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I. Horbachevsky Ternopil National Medical University (Ternopil, Ukraine)
radchuk@tdmu.edu.ua

Periodontal diseases are accompanied by a complex of morphological and functional changes in the dentoalveo-
lar system and the body as a whole and are an urgent problem of modern dentistry.

The purpose is to monitor current views on the aetiology and pathogenesis of periodontal diseases based on the
results of the analysis of medical and scientific literature based on the databases Scopus, Web of Science, MedLine,
PubMed, and NCBI over the past ten years.

According to the study's results, a number of etiological factors and links of pathogenesis were identified from
the standpoint of modern science. The key factors are disorders of the immune system, namely its homeostasis,
metabolic disorders, genetic factors, and the state of individual oral hygiene. The study indicates a significant role
of systemic immunological changes, which result in a cytokine attack of the body as a whole and periodontal tissues
in particular. However, only a few studies in the scientific literature outline the role of immunological changes at the
local level, namely, from the side of the components that ensure oral homeostasis. The study of the latter will enable
the development and implementation of a system for preventing inflammatory diseases of periodontal tissues in
young patients without concomitant somatic pathology.

The above gives a clear understanding of the cause-and-effect relationship between the etiological factors of
periodontal diseases and the links of pathogenesis, which in turn creates the prerequisites for the development of
more effective ways to prevent and treat this group of diseases.
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Connection of the publication with planned re-
search works.

The work is a fragment of the planned research work
of the Department of Therapeutic Dentistry of the I.
Horbachevsky Ternopil National Medical University of
the Ministry of Health of Ukraine on the topic «Develop-
ment and implementation of differentiated approaches
to the diagnosis, treatment and prevention of periodon-
tal and oral mucosa diseases», state registration number
0123U100071.

Introduction.

Periodontal diseases are an important and urgent
problem of modern dentistry, as they are accompanied
by a whole complex of severe morphological and func-
tional disorders of the dentoalveolar system and a cas-
cade of metabolic disorders in the body [1].

The prevalence of periodontal diseases in different
countries of the world is relatively high. It should be
noted that there are different taxonomies and clinical
and morphological forms of nosologies depending on
the aetiology, type of underlying pathological process,
clinical course and immune response. Polymorphic clin-
ical manifestations of periodontal diseases are associat-
ed with different compositions of subgingival microflo-
ra. The role of factors that implement the antimicrobial
response and regulate the new metabolic status of the
organism remains important [2].

The problem of early diagnosis of generalised peri-
odontitis (GP), as well as the development of effective
measures for its prevention and treatment aimed at
achieving positive long-term results, is one of the lead-
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ing priorities in the development of modern dentistry
[3].

It is known that various exogenous and endogenous
factors and triggering mechanisms contribute to the de-
velopment of GP. However, the relative role of these fac-
tors has not been sufficiently studied [4].

The results of numerous epidemiological and clinical
studies in recent years suggest a relationship between
cardiovascular pathology, persistent bacterial infections
or clinical conditions with a focus on infection in peri-
odontal tissues [5]. At the same time, the current array
of views and concepts [6] does not fully explain the ex-
isting differences in identifying risk factors for the devel-
opment and progression of periodontal disease, clinical
course, and ambiguity of treatment outcomes under
identical conditions and nosology.

Clinical differences in the rates of progression of
periodontal diseases in patients treated according to
standard conventional approaches raise the issue of
biological heterogeneity of lesions of this location and
polyetiology.

In this regard, studies that make it possible to identi-
fy possible etiological factors of periodontal disease de-
velopment in young people with healthy periodontium
and to predict the clinical course in patients with affect-
ed periodontium are of particular importance today.

The aim of the study.

To monitor current views on the aetiology and patho-
genesis of periodontal diseases in order to identify the
most influential factors and probable chains.

Object and methods of the study.

Review and analysis of scientific and medical liter-
ature based on the databases Scopus, Web of Science,
MedLine, PubMed, and NCBI, the study of which does
not exceed 10 years, including literature reviews and
clinical trial results.

Main part.

Variants of immune response to various infectious
antigens, which, according to the literature [7], are one
of the most essential causes and mechanisms of the
development of inflammatory and destructive process-
es in periodontium, are usually genetically determined
and accompanied by a complex of cytokine shifts. It is
the immune response of varying strength, determined
by genetic factors, that defines the state of immune ho-
meostasis and hence the dynamic ratio of elements in
the health-disease system [8].

The complex of erythrocyte and leukocyte antigens,
which is the central link in the genetic control of the im-
mune response, controls antigen recognition, various
types of cellular cooperation, effector phenomena of
antigen elimination or the development of tolerance to
them [9, 10]. Thus, the understanding of antigenic sys-
tems as mechanisms of immune response regulation
forms an idea of these systems as a substrate that can be
the basis for the development of periodontal diseases.

In periodontology, studies of blood system antigens
are few and not standardised in different genogeograph-
ical areas [11].

The literature contains data on the association of
periodontal diseases, particularly GP, with the dermal
pattern of the palms. The data in this area are sporad-
ic, and the type of inheritance of this pathology has
not been fully elucidated. In addition, there are still no
comprehensive diagnostic clinical and genetic studies

that would include genealogical, immunogenetic, and
dermatoglyphic methods compared with the clinical and
immunological status of patients with GP [12].

A detailed analysis of recent studies in this area
makes it possible to come to a unanimous opinion that
periodontal tissues are the «arena» of numerous immu-
nological reactions. The gingival epithelium contains a
large number of immunocompetent migratory cells —
neutrophilic granulocytes, which come from the vessels
of the lamina propria and retain high functional activity
on the epithelial surface, which is aimed at phagocyto-
sis, up to 90%.

The intraepithelial fraction of lymphocytes consists
of T-helper cells, B-lymphocytes, and cytotoxic T-lym-
phocytes, which provide immunological tolerance of the
mucosa [13, 14].

An important role in the presentation of antigen to
other immunocompetent cells is played by Langerhans
cells, which account for 3 to 5% of the total cell
population [15, 16, 17].

Langerhans cells can migrate, which ensures
their timely interaction with antigenic structures and
subsequent movement to regional lymph nodes. It
should be noted that Langerhans cells, lymphocytes and
epithelial cells are in a state of constant intercellular
interaction. At the same time, Langerhans cells,
transforming into an immunogenic form, secrete several
cytokines, in particular IL-1, IL-6, thus affecting T-helper
cells. The reactions of innate and acquired immunity
are also accompanied by pronounced metabolic and
proliferative changes in the body [18, 19, 20, 21].

The scientific data of the last decades, which have
become public, announce the issue of regulating
metabolic processes in the development of
inflammation in periodontal tissues and, as a result,
the etiopathogenesis of atherosclerosis. This visualise
the main aspect of this leading form of pathology as an
inflammatory disease [22].

At the same time, the results of pathological studies
suggest that systemic inflammatory factors play a leading
role in atherogenesis [23]. High plasma cholesterol
levels are an important factor in the development of
atherosclerosis, which makes it possible to consider its
triggering and prolonging component associated with
the accumulation of fats in the vascular wall.

However, several developments in recent decades
have made it possible to consider atherosclerosis not
only through the prism of cholesterol metabolism
disorders [24].

According to current data, atherosclerosis should be
considered from the perspective of cellularand molecular
disorders characterised by a particular sequence and
can be described as inflammatory diseases [25].

A number of studies in this area point to the primary
importance of such classical factors as somatic pathology
in the form of diabetes mellitus, cardiovascular disease,
and bad habits, including smoking, in the development
of periodontal tissue pathology, first of all, of an
inflammatory and then inflammatory-dystrophic nature.
There is evidence that periodontal pathology is, to some
extent, determined by age, gender, and heredity [26, 27,
28].

However, in about 50 % of clinical cases, one of the
most classic clinical manifestations of atherosclerosis,
angina, first occurs in the absence of most of the
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above-mentioned modifying risk factors. Therefore, to
predict the occurrence of periodontal tissue pathology
in patients of different age groups, additional reliable
criteria that integrate factors relevant to this age range
into the range of factors are needed.

The issue of expanding the indications for drug
prophylaxis of periodontal tissue pathology and its
complications in risk groups is relevant.

To date, a rather significant role in the pathogenesis
of periodontal diseases belongs to metabolic disorders
initiated by TNF-a, the level of which in adipose
tissue correlates with the weight of this tissue and
hyperinsulinaemia in the experiment [29]. At the
same time, while leptin and TNF-a contribute to the
development of metabolic disorders and their levels
in blood serum and tissues directly correlate with the
severity of metabolic disorders, the concentration of
adeponectininblood plasmais negatively correlated with
metabolic disorders. These correlations have a clearer
and more powerful relationship, making it possible to
consider the circulating level of adeponectin as a marker
of metabolic disorders in the body and, subsequently, a
risk factor for developing microangiopathy in periodontal
tissues [30].

Scientific studies in this area show that local and
systemic manifestations of metabolic syndrome are
a consequence of constitutive activation of nuclear
factor NF-kB in hepatocyte signalling pathways by
adipose tissue cytokines, which is facilitated by selective
expression of IKK-B in hepatocytes. Subsequently,
systemic metabolic disorders are generated, the classic
manifestation of which is insulin resistance, through the
formation of proinflammatory cytokines, including IL-6,
TNF-a and IL-6 [31].

Numerous studies have shown that metabolic syn-
drome, like type Il diabetes mellitus, is accompanied by
activation of oxidative stress in adipose tissue with in-
creased levels of malondialdehyde and diene conjugates
and decreased activity of antioxidant defence enzymes
in the blood, including superoxide dismutase and others.

In recent years, the cluster of modern nosologies of
metabolic syndrome has been considered a condition
characterised by low-grade immune inflammation and
has a genetic basis [32].

Scientific studies have demonstrated that there is
a correlation between the concentration of C-reactive
protein and indicators of metabolic disorders, insulin
sensitivity, fasting insulin levels, and the degree of in-
flammation in periodontal tissues [33]. At the same
time, an increase in the levels of C-reactive protein and
IL-6 was also observed in patients with essential hyper-
tension with an increase in pulse blood pressure.

The analysed literature data on the cellular compo-
sition of the gingival epithelium in patients with meta-
bolic disorders indicate a close relationship between the
quality of lipid transport system functions and the de-
velopment and activity of the inflammatory process in
periodontal tissues [34].

In inflammatory diseases of periodontal tissues,
which are currently declared as polyetiological, genetic
and non-genetic factors influence each other, and their
effects and intensity of influence are not always clearly
distinguished. In most cases, both types of factors influ-
ence the pathogenesis and severity of clinical manifes-
tations. For example, genetic defects and mutation of

cathepsin-C receptors in Papillon-Lefevre syndrome can
be strong enough to initiate periodontal tissue damage.
The above facts relate primarily to single gene defects in
chromosomal abnormalities [35].

In such hereditary disorders, periodontal diseases
often occur in adolescence and sometimes during the
eruption of temporary teeth. A relatively large number
of patients with juvenile and aggressive periodontitis are
diagnosed with defects in the polymorphonuclear leuko-
cyte system [36].

Analysing the data of the study results, which de-
clare the development of periodontal tissue pathology
in twins and highlight the hereditary aspect, and provide
the results of DNA analysis, the importance of heredi-
tary defects of the polymorphonuclear leukocyte system
in the development and course of periodontal diseases
characterised by a rapidly progressive and aggressive
course has been proven [37].

These studies have shown that the polymorphonu-
clear leukocyte system plays a leading role in the im-
mune response. The shifts are due to defects, which
result in impairment of various functions of these cells,
such as chemotaxis, peroxide production, phagocytosis,
and bactericidal activity.

According to numerous sources of literature, a large
number of inflammatory diseases of periodontal tissues
are multifactorial and have a genetic component. The
pathogenesis of the genetic factor is based on gene vari-
ability — polymorphism, in particular, the variability of
the IL-1 and IL-4 genes [38]. These hereditary factors can
be associated with entire chromosome loci —multigene
diseases. However, in some cases, genetic disorders
do not lead to clinical manifestations. Only over time,
during a general clinical examination, such patients are
diagnosed with a risk of periodontal disease.

According to the literature review, the risk of inflam-
matory diseases of periodontal tissues is associated with
polymorphisms and defects in the following genes: Fc
receptors for FcyRIl on polymorphonuclear leukocytes
granulocytes, IgG2 level, polymorphism of the IL-1 gene,
COX-1: increased production of PG-E2, polymorphism of
receptors for IL-4, IL-10, TNF-a, vitamin D3, cathepsin-C
[39].

According to the results of the analysis of a number
of studies, defects in the polymorphonuclear leukocyte
system lead to a number of systemic diseases associat-
ed with periodontal tissue pathology, namely, leukocyte
adhesion deficiency type 1, Chediak-Higashi syndrome,
Down syndrome, Papillon-Lefevre syndrome, diabetes
mellitus, chronic granulomatosis, lazy leukocyte syn-
drome, Crohn’s disease [40].

According to the literature, the lack of type 1 leu-
kocyte adhesion due to the absence of adhesins on the
surface of polymorphonuclear leukocytes and corre-
sponding legands on endothelial cells initiates leukocyte
diapedesis, which is controlled by chemotaxis. In this
case, despite a significant number of polymorphonucle-
ar leukocytes located intravascularly, their number is sig-
nificantly reduced in peripheral tissues. This peri-distri-
bution initiates the development of aggressive forms of
periodontitis, accompanied by rapidly progressive bone
resorption.

Studies by a number of researchers clearly demon-
strate that low levels of IgG2, caused by both genetic
factors and bad habits, including smoking, are directly
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related to periodontal tissue damage, which is charac-
terised by a rapidly progressive clinical course [41].

There is evidence in the literature that indicates the
role of a defect in the cyclooxygenase one gene of mac-
rophages, which are responsible for the physiological
constant synthesis of prostaglandin and, as a result, in-
creased synthesis of the latter initiates inflammation, as
it is one of the most active mediators of inflammation
under normal stimulation [42, 43, 44].

Recently, the literature has focused on the need to
develop a particular set of diagnostic and therapeutic
periodontal interventions, including professional hy-
giene with grinding and polishing of the necks and roots
of teeth, surgical interventions in periodontal tissues
using tissue-compatible osteoplastic preparations to
restore the structure of the bone tissue of the alveolar
process, orthodontic and orthopaedic treatment accord-
ing to indications [45].

The approaches mentioned above to treatment
interventions are relevant since, in the absence of ad-
equate therapy against the background of stress and
various risk factors, this condition causes tooth loss in
patients within 2-5 years. This problem is made more
acute by the difficult current situation in Ukraine due
to the military operations. Against the background of
the latter, patients’ daily habits change in the form of
deterioration and, in some cases, the impossibility of
full-fledged care of the oral cavity and periodontal tis-
sues, changes like nutrition, and the emergence of bad
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habits as a way to reduce stress [46, 47]. At the same
time, the personal motivation of patients undergoes
significant changes for the worse, and the increasing
level of anxiety deepens the favourable background by
activating the pituitary-adrenal system, thus closing the
“vicious circle” and contributing to the development of
periodontal tissue damage.

Conclusions.

The conducted analytical review of the literature in-
dicates the actual role of systemic immunological chang-
es, the consequences of which are the cytokine attack of
the body as a whole and periodontal tissues, in particu-
lar, as factors that influence the onset and course of peri-
odontal diseases. At the same time, there are almost no
studies in the literature that address the issue of prima-
ry prevention of periodontal tissue pathology in young
people, based on the study of the role of local cytokine
changes in the relationship with the involvement of the
pituitary-adrenal system as prognostic markers.

The data obtained will allow the development of ef-
fective systems of primary prevention of periodontal tis-
sue diseases aimed at individualisation in young patients
regarding local changes.

Prospects for further research.

In the future, it is planned to conduct a clinical and
statistical substantiation of the diagnostic significance of
cytokine changes in predicting the development of in-
flammatory gum disease in young people.

lacwok H. B., MicmepmaH . I1., Paduyk B. b., boxcuk C. C.
MOHITOPUHT CYHYACHUX nornaais HA NPUYUHU TA MEXAHIBMU PO3BUTKY
3AXBOPIOBAHb NAPOOOHTA

TepHONINbCbKUIA HALiOHaNbHUIA MeaUYHUIA YHiBepcuTeT imeHi |.A. Topb6auescbKoro MO3 YKpaiHu
(m. TepHoNinb, YKpaiHa)

radchuk@tdmu.edu.ua

3ax80pHOBAHHA NAPOOOHMA CYrNPOBOOHYIOMbLCA KOMMAEKCOM MOPGO-YHKUIOHAMAbHUX 3MIiH 3y60-wenenHoi
cucmemu ma op2aHiamy 3a2a70M | € aKMyasabHOK npobaemoro cy4yacHoi cmomamosoeii.

Mema - MOHiImopuHa cyyacHux noaasadie Ha emionozio Mma namozaeHe3s xeopob NapodoHmMa 3a pe3yabmamamu
aHanizy meoduYyHoi HayKosoi nimepamypu Ha ocHosi 6a3 daHux Scopus, Web of Science, MedLine, PubMed, NCBI 3a

ocmaHHi 10 pokKis.

3a pesynemamamu npogedeHo20 O0O0CAIOMEHHA BU3HAYEHO pPAO0 emiosno2iYHUX akmopie ma AaHOK

rnamozeHe3sy 3 Mo3uyii cy4acHoi HayKu. BU3Ha4eHo, W0 KA04Y08UMU € ropyweHHs pobomu iMmyHHOI cucmemu, a
came ii 2comeocmasy, memabosivyHi po3aadu, eeHeMu4Hi pakmopu Mma cmaH iHOUBIOYa1bHOI 2i2iEHU MOPOHHUHU
poma. [posedeHe 00CNiOHEHHA 8KA3YE HA 8A20MY POsb CUCMEMHUX iMYyHOM02IYHUX 3pYWEHb, HACAIOKAMU AKUX
€ YUMOKIHO8G aMAKa op2aHi3my 8Uinomy i mKaHUH napodoHma 30Kpema. [lpome, y HAYKOBOMY nimepamypHomMy
pocmopi Ha Cb0200EHHA € auwe MooOUHOKY pobomu, fAKi OKPec/nrme posab iMyHOMO2IYHUX 3pyweHb Ha
micyesomy pisHi, a came 3 6OKY CK1a008UX, Wo 3a6e3ne4yrome 20Meocmas MoPOHHUHU poma. BusyeHHA 0oCMaHHiIx
dacmoe mMoxcugicme po3pobKU mMa 8nMposadHEeHHA cucmemu npoginaKmMuKu 3ananbHUX 30X680p08AHb MKAHUH
napodoHmMa y nayieHmie mono0o2o 8iky 6e3 cyrnymHooi comamu4yHoi namonoaii.

BuweHasedeHe O0a€ 4YimKe PO3YMIHHA MPUYUHHO-HACAIOKOB020 38°A3KY MIiXC emiosnio2iyHUMU ¢hakmopamu
pO38UMKY 30X80PHBAHbL NAPOOOHMA MA /IGHOK MAMO2eHe3sy, W0 8 CB80K 4Yepay CMEOPIE rnepedymosu 015
PO3pPO6KU BinblW echekMUBHUX WAAXI8 MPOoginaKmMUKU ma AiKye8aHHSA 0aHOI 2pynu 3aX80PHBAHb.

Knrouosi cnosa: I'ICIpOdOHm, 30X80PHOBAHHA ﬂGpOOOHmG, cmomamosoeisi, 3ananbHull npouyec, aHmueeHu.

3B8’A30K ny6niKauii 3 n1aHOBMMM HAayKOBO-A0CAIA-
HUMU poboTamu.

PoboTa € ¢pparmeHTOM NAAHOBMX HAyKOBO-AOCNIA-
HUX pobIT Kadegpu TepaneBTMYHOI cTomaTtonorii Tep-

HOMI/IbCbKOTO HaLiOHAaNIbHOTO MeANYHOro YHIBEpPCUTETY
imeHi |.A. TopbaueBcbkoro MO3 YKpaiHu Ha Temy «Po3-
pobKa Ta BnpoBagKeHHA AudepeHLiioBaHUX Niaxoais
00 [AjarHOCTMKK, NiKyBaHHA Ta NPOQiNaKTUKKM 3axBo-
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ptoBaHb NapoAOHTa i CAM30BOI 0O6ONOHKM NOPOMKHUHM
poTa», Ne neprkaBHoOi peecTpauii 0123U100071.

Bcryn.

XBOpPO6M NAPOAOHTA € BAXK/AMBOKO Ta aAKTyasibHO
npob6/semoto cy4acHOi CTOMATOAOTrii, OCKiNbKKU cynpo-
BOOXKYIOTbCA LiIMM KOMMJIEKCOM BUPAXKEHUX MOp-
$o-dyHKULIOHaNbHUX NopyLleHb 3ybo-LenenHoi cucre-
MW Ta KacKaZoM MeTabonivyHMX NopyLIeHb B OpraHismi
[1].

MowupeHicTb XBOPOH MAPOAOHTA Y Pi3HMX KpaiHax
CBiTY € 0,0BONI BUCOKOHO. [TpU LLbOMY, CNiJ 3aHAYUTH, WO
BUAINAIOTb Pi3Hi CMCTEMATUKM Ta KNiHIKO-MOpPdONOriyHi
$opMM HO30/10Ti 3a/eXHO Big, eTionorii, TMNy natoso-
riYHOrO MpPOLLECY, AKUI NEXKUTb B OCHOBI, KNiHIYHOTO ne-
pebiry Ta imyHHOT Bianosiai. NMonimopdHi KaiHiuHI npo-
ABM XBOpPOb napofoHTa NoB’A3aHi i3 pi3HMM CKlagom
cybriHrisBanbHoOi mikpodnopu. BaxkanMBo 3aaMLWAETHCA
i PONb YNHHWMKIB, AKI peani3yloTb aHTUMIKPOGHY BiAMno-
Bifb i peryntotoTb HOBMI MeTaboniyHUIA CTaTyC OpraHis-
my [2].

Mpobnema paHHbOI AiarHOCTUKW reHepanisoBaHOro
napogoHTuTy (M), po3pobKa epeKTUBHMX 3ax0A4iB Moro
npodinakTUKM Ta NiKyBaHHA, CMPAMOBAHUX Ha AOCAr-
HEHHA MO3UTUBHUX OOBrOTPMBANIMX pe3ynbTaTiB, MoCi-
[OA€ OfHe 3 MPOBIAHUX MiCUb cepel NPiOpUTETHUX Ha-
NPsSIMKIB PO3BUTKY Cy4acHOT cTomaTosorii [3].

Bigomo, wo po3sutky [Tl cnpuaoTb pPi3HOMAHIT-
Hi €K30 — Ta eHAOreHHi YNHHUKKU | NYCKOBI MexaHi3mu,
OAHaK, CNiBBiAHOCHY POJIb LIUX YNHHMKIB BUBYEHO HEZ0-
CTaTHbO [4].

Pe3ynbTaTh YMCNIEHHMX eNiAEMIONOTIYHUX | KNIHIYHMX
[OCNiAXEeHb OCTAaHHIX POKIB Aal0Tb MOXAMBICTb CTBEp-
[KyBaTM NPO HAABHICTb B3aEMO3B A3KY MiXK NaToNOri€0
CepLEeBO-CYAMHHOI CUCTEMM, NMEPCUCTYIOUYMMM BaKTepi-
aNbHUMM iHPeKLiaAMM abo KNiHIYHMMMK CTaHamM i3 BOr-
HULWeM iHdeKLii y TKaHMHax napodoHTa [5]. Mpu ubomy
iCHYtOUYMIA Ha CbOTOAHIWHI AEHb MacUB MOINALIB | KOH-
uenuin [6] oo KiHUA He NOACHIOE HaABHI BiAMIHHOCTI B
ineHTMdIKaLii PaKkTopiB PU3MKY PO3BUTKY i nporpecy-
BaHHA XBOPOb NapoAoHTa, KAiHIYHOro nepebiry, Heon-
HO3HAYHICTb pe3ynbTaTiB NiIKyBaHHA 33 iA4EHTUYHUX YMOB
Ta HO3o0/10ril.

KniHiyHi po36ixKHOCTi y Temnax nporpecyBaHHA XBO-
pob NMapofoHTa y NALEHTIB, AKMM NPOBOAWM NiKYyBaH-
HSA 33 CTaHAAPTHWMM 3araIbHONPUNHATUMM NiAXOAAMM
aKTyanisye NuTaHHA 6ionoriyHoi reteporeHHocTi ypa-
*KeHb AaHOI JIOKaNi3aLii Ta NONieTioNOorivHiCTb.

Y 38’A3KY 3 LM 0CO6/IMBOrO 3HAYEHHA HA CbOrOAEH-
HA HabyBalOTb AOCNIAMKEHHA, AKi [4al0Tb MOMKIMUBICTb
BMOKPEMUTU MMOBIPHI €TiONOTiYHIi YMHHUKKU PO3BUTKY
XBOPOH MapogoHTa y 0cib MonoAoro BiKy i3 340p0BMM
NapoAOHTOM Ta MPOrHO3yBaTK KAiHIYHWI nepebir y na-
LLIEHTIB i3 yparKeHUM.

Merta gocnigKeHHs.

MOHITOPUHT Cy4aCHUX NOrNAALIB Ha eTioNorito Ta na-
TOoreHe3 xBopob MapofoHTa 3 METO BMOKPEeMEHHSA
Hanbinbw AieBnx GaKTopiB Ta MMOBIPHUX NAHLLIOTIB.

O6’eKT i meTOoAU AOCNIAKEHHA.

Ornag Ta aHani3 HayKoBOi Ta MeAMYHOI NiTepaTypu
Ha ocHoBi 6a3 aaHux Scopus, Web of Science, MedlLine,
PubMed, NCBI, BuB4YeHHSA AKMX He nepeBulLye 10 pokis,
BKIHOYAOUM OMIALM NiTePaATypPU Ta Pe3yaAbTaTh KAIHIYHNX
[OCNiAXKEHb.

OcCHOBHa YacTuHa.

BapiaHTK iMyHHOI Bignosiai Ha pisHi iHpeKUinHI
aHTUreHK, AKi 3a gaHumu niTepatypu [7], € ogHieto 3
HaMBaromilMx NPUYMH i MEeXaHi3MiB PO3BUTKY 3amnasb-
HO-AECTPYKTUBHOIO MPOLEeCy B NAapPOAOHTI, AK NPaBuo,
MatloTb FeHEeTUYHO AEeTEPMIHOBAHUI XapaKTep i cynpo-
BOZ)KYIOTbCA KOMMIEKCOM LIMTOKIHOBMX 3pyLleHb. Came
iMyHHa BignoBiab pi3HOT cMan, 06ymoBAEHa reHeTUYHU-
MW YAHHWUKaMM, BU3HAYAE CTaH IMYHHOro romeocTasy, a
OTXKe, | ANHaMIYHe CniBBiAHOLWEHHA eNeMEHTIB Y cUcTe-
Mi «380poB’a-xBopoba» [8].

Komnnekc epuTpoumTapHUX i NEMKOLMUTAPHUX aH-
TUFEHIB, AKUW € LEHTPANIbHOK J/IaHKOK TEHETUYHOrO
KOHTPONO iMYHHOI BignoBiAi, Kepye aHTUFeHHMM PO3-
Ni3HaBaHHAM, PiISHUMW BUAAMM KNITUHHOI KoomnepaLwiii,
edeKkTopHMMM deHoMeHaMK enliMmiHauji aHTUreHy abo
BUPOBNEHHAM TonepaHTHocTi Ao Hux [9, 10]. Takum
YNHOM PO3YMIHHA AHTUTEHHUX CMCTEM, AK MEXaHi3MiB
perynauii imyHHOI BianoBiai, dopmye yABAEHHA Npo L
CUCTEMW AK MPO CcybCcTpaT, AKMM mMoXKe ByTU OCHOBOM
[ONA PO3BUTKY 3aXBOPHOBaHb NAapOAOHTa.

Y napoaoHTONOrii [OCNIAKEHHA aHTUTEHIB CUCTEM
KPOBi HEYMCNEHHI | HEe CTaHAAPTM30BaHI B Pi3HUX reHo-
reorpadiyHmx 3oHax [11].

B niTepaTypi HasABHI AaHi Npo 3B8’A30K xBOpob napo-
OOHTa, 30Kpema [Tl 3 gepmanbHUM PUCYHKOM [ONOHb.
[aHi i3 3a3HaYeHOro HaNpPAMKY € NOOAMHOKUMU, @ TUM
ycrnagKyBaHHA AaHOi naTtosiorii ocTaTouyHO He 3’sacoBa-
HUI. Kpim Toro, Aoci HeMae KOMMJIEKCHUX AiarHOCTUY-
HUX KNiHIKO-TeHEeTUYHUX AO0CNiAKeHb, AKi 6 BKAOYanm
reHeanoriyHnii, iMyHOreHeTUYHUIM, AepmaTornipivyHmm
MeTOAM Y 3iCTaB/IEHHI 3 KAIHIYHMM Ta iMYHONOTIYHMM
cTaTycom naujieHTis i3 M [12].

[eTanbHUit aHani3 pobiT oCTaHHIX pOKiB i3 gaHoro
HaNPAMKY [a€ MOXAUBICTb AiATU OAHOCTAMHOI AYMKM
CTOCOBHOTO TOrO, WO TKAaHWHU NAPOAOHTA € «apPEHOI»
UYNC/IEHHMX IMYHONOTYHUX peakLiit. Y enitenii aceH € Be-
NINKA KiNbKiCTb iIMYHOKOMMNETEHTHUX MIrPAHTHUX KNITUH
— HeUTPOdINbHNUX rPaHYNOLMTIB, AKI HAAXOAATD i3 CYyAUH
B/1ACHOI NNACTUHKM i Ao 90 % 36epiratoTb BUCOKY PYHK-
LLiOHaNbHY aKTMBHICTb Ha NOBEPXHi eniTenito, AKa cnpa-
MOBaHa Ha parounTyBaHHA.

IHTpaeniTenianbHy dpakuito NiMPouMnTIB CKNa[aTb
T-xennepwu, B-nimpountn, UUTOTOKCUYHI T-nimpoumnTtu,
AKi 3a6e3neyytoTb iMYHOJIOTIYHY TONEPAHTHICTL CAM30-
BOi 060s10HKM [13, 14].

BaxnuBy ponb y peanisauii npeseHTauii aHTUreHy
iHWKWM IMYHOKOMMNETEHTHMM KANITUHAM Bi4irpatoTb Khi-
TUHW JlaHrepraHca, BMICT AKMUX cknagae Big 3 no 5% sig,
3arasibHOro CKaagy KNiTMHHUX nonynauin [15, 16, 17].

KniTmHn NlaHrepraHca matoTb 34aTHICTb 40 Mirpauii,
o 3abesneyvye iXx CBOEYACHY B3aEMOAI0 i3 aHTUTEHHMU-
MU CTPYKTYpaMM Ta NOAANbLIMM NepeMilleHHAM Yy pe-
rioHapHi nimdatnyHi By3nu. Cnig 3aHaumTH, WO KNITUHU
JNaHrepraHca, nimpounTh Ta enitenianbHi KNITUHK Nepe-
6yBatloTb Y CTaHi MOCTIMHOI MiXKKNITUHHOT B3aemogii. Mpwn
LbOMY, KNITUHK JTaHrepraHca, TpaHcHOpMyOUNCh B imy-
HoreHHy GOpMYy, CEKpPeTyloTb PAL LWUTOKIHIB, 30Kpema
IN1-1, 1N1-6, BNAMBatouM B Takuit cnocib, Ha T — xennepwu.
Peaku,ii BpoasKeHoro i HabyToro iMyHiTeTy CynpoBOAKY-
tOTbCS TAKOXK BMPAXKeHMMMU MeTaboniyHnmm Ta nponide-
paTMBHMMM 3MiHamM B opraHismi [18, 19, 20, 21].

HayKoBi faHi OCTaHHiX AecaTupiyb, AKi Habynu pos-
ro/10CYy aHOHCYOTb NUTAHHA peryaauii npouecis metabo-
Ni3My Npu pO3BUTKY 3amnaneHHA B TKAHMHAX NapoAoHTa
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i, AK HaCNiJQoK, eTionaToreHe3y aTepoCKaeposy, Bisyani-
3yIOTb FO/I0OBHWUI acnekKT Liei npoBigHoi dopmn natono-
rii, AK 3aNanbHOro 3axBOPOBAHHA [22].

Mpy UbOMYy pe3ynbTaT MNpoBefeHWx natomopdo-
NOTiYHUX AOCNigXKEeHb HAaBOAATbL Ha [YMKY, O OAHeE i3
NPOBIAHMX MiCLb B aTeporeHesi Nocigae came cucTem-
HUI 3ananbHUN YMHHUK [23]. BUCOKMIA piBEHDb XONecTe-
PUHY B Na3Mi KPOBi € BaXKNMBUM GAKTOPOM PO3BUTKY
aTEPOCK/Iepo3y, WO AA€E MOXK/IMUBICTb PO3rNALaTM MOro
MYCKOBWI NPONOHTYOUYNIA KOMMNOHEHT, NOB A3aHWUM i3 Ky-
MYIALIEIO KUPIB Y CYAMHHIN CTiHL,.

MpoTe, LinWi pag HanpautoBaHb OCTAHHIX AecAaTu-
NiTb JAKOTb MOXAMBICTb PO3rNAL4aTU aTEPOCKNEPO3 He
Nvwe Yyepes NpU3mMy NOpPYyLIEHHA XONECTEPUHOBOFO 06-
MiHy [24].

3rigHO i3 iCHYHOYMMM CYy4YaCHUMMU LAHMMW, NpPO-
61emaTuKy aTepoCcKnepo3y aKTyasbHO PO3rA4aTH i3
No3uL,ii KNITUHHWUX | MONEKYNIAPHUX MOPYLUEHb, O Xa-
PaKTEPM3YHOTLCA NEBHO NOCAIAOBHICTIO, | iIHTEerpasbHO
MOXYTb 6yTM onumcaHi AK 3anasbHi 3aXBOPOBaHHA [25].

Linnin pag pobiT y gaHOMYy HanpAMKY BKasyloTb Ha
nepLoYeproBy BaXK/MBICTb Y PO3BUTKY MNATONOrII TKa-
HWHM NAPOLOHTA CMOYATKYy 3amajibHOro, a MoTim i 3a-
NanbHO-AUCTPOdIYHOTO XapaKTepy TaKUX KAACUYHUX
YMHHMKIB, AK COMATMYHa NATO/OrIA Y BUINAAI LlYyKPOBOro
nOiabeTy, cepueBoO-CYAMHHMX 3aXBOPIOBAHb, LIKIAANBUX
3BMYOK — 30Kpema KypiHHA. ICHyloTb AaHi, € naTonoria
napoAoHTa B MEBHIiM Mipi € 06ymoBeHa BIKOM, CTaTTIO
Ta cnagKosicTio [26, 27, 28].

MpoTe, y 6A13bKO 50 % KNiHIYHUX BUNALKIB, OAMH i3
HaMKAACUYHILLIMX KAIHIYHUX MPOABIB aTepOCKNEpOo3y —
CTeHOKapAia — BnepLe BUHUKAE Ha T/ BiACYTHOCTI 6inb-
LWOCTi i3 BULLE3aHAYEHUX MOANDIKYIOUYUX YMHHUKIB pU-
3MKy. Tomy A8 NPOrHO3yBaHHA BUHUKHEHHA MaToAOril
TKaHMH NApPOAOHTA Y NALEHTIB Pi3HMX BIKOBUX rpyn He-
0b6XigHi 3pyyHi ANa 3acToCyBaHHA 40AATKOBI AOCTOBIpHI
KpuTepii, Wo iHTerpyoTb B KO0 GaKToOPiB YMHHUKMK, AKi
aKTya/ibHi 4115 AaHOrO BiKOBOTO Aiana3oHy.

AKTyanbHWUM € MUTaHHA PO3LIMPEHHA NMOKa3aHb A0
MeANKAMEHTO3HOT NPOodiNaKTUKM BUHUKHEHHA NaToN0-
rii TKAHWH MapOAOHTA Ta il YCKNaAHEHb Y rpynax puU3mnKy.

Ha cborofHiwWwHii AeHb, AOCUTb 3HAYHA PO/b Yy Na-
ToreHesi XxBopob NapoAoOHTa HaNEXWUTb MeTaboNiuHUM
po3nagam, iHiuinosaHum TNF-a, piBeHb AKOro B XMPO-
Bill TKAHMHI KOPEJOE 3 MACcoo AaHOT TKAHUHU Ta rine-
piHcyniHemieto B ekcnepumeHTi [29]. Mpu ubomy, AKLLO
nentuH i TNF-a cnpuaoTb po3BUTKY meTabosivuHMX no-
pyLleHb Ta iX BMIiCT y CMPOBaTL,i KPOBI | TKAHMHAX NPAMO
KOPEJIOE i3 CTyneHem BUPaKeHOCTi meTabonivuHmx nopy-
LWeHb, TO KOHLLEHTpaLia aenoHeKTUHY B Naa3mi Kposi
3HaXOAMTbCA B HEraTUBHIM Kopenauii i3 meTaboniyHnmm
nopyweHHsmu. Came Ui cniBBigHOWEHHA MatoTb bBinbL
YiTKMI | NOTYXKHi 3B"A30K, LLLO A,A€ MOK/IMBICTb BBAXKaTU
LMPKYNIOOUNI piBEHb aAEMNOHEKTUHY MapKePOM MeTa-
60niYHNX MopyLWeHb B OpraHi3mi i B noganbwomy dak-
TOPOM PU3MKY PO3BUTKY MiKpOAHrionaTiin y TKaHWHax
napogoHTa [30].

HaykoBi pocnig)eHHAa, npoBefeHi B AaHOMY Ha-
NPAMKY MOKa3ykTb, WO MiCLeBi i CMCTeMHi nposAsu
MeTaboNiYHOro CUHAPOMY € HACAILKOM KOHCTUTYTUB-
HOI aKTMBALl LUTOKIHAMM }KUPOBOI TKAHUHU ALEPHOIO
¢dakTopa NF-KB B CUTHA/IbHUX LWAAXAX renaToumTiB, YoMy
cnpusie cenekTneHa ekcnpecia IKK-B B rematoumtax. B
noAanbLWOMy FreHepylTbCcA CUCTEMHI MeTaboniuHi pos-
Nagmn, KNAaCUYHUM i NPOABOM AKUX € iIHCYNiIHOPE3UCTEHT-

HICTb, LW/IAXOM YTBOPEHHSA NPO03anasbHUX LUTOKIHIB, A0
AKUX HanexkaTb 1/1-6, TNF-a i IJ1-6 [31].

YucneHHi HanpawtoBaHHA MOKA3yloTb, WO MeTabo-
NYHWIA CUHZPOM, AK | LyKpoBKMIA aiabeT Tuny I, cynposo-
[OMKYETbCA aKTUBALLIEID OKCUAATUBHOIO CTPECY B XKUPOBIl
TKaHWHI i3 NiABULWEHHAM pPiBHA Ma/JIOHOBOrO Aianbae-
riay i AiEHOBWMX KOH'OraTiB Ta 3HWMKEHHAM AKTUBHOCTI
bepmeHTiB aHTMOKCUAAHTHOTO 3aXMCTY B KPOBI, 10 AKMX
HaNexaTb CynepoKcnaAncmyTasa Ta iHLi.

B ocTaHHi pOKM Knactep Cy4acHWX HO30/0riN meTa-
60i4HOrO CMHAPOMY PO3rNAAAIOTb AK CTAH, WO Xapak-
TEPU3YETbCA IMYHHMUM 3anasieHHAM HU3bKUX rpagaLin Ta
Ma€ reHeTU4He nigrpyHTa [32].

HayKkoBi pgocnigXeHHA npoAemMOHCTPYBanu HaAB-
HiCTb B3a€EMO3B’A3KY KOHLEeHTpaLii C-peakTMBHOro npo-
TeiHy i3 NoKasHMKamMn meTaboniuyHMX MOopYLUEHb, YyT-
NMBICTIO [0 iHCYNiHY i piBHEM iHCYNiHY HaTwlecepue Ta
CTyneHem aKTUBHOCTI 3aMasibHOro npouecy B TKAHUHAX
napogoHTa [33]. Mpu ubomMy 3poCTaHHs piBHIB C-peak-
TUBHOrO NPOTEiHY i I/1-6 cnocTepirany TakoX y NALEHTIB
i3 eceHLUiaNIbHOK apTepiasbHO rinepTeHsieo Npu nig-
BULLEHHI Ny/IbCOBOrO apTepiasibHOro TUCKY.

MpoaHanizoBaHi nitepaTypHi JaHi CTOCOBHO KANIiTWUH-
HOro CK/Jagy enitenito AceH y nauieHTiB i3 meTaboniy-
HUMMW MOPYLUEHHAMM BKA3yHTb Ha HAABHICTb TiCHOrO
B33aEMO3B’A3KY MiXK AKICTIO GYHKLiM ninigoTpaHcnopTHOT
CMUCTEMM | PO3BMTKOM Ta aKTUBHICTIO 3aNa/ibHOrO npoLe-
Cy B TKAHWHAX NapogoHTa [34].

Mpw 3ananbHMX 3aXBOPHOBAHHAX TKAHWMH MAPOAOHTA,
AKI Ha CbOTrOAHIWHIA AeHb AEKNapylTbCa AK nonieTio-
NOTiYHI, TeHETUYHI | HereHeTUYHi GpaKTopK 34iMACHIOITb
BMN/IMB OAHE HA OAHOrO, a iX edeKTU Ta IHTeHCUBHITb
BM/IMBY He 3aBXAM YiTKO BUOKPEMEHI. Y BinblwocTi Bu-
nagkKis obmasa Buaun GakTopis BNIMBatOTb Ha NaToreHes
i BMPAXKeHICTb KAiHIYHMX npoABiB. Tak, reHeTU4Hi ae-
beKTn, myTauia peuenTopis KaTencuHy-C Npu CMHAPOMI
ManiioHa-/lepeBpa MoOKyTb cami no cobi 6yTM AoCUTb
CUNbHUMMU, WO iHiLiOBaTK ypaXKeHHA TKAHWH NapOA0oH-
Ta. BuweHaBeaeHi ¢akTM cTOoCyOTbCA MepLl 3a BCe Ae-
beKTiB O4MHOYHUX FeHiB MPU XPOMOCOMHUX aHOMaNiAX
[35].

Mpw TakMx cnagKoBUX MOPYLUEHHAX XBOPOOM napo-
OOHTA 4YacTo BMHMKaAOTb B MiANITKOBOMY Biui, a iHOAI i
nig Yac nNpopisyBaHHA TMMYacoBuMX 3y6iB. Y A0CUTb Be-
JIMKOI Ki/IbKOCTi MALEHTIB i3 IOBEHIIbBHUM i arpecBHUM
NapofoOHTUTOM AjarHOCTYyOTb AedeKkTn cuctemMu noni-
MopdHOAAEPHUX NeKkounTiB [36].

AHani3ylouM paHi pesynbTaTiB  AOCAIOKEHHSA, fAKi
OEKNapyoTb PO3BUTOK NATONOTIi TKAHWMH MApPOAOHTA Yy
6/IM3HIOKIB Ta BMCBITAOIOTL CMAZKOBUI acreKT, Ta Ha-
BOAATb pe3ynbTaTu aHanisy AHK posegeHo 3HayeHHA
cnagkosux pgedekTiB cuctemu nonimoppHoAaaepHUX
NenKouMTIB Y pO3BUTKY Ta nepebiry xBOpob NapoaoHTa,
AKI XapaKTepu3yTbCA LWBMAKONPOrpecyroymnm Ta arpe-
cMBHUM nepebirom [37].

[aHi pocnigKeHHA OoBenu, WO cuctema noaimop-
dHOAQEPHUX NENKOUMTIB Bifirpae nposigHy posb y pe-
anisauii imyHHOI Bignosigi. A 3pyweHHA 06yMOB/EH
AedeKkTamu Ta, AK HACcNiQOK, NOPYLIEHHAM PiSHUX YHK-
LM AaHUX KNITUH, TaKUX AK XEMOTAKCUC, NpoAayKLia ne-
pokcuay, daroumTos, 6akTepULMAHA aKTUBHICTD.

Buxogauwm i3 paHux 6araTouncneHHuX NitepaTypHUx
OXKepes, BeNuKa Ki/lbKiCTb 3anasnbHWX 3axBOPIOBaHb
TKAHWMH MNapofoHTa € 6aratodakTOpHUMMK i3 reHeTuu-
HUM KOMMOHEHTOM. Y natoreHesi reHeTMYHoro ¢akTopa
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JIeXXUTb BapiaTUBHICTb reHiB — nosiimopdiam, 30Kpema
MiHAuBicTb reHa I1-1 Ta I1-4 [38]. BKasaHi cnagKosi
daKkTopM MOXKYTb BYyTM NoB’A3aHi i3 uiAMmM nokycamu
XPOMOCOMW — MY/NbTUTEHHI 3axBoploBaHHA. [lpoTe, y
OEeAKMX BUNAAKax reHeTUYHI MOPYLLEHHA He NPU3BOAATL
[0 KNiHiYHUX npossiB. JlMwe 3 Yyacom Npu 3arasbHOMY
KNiHIYHOMY OrnAAj y TaKMX XBOPUX AiarHOCTYHOTb PU3MK
BMHUKHEHHA XBOPOb6 NapoaoHTa.

3rigHO NpoBeAeHOro ornaay NniTepatypu, pUsuK BU-
HUKHEHHA 3ana/ibHMUX 3aXBOPOBAHb TKAaHWH MAapPOAOHTA
nos’A3aHunii i3 nonimopdismom i gedpeKkTamm HaCTyMHUX
reHis, Fc—peuentopu Ha FcyRIl Ha rpaHynouunTax noni-
MopoHOAAEPHUX NeinKkouuTie, piBeHb IgG2, nonimop-
¢ism reHa I/1-1, LLOT-1: nigsuweHHs BupobneHHs Mr-E2,
nonimopdism peuentopis ao I/1-4, IN-10, TNF-a, BiTami-
Hy O3, kaTtencuHy-C [39].

3a pesy/nbTaTaMu aHanisy psaay pobit, gedpektn cuc-
TEMU NoniMopdHOALEPHUX NeMKOUUTIB NPU3BOAATL [0
pAAY CUCTEMHMX 3aXBOPIOBaHb, WO NOB’A3aHi i3 naTosno-
riEl0 TKAHWH MAPOAOHTA, @ CaMe HeAOoCTaTHICTb aaresii
nerkoumntis 1-ro Tmny, cuHapom Yepiaka—Xiraci, cuH-
apom [ayHa, cuHAapom MManioHa-SledeBpa, LyKpoBUit
AOiabeT, XPOHIYHWI rpaHyNemaTos, CUHAPOM «AIHUBMX
nenkoumTie», xsopoba KpoHa [40].

3a faHWMM NiTepaTypu HEAOCTATHICTb aaresii neliko-
umTiB 1-ro TMNy 3a paxyHOK BiACYTHOCTI Ha NOBEPXHi No-
NiMmodpHOALEPHUX NEMNKOLUTIB afire3uHIB i BiANOBIgHMX
JIeraHf, Ha KNiTMHaxX eHAoTeNito iHililoe Aianeaes neiko-
LMTiB, AKUM KOHTPOIOETLCSA LWAAXOM XeMoTaKcucy. Mpu
LbOMY HEe3Ba)KatouM Ha 3HAYHY KiNbKicTb nosnimopdHos-
OEPHUX NENKOUMTIB, PO3TALLOBAHWUX iIHTPABACKYIAPHO, Y
nepudepiiHMxX TKAaHMHAX X KiNbKiCTb 3HAYHO 3HUKEHA.
3a3HayeHM Nepo3noain iHiLiloe PO3BUTOK arpecnBHMUX
$OopM NAPOAOHTUTY, AKI CYNPOBOAKYHOTHCA LBUAKOMPO-
rpecyroyoto pe3opbLieto KiCTKOBOT TKAHUHM.

JocnifKeHHA paay HayKOBLLIB HAarNALHO AEMOHCTPY-
10Tb GAKT TOro, WO HU3bKKUI piBeHb 1gG2, cnpuynHeHuin
AK TEHETUYHUM YMHHMKOM TaK i LWKIATMBUMWU 3BUYKA-
MM, 30KpeEMa KypiHHAM, Ta 6e3nocepesHbO NOB’'A3aHMUM
ypaXKeHHAM TKaHWMH MapOAOHTA, AKi XapaKTepu3yTbCA
LUBM/KO NPOrpecyoymnm KaiHiyHMm nepebirom [41].

B niTepaTtypi HaABHI AaHi, AKi BKa3yloTb Ha Po/ib Ae-
dEeKTy reHa UMKAooKcMreHasun 1 makpodaris, ki Bignosi-
4atoTb 3a disionoriyHmiA NOCTINHWUIA CMHTE3 NpocTarnaH-
OVHY i, K HacnifoK, NigBULWEHUI CUHTE3 OCTaHHbOro
iHiLit0€ 3anaieHHA, OCKi/IbKM € OAHUM i3 HANAKTUBHILLINX
MeAiaTopiB 3anasieHHA 32 YMOBM HOPMabHOI CTUMYNA-
uii [42, 43, 44].

OcCTaHHIM Yacom y niTepaTypi aKUEHTYETbCA yBara
Ha HeobxigHOCTI Po3pobKK creuiaibHOrO KOMMEK-

CYy AiarHOCTUYHMX Ta NiKyBaJIbHUX MapOAOHTONOMIYHUX
BTPYYaHb, AKi BK/IOYAOTb NpodeciviHy ririeHy i3 npuw-
NidoBYBaHHAM i MONIPYBAHHAM LIMMOK i KOPEHiB 3y6iB,
XipypriyHi BTpy4YaHHA B TKAHWHAX NapoOAOHTa i3 BUKOPUC-
TaHHAM TKaHMHOCYMICHMX OCTEONNACTUYHMX NpenapaTis
ONA BIQHOBNEHHA CTPYKTYPU KiCTKOBOI TKAHWHU a/ibBeOo-
JNIAPHOTO BiAPOCTKA, OPTOAOHTUYHE | OpTONeAuYHe JiKy-
BaHHA 3a NOKa3aHHAMM [45].

BuuiesasHayeHi nigxoan 40 NikyBaNbHWUX BTPYYaHb
€ aKTya/NbHMMMW, OCKINbKM 32 MOBW BiACYTHOCTI ageK-
BaTHOI Tepanii Ha TAi cTpecy i pisHWUX GaKTOpiB PU3NKY
AaHWI CTaH NPOTAromM 2—5 pokiB CTae NPUYMHOO BTPaATH
3y6iB y NauieHTiB. [OCTPOTM AaHil npobaemaTuui Hagae
CKNagHe cborogeHHn YKpaiHu, obymoBaeHe BiliCbKOBU-
MU aiamn. Ha Tai OCTaHHIX 3MiHIOIOTLCA WOAEHHI 3BUYKM
NaLEHTIB Y BUIMNALI NOTiPWEHHA | Yy AeAKMX BUMNA[Kax
YHEMOX/IMBAEHHA MOBHOLIHHOIO A0rMA4Y 33 NOPOX-
HMHOI poOTa i TKAHMHAMW MAPOAOHTA, 3MiHA XapaKTe-
py XapuyBaHHA, NOABa LUKIAAMBUX 3BUYOK, AIK CNOCOBY
3HUKEHHS PiBHA cTpecy [46, 47]. Mpu uboMy Big4yTHUX
3MiH Yy ripwnii 6iK, 3a3Ha€ i 0cobuCcTicHa moTMBaLiA Na-
LLiEHTIB, @ HAPOCTalOYMIA PiBEHb TPMBOMKHOCTI MOrNB/OE
CNPUATAMBE T/10 3a PaXYHOK aKTMBaUi rinodizapHo-Haa-
HUHWKOBOT CUCTEMM, 3aMMKALOUM B TaKUIM cnocib «xmnbHe
KOJI0» | CNPUAE PO3BUTKY YParKEHb TKAHUH NAPOAOHTA.

BucHOBKM.

MpoBeaeHWUn aHaNITUYHWIA OTNAL NiTePaTypPU BKA3YE
Ha [OCTEMEHHY PO/ib CUCTEMHUX IMYHOMOTIYHUX 3pY-
WeHb, HacNiAKaMK AKUX € LIMTOKIHOBA aTaKa opraHiamy
BLIZIOMY i TKAHWH NapoOAOHTa 30KpeMa, AK GaKTopiIB, AKI
BM/IMBAlOTb HAa BUHWKHEHHA Ta nepebir xsopob napo-
OoHTa. Mpy uboMy B fliTepaTypi MalixKe BiaCcyTHi pobo-
TH, AKi aKTyanis3ytoTb NUTaHHA NEePBUHHOI NPODINAKTUKM
naTo/orii TKAaHWH NapofoHTa y 0ci6 MonoAoero BiKy, BU-
XOAAYN i3 BUBYEHHA PONi Came MiCLEBUX LUTOKIHOBUX
3pyleHb Yy B3aEMO3B’A3KY i3 3anyyeHicTio y npouec ri-
no¢isapHo-HagHMPHUKOBOT CUCTEMM, B AKOCTI MPOrHoc-
TUYHUX MapKepiB.

OTpuMmaHi gaHi 4aayTb MOXANBICTb PO3POHKM edeK-
TUBHUX CUCTEM MEPBUHHOI NPOPINAKTUKM 3aXBOPIOBAHb
TKaHWH MapoAOoHTa, CMPAMOBAHMX Ha iHAMBIAyani3osa-
HICTb B YMOBAX CbOroAeHHA Y NALLEHTIB MOOA0TO BiKY i3
nornagy micuesux 3pyLleHb.

MepcnekTMBKM NOAANBLUNX AOCNIAMKEHD.

B nopanbliomy NaaHyeTbCA MPOBECTU KJiHIKO-CTa-
TUCTUYHE OBIPYHTYBaHHA AiarHOCTUYHOT 3HAUYMMOCTI LM~
TOKIHOBMX 3pyLUEHb Y NPOrHO3yBaHHI PO3BUTKY 3anasib-
HWX 3aXBOPHOBAHb ACEH Y OCib M0I0A0r0 BiKY.
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MOHITOPUHT CYSMACHUX nornaaiB HA NPUMUHU TA MEXAHIBMU PO3BUTKY 3AXBOPKOBAHb MAPOAOHTA

Factok H. B., MictepmaH . ., Paguyk B. B., Boxuk C. C.

Pe3stome. Bcmyn. XBopobu NapofoHTa € Ba*K/IMBOIO Ta aKTyaibHOM NpobieMoto cy4acHOT CTOMATO/Or T, OCKifb-
KM CYNPOBOAKYIOTbCA KOMMIEKCOM BUPArKEHUX MOPdO-PYHKLiOHANbHMX NOPYLIEHb 3y60-LLeIeNHOi CUCTEMM Ta Op-
raHiamy 3arasom. Y 38’sA3Ky 3 MM 0CO6/IMBOroO 3HaYEHHSA B YMOBaX CbOroAeHHA HabyBatoTb AOCNIAKEHHS, AKI AalOTb
MOK/INBICTb BUOKPEMMUTUN ETIONOTiIYHI YNHHMKM PO3BUTKY XBOPOO NapofoHTa y ocib monoaoro BiKy i3 340p0BUM
NapoAOoHTOM Ta NPOrHO3yBaTK KNiHIYHWUI Nepebir y NalienHTiB i3 yparkeHUM.

Mema. MOHITOPUHT Cy4acHUX NOrNAZAIB HA ETIO/NOrit0 Ta NaToreHe3 XBopob NapoAoHTa 3 METOH BUOKPEMIEHHS
Hanbinbw aieBMx GpaKToOPiB Ta MMOBIPHUX NAHLLIOTIB LLUNSXOM OI/iA4Y Ta aHasi3y HAayKOBOI Ta MeAMYHOI fiTepaTtypu
Ha ocHoBi 6a3 gaHux Scopus, Web of Science, MedLine, PubMed, NCBI, BuB4YeHHA fAKknx He nepesuLye 10 pokis,
BK/IIOYAOYM OMNAAN NiTepaTypu Ta pe3yabTaTh KAIHIYHUX SOCNIAKEHb.

OcHosHa YacmuHa. IMyHHa Bignosiab, 06ymoBaeHa reHETUYHUMM YUHHUKAMM, BU3HAYAE CTaH iIMYHHOrO rome-
0CTasy, a OTXKe, i AMHAMIYHe CMiBBiAHOLEHHS e/IeMEHTIB Yy CUCTEMI «340p0B’A-xBopoba». KomnaeKkc eputpoumTap-
HUX | NEeMKOLMTAPHUX aHTUTEHIB, AKWI € LLEHTPANIbHOIO IAHKOK FeHEeTUYHOrO KOHTPOAK IMYHHOT BignoBiai, Kepye
AHTUIeHHUM PO3Mi3HaBaHHAM, Pi3HMMM BUAAMM KNITUHHOI Koonepauii, edeKTopHUMKU deHoMeHaMKn enimiHaLil
aHTUreHy abo BMPOBAEHHAM A0 HWUX TONEPAHTHOCTI. BUCOKMI piBEHb XONeCTepuHyY B MAa3Mi KPOBI € BaXKAUBUM
baKTOPOM PO3BUTKY aTEPOCKIEPO3Y, WO AAE MOMKANBICTL PO3FIALATA MOFO NYCKOBUIM MPOIOHTYIOUMA KOMMNOHEHT,
NoB’A3aHUI i3 KYMYNALLIED XKUPIB Y CYANHHIN CTiHLI. 3Ha4YHa po/b y NaToreHesi xBopob NapoAoHTa HaNEeXKUTb MeTa-
60niYHUM po3nagam, iHilinosaHum TNF-a, piBeHb SIKOTo B KMPOBili TKAHUHI KOPEJHOE 3 MAcoto AaHOI TKAHWHM Ta Ti-
nepiHcyniHemieto B ekcnepumeHTi. Mpu Lbomy, AKWo AenTuH i TNF-a cnpuatoTb pOo3BUTKY MeTaboniuHMX NOpYyLIEHb
Ta iX BMIiCT y CMpPOBaTL,i KPOBi i TKAHMHAX NPAMO KOPEIOE i3 CTYNeHeM BMPAXKEHOCTi MeTaboniyHMX NopyLeHb, TO
KOHLEHTpaLina afenoHEKTUHY B N1a3Mi KPpOBi 3HaX0AUTbLCA B HEraTUBHIN Kopensauil i3 MeTaboniyHMMK NopyLIeHHs-
mu. Came Ui CMiBBIAHOLWEHHS MatoTb BiflbLL YiTKMIA | MOTYXKHIiN 3B’A30K, LLLO AA€E MOXKAUBICTb BBAXKATU LLUPKY/IIOOYMIA
piBeHb afleNoHEeKTUHY MapKepoM MeTaboniyHMX NopyLlleHb B OpraHismi i B noganbliomy GakTopom pU3MKY pos-
BUTKY MiKpOaHrionaTili y TKaHWMHax napogoHTa. Micuesi i cuctemHi Nposasm meTaboniyHOro CUHAPOMY € HaC/TiAKOM
KOHCTUTYTUBHOT aKTUBaL,il LUMTOKIHAMM }KMPOBOT TKAHUHU agepHoro ¢paktopa NF-kB B CUrHanbHUX LWASXax renarto-
LuTiB, YoMy cnpuse cenekTuaHa ekcnpecia IKK-B B renatountax. B nofasbliomy reHepyroTbCs CUCTEMHI MeTaboiuHi
po3/i1agm, KNAaCUYHUM i MPOABOM AKMX € iHCYNIHOPE3UCTEHTHICTb, LUIAXOM YTBOPEHHA NPO3anaibHUX LUTOKIHIB, A0
AKUX Hanexatb I/1-6, TNF-a i [/1-6.

BucHosKu. lNMpoBeaeHe A0OCNiAXKEHHA BKA3yE HAa BaroMy posib CUCTEMHMX iMYHOIOTIYHUX 3pYyLUEHb, HAaCNigKamMK
AKMX € LMTOKIHOBA aTaka OpraHiaMmy BLLIIOMY i TKAHWH NAapOAOHTa 30Kpema. BUBUEHHA poni micueBMX LUTOKIHOBUX
3pyLleHb Y B3aEMO3B’A3KY i3 3a/1y4YeHiCTIo y npouec rinodisapHo-HaZHUPHUKOBOT CUCTEMM, B AKOCTI MPOrHOCTUYHMX
MapKepiB AafyTb MOX/IMBICTb PO3POOKN eDEKTUBHUX CUCTEM NEPBUHHOI NPOdINAKTUKN 3aXBOPIOBAHb TKAHMH Na-
POAOHTA Y NALEHTIB MOIOAOTO BiKY.

KntovoBi cnoBa: NapofoHT, 3aXBOPHOBAHHA NAPOAOHTA, CTOMATO/IOriA, 3aMaibHUIA NPOLLEC, aHTUFEHN

MONITORING OF MODERN VIEWS ON THE CAUSES AND MECHANISMS OF PERIODONTAL DISEASE
DEVELOPMENT

Hasiuk N. V., Misterman I. P., Radchuk V. B., Bozhik S. S.

Abstract. Introduction. Periodontal diseases are an important and urgent problem of modern dentistry, as
they are accompanied by a complex of pronounced morpho-functional damage to the maxillofacial system and its
general. In this regard, research is of particular importance in today’s conditions, which make it possible to isolate
the etiological factors of the development of periodontal disease in young people with healthy periodontium and to
predict the clinical course in the place with the affected periodontium.

The purpose. Monitoring of modern views on the etiology and pathogenesis of periodontal diseases using the
identification of the most effective factors and probable chains based on the review and analysis of scientific and
medical literature based on the databases Scopus, Web of Science, MedLine, PubMed, NCBI, the study of which did
not exceed 10 years, including literature reviews and clinical trial results.

Main part. The immune response caused by genetic pathogens improves the state of immune homeostasis, and
therefore dynamically develops elements in the «health-disease» system. The complex of erythrocyte and leukocyte
antigens, which is the central link of the genetic control of the immune response, controls antigenic recognition,
greater types of cellular cooperation, effector phenomena of antigen elimination or development to their tolerance.
A high level of cholesterol in the blood plasma is a factor in the development of atherosclerosis, which makes it
possible to consider its starting and prolonging component associated with the accumulation of fats in the vascular
wall. Significant in the pathogenesis of periodontal disease is the metabolic disorder initiated by TNF-a, the level of
which in adipose tissue correlates with the mass of this tissue and hyperinsulinemia in the experiment. At the same
time, if leptin and TNF-a contribute to the development of metabolic disorders and their content in blood serum
and tissues is directly correlated with the severity of metabolic disorders, then the concentration of adeponectin in
blood plasma is negatively correlated with metabolic disorders. It is these components that have a more expressive
and powerful connection, which makes it possible to consider the circulating level of adeponectin as a marker of
metabolic disorders in the body and, subsequently, as a risk factor for the development of microangiopathy in
periodontal tissues. Local and systemic manifestations of the metabolic syndrome are the result of constitutive
activation of the nuclear factor NF-kB by adipose tissue cytokines in the signaling pathways of hepatocytes, which
impairs the selective expression of IKK-B in hepatocytes. Subsequently, systemic metabolic disorders are generated,
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the classic manifestation of which is insulin resistance, through the formation of pro-inflammatory cytokines, which
include IL-6, TNF-a, and IL-6.

Conclusions. The conducted research points to the important role of systemic immunological disorders, the
consequences of which are the cytokine attack of the body as a whole and periodontal tissues in particular. Studying
the role of local cytokine destruction in relation to the involvement of the pituitary-adrenal system in the process,
as prognostic markers, provides an opportunity to develop effective systems of primary prevention of periodontal
tissue diseases in the safety of young people.

Key words: periodontium, periodontal disease, dentistry, inflammatory process, antigens
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MENTAL HEALTH CHALLENGES IN FAMILY MEDICINE
Poltava State Medical University (Poltava, Ukraine)
maryna.babanina@gmail.com

The war in Ukraine has become the most difficult test in the history of its independent existence, and the terrible
events have caused enormous stress, leading to a significant deterioration in the general physical condition and
mental well-being of the population. The war, combined with the post-Covid-19 situation, is the "perfect incubator"
for the growing burden of mental health disorders on public health. The WHO reports that at the current stage of
development, no country in the world has created an ideal health care system, and family medicine is recognized
as the one that can best meet the needs of the population in medical care and is economically feasible for the con-
dition. It is advisable to introduce psychological assistance in the family doctor's office, since we have a wide and
decentralized network of institutions that use a patient-centered approach. A family doctor has the opportunity to
comprehensively assess a person's state of health, prescribe treatment taking into account the interaction of drugs,
and give recommendations on the regimen and duration of their intake. The aim of our study was to analyze and
highlight the current data on the role of a family doctor in providing care to comorbid patients with mental disorders
in combat conditions.

Improving human mental health and preventing mental disorders have become one of the priorities of national
policy. The combat capability of the Armed Forces and the stability of the country as a whole in the face of enormous
threats, including its very existence, depend on its solution. In general, the introduction of effective treatment and
prevention of mental health is relevant in Ukraine, which requires a systematic approach, cooperation and involve-
ment of various parties to achieve improvement in the psychological and mental health of the population.

Key words: war, mental health, a family doctor.
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