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Cytokines are a group of polypeptide mediators in-
volved in the formation and regulation of the body’s
protective reactions. The biological effects of cytokines
are mediated through specific cellular receptor com-
plexes that bind cytokines with very high affinity, and in-
dividual cytokines may use common receptor subunits.

The main sources of IL-1 in the body are monocytes
and macrophages, as well as Langerhans cells, Kupffer
cells in the liver, endothelial cells, fibroblasts, kerati-
nocytes, microglia cells, neutrophils, T-lymphocytes,
in addition to T-helpers, dendritic cells and others. In-
duction of IL-1 synthesis can be caused by a number of
biologically active substances, the main of which are
components of bacterial cell walls (lipopolysaccharides
and peptidoglycans), as well as antigens, immune com-
plexes, cytokines, cell breakdown products.

The study of various parts of the immune response
that occurs in response to bacterial invasion, the study
of the regulatory function of T-cells, cytokines in the
pathogenesis of the periodontal disease, understanding
the immunological mechanisms underlying destructive
processes in periodontal tissues is necessary to cre-
ate a rational scheme for treatment of inflammatory
processes in this area. Influencing the processes and
mechanisms of regeneration, regulating the balance of
pro-inflammatory and anti-inflammatory cytokines, tak-
ing into account the individual characteristics of the pa-
tient, it becomes possible to influence the development
of periodontal disease by suspending their progression.

Key words: proinflammatory cytokines, inflamma-
tory regulators, IL-1a, IL-1B, TNF-a.

The connection of the publication with planned re-
search works. The paper is a fragment of the research
project “Pathogenetic prevention development in path-
ological lesions in the oral cavity of individuals with in-
ternal diseases”, state registration Ne 0121U108263.

Introduction. Cytokines are a group of polypeptide
mediators involved in the formation and regulation of
the body’s protective reactions. The biological effects of
cytokines are mediated through specific cellular recep-
tor complexes that bind cytokines with very high affin-
ity, and individual cytokines may use common receptor
subunits. Depending on the nature of the impact on
the inflammatory process, cytokines are divided into
pro-inflammatory, which are involved in the initiation
of inflammation, and anti-inflammatory. The key pro-in-
flammatory cytokine is IL-1, the main anti-inflammatory
—IL-10. IL-1 is divided into 2 fractions: IL-1a and IL-1pB.
Both cytokines are encoded by different genes, but have
practically the same spectrum of biological activity and
compete for binding to the same receptors.

Aim of research. To analyse the literature sources
with the characteristics of the level of mediators of
pro-inflammatory processes in oral and gingival fluid,
depending on the type of odontopreparation for metal-
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ceramic structures based on databases such as Scopus,
Web of Science, MedLine, PubMed, NCBI, the study of
which does not exceed 10 years, including literature
reviews and clinical trial results.

The results of the research and their discussion.
The main sources of IL-1 in the body are monocytes and
macrophages, as well as Langerhans cells, Kupffer cells
in the liver, endothelial cells, fibroblasts, keratinocytes,
microglia cells, neutrophils, T-lymphocytes, in addition
to T-helpers, dendritic cells and others. Induction of IL-1
synthesis can be caused by a number of biologically ac-
tive substances, the main of which are components of
bacterial cell walls (lipopolysaccharides and peptidogly-
cans), as well as antigens, immune complexes, cytokines,
cell breakdown products. In humans, IL-1pB is the major
form of secretory IL-1 in the environment, due to the
predominant presence of IL-1a in a membrane form. All
known biological effects of IL-1 are mediated by its bind-
ing to specific membrane receptors that are expressed
on different types of target cells [1].

IL-1 is characterized by the fact that the response of
cells toits action develops in the presence of a minimum
number of specific receptors involved and extremely
low concentrations of ligand. The pleiotropic type of IL-1
biological action is manifested from the molecular intra-
cellular level. Despite the minimal number of expressed
receptors and the disappearing concentration of IL-1 it-
self, the cellular response is triggered, which ultimately
leads to the expression of genes of about 100 cytokines,
hormones, enzymes, growth factors, other biologically
active substances and their receptors. Therefore, all
the many biological effects of IL-1 in the body are de-
termined at the subcellular level. Target cells for IL-1
are T- and B-lymphocytes, macrophages, neutrophils,
endothelial cells, dendritic cells, basophils, fibroblasts,
osteoclasts, hepatocytes and other cells, i.e. the target
cells are almost all organs and tissues [2, 3].

An integral part of IL-1 biological action is its stimu-
lating effect on connective tissue metabolism. It stimu-
lates the proliferation of fibroblasts and increases their
production of prostaglandins, growth factors and a
number of cytokines. Under the influence of IL-1 con-
nective tissue cells increase the synthesis of collagen,
collagenase and other enzymes. Completion of repair
may be hypertrophic or keloid scars, the formation of
which is associated with increased formation of granu-
lation tissue and is exacerbated by high concentrations
of IL-1.

IL-1 can indirectly induce hyperalgesia by stimulat-
ing the synthesis of prostaglandins and thromboxanes,
modulation of sympathetic fibres by increasing the ex-
pression of receptors to nerve growth factor and brad-
ykinin. IL-1 is involved in the regulation of endothelial
and coagulation functions, inducing procoagulant activ-
ity, and acts on blood vessels, causing vasodilation. In
neutrophils under the action of IL-1 there is an oxygen

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumum — 2021 — Bun. 4 (162) 61



ornaagn NITEPATYPU

explosion. One of the most important biological effects
of IL-1 is the activation of lymphocytes, and especially
the activation of T-helpers.

IL-10 is the most important anti-inflammatory cy-
tokine, which has mainly anti-inflammatory and anti-
cytokine effects. Sources of IL-10 are T-helper-2-lym-
phocytes, B-lymphocytes, monocytes/macrophages,
keratinocytes, mast cells, thymocytes. Macrophages
produce IL-10 under the influence of exogenous and en-
dogenous factors such as endotoxins, catecholamines,
etc. [4].

This cytokine exerts its effect through a receptor
complex that is expressed on the surface of many cells.
Target cells for IL-10 are mast cells, B-lymphocytes, neu-
trophils, monocytes/macrophages, but the main targets
for it are antigen-presenting cells and lymphocytes [5].

IL-10 is an inhibitor of inflammation and the cy-
tokine cascade. It inhibits the synthesis of T-helpers
1, chemokines, adhesive molecules, monocyte-mac-
rophage tumour necrosis factor TNF-q, IL-1, IL-6, IL-12,
granulocyte colony-stimulating factor cytokines. Thus,
the main function of IL-10 is to limit and inhibit the in-
flammatory process [6, 7, 8].

At the clinical stages of preparation of abutment
teeth for prosthetics with fixed orthopaedic structures
in the marginal periodontium there is a local immune
response to an acute stimulus in the process of gum
retraction. Laboratorially this is confirmed by preclini-
cal manifestations of inflammation signs by the devel-
opment of cytokine background imbalance. Thus, the
concentration of IL-1B increases several times, while
the level of anti-inflammatory cytokines is in a state in
which the restoration of balance by the body itself is im-
possible [9].

The study of the composition of the gingival pocket’s
contents has allowed over the past few years to form a
cytokine concept of inflammation in the periodontium.
According to this concept, the activation of monocytes
and macrophages by periodontopathogenic microor-
ganisms at the level of the gingival junction increases
the production of pro-inflammatory cytokines by these
cells, causing an imbalance between their pro- and anti-
inflammatory pools. This is one of the main causes of
periodontal tissue damage, which can lead to the re-
sorption of alveolar bone [10].

It is believed that one of the key mechanisms of os-
teoporosis formation in the course of periodontitis is an
increase in the level of major pro-inflammatory gingival
cytokines due to the switching of the immune response
to Thl-type response and reducing B-lymphocyte activ-
ity. This imbalance between pro- and anti-inflammatory
pools of cytokines in the course of periodontal disease is
considered to be a consequence of inadequate local im-
mune response to the microflora. High concentrations
of intercellular mediators of inflammation in the gingival
fluid in patients with inflammatory periodontal disease
cause gingival pocket, bone dystrophy of alveolar pro-
cesses, changes in the composition and properties of
oral fluid [11, 12].

Cytokines regulate immune mechanisms aimed at
eliminating any genetic invasion (the infectious agent)
of damaged structures and restoring the stability of the
internal environment [13, 14].

The biological action of cytokines is carried out
through specific cellular receptor complexes. Cytokines

regulate the development of local protective reactions in
tissues involving different types of blood cells, endothe-
lium, connective tissue and epithelium. Local defence
mechanisms are carried out through the effects of a
number of cytokines (TNF-a, IL-2, IL-4, IL-6, y-interferon)
by forming a typical inflammatory response. Inflamma-
tion is developed as a response to tissue damage by
pathogens involving pro-inflammatory cytokines, which
include IL-1, TNF, IL-6, chemokines and some other cy-
tokines [15].

The onset of inflammation in the gums is character-
ized by anincrease in the volume of circulating blood, re-
sulting in an increase in the number of functioning capil-
laries; they become dilated and blood-filled. Structural
changes in the capillary endothelium lead to increased
permeability of their wall as a result of increased mi-
crovesicular transport in endothelial cells. This causes
intercellular oedema in the gum epithelium and leads
to a decrease in the differentiation of epithelial cells and
barrier properties, accumulation of microorganisms not
only in the gingival sulcus, but also between epithelial
cells, increased aggression of anaerobic microorganisms
[16]. Thus, the optimal balance of anti-inflammatory in-
terleukins and IL-1 provides an adequate reaction of the
body in response to the introduction of a foreign agent,
and its change inevitably leads to dysfunction of the cy-
tokine network and, consequently, the immune system
as a whole. Under the conditions of the inflammatory
process in the periodontium, the epithelial barrier is in-
evitably damaged, which in combination with microbial
aggression leads to the activation of epithelial cells. In
this case, epitheliocytes acquire the properties of im-
munocompetent cells and begin to secrete cytokines
(IL-1, IL-6, INF-y), as well as chemokines responsible for
attracting circulating T-lymphocytes into the mucous
membrane. Violation of the integrity of the epithe-
lium due to the increase in intercellular spaces is the
most important factor in the development of gingivitis
[17, 18].

Mediators of the immune system at different stages
of inflammation have different activity. Their family in-
cludes mediators of pre-immune inflammation: TNF-q,
IFN-a, IFN-B, IL-1, IL-6, IL-12, chemokines. Their main
producers are monocytes/macrophages, fibroblasts,
endotheliocytes. Regulators of activation, proliferation
and differentiation of lymphocytes — IL-2, IL-4, IL-13,
TGF-B — are produced by interepithelial lymphocytes.
The main subpopulations of T-lymphocytes produce
regulators of immune inflammation IFN-y (activator of
monocytes/macrophages, NK-cells), IFN-B (activator of
neutrophils), IL-5 (inducer and activator of eosinophils
and B-cells), IL-9 (activator of mast cells), IL-10 (inhibitor
of monocyte/macrophage activity), IL-12 (activator of
T-killers, NK-cells). Their main producers are mature T-
helpers, T-killers and some types of accessory cells [19].

Chemokines enhance the directed migration of leu-
kocytes into the site of inflammation, together with
other cytokines increase their functional activity by
stimulating phagocytosis, the production of oxygen
radicals, which together are aimed at eliminating patho-
gens. At the same time, anti-inflammatory cytokines ac-
tivate connective tissue metabolism, stimulate the pro-
liferation of fibroblasts and epithelial cells, filling tissue
defects and restoring their integrity.
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It has been found that IL-1 is a pathogenetic marker
of severe forms of chronic periodontitis; it stimulates
the synthesis of collagenase in fibroblasts and promotes
their transformation into osteoblasts. The combination
of these two mechanisms can cause tissue destruction
of the mucous membrane of the oral cavity [20].

TNF-a is @ major regulator of early immune respons-
es, a leading activator of the inflammatory process and
an obligatory marker of autoimmune diseases. It has
been found that TNF-a is most intensely inhibited by
cortisol. Therefore, the assessment of the mechanisms
of regulation of this cytokine creates some difficulties.
The level of cytokines in saliva varies in a normal state
and changes significantly in the conditions of pathology.
The change in the concentration of cytokines is due not
only to the severity of the pathological process, but also
its duration.

A number of studies indicate changes in the concen-
trations of a number of cytokines (IL-4, IL-8, IF-y, IL-1B,
etc.) and some indicators of local immunity of the oral
cavity in the process of orthopaedic treatment. At the
same time, the mechanisms of influencing the local and
systemic immunity of the prosthetic process itself are
still unexplored. So far, no criteria have been formulated
to assess the risk of the impaired immune status of pa-
tients after orthopaedic treatment [21, 22, 23].

In most publications on the study of local immunity
in dental patients, the main object of study is saliva as
well as capillary blood of the gums. The studies mainly
deal with such markers as CD3+, CD4+, CD8+, CD4+ /
CD8+, CD19+; information on the phenotyping of NK-
cells is almost absent.

Isolated studies have shown the great practical im-
portance of the response of the general and local im-
mune systems to elucidate the complex mechanisms of
prostheses and prosthetic materials impact on the con-
dition of oral tissues and the ability to predict the effec-
tiveness of various orthopaedic treatments [24].

It has been established that the conditions that con-
tribute to the violation of immune homeostasis of the
body are changes in the subpopulation composition of
lymphocytes, decreased immunoregulatory coefficient,
increased number of cytolytic killer T-lymphocytes and
changes in the number of NK-cells in human blood. In

the peripheral blood, depending on the severity of path-
ological processes in the oral cavity, there is a decrease
in the relative and absolute content of T-lymphocytes.
Inflammation of the oral mucosa is accompanied by an
increase in the content of Bl-cells, which is often com-
bined with an imbalance in the ratio of CD4+ and CD8+
cells. Studies confirm that there is a strong correlation
between oral soft tissue damage and peripheral blood
levels of T-lymphocytes as well as their regulatory sub-
populations. This allows, as the phenotypic lymphocytes
decrease, to assess and predict the severity of the path-
ological process. The content of immunoglobulins (G, A,
M, D, E) in peripheral blood differs from their concentra-
tion in saliva. Depending on the duration and severity
of the disease, the level of immunoglobulins in saliva
can exceed serum concentrations by 3-5 times [25, 26,
27, 28].

Conclusions. Studies of the body’s protective forces
in the course of inflammatory periodontal disease allow
us to draw a conclusion that the main clinical manifes-
tations of the periodontal disease depend more on the
activity of immune cells than on the direct exposure
of oral microorganisms. Inadequate immune response
determines pathological changes in the periodontium
— the destruction of connective tissue, destruction of
bone tissue, i.e. the severity of the disease.

The study of various parts of the immune response
that occurs in response to bacterial invasion, the study
of the regulatory function of T-cells, cytokines in the
pathogenesis of the periodontal disease, understanding
the immunological mechanisms underlying destructive
processes in periodontal tissues is necessary to cre-
ate a rational scheme for treatment of inflammatory
processes in this area. Influencing the processes and
mechanisms of regeneration, regulating the balance of
pro-inflammatory and anti-inflammatory cytokines, tak-
ing into account the individual characteristics of the pa-
tient, it becomes possible to influence the development
of periodontal disease by suspending their progression.

Prospects for further research. Further research
should focus on study the level of cytokines in the oral
fluid in the dynamics of the use of fixed prostheses.
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BN/IUB BUAY OOOHTONPEMAPYBAHHA N4 METAJIOKEPAMIYHI KOHCTPYKLIT HA AUHAMIKY LUTOKIHO-
BOrO NPO®I/IIO B POTOBIN TA ACEHHIN PIOUHI

Nonosuu I. 0.

Pestome. Bcmyn. Y cTaTTi HaBeAeHO OrNAA4, HAayKOBOI NiTepaTypu 3a pe3y/ibTaTaMu LUTOJIONYHOIO AOC/IAXKEHHA
piBHA MpO3anasibHUX LMTOKIHIB Y POTOBIl Ta ACEHHIN PiANHI 3aN1€XKHO Bif BUAY OAOHTONPENapyBaHHA Nig, opTone-
AWNYHI HE3HIMHI KOHCTPYKL.

Mema 0ocnidxceHHA. MpoaHanisyBaTu NiTepaTypHi AxKepena 3 XapaKTePUCTUKOK PiBHA MeaiaTopis npo3anab-
HUX MpOLECiB y POTOBI Ta ACEHHIN PiaMHI 3aNeXHO Big, BMAY nNpenapyBaHHA 3y6iB Mig HE3HIMHI KOHCTPYKLIi Ha
OCHOBI TaKux 6a3 gaHux, sik Scopus, Web of Science, MedLine, PubMed, NCBI, BuBYeHHs AKoro He nepesuuiye 10
POKIB, BK/IOYAOUM OFIAAM NITEPATYPU Ta Pe3y/bTaTh KAIHIYHUX BUNPOOYBaHb.

Pe3ynemamu 0ocnidnceHHA. Ha KniHiYHMX eTanax nigrotoBku 3y6iB a4na npoTe3yBaHHA HE3HIMHMMMK opToneauny-
HUMMU KOHCTPYKLIAMMW, Yy MapriHaIbHOMY NAapOAOHTI BUHUKAE NOKaNbHA iMyHHA Bi4NOBIAb HA FOCTPUI NOAPA3HUK.
JNabopaTopHo Ue NiaTBepAKYETLCA AOKNIHIYHMMM NPOABAMM O3HAK 3amnasibHOrO MPOLECY LWAAXOM PO3BUTKY AMUC-
6anaHcy UMTOKIHOBOIO GOHY.

KntoyoBMm nposananbHUm UUTOKiHOM € IL-1, ocHoBHUM npoTu3ananbHum — IL-10. IL-1 ginnTbca Ha 2 dpakuil
—IL-1a Ta IL-1B. IHAyKuia cuHTe3y IL-1 moxke 6yTV BUKAMKaHA LiN0K HU3KO 6ioN0riYHO aKTMBHUX PEYOBMH, rON0-
BHUMM 3 AKMX € KOMMNOHEHTU KNITUHHUX CTIHOK BaKTepil, @ TAKOXK aHTUTEHW, IMYHHI KOMMNEKCH, LIUTOKIHW, MPOAYKTU
po3naay KnituH. Mpu HaAaBHOCTI nogpasHiooyoro GakTopa KoHueHTpauis IL-1B niaBuLLyeTbCA B KifibKa pasis, npu
LbOMY piBEHb NPOTM3AMNANbHUX LUTOKIHIB 3HAXOAMTLCA B CTaHi, NpM AKOMY BifHOBAEHHA HanaHcy BAAaCHUMU cuna-
MW OpPraHi3my HEMOX/MBe.

IL-10 € iHribiTopom 3anaseHHA Ta LMTOKIHOBOIo Kackaay. BiH NpurHiyye cMHTe3 LMTOKIHIB T-xennepis 1, XeMoOKi-
HiB, aAre3vBHUX MOEKY/, NMPUTHIYYE CUHTE3 MOHOLMTAapHO-MaKpodarasbHoro dakTopa Hekposy nyxavHn TNF-a,
IL-1, IL-6, IL-12, rpaHy/10UMUTAPHOIO KONOHIECTUMYIIOKYOTO daKkTopa. TaKMM YMHOM, rosioBHOW ¢yHKuieto IL-10 €
06MeXKeHHA Ta NPUTrHiYeHHA 3anaabHOro NpoLLecy.

BucHosKu. OCHOBHI KNiHiYHi NPOsABM 3aXBOPOBAaHb NAPOAOHTY 3a/1€XKaTb Bif, aKTUBHOCTI KNITUH iMyHiTeTy. Bnaun-
BAlOUYM Ha MPOLLECU Ta MeXaHi3MK pereHepaL,ii, peryatotoun 6anaHc Npo3ananbHUX Ta NPOTM3aNaabHUX LUMTOKIHIB,
CTAE MOXK/IMBMM BMNJIMB HA PO3BMTOK 3aXBOPHOBAHb NAPOAOHTY LWAAXOM 3YNUHEHHS iX NPOrpecyBaHHA.

KntouoBi cnoBa: npo3ananbHi LUTOKIHK, perynaTopu 3ananbHoro npouecy, IL-1a, IL-13, TNF-a.

INFLUENCE OF ODONTOPREPARATION TYPE FOR METAL-CERAMIC CONSTRUCTIONS ON CYTOKINE PROFILE
DYNAMICS IN ORAL AND GINGIVAL FLUID

Popovich I. Yu.

Abstract. Introduction. The article gives an overview of the scientific literature on the results of a cytological study
of the level of proinflammatory cytokines in the oral and gingival fluid, depending on the type of odontopreparation
for cermet structures.

Purpose. Analyze literature sources with a characteristic of the level of mediators of proinflammatory processes
in the oral and gingival fluid, depending on the type of odontopreparation for cermet structures.
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Results. At the clinical stages of the preparation of teeth for prosthetics with non-removable orthopedic
structures, a local immune response to the acute stimulus appears in the marginal periodontium.This is confirmed
in laboratory by preclinical manifestations of signs of the inflammatory process by developing an imbalance in the
cytokine background.

The main pro-inflammatory cytokine is IL-1, the main anti-inflammatory cytokine is IL-10. IL-1 is divided into 2
fractions—IL-1aand IL-1B. The induction of IL-1 synthesis can be caused by a number of biologically active substances,
the main of which are the components of the cell walls of bacteria, as well as antigens, immune complexes, cytokines,
cell-decay products. In the presence of an irritating factor, the concentration of IL-1p increases several times, while
the level of anti-inflammatory cytokines is in a state where the balance of the body’s own forces can not be restored.

IL-10 is an inhibitor of inflammation and a cytokine cascade. It inhibits the synthesis of cytokines of T-helpers 1,
chemokines, adhesion molecules, suppresses the synthesis of monocyte-macrophage tumor necrosis factor TNF-
a, IL-1, IL-6, IL-12, granulocyte colony-stimulating factor. Thus, the main function of IL-10 is the restriction and
suppression of the inflammatory process.

Conclusions. The main clinical manifestations of periodontal diseases directly depend on the activity of immunity
cells. By influencing the processes and mechanisms of regeneration, regulating the balance of proinflammatory
and anti-inflammatory cytokines, it becomes possible to influence the development of periodontal diseases by
suspending their progression.
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