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Periodontal and peri-implant connective tissue consists mainly of type | collagen. The results of previous studies
confirm the concept of matrix metalloproteinase-8 (MMP-8), also known as neutrophilic collagenase or collage-
nase-2, as a key biomarker responsible for connective tissue destruction or active degeneration of periodontal and
peri-implant tissues. The study aimed to evaluate the markers dynamics of bone metabolism in the patients' oral
fluid with chronic generalized periodontitis of varying severity. The research was conducted based on the Medical
Educational and Scientific Center "University Clinic" ZSMU. Eighty patients aged 18 to 65 years were examined.
Among them, 20 healthy patients were in the control group, and 60 were in the main with periodontal disease and
dentition defects. In patients with stage I-1ll chronic periodontitis, a statistically significant increase in the concen-
tration of bone tissue markers MIMPS8 and soluble kappa nucleation factor activator (sSRANKL) ligand was observed
compared to the control group. It is important to note that the dynamics of their content correlated with the disease
severity. Thus, in patients of group 1, the MMP8 and sRANKL concentration decreased by an average of 49% and
53%, 2 groups — by 78% and 64%, according to the control group. In patients of group 3, divergent content dynam-
ics of the studied markers were recorded. Thus, the MIMPS8 concentration was 0.47 [0.1; 0.77] and correlated with
the disease stage and changes in clinical parameters index Pl, index PMA, and index OHI-S. At the same time, the
SRANKL concentration was 0.28 [0.09 0.37], which is on average lower than in patients of groups 1 and 2. In pa-
tients of all clinical groups on the treatment background, there was a decrease in the MMP8 concentration on the
background of increasing the sRANKL level. Thus, in combination with clinical and radiological research methods
and other biochemical indicators involved in bone formation and resorption, MMP8 and sRANKL should be used to

monitor changes in bone tissue in the patients' treatment with chronic periodontitis.
Key words: chronic periodontitis, bone destruction, matrix metalloproteinase, SRANKL.

Relationship of the publication with the planned
research works. The research was conducted within
the research work of the Department of Therapeutic,
Orthopedic and Pediatric Dentistry of Zaporizhia State
Medical University on the topic: “Comprehensive pre-
vention and treatment of major dental diseases in resi-
dents of the industrial region”, state registration num-
ber 0117U006958.

Introduction. Periodontitis and gingivitis are the
most common forms of periodontal disease; these
disorders are caused by the disruption of normal ho-
meostatic processes by numerous bacteria types found
in the subgingival dental deposits [1] and modified by
environmental and genetic factors [1, 2]. Gingivitis is a
superficial gums inflammation, and although gingivitis
is prevalent, the disease is effectively reversed through
oral hygiene regimens. Periodontitis is a significant de-
structive inflammatory disease of the anatomical struc-
tures surrounding and supporting the teeth, namely the
gums, periodontal ligaments, and alveolar bone [2]. It
leads to tissue damage, including loss of connective tis-
sue attachments and destruction of the alveolar bone.
Thus, periodontitis often leads to loose teeth, pain,
and chewing disorders and is a common cause of tooth
loss [2]. In addition, periodontitis requires lengthy and
costly treatment, so prevention, early detection, and
treatment of the disease are critical issues [3]. In addi-
tion, patients with periodontitis have significantly worse
physical, psychological and social indicators of life quali-
ty associated with oral health than patients with healthy
periodontitis [4].

Also, over the past 20 years, dental implants’ popu-
larity as a treatment method to replace missing teeth
has increased significantly [5]. This development poses

a challenge to dentists because implant complications
and failures have been shared, although in many cases,
dental implant treatment has been successful with a
high survival rate [6]. Perimplantitis, a pathological in-
flammatory condition around dental implants, is a sig-
nificant risk factor for late complications in dental im-
plant functioning [7, 8]. Previous studies have estimated
that the peri-implantitis prevalence can reach 23% of
the number of installed dental implants, while peri-
implant mucositis, which is considered a precursor to
peri-implantitis, can affect more than 40% of implants
[9, 10].

The current peri-implant and periodontal disease di-
agnoses are based on clinical and radiological studies. All
specialists have commonly used oral protection for de-
cades, and they are easy and practical to interpret. How-
ever, clinicians can detect and measure peri-implant/
periodontal disease only after clinical manifestations
have occurred using traditional methods. Biomarkers
have been carefully studied to overcome this limita-
tion [11, 12, 13, 14]. Key biomarkers of peri-implant and
periodontal tissue destruction, once detected, can alert
the clinician to the onset of collagen breakdown long
before clinical manifestations. Combined with tradition-
al methods, they can increase the early detection ac-
curacy of periodontal disease and peri-implant tissues,
predict disease progression and monitor the treatment
effects [14].

Periodontal and peri-implant connective tissue con-
sists mainly of type | collagen. The results of previous
studies confirm the concept of matrix metalloprotein-
ase-8 (MMP-8), also known as neutrophilic collagenase
or collagenase-2, as a critical biomarker responsible for
connective tissue destruction or active degeneration
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of periodontal and peri-implant tissues [11, 12, 13, 15,
16]. MMP-8 is a major collagenolytic proteinase and is
thought to be responsible for the irreversible destruc-
tion of periodontal and peri-implant tissues [14, 16, 17].
MMP-8 is responsible for the breakdown and processing
of collagen and biologically active inflammation media-
tors in various inflammatory and malignant destructive
tissue diseases and wound healing, immune response,
and tissue remodeling [16, 17, 18]. It can destroy almost
all protein structural components of connective tissues
and basement membranes and treat some bioactive
non-matrix mediators of inflammatory immunity.

An essential biological MMP-8 function in the peri-
odontium is to facilitate the migration of leukocytes,
especially neutrophilic granulocytes, from the blood-
stream into the periodontal sulcus by breaking down
collagen and other components of the extracellular
matrix [19]. In addition, after the inflammation onset,
different cell types (e.g., fibroblasts) may also express
MMP-8 [20]. Increased expression, release, and activa-
tion of uncontrolled MMP-8, along with other MMPs
and proteinases, are thought to induce inflammation
associated with tissue destruction in periodontitis and
other inflammatory diseases [21]. Activation of MMP-8
is facilitated by other MMPs and host proteases, as well
as increased oxidative stress caused mainly by neutro-
phil-released myeloperoxidase (MPO). In addition, pro-
teases of bacterial origin, such as Porphyromonas gin-
givalis (gingipaine) and Treponema denticola, can also
activate MMPs [22]. Currently, MMP-8 is considered
one of the most promising biomarkers used for progno-
sis, diagnosis, prognosis, treatment, and classification of
periodontal disease [23]. Several studies have reported
significant increases in MMP-8 levels in patients with
chronic periodontitis and diabetes-related periodon-
titis [24]. For example, an increase in MMP-8 levels in
GCF has been reported due to periodontal pathogens
such as T. denticola and T. forsythia, which is a cascade
of host reactions induced by these organisms [25]. Ef-
fective treatment of periodontal disease and adjuvant
drugs that inhibit MMP have been shown to have an
inhibitory effect on the periodontal disease progres-
sion by reducing the MMP-8 level in saliva [25]. Several
available collagenase inhibitors have been approved by
the US Food and Drug Administration (USDA) and are
analogs of tetracycline and doxycycline hyclate [26].
Thus, subantimicrobial doses of doxycycline (SDD) have
been widely recognized as an essential adjunct therapy
in periodontitis treatment, and several studies have al-
ready demonstrated its effectiveness.

The study aimed to evaluate the dynamics of bone
metabolism markers in the oral fluid of patients with
chronic generalized periodontitis of varying severity.

Object and methods of research. The research was
conducted based on the Medical Educational and Sci-
entific Center “University Clinic” ZSMU. Eighty patients
aged 18 to 65 years were examined. Among them, 20
healthy patients were in the control group, and 60 were
in the main one with periodontal disease and denti-
tion defects. Among them are 19 patients with grade |
(1 group), 27 patients with grade Il (group 2), and 14
patients with grade Ill (group 3) periodontitis and den-
tition defects. The study was conducted following the
Helsinki Declaration of the World Medical Associa-
tion “Ethical principles of medical research concerning

human subjects” (amended in October 2013). Written
informed consent was obtained from all patients who
participated in the study.

The diagnosis was based on data obtained from pa-
tient complaints, life history, history of the present dis-
ease, and data from objective examination (basic and
additional methods).

The following clinical parameters were used to de-
termine the disease stage and the pathological process
severity: depth of periodontal pockets, the severity of
periodontal lesions (index Pl), gingivitis level (index
PMA), and level of oral hygiene (index OHI-S).

For biochemical studies, the oral fluid collection was
performed on an empty stomach in the morning by spit-
ting into a sterile glass tube. Biological samples were cen-
trifuged and stored at 300C, and the amount of SRANKL
(Biomedica) — (Hycult Biotech, the Netherlands), MMP8
(Matrix Metalloproteinase-8) was determined in the
experimental samples. Quantitative analysis was per-
formed by enzyme-linked immunosorbent assay based
on using a “sandwich” variant of solid-phase enzyme-
linked immunosorbent assay using the enzyme-linked
immunosorbent complex ImmunoChem-2100 (USA).
The analysis was performed in 96-well microplates, the
well’s bottom of which was coated with monoclonal an-
tibodies to the corresponding molecular marker. Oral
fluid samples were introduced into the appropriate mi-
croplate wells and incubated for the required time. After
the washing steps, the reagents were removed from mi-
croplate wells, and additional washable reagents were
added. The analysis was performed with the addition
of a colorimetric reagent; the resulting signal was mea-
sured spectrophotometrically at 450 nm.

Statistically, the results were processed using Sta-
tistica 6.0 software package (StatStof Inc, USA pack-
age, A AXXR712D833214FANS licenses). The hypothesis
about the distribution normality of research indicators
was tested using the Shapiro-Wilk test. Multiple com-
parisons were used according to the one-factor variance
analysis of Kruskal-Wallis (Kruskal-Wallis ANOVA), with
pairwise comparison according to the Whitney-Mann
U test to compare statistical characteristics in different
groups [27].

Research results and their discussion. In patients
with stage I-lll chronic periodontitis, a statistically sig-
nificant increase in the concentration of bone tissue
markers MMP8 and soluble kappa nucleation factor ac-
tivator (SRANKL) ligand was observed compared to the
control group. It is important to note that the dynam-
ics of their level correlated with the disease severity.
Thus, in patients of group 1, the concentration of MMP8
and sRANKL decreased by an average of 49% and 53%;
2 groups — by 78% and 64%, according to the control
group. In patients of group 3, divergent level dynamics
of the studied markers were recorded. Thus, the MMP8
concentration was 0.47 [0.1; 0.77] and correlated with
the disease stage and changes in clinical parameters
index Pl, index PMA, and index OHI-S. At the same time,
the sRANKL concentration was 0.28 [0.09 0.37], which
is on average lower than in patients of groups 1 and 2.

The identified changes indicate the active destruc-
tion of bone tissue against the background of the peri-
odontium inflammatory reaction and systemic changes
in bone metabolism. According to our study results,
MMP-8 in oral fluid increased in direct proportion to peri-
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odontitis severity. At the first degree of
periodontitis severity, MMP-8 increased
threefold compared with the control

Table 1 - Clinical periodontal tissue assessment, indicators
of molecular and biochemical markers of oral fluid depending
on the periodontitis severity before treatment

group (0.47 [0.1; 0.77]). At Il and Il de-

f i indi i Indicator Group 1 Group 2 Group 3 Group 4
grees of severity, indicators increased (control)
4 and 7 times, respectively. Increased [\ \p_g ng/mi| 0,92 [0,77; 1,11 | 1,87 [1,18; 2,5] 6,98 [4,77; 8,33]| 0,47 [0,1; 0,77]
MMP-8 levels in oral fluid indicate con-
nective tissue destruction. which shows [SRANKL, pmol/I| 0,6 [0,45; 0,77] |0,78 [0,58; 0,95]| 0,33 [0,29 0,45] | 0,28 [0,09 0,37]
the inflammatory processes activity index PI 3,1[0,9; 3,4] 3,4[1,3; 3,6] 4,711,7;5,2] | 0,3[0,4;0,65]
of the oral mucosa and therefore re- | jnqexpma |53,7[51,1;55,8] [66,5 [62,4; 68,9](81,8 [79,3; 83,8]| 8,39 [6; 10,5]
quires periodontal treatment (table 1). —
Analysis of the literature shows that an | M9eXOHI-S | 11[0,9,14] | 153(1,3;16] | 190172 |0,52[04;065]

increase in MMP-8 in periodontitis is a
component of a nonspecific response to bacterial infec-
tion. MMP-8 is a product of synthesis by fibroblasts and
periodontal macrophages in periodontal inflammation
of any nature, which indicates the autoproteolytic na-
ture of the degradation of the connective periodontium
tissue matrix underlying periodontitis. The role of bacte-
rial proteinases as collagen destroyers and other matrix
components is considered signaling.

The sRANKL study recorded its gradual rise in pa-
tients with 1-2 periodontitis degrees, with a sharp de-
crease in the concentration of patients with three peri-
odontitis degrees. Today, the complex between soluble
SRANKL ligand, specific RANK receptors, and osteopro-
tegerin is a key part of bone metabolism, as it regulates
osteoclast differentiation and activity and the osteolysis
process. SRANKL ligands are produced by osteoblasts
and then bind to RANK receptors on osteoclasts, accom-
panied by osteoclasts activation.

It is consistent with our previous study results in pa-
tients 1 and 2 groups there was a parallel increase in
both MMP8 and sRANKL, which indicated a combined
process of osteodestruction/osteosynthesis in these pa-
tients’ categories. On the contrary, in patients of group
3, there was an increase in MMP8, with a parallel de-
crease in SRANKL, which, in our opinion, indicated the
decompensation of the pathological condition, pro-
nounced processes of bone destruction, and blocking
osteosynthesis. Furthermore, studies by Chen X. and
Wang Z. have shown that a significant concentration in-
crease of matrix metalloproteinases, including MMPS8,
limits the binding of RANK and sRANKL, thereby inhib-
iting the mobilization, proliferation, and activation of
osteoclasts.

The study was also based on a retrospective analysis
of orthopantomography and computed tomography of
the jaw bones in 60 patients examined
with chronic generalized periodontitis of
varying severity and dentition defects.

In 19 patients with mild degree

blurred contours, osteoporosis was observed in 6 pa-
tients (26.2%).

A study of 27 patients with moderate CGP noted a
decrease in the interalveolar septa height from 1/3 to
1/2 of the root length. At the same time, the osteopo-
rosis phenomena were expressed: the increased bone
transparency, the trabecular drawing being smeared,
the strengthened large-loopiness of the affected area
without clear borders passes to normal bone tissue.
Osteoporosis of the interdental septa spread to the
alveolar process was observed in 13 patients (46.6%).
Reduction of the interalveolar septa height to 1/2 the
tooth root length was observed in 15 patients (53.4%).
Thinning of trabeculae was found in 11 patients (37.9%).
Focal osteoporosis was noted in 9 patients (29.3%).

Radiological data of 14 patients with severe peri-
odontitis were characterized by a decrease in alveolar
process bone tissue by more than 1/2 the root length. In
7 cases (50.0%), teeth with resorption of the hole walls
to the root top had resorption phenomena in the fur-
cation area. Diffuse osteoporosis in combination with
areas of protective osteosclerosis and spread to the jaw
body was observed in 19 patients (63.3%). Atrophy of
the alveolar process was detected in 14 cases (100%).

Studies have shown that in CGP patients with de-
fects in the dentition, the physiological density topogra-
phy of different jaw bone parts is disturbed.

An inverse relationship has been established be-
tween the degree of jaw bone density and the general-
ized periodontitis severity. With the increasing severity
of CGP in patients with dentition defects, there is an un-
even decrease in the jaw bone density (P<0,05).

Our direction of changes in biochemical markers and
severity indices of periodontal tissue injury were con-
firmed in their study of patients after treatment (thera-
peutic treatment, surgical training, and orthopedic re-

Table 2 - Clinical periodontal tissue assessment, indicators
of molecular and biochemical markers of oral fluid depending
on the periodontitis severity after treatment

chronic generalized periodontitis, the

. Group 4
radiological picture was characterized | Indicator Group 1 Group 2 Group 3 (cont,’.)on
by the cortical plate absence in the area MMP-8, 0,5(0,44;5,8] |0,84[0,77,1,1] | 2,1[16;3,4] | ,; 0,1;0,77]
of the interdental septa tops. Osteopo- ng/ml (-45,6%)* (-55%)* (-70%)* ’ o
rosis of interalveolar septa of varying se- 0,94[0,68; 1,2] | 1,2[0,89;1,5] | 0,6 (0,45 0,73]

) ) ) sRANKL, ng/ml 0,28 [0,09 0,37]
verity was noted in almost all patients. (+36,1%)* (+35%)* (+45%)*
In 13 patients (69.1%), a decrease in index PI 2'6?%35;{)/2)'79] 2'9([21'53;/2397] 3'68( [231'4770;3)'89] 0,3 [0,4: 0,65]
the height of the interdental septa was 784 [’26°26. 38,05 £25°71. 39 38 E36047'
foun;l by f1/ﬁ of thed rootI Iengt_h. Ehx- index PMA 29,42] (-48.1%) | 30,39 (- 57.8%) | 42,29] (-51,9%) | &3° [6; 10,5]
pansion of the periodontal gap In the = = " " 1153 (1,49,1,57] 1,63 [1,59; 1,67][1,69 [1,06; 2,321, ., 10.4: 0,65]
cervical region was noted in 14 people (+29,1) (+6,1%) (-11.1%) 122 10,4, 0,

(76.2%). In the foci form of low bone Notes: * —the percentage of the changes compared to the patients’ indicators in the relevant
density of various shapes and sizes with group before treatment.
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habilitation). Thus, as shown in table 2, for patients of
all clinical groups in the background of therapy, there
was a decrease in the MMP8 concentration in the back-
ground of increasing sRANKL level. Such changes, in our
opinion, indicated a reduction in the osteodestruction
processes intensity against the background of increased
osteosynthesis, which to some extent testified to the
effectiveness of generalized periodontitis treatment in
patients 1-3 groups.

Firstly, our results are the basis for the pathoge-
netic pathways development of trigger treatment of
generalized periodontitis, which aims to regulate the
osteodestruction/osteosynthesis processes, namely the
modulation of expression/synthesis of MMP8 sRANKL.
Secondly, given installed by our changes in these mark-
ers’ concentrations and their correlation with periodon-
tal indices, MMP8 and sRANKL can be disguised as spe-
cific and informative markers of differential generalized
periodontitis diagnosis, monitoring its effectiveness and
treatment and prognosis.

Conclusions. Thus, studies have shown that MMPS8
and sRANKL are the main markers of the destruction/
osteoclastogenesis of bone tissue in chronic periodonti-
tis. The intensity and nature of these processes depend
on the pathological process severity. Based on the data
obtained, the analysis of literature sources suggests
that a significant increase in the MMP8 concentration
against the background of an sRANKL decrease leads to
a separation of molecular bone remodeling regulation
processes. In combination with a complex of clinical and
radiological research methods and other biochemical
indicators involved in bone formation and resorption,
MMP8 and sRANKL should be used to monitor changes
in bone tissue in the treatment of patients with chronic
periodontitis.

Prospects for further research. The disclosure of
the regulatory MMP8 and sRANKL role in bone tissue
osteoclastogenesis justifies the creation of highly effec-
tive chronic periodontitis pharmacological correction by
agonist antagonists of these protein molecules.
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NIKYBAZIbHO-AIATHOCTUYHE 3HAYEHHA MONEKYNAPHO-BIOXIMIYHUX MAPKEPIB Y XBOPUX HA TEHEPA-
NI3OBAHUI NAPOOOHTMUT I-Ill CTYMNEHIO TAXKOCTI TA AEDPEKTAMM 3YBHUX PALIB

PomaHiok B. M.

Pe3tome. CyyacHa AiarHOCTMKA NepuiMNIaHTaTHUX Ta NAapOAOHTaIbHMX 3aXBOPOBaHb Ba3yeTbCA Ha KAIHIYHMX
Ta PaAioNoriYHUX AOCNIAKEHHAX, AKI NPOTATOM AECATUNITL 3a3BMYall BUKOPUCTOBYHOTLCA BCiMa paxiBLAMM 3 OXOPO-
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HW NOPOXHWUHM POTA, i IX 1ErKo i NPaKTUYHO iHTepnpeTyBaTU. OAHAK KNIHILUCTY MOXKYTb BUABNATU Ta BUMIpIOBATU
nepuiMnaaHTaTHI/NapoaoHTaIbHi 3aXBOPIOBAHHA /IMLLIE MICAA TOro, AK KAIHIYHI NpoABK Biabyamncsa 3a 4ONOMOro
TpaaumUinHUX meTogis. Kntouosi 6iomapKkepu AeCTpyKLii nepuiMmnaaHTaTHOI Ta NAaPOAOHTANbHOT TKAHWH, Micna iX BU-
ABNIEHHA, MOXYTb NONEpeaAnTM KAIHILMCTA NPO NOYATOK po3nagy KonareHy 3a40Bro 40 NOABU KNiHIYHMX NPOABIB.

PesynbTaT nonepegHix AOCAiAXKeHb NiATBEPAMKYIOTb KOHLEMLI0 MaTPUKCHOI meTasnonpoTeiHasun-8 (MMP-8),
TaKOX BigOMOI Ik HeMTpPodiNbHa KolareHasa abo KonareHasa-2, K NOTeHL,iMHOro KAto4YoBoro biomapkepa, Bianosi-
[aNbHOTO 33 PyMHYBaHHA CNOAYYHOT TKAHWHM ab0 aKTUBHY AereHepaLiito MapoAOHTY Ta MePUIMNAAHTATHUX TKAHMH.
MMP-8 € OCHOBHOO KONareHoiTMYHOI NPOTEIHA30H0 | PO3MALAETLCA AK BiANOBIAaNbHA 32 HEOHOPOTHE PYIHYBAH-
HA NAPOAOHTANbHUX i NePUIMNAAHTAaTHUX TKAHUH.

MeTa focnigKeHHA — OLiHUTU AMHaMIKy MapKepis MeTaboniamy KiCTKOBOT TKaHWMHM B POTOBIN PiAWHI NaLLiEHTIB 3
XPOHIYHWM reHepasisoBaHUM NapOAOHTUTOM Pi3HOTO CTYMEHHO TAMKKOCTI.

JocnigrkeHHs nposoguaunck Ha 6asi HHML, «YHiBepcuteTcbKa KniHika» 34AMY. O6cTerkeHo 80 nauieHTIB Bikom
BiA 18 #o 65 pokis. Cepeg HMx 20 340pOBMX NALLIEHTIB CKAAN KOHTPOJIbHY rpyny Ta 60 OCHOBHY i3 3aXBOPIOBAHHAMM
TKaHMH NapofoHTy Ta AedpeKTamu 3yOHMX pagis.

Y XBOpUMX Ha XPOHi4HMIA NapogoHTUT I-Ill cTaaii 6yno 3adikcoBaHO CTaTUCTUUHO 3HaUYLLE, NOPIBHAHO 3 KOHTPO/1b-
HOIO rpynoto, 36iNblEHHA KOHLEHTPaLT MapKepiB AeCTPYKLIT KiCTKOBOI TKAHWUHU — MMP8 Ta niraHg, pO34MHHOTO akK-
TMBaTOpa daKTopa HyKkneauii Kanna B (SRANKL). Barkn1Bo BiA3HAYMUTH, WO AMHAMIKA IXHBOTO 3MiCTy KopetoBana 3i
CTyneHeMm TAXKOCTI nepebiry 3axsoptoBaHHA. Tak, y nauienTis 1 rpynu KoHueHTpauia MMP8 ta sRANKL ysantoBanaca
B cepeaHbomy Ha 49% Ta 53%; 2 rpynu — Ha 78% Ta 64% BignoBiAHO A0 NOKA3HMKIB KOHTPOJIbHOI rpynn. Y NawieHTiB
3 rpynu 6yno 3adikcoBaHO pi3HOCNPAMOBAHY AMHAMIKY BMICTY AOCNIAKYBaHUX MapKepiB. Tak, KoHUeHTpauis MMP8
ctaHosuna 0,47 [0,1; 0,77] i KopentoBana 3i CTaflieto 3aXBOPHOBAHHSA Ta 3MiH KNiHIYHMX napameTpis index Pl, index
PMA, index OHI-S. BogHouac KoHueHTpauia SRANKL 6yna 0,28 [0,09 0,37], w0 B cepegHbOMY HUMKYE, HiXK Y NaLLiEHTIB
1Ta2rpynu.

Y nauieHTiB BCiX KNIHIYHMX TPYN Ha TAi NiKyBaHHA, Big6yBanocb 3HMXKEHHA KOHUeHTpauii MMP8 Ha Thi nigsu-
weHHs smicty SRANKL. MoaibHi 3miHKM, Ha Haly AYMKY, CBiAYMAM NPO 3MEHLLEHHS IHTEHCUMBHOCTI NpoLeciB ocTeose-
CTPYKLii Ha TAi NiACUNEeHHA OCTEOCMHTE3Y, LLLO AESKOK MipOto CBig4MA0 Npo edEeKTUBHICTb Tepanii reHepanisoBaHoOro
NapoAoHTUTY y xBopux 1-3 rpynu.

Y CYyKYyNHOCTi 3 KOMMIEKCOM K/iHIYHUX T PEHTIEHO/IONYHMX METOAIB A0CNiAXKEHb Ta iHWMMM BioxiMmiyHMMMK no-
KasHUKamu, Wwo HepyTb yyacTb y npouecax popmysBaHHA Ta pe3opbuii KicTkM, nokasHMkM MMP8 ta sSRANKL Heob-
XiZlJHO BUKOPUCTOBYBATM Y MOHITOPUHIY 3MiH CTAHY KiCTKOBOI TKAHMHW MPW NliKyBaHHI NaLIEHTIB HA XPOHIYHUI na-
POOOHTUT. PO3KpUTTA perynatopHoi poni MMP8 Ta sRANKL B ocTeoKknactoreHesi KicTKOBOI TKaHMHU OBIpyHTOBYE
CTBOPEHHSA BUCOKOEDEKTUBHMX LUNAXIB PapMaKONOriYHOI KOPEKLii XPOHIYHOIO MAapOAOHTUTY aro-aHTOroHICTaMM 3a-
3HaYeHUx 6iNKOBUX MONEKY.

KntouoBi cnoBa: XpOHiYHMI NAPOAOHTUT, AECTPYKLA KiCTKOBOI TKAHMHW, MaTPMKCHa MeTanonpoTeiHasa, SRANKL

THERAPEUTIC AND DIAGNOSTIC VALUE OF MOLECULAR BIOCHEMICAL MARKERS IN PATIENTS WITH
GENERALIZED PERIODONTITIS I-11l SEVERITY AND DENTITION DEFECTS

Romaniuk V. M.

Abstract. Modern diagnosis of periimplant and periodontal diseases is based on clinical and radiological studies,
which for decades are commonly used by all specialists in oral protection, and they are easy and practical to interpret.
However, clinicians can detect and measure periimplant / periodontal disease only after clinical manifestations
have occurred using traditional methods. Key biomarkers of peri-implant and periodontal tissue destruction, once
detected, can alert the clinician to the onset of collagen breakdown long before clinical manifestations.

Preliminary studies support the concept of matrix metalloproteinase-8 (MMP-8), also known as neutrophil
collagenase or collagenase-2, as a potential key biomarker responsible for connective tissue destruction or active
degeneration of periodontal and peri-implant tissues. MMP-8 is a major collagenolytic proteinase and is thought to
be responsible for the irreversible destruction of periodontal and periimplant tissues.

The aim of the study was to evaluate the dynamics of markers of bone metabolism in the oral fluid of patients
with chronic generalized periodontitis of varying severity.

The research was conducted on the basis of NNMC «University Clinicy ZSMU. 80 patients aged 18 to 65 years
were examined. Among them, 20 healthy patients were the control group and 60 the main with periodontal disease
and dentition defects.

In patients with stage I-lll chronic periodontitis, a statistically significant increase in the concentration of bone
tissue markers MMP8 and soluble kappa nucleation factor activator (sSRANKL) ligand was observed compared to the
control group. It is important to note that the dynamics of their content correlated with the severity of the disease.
Thus, in patients of group 1, the concentration of MMP8 and sRANKL decreased by an average of 49% and 53%; 2
groups — by 78% and 64% according to the control group. In patients of group 3, divergent dynamics of the content
of the studied markers was recorded. Thus, the concentration of MMP8 was 0.47 [0.1; 0.77] and correlated with
the stage of the disease and changes in clinical parameters index PI, index PMA, index OHI-S. At the same time, the
concentration of SRANKL was 0.28 [0.09 0.37], which is on average lower than in patients of groups 1 and 2.

In patients of all clinical groups on the background of treatment, there was a decrease in the concentration of
MMPS8 on the background of increasing the content of sSRANKL. Such changes, in our opinion, indicated a decrease
in the intensity of osteodestruction processes against the background of increased osteosynthesis, which to some
extent testified to the effectiveness of treatment of generalized periodontitis in patients 1-3 groups.
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In combination with a set of clinical and radiological research methods and other biochemical indicators involved
in bone formation and resorption, MMP8 and sRANKL should be used to monitor changes in bone tissue in the
treatment of patients with chronic periodontitis. The disclosure of the regulatory role of MMP8 and sRANKL in
osteoclastogenesis of bone tissue justifies the creation of highly effective ways of pharmacological correction of
chronic periodontitis by agonist antagonists of these protein molecules.

Key words: chronic periodontitis, bone destruction, matrix metalloproteinase, SRANKL.
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NIKYBANIbHO-AIATHOCTUYHE 3HAYEHHA MOJTIEKYTAPHO-BIOXIMIYHUX MAPKEPIB
Y XBOPUX HA FEHEPANII3OBAHUM MNAPOAOHTHUT I-1Il CTYNEHIO TAXKOCTI
TA AE®EKTAMMU 3YBHUX PAAIB

3anopi3bKui aepKaBHUiIi meguuHNii yHiBepcuteT (M. 3anopixika, YKpaiHa)
romanjuk.v@ukr.net

MapodoHmaneHa ma NepuimnaIaHMamH{a croay4YHa MKAHUHA CKAAOAEMbCA MepesaxcHo 3 KonazeHy | muny.
Pe3zynomamu nonepedHix 00cCnioneHb niomeepoxrcylome KOHUENyito MAmpuKCcHoOi memasnonpomeiHasu-8
(MMP-8), makox« sidomoi Ak HelimpoghinbHa KosnazeHasa abo Kosa2eHa3a-2, AK nomeHyiliHo2o Ks4yo08020
biomapKepa, 8i0nosidanbHO20 3a pylHYBAHHA CMOAYYHOI MKAHUHU ab0 aKmueHy Oe2eHepauito napodoHmMy ma
nepuimnAaHMamHux mkaHuH Memoto 8ocnidxceHHs byao ouiHumu OUHAMIKY MapKepie memaboniamy KicmKkogoi
MKAQHUHU 8 pomoeili piOuHi nauyieHmie 3 XPOHIYHUM 2eHepasniz08aHUM MAPOOOHMUMOM Pi3HO20 CMYMNeHo
mamkocmi. flocnioneHHa nposodunuce Ha 6azi HHML "YHigepcumemcobka KniHika" 34MY. O6cmexceHo 80
nayieHmie sikom 8i0 18 00 65 pokis. Ceped Hux 20 300p0o8UX NAYiEHMI8 CKAAAU KOHMPOsbHY 2pyny ma 60 — 0OCHOBHY
i3 30X80PHOBAHHAMU MKAHUH NAPoOOHMy ma deghekmamu 3y6HuUX pAdis. Y xeopux Ha xpoHiyHuli napodoHmum I-I11
cmaoii 6ys10 3a¢hiKco8aHO CMamMuUCMUYHO 3Ha4y e, MOPiBHAHO 3 KOHMPOsbHO 2pynoto, 36inbUEHHA KOHUeHmpauii
MapKepie decmpyKuii kicmkosoi mkaHuHuU — MMP8 ma nieaHO po34uHHO20 AKMUBAMOPA hakmopa HyKaeauii kanna
B (sRANKL). Baxtnuso gio3Hayumu, wo OUHaMIKa iXHb020 3micmy Kopesoeana 3i cmyneHem maxckocmi nepebizy
3axeoprosaHHA. Tak, y nayieHmis 1 epynu koHyeHmpayia MMP8 ma sRANKL ysantosanaca e cepedHbomy Ha 49%
ma 53%; 2 epynu — Ha 78% ma 64% 6i0nosidHO 00 MOKA3HUKI6 KOHMPOsbLHOI epynu. Y nayieHmis 3 epynu 6yno
30¢hiKCOBAHO PiZHOCMPAMOBAHY OUHAMIKY 8Micmy 00CniOHy8aHUX mapkepia. Tak, KoHueHmpauia MMP8 cmaHosuna
0,47 [0,1; 0,77] i Kopentosana 3i cmadieto 3aX80PHBAHHA MA 3MiH KAiHiYHUX napamempig index Pl, index PMA,
index OHI-S. BodHo4ac koHueHmpauia SRANKL 6yna 0,28 [0,09 0,37], wo 8 cepedHboMy HUMCYe, HiX y nauyieHmie
1 ma 2 epynu. Y nayieHmie 8cix KAiHiYHUX 2pyn Ha mai AiKy8aHHS, 8i0by8aa0ch 3HUMEHHA KoHyeHmpayii MMP8
Ha mai nioguweHHA emicmy SRANKL. TaKum YUHOM, y CYKYNHOCMIi 3 KOMM/AEKCOM KAIHIYHUX Mma peHm2eHO0n02iYHUX
mMemooie 00cnidneHb ma iHWUMU BGioOXiMIYHUMU MOKA3HUKAMU, Wo bepymb y4yacme y npouyecax (popmMyeaHHSA
ma pe3opbuii kicmku, nokazHuku MMP8 ma sRANKL HeobxiOHO euKkopucmosyeamu y MOHIMopPUHay 3MiH CMaHy
KiICMKOB80I MKAQHUHU Npu AiKy8AHHI NAyieHmMie Ha XpOoHiYHUl napodoHmMum.

KnrouoBi cnoBa: xpoHiyHuli napodoHmum, decmpyKuia KicmKko8oi MKaHUHU, MAMPUKCHO MemasonpomeiHasa,
SRANKL.

38’A30K nyb6aiKauii 3 N1aHOBMMM HayKoBO-A0CNIA-
HUMM pobotamu. [locniarKeHHs NPoBeAEHO B paMKax
HayKoBO-AOCNiAHOI poboTM Kadeapwn TepaneBTUYHOI,
opToneAnyHOi Ta AMTAYOiI cTomaTosorii 3anopi3bKoro
LEePXKaBHOITO MeMYHOro yHiBepcuTeTy Ha Temy: «Komn-
NIeKCHa npodinakTMKa Ta NiKyBaHHA OCHOBHMX CTOMATO-

JNIOTiYHMX 3aXBOPIOBaHb Yy KUTENIB MPOMMUCIOBOrO perio-
HY», HOMep gepKaBHoi peecTpauii 0117U006958.
Bctyn. MapogoHTUT i TiHFIBIT € HalimowunpeHiwmmm
bopmamn 3axBOPIOBAHb MAPOAOHTY; Ui pO3a1aau BUKAN-
KaHi NMopylweHHAM HOPMaJbHUX FTOMEOCTAaTUYHUX MPO-
LeciB YNCNeHHUMU BUAAMK BaKTepil, WO 3HAX0AATbCA
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B NiAACEHHUX 3yOHMX BigKnaaeHHsx [1], i mogudikoBaHi
HABKOJIMWHIMKM Ta reHeTUYHUMKU dakTopamm [1, 2]. [in-
riBiT — Ue nosepxHeBe 3anafieHHA ACEH, i, Xo4a TiHriBIT
Oy)Ke MOLMPEHUH, e 3aXBOPtOBAHHA edEeKTUBHO 3BO-
POTHE 32 ONOMOIOH PEXKMMIB TiFiEHN NOPOXKHUHM POTa.
MapogoHTUT — Le 3HAYHe AEeCTPYKTMBHE 3anajnbHe 3a-
XBOPIOBAHHA aHAaTOMIYHMX CTPYKTYP, AKi OTOYYIOTb i Mig-
TPUMYIOTb 3ybK, @ came siceH, NAapPOAOHTA/IbHOI 3B’ A3KM
Ta anbBeonApHoOI KicTku [2]. Lie npusBoauTb 40 MOLIKO-
OXKEHHA TKaHWH, BKKOYAlOYM BTPATy NPUKPINAeHb cro-
JIYYHOI TKAHUHM Ta PYMHYBAHHS a/IbBEONSPHOI KiCTKM.
OTKe, NapoOJOHTUT YaCToO NPU3BOANUTL [0 PO3XUTYBAHHA
3y6iB, 60110 Ta NOPYLUEHHA KYBaHHA | € YacTO NpPUYK-
Hoto BTpaTh 3y6iB [2]. Kpim Toro, napogoHTUT noTpebye
TPMBANOro Ta BapTiCHOrO NiKyBaHHA, Tomy npodinak-
TUKA, PaHHE BUABJEHHA Ta JIiIKYBAaHHA CTYMEeHA 3axBO-
PIOBAHHA € KPUTMYHUMKM npobnemamu [3]. Kpim Toro,
NaLieEHTM 3 NAPOAOHTUTOM MAOTb 3HAYHO ripwi ¢i3ny-
Hi, NCMXO/IOFIYHI Ta couiasbHi MOKA3HUKN AKOCTI KUTTH,
noBs’s3aHi 3i 340P0OB’AM MOPOXKHUHM POTA, MOPIBHAHO i3
nilieHTaMmu 3i 330poBUM NapogoHTOM [4].

TakoXK 3a ocTaHHi 20 poKiB MOMNyAspHiCTb 3yBHMX
iMNAaHTaTIB AK MeToAy NiKYyBAaHHA A1A 3aMiHM BiACYTHIX
3y6iB 3HaYHO 3pocna [5]. Taknit po3BUTOK NOAiN CTBOPHOE
BUK/IMK /19 CTOMATO/IOTiB, TOMY LLLO YCKNAAZAHEHHA Ta He-
BAayi imnnaHTauii 6yan yactumm, xodya B 6araTbox Bu-
nafikax NikyBaHHA iMniaHTauieto 3yb6is 6yno ycniwHum
3 BUCOKMM PiBHEM BUKMBaHHA [6]. MepimnnaHTWT, naTo-
NOTIYHMI 3aNaNbHUIA CTaH HaBKOO 3yOHUX iIMNIaHTaTIB,
€ OCHOBHMM GaKTOPOM PU3MKY Mi3HIX YCKNAAHEHb NpuU
dYHLIOHYBaHHI 3y6HMX imnnaHTaTiB [7, 8]. MonepeaHi
DOCNIAXKEHHA NigPaxyBaan, WO NOWMUPEHICTb Nepuimn-
NaHTUTY MOXKe gocAaratm 23% Big, KiNbKOCTi BCTaHOB/e-
HUX 3yOHUX IMNAAHTaTIB, ToAi AK NepuiMnIaHTaTHWUIM
MYKO3UT, AKWI BBaXKa€ETbCA MOMepesHWKOM nepuimn-
NAHTUTY, MOKe BpaxKaTu noHag 40% imnnaHTaTis [9, 10].

Cy4yacHa fiarHOCTMKa nepuiMnaaHTaTHUX Ta Napo-
OOHTANIbHUX 3axBOploBaHb 6a3yeTbCA Ha KAIHIYHUX Ta
paaionoriyHnX OOCNIAKEHHSAX, AKI NPOTATOM AeCATUNITb
3a3BMYali BUKOPMCTOBYHOTbCA BCiMa daxiBLUAMMK 3 OXOPO-
HU MOPOXKHUHM POTA, i iX IETKO | NPAKTUYHO iHTepnpeTy-
BaTW. O4HaK KAIHILMCTU MOXYTb BUABAATU Ta BUMIpPHO-
BaTM NepMiMNAaHTaTHI/NapoaoHTaNbHI 3aXBOPHOBAHHA
Jivue nicAA Toro, SiK KNiHiYHi npossu Bigdynucsa 3a gono-
MOroto TpaauuiiHMx meTogis. LLlob nogonat e obme-
eHHA, biomapkepu bynu peTenbHo BuBYeHi [11, 12, 13,
14]. KntouoBi biomapkepu AecTpyKLii nepuimnaaHTaTHOI
Ta NAPOAOHTA/IbHOI TKAHWH, MiCNA iX BUABNEHHSA, MOXYTb
nonepeamuTh KAiHILMCTa NPO NOYaTOK po3nady Konare-
HY 3340Bro A0 MOABW KNiHIYHMX MPOABIB. Y NOEAHAHHI
3 TPAAMUIMHUMM METOZaMM BOHW MOXKYTb NiABULLUTU
TOYHICTb PAHHbOTO BUAB/IEHHA 3aXBOPIOBAHb MAPOAOHTY
Ta NepMiMNAAHTATHUX TKAHWH, NPOrHO3yBaHHA nporpe-
CyBaHHSA 3aXBOPHOBAHHA Ta MOHITOPUHT edeKTIB NlikyBaH-
HA [14].

MapogoHTanbHa Ta nepuimnaaHTaTHa CNoAy4YHa
TKQHWHA CKNAJAETbCA MepeBaXKHO 3 KonareHy | Tuny.
Pe3ynbtaTv nonepegHix [OCAIAXeHb NIATBEPAXKYOTb
KOHLEMNLi0 MaTPUKCHOI meTanonpoteiHasu-8 (MMP-8),
TAKOX BiZLOMOI AK HelTpodinbHa KonareHasa abo Ko-
NlareHasa-2, fK NOoTeHUiHOoro Kato4oBoro biomapkepa,
BiANOBiAaNIbHOTO 33 pPYMHYBaHHA CMOAYYHOI TKAHUHMU
abo aKTUBHY AereHepalilo NapoAoHTY Ta NepuiMmnaaH-
TaTHUX TKaHuH [11, 12, 13, 14, 15, 16]. MMP-8 € ocHo-
BHOO KOJIAareHoNITUYHOIO NPOTEIHA30t0 | PO3rALAETbCA

AK BiAMNOBiAaNbHA 3a HeobOpPOTHe pyliHYBaHHA Napo-
OOHTANIbHUX | NepuiMNAaHTaTHUX TKaHuH [14, 16, 17].
MMP-8 Bignosifgae 3a po3nas i NPOLECUHT KONAreHiB i
6ioNOriYHO aKTMBHUX MepAiaTopiB 3amajseHHA He Tifb-
KM MpPU Pi3HMX 3aManbHUX i 3N10AKICHUX OEeCTPYKTUBHUX
3aXBOPIOBAHHAX TKAaHMH, afie TAKOXK i 33 3arOEHHA paH,
iMyHHY BiANOBIAb | pemoaentoBaHHsA TKaHuH [16, 17, 18].
BoHa MorKe pyWHyBaTU Maiyke BCi GiNKOBi CTPYKTYpHi
KOMMOHEHTU CNONYYHUX TKAHUH | BasanbHUX MembpaH,
a TaKoX 06pobnATU OKpemi BIDaKTUBHI HEMATPUUHI Me-
4iaTopW 3ananbHOrO iMYHITETY.

Baxnumsoto 6ionoriyHoto ¢yHKuieto MMP-8 B napo-
[OOHTI € NONerweHHA MirpaLii nekounTis, 0co611BO Helt-
TPOdiNbHMUX FPaHyNOLMTIB, 3 KPOBOOBIry B NapOofOHTa Ib-
Hy GOPO3HY LUIAXOM PO3LUENNEHHA KOMAreHy Ta iHLWMX
KOMMOHEHTIB NO3aKAITMHHOrO MaTpuKcy [19]. Kpim Toro,
nicns NoYaTKy 3anafieHHs iHWi TUNK KNiTUH (HanpuKnag,
dibpobiacTn) TakoK MOXKYTb ekcnpecysat MMP-8 [20].
BBarKkaeTbCA, WO NigBULLEHA eKCnpecia, BMBIZIbHEHHA Ta
AKTMBALiA HeEKOHTpOIboBaHOro MMP-8 pasom 3 iHWKnMM
MMP Ta npoTeiHazamu iHAYKYE 3ananeHHsn, Nos’A3aHe 3
PYMNHYBaHHAM TKaHWUH NPW NAPOAOHTUTI, @ TAKOXK iHLUMX
3anafnbHUX 3axBoptoBaHHAX [21]. AkTtmBauii MMP-8
cnpuAloTb iHWi MMP i npoTeasu xas3aiHa, a TakoX nia-
BULLEHWI OKUCNHOBA/IbHUI CTPEC, CMPUYUHEHUI B OCHO-
BHOMY Mi€NOMNEPOKCMAA3010, WO BUBIIbHAETHCA HENTPO-
dinamu (MPO). MpoTeasn 6akTepiaAbHOrO MOXOAKEHHS,
Taki Ak Porphyromonas gingivalis (riHrinain) i Treponema
denticola, TakoX MoXKyTb aktuByBaTM MMI [22]. B
AaHuii yac MMP-8 BBaXKaeTbCA OAHMM 3 Halbinblw nep-
CMEKTUBHUX BioMapKepiB, sIKi BUKOPUCTOBYHOTbCA A/A
NPOrHO3yBaHHA, AiarHOCTMKM, MPOrHO3Y JiKyBaHHA Ta
Knacuoikauii 3axBoproBaHb NapogoHTy [23]. Y KinbKox
[OCNIAXKEHHAX NOBIZOMANOCA NPO 3HAYHE NiABULLEHHA
piBHA MIMP-8 y nauieHTiB i3 XpOHIYHUM NAPOSOHTUTOM
Ta NAapOAOHTUTOM, NOB’A3aHMM i3 LyKpoBUM AiabeTom
[24]. Hanpwuknag, nosigomnsnoca npo NigBULLEHHA
pisHA MMP-8 y GCF uepe3 HaABHICTb MapOAOHTa/bHUX
naToreHis, Takux Ak T. denticola Ta T. forsythia, wo npea-
cTaBnsAe coboto Kacka peakKLin rocnogaps, iHAyKOBaHUX
LMMKW opraHismamu [25]. MokasaHo, wo edeKkTnBHe fi-
KYBaHHA MApOAOHTY Ta aA 'toBaHTHI NpenapaTty, Lo iHri-
6ytoTb MMP, MatoTb iHribytoumMiA epeKT y nporpecyBaHHi
3aXBOPIOBAHHA NAPOAOHTY 32 PaxXyHOK 3HUMKEHHA PiBHA
MMP-8 y TLLP Ta ciuHi [25]. KinbKa gocTynHuX iHribiTopis
KonareHasu 6ynu cxsaneHi YnpasaiHHAM 3 KOHTPOJIO 33
npoayKkTamu i nikamm CLLUA (USDA) i € aHanoramu Tetpa-
LMKNIHY Ta AOKCULMKAIHY TiKnaTy [26]. TaKMM YMHOM, Cy-
6aHTMMIKPOBHI 0,031 AOKCMLMKAIHY (SDD) 6yan LWnpoko
BM3HaHI AK BaXK/1MBa AOMNOMIXKHa Tepanifa npu NikyBaHHi
NapoAOHTUTY, i KilbKa JOCNIAKEHDb BXe NPOAEMOHCTPY-
Ba/N MOT0 epEeKTUBHICTb.

MeTta AocnipgKeHHA — OLiHUTM AMHAMIKYy MapKepis
meTaboniaMy KiCTKOBOT TKaHMHM B POTOBIM PiANHI Nawi-
€HTIB 3 XPOHIYHMM reHepanizoBaHMM NAPOSOHTUTOM pi3-
HOTO CTYMEHH TAXKKOCTI.

O6’€eKT i MmeToau pocnigKeHHA. [ocniaKeHHA npo-
BoAMNMCb Ha 6asi HHMLU, «YHiBepcuTeTCbKa KAiHiKa»
34MY. Ob6cterkeHo 80 naujieHTiB Bikom Big 18 no 65
poki. Cepen HUX 20 340pOBUX MALEHTIB CKAAIN KOH-
TPOAbHY rpyny Ta 60 — OCHOBHY i3 3aXBOPIHOBAHHAMM
TKaHWH NapoAoHTY Ta AedpeKTamum 3y6HUX pagis. Cepes,
Hux 19 nauieHTiB 3 | ctyneHem TaxkocTi (1 rpyna), 27
nauienTiB 3 |l ctyneHem TaxkocTi (2 rpyna), 14 nauieHTiB
31l ctyneHem (3 rpyna) TAXKKOCTi NapoAoHTUTY Ta Aedek-
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Tamu 3y6HMX pagis. JocniarKeHHA NPoBOAUAOCA 3rifHO
3 npuHumnamu lenbciHcbKoi geKknapau,ii CBiToBoi meamny-
HOI acoujauii «ETUMYHI 3acagy meanyHUX O0CNiAMKeHb,
LLLO CTOCYHOTbCA NIOACBKMX CYO EKTIB» (3MiHEHA B YKOBTHI
2013 poKy). MucbmoBsa iHpopmoBaHa 3roga byna oTpu-
MaHa Bifl yCix XBOpMX, AIKi Bpann yuyacTb y AOCNIOMKEHHI.

lMocTaHOBKa AjarHo3y rpyHTyBasacA Ha AaHUX, OT-
PUMaHMX Bif, CKapr nawi€HTa, aHaMHe3y XUTTA, aHaM-
He3y CMpaB)XHbOrO 3aXBOPKOBAHHA, @ TaKOX [AaHMWX
06’€EKTUBHOrO 0OBCTEXKEHHA (OCHOBHMX Ta [O4ATKOBMX
MeToziB).

[nAa BM3HAYEHHA CTaAil 3aXBOPIOBAHHA Ta TAMKKOCTI
NaToNOrYHOro npouecy 3acToCOBYBAANCA TaKi KNIHIYHI
napameTpu: MMBUHA  MAPOLOHTANbHUX  KULLEHb,
TAXKKICTb ypaxkeHHA napogoHTy (index Pl), piseHb 3ana-
NeHHs saceH (index PMA), piBeHb ririeHM poToBOT NOPOK-
HUHM (index OHI-S).

Ona  GioximiuHmMx  pocnigkeHb  3abip  poTosoi
PiAVMHU MPOBOAMAM HATWeE B PAHKOBUM Yac wAA-
XOM CM/IIOBAHHA B CTEPWIbHY CKAAHY NpobipKy.
BionoriyHi 3pa3sku ueHTpudyrysanm Ta 36epiranm npwm
Temnepatypi 300C Ta y AocnigHuMX 3paskax BM3HaYa-
nn Kinbkictb sSRANKL (Biomedica) — (Hycult Biotech,
Higepnanan), MMP8 (Matrix Metalloproteinase-8).
KinbKicHWMI aHanis 34iicHioBann iMyHOpEepPMEHTHUM
MeTOAOM, 3aCHOBaHMM Ha BWKOPUCTAHHI «CeHABIU»-
BapiaHTy TBepaodasHOro iMmyHopepmMeHTHOro aHanisy
i3 3actocyBaHHAM iMyHODEPMEHTHOTO  KOMMEKCy
ImmunoChem-2100 (CLUA). AwHanis nposoausca vy
96-AMKOBMX MIKPOMIaHLIETAX, AHO JIYHOK AKUX Bya0 no-
KPUTO MOHOKJ/IOHaZIbHUMM aHTUTIIaMK A0 BiANOBIAHOrO
MOJIEKYNAPHOrO Mapkepa. 3pa3ku poToBOi PiANHU BHO-
CUAW Y BiANOBIAHI NYHKM MiKpPOM/IaHLLIETIB Ta iHKybyBanum
npoTarom HeobxigHoro vacy. fMicna eTanis NPoMMBaH-
HA peareHTU BUAANANWUCA 3 JIYHOK MIKpPOM/IaHLLIeTiB, a
TAKOXX BHOCMINCA AOAATKOBI peareHTy, Wo BUMMUBAIUCA.
AHanis NpoBoAMBCA 3 A0AABaHHAM KONOPUMETPUYHOTO
peareHTy, pe3y/ibTaTUBHUIN CUTHA/A BMMIpPIOBABCA CMeK-
TpodpoTOMeTpUYHO Npu 450 HM.

CTaTUCTUYHO pe3ynibTaTv 06po6aAaN 33 JONMOMOIOH
naket-nporpam Statistica 6,0 (naket StatStof Inc, USA,
Ne niueHsin AXXR712D833214FAN5). linoTtesy wopo
HOPMA/IbHOCTi PO3MOAINY AOCNAIAHULUBKMX MOKa3HMKIB
nepesipAnM 3 BUKOPUCTaHHAM KpuTepito LWanipo-Binka
(Shapiro-Wilk test). Ans NOpiBHAHHA CTaTUCTUYHUX Xa-
PaKTEPUCTMK Y Pi3HMX Fpynax BUKOPWUCTOBYBAAN MHO-
YKMHHE MOPIBHAHHA 32 OAHO(AKTOPHMM AMCNEePCINHUM
aHanisom Kpyckana-Yonnica (Kruskal-Wallis ANOVA),
3 NOMapHUM 3iCTaBAeHHAM 33 KpuTepiem YiTHi-MaHHa
(Whitney-Mann U test) [27].

Pe3ynbtatn poChigKeHHA Ta iX 06roBOopeHHs.
Y XBOpUX Ha XPOHiYHMI napogoHTuT I-lll cTagji 6yno
3aiKCOBAHO CTAaTUCTUYHO 3Hauylle, MOPIBHAHO 3 KOH-
TPO/IbHOO rPynoto, 36iNblUEHHA KOHLEHTpaLLT MapKepis
LeCTPYKL,ii KiCTKOBOiI TKAaHMHKU — MIMP8 Ta niraHg pos-
YUMHHOrO aKTMBaTopa ¢akTopa HyKneauii Kanna B
(SRANKL). BaxknuBo Big3Ha4MTW, WO AMHAMIKaA iXHbOro
3MICTy KopentoBana 3i CTyneHem TAXKOCTI nepebiry 3a-
XBOPIOBAHHA. TaK, y MaLieHTiB 1 rpynn KOHLEHTpaLiAa
MMP8 Tta sRANKL yBanioBanaca B cepegHbOMy Ha
49% Ta 53%; 2 rpynu — Ha 78% Ta 64% BignosigHO A0
MOKa3HUKIB KOHTPO/MbHOI rpynu. Y nauieHTiB 3 rpynu
6yn0 3adiKCcoBaHO Pi3HOCNPSAMOBAHY AMHAMIKY BMICTY
LOCNiAKyBaHMX MapKepiB. Tak, KoHueHTpauia MMP8
ctaHoBuna 0,47 [0,1; 0,77] i KopentoBana 3i cragjeto

3aXBOPIOBAHHA Ta 3MiH KAiHIYHMX napameTpis index
PI, index PMA, index OHI-S. BoaHo4yac KoHLUeHTpaLia
SRANKL 6yna 0,28 [0,09 0,37], o B cepeHbOMY HUXKYE,
HiX Yy NauienTis 1 1a 2 rpynu.

BuABNeHi 3MiHM CBiagYaTb NPO aKTUBHY AECTPYKLit0
KICTKOBOI TKaHMHM Ha GOHi 3ananbHOi peakuii napogoH-
Ty Ta CUCTEMHMMM 3MiHAMKN MeTaboi3My KiCTKOBOI TKa-
HUHK. 33 pe3ynbTaTamun Haworo gocnigxeHHa MMP-8 y
POTOBIN PiAVHI NiABULLYBABCA Y NPAMIA 3aNeXHOCTI Big,
CTYMEeHA TAXKKOCTI NapogoHTUTY. MNpu | cTyneHA TAXKKOCTI
NapoAoHTUTY NOKasHMKKM MMP-8 36inbLuyBannca BTpuyi
NopiBHAHO 3 KOHTPOJIbHOtO rpynoto (0,47 [0,1; 0,77]). MNo-
KasHuKM npw |l Ta lll cTyneHax TaxkocTi 36inbluyBanunca
y 4 Ta 7 pasis signosigHo. MigsnweHHA pisBHa MMP-8
Y PiAVHI poTa CBIiAYMTb NPO AECTPYKLIKO CNOAYYHOI TKa-
HWUHM, LLO BKA3yE Ha aKTWMBHICTb 3ama/ibHUX Npouecis
CN130BOi 0BO/IOHKM MOPOXKHMHWU pOoTa Ta BigNOBIAHO
notpebye nNapoAOHTONOrMYHOrO JfiKyBaHHA (Tabn. 1).
AHani3 nitepaTypHUX OaHMX MOKA3ye, WO NiABULLEHHA
piBHA MMP -8 npu nNapoAoOHTUTI € KOMMOHEHTOM
HecrneumndiyHoi BianoBiAi Ha GakTepianbHy iHdeEKLito.
MMP -8 € npoayKTom cuHTe3y ¢ibpobnactamm, Tak
i Makpodaramu napofoHTYy, MPW BUHWUKHEHHI 3ana-
NIeHHA NapofoHTY byAab-AKOI NPUPOAM, WO BKA3YE Ha
AYTONPOTEONITUYHY NPUPOAY AerpagaLlii cnoay4yHOTKa-
HWHHOTO MATPUKCY NAPOAOHTY, LLLO NEXKUTb B OCHOBI Na-
poAoHTUTY. Mpn LbOoMy pPoab BaKTepianbHMUX NPOTEIHA3
AK PYWHIBHWKM KONAareHy Ta iHWKNX KOMMOHEHTIB MaTPUK-
Cy pO3MALAETLCA AK CUTHAMbHA.

Mpu BuBYeHHi SRANKL 6yB 3adikcoBaHwmi 10ro nocty-
noBuUi Nignom y xsopux 1-2 cTyneHem NapofoHTUTY, 3
Pi3KMM 3HUMKEHHAM KOHLLEHTPALT y NaLieHTIB 3 cTyneHA
NapogoHTUTY. Ha cborogHi BCTAaHOBNEHO, WO KOMMIEKC
MiXK po3unmHHMM niraHgom sRANKL, cneumdiyHnmm pe-
uentopamn RANK Ta octeonpoTterepuHoOm BigHOCUTbCA
[0 K/YOBOI NaHKM MeTabosliamy KiCTKOBOI TKaHWHM,
OCKIiNbKN peryntoe andepeHLitoBaHHA Ta aKTUBHICTb
OCTEOK/1aCTiB Ta npouec octeonisy. SliraHam sRANKL npo-
OYKYOTbCA ocTeobaacTamu, NOTiM 3B’A3y0TbCA 3 peuen-
Topamn RANK Ha ocTeoknacrtax, WO CyrnpOBOANKYETbCA
AKTMBALLEID OCTEOKNACTIB.

Lle y3roa)kyetbca 3 pe3y/nbTaTamMu HaAWoro no-
nepeaHbOro AOCNIAXEHHA, Y nauieHTis 1, 2 rpynu
crnocTepiranoca napanenbHe nigsuweHHA ak MMPS,
Tak i SRANKL, wo cBig4mno npo noegHaHi npoue-
CU OCTeOAeCTPYKLii/ocTeocuHTE3y y AaHoi Karteropii
XBOpMUX. Y nauieHTis 3 rpynu, cnoctepiranoca Ha-
BMaku, nigsuweHHa MMP8, npu napanenbHomy
3HMKeHHi SRANKL, Lo, Ha Hawy AymKy, CBiAYMA0 Npo
LEeKOMMNEeHCaL,ilo NaToNOrNYHOro CTaHy, BMPaXKeHi npo-
LLeCcU AeCTPYKL,i KiCTKOBOI TKAHWHK Ta 6/10KYBaHHA OCTe-
ocuHTesy. [ilicHo, pocnigxeHHammn Chen X., Wang Z.
6yN0 MOKas3aHo, Lo 3HAYHe NiABULLEHHA KOHLEHTpaLl
MATPUKCHUX MeTanonpoTeiHas, y Ttomy 4ducni MMPS,
obmexkye 3B’asyBaHHA RANK Ta SRANKL, TMm camum
npurHivyytoum mobinisauito, nponidepadito Ta aKTUBaALLO
OCTEOK/aCTIB.

B ocHOBY pocnigyKeHHA TaKOX MOKNAZLEeHO pPeTpo-
CNEeKTUBHWUI aHani3 opTonaHTomorpadii i Komn’'toTepHoi
ToMorpadii WwenenHUx Kictok npu obctexkeHHi 60 naui-
€HTIB 3 XPOHIYHUM reHepani3oBaHMM NAPOSOHTUTOM Pi3-
HOTO CTyNeHA TAMXKKOCTI | gedeKkTamn 3ybHUX pAaiB.

Y 19 naLi€HTIB 3 XPOHIYHUM reHepanisoBaHMM Napo-
LOHTUTOM NIE€rKOro CTYMeHA PEeHTreHOJIoriYHa KapTuHa
XapaKTepu3yBanaca BiACYTHICTIO KOPTUKANbHOI NNACTUH-
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KM B 061aCTi BEPLWNH MixK3yBHUX nepe-
ropoAoK. MNpaKTUYHO Yy BCiX NALEHTIB
Big3HaYanM 0OCTEOMNOpPO3 MixKaibBeo-
NAPHUX NeperopofoK PisHOro CTyneHs
BMpaxeHocTi. ¥ 13 nauieHTiB (69,1%)
BUABWU/IM 3HUMKEHHSA BUCOTU MidK3YOHUX
neperopofok Ha 1/4 fLoBKUHM KOpeHs.
Po3wwmpeHHA nepiogoHTaNbHOI WiNNHK
B MPULWKNIMKOBIN obnacTi BiA3HauUMAN y
14 0ocib (76,2%). Octeonopos, y BUrIAAj
BOTHMLL, 3HUKEHOI LWLiNbHOCTI KiCTKOBOI

Tabnuya 1 — KniHiuHa ouiHKa CTaHY TKAHUHU NapPOAOHTY,
NOKa3HUKU MOJIEKYNAPHO-6ioXiMiYHMX MapKepiB poTOBOI piguHU
3a/1e)KHO Bif, CTyneHA TAXKKOCTi NapOAOHTUTY A0 NiKYBaHHA

MoKasHuK fpyna 1 lpyna 2 lpyna3 (K?:?;:Z:b)
MMP-8, ur/mn |0,92 [0,77; 1,1] | 1,87 [1,18; 2,5] |6,98 [4,77; 8,33]| 0,47 [0,1; 0,77]
sRANKL, nmonb/n|0,6 [0,45; 0,77] 0,78 [0,58; 0,95]|0,33 [0,29 0,45]|0,28 [0,09 0,37]
index PI 3,1[0,9;3,4] | 3,4[1,3;3,6] 4,7[1,7;5,2] | 0,3[0,4;0,65]
index PMA  |53,7 [51,1;55,8]|66,5 [62,4; 68,9]|81,8 [79,3; 83,8]| 8,39 [6; 10,5]
index OHI-S 1,1[0,9;1,4] | 1,53[1,3;1,6] 1,9(1,7;2] |0,52[0,4;0,65]

TKaHWHWU Pi3HOT GOpMK i BEANUYUHU 3i

3Ma3aHMMM KOHTYpamm crnoctepiranm y
6 navjieHTiB (26,2%).

Mpw obcTerkeHHi 27 naujeHTis 3 X[ cepeaHbOro cry-
NeHA TAXKKOCTI BiA3HAYMIN 3HUKEHHA BUCOTU MiXKabBe-
ONIAPHUX Neperopoaok Bia, 1/3 Ao 1/2 AOBKUHU KOPEHs.
Mpu ubomy 6ynn BMpaXKeHi ABULLA OCTEOMNOPO3Y: NiABK-
LLleHa NPO30pICTb KiCTKK, TpabeKyNApHUIA MastoOHOK 3Ma-
3aHWI, NOCUNEHa KPYMHOMNET/INCTICTb, YPAXKeHOI AinaH-
K1 6e3 pi3KMx MeX nepexoauTb B HOPMasbHY KiCTKOBY
TKaHMHY. OCTEONOPO3 MiXK3yOHMX NeperopoaoK 3 NoLu-
PEHHAM Ha a/bBEOIAPHUI BiAPOCTOK cnocTepirann y 13
XBOpUX (46,6%). 3HUIKEHHS BUCOTU MiXKaNbBEONAPHUX
neperopogok Ao 1/2 A0BXMHM KopeHsa 3yHa 3a3HayeHo
y 15 nauienTis (53,4%). BUTOHUYEHHA TpabeKyn BUSBUAN Y
11 naujeHTiB (37,9%). BorHuwesuii octeonopos BigsHa-
yeHuit y 9 xBopwx (29,3%).

PeHTreHonoriyHi gaHi 14 nauieHTiB 3 BaXKKMm napo-
OOHTUTOM XapaKTepu3yBaaucA Cnafom KiCTKOBOi TKa-
HWHW a/IbBEONIAPHOrO BigpocTKa 6ifblw HiX Ha 1/2 go-
BXMHM KopeHa. Y 7 Bunagkax (50,0%) 3a3Haunam 3yom
3 pe3opbujieto CTIHOK IYHKW 40 BEPXiBKM KOPEHSA, 3 ABU-
Wwamu pesopbuii B obnacTi dpypkKauii. AndysHuir octeo-
nopo3 B NOEAHAHHI 3 OCTPIBLAMM 3aXMCHOTO OCTEOCK -
pOo3a i NOWMPEHHAM Ha TiNO wWenenu cnoctepirann y 19
naujeHTiB (63,3%). ATpodito aNbBEONAPHOIO BiAPOCTKA
BMABWUAM B 14 Bunagkax (100%).

MpoBeaeHMMU AOCNiAKEHHAMM BCTAHOB/IEHO, WO Y
xBopux XM 3 gedektamm B 3yOHUX pAagax NoOpyLUYETbCA
Tonorpadia $isioNoriyHol WiNbHOCTI Pi3HMX AiNAHOK LWe-
NEMNHUX KiCTOK.

BcTaHOBNEHO 3BOPOTHWMIA 3B'A30K MiXK CTyMeHem
LiNbHOCTI WenenHMx KiCTOK i TAXKKICTIO reHepanisosa-
HOro NapoAoHTUTY. 3i 36iNblUEHHAM CTYNEeHSA TAMKKOCTI
XM xBopux 3 Aedpektamm B 3ybHUX pAaax BiabysaeTbcA
HEPIBHOMIPHE 3HMMKEHHA LWiNbHOCTI LWeNenHUX KiCcToK
(P<0,05).

BcTaHOBMIEHUI HAMW HANPAMOK 3MiH LWoA0 Hioximiy-
HUX MapKepiB, a TAKOX iHAEKCIB TAXKOCTI
YPaXKeHHA TKAHWH MapoAoHTY, NiaTBep-
OVBCA MpW iX AOCNIOXKEHHA Yy MauieHTIB

OTpuMaHi Hamu pes3ynbTaTi, No neplue, € NiArpyH-
TAM PO3POOKM NATOrEHETUYHMX LUNAXIB TPUFEPHOTO NliKY-
BaHHA reHepasiisoBaHOro NapoAOoHTUTY, AKe Hanpas/e-
HO perynALito NpoLeciB 0CcTeoAecTPYKLii/ocTeocuHTesy,
a came moaynauii ekcnpecii/cuHtesy MMP8 Ta SRANKL.
Mo-apyre, BpaxoBytO4M BCTAHOBAEHI HAMW 3MiHW KOH-
LeHTpaLin LMx mapKepiB, Ta Kopenauito ix 3 iHgeKca-
MW ypaxeHHA napogoHTy, MMP8 Ta sRANKL moxHa
po3rnagatv Ak cneuyudivyHi Ta iHGOPMATMBHI MapKepu
andepeHuianbHOI AiarHOCTUKM reHepanisoBaHOro na-
POLOHTUTY, @ TaKOMX MOHITOPUHTY Moro edeKTUBHOCTI
NiKYBaHHA Ta NPOrHO3y.

BUCHOBKM. TaKNM YMHOM, NPOBEAEHUMM AOC/TiAXKEH-
HAMMK BCTaHOBNEHO, Wwo MMP8 ta sSRANKL € ocHoBHUMM
MapKepamu [ecTpyKLii/ocTeoknactoreHesy KiCTKOBOI
TKQHWHW MPU XPOHIYHOMY NAPOAOHTUTI. IHTEHCUBHICTD
Ta XapaKTep UMX MPOLLECIB 3a/1€XKUTb Bif, CTYNeHA TaX-
KOCTi NMaToNoriYHOro npouecy. Ha niacrasi oTpuMaHmMx
OaHUX, @ TaKOXK aHani3 NiTepaTypHUX axKepen A03BONAE
BUC/NIOBUTU MPUNYLLEHHSA, L0 3HAYHE MiABULLEHHA KOH-
ueHTpauii MMP8 Ha ¢oHi 3HMKeHHA SRANKL npwusBo-
OUTb A0 PO3’€eAHAHHA NPOLECIB MONEKYNAPHOI peryns-
Lii pemoaentoBaHHA KiCTKOBOI TKaHMHW. Y CYKyMHOCTI 3
KOMMNAEKCOM KAIHIYHUX Ta PEHTreHONOMYHUX METOZAiB
OOCNiAKeHb Ta HWUMKU BiOXiMIYHMMM NOKa3HUKaMMU,
Lo 6epyTb yyacTb y npouecax GopmyBaHHsA Ta pe3opbuii
KiCTKM, NokasHuKkn MMP8 Ta SRANKL HeobxigHO BMKO-
PUCTOBYBATW Y MOHITOPUHTY 3MiH CTaHY KiCTKOBOI TKaHM-
HU NPU NiKyBaHHI NALiEHTIB HA XPOHIYHWNI NAPOLOHTUT.

MepcneKTMBM NoganblMX AOCNigKeHb. Po3KkpuTTa
perynatopHoi poni MMP8 ta sSRANKL B ocTteoKknacTore-
He3i KiCTKOBOI TKAHWUHM OOIPYHTOBYE CTBOPEHHA BMCO-
KoedeKTUBHMX WAXiB HapMaKOIOriYHOI KOpeKLii xpo-
HIYHOrO MapOAOHTUTY aro-aHTOrOHICTaMM 3a3HaYeHUX
6iNKOBUX MONEKY/.

Tabnunua 2 — KniHiyHa ouiHKa CTaHY TKAHUHU NAPOAOHTY,
NOKa3HUKU MONEKYNAPHO-6ioXimiuHMX MapKepiB pOTOBOI piguHU
3a/1e}KHO Bif, CTyNneHsA TAXKKOCTi NapOAOHTUTY NiCNA NiKyBaHHA

nicns NpoBeAeHoro NikyBaHHA (Tepanes-

pyna 4
TUYHEe NiKyBaHHA, XipypriyHa Nigrotoska MokasHuk fpyna 1 Fpyna 2 Fpyna3 ( Py
Ta opToneauyHa peabinitauia). Tak, fK MMP-8, 0,5[0,44;5,8] | 0,84[0,77,1,1] | 2,1[L63,4] |, 0,1:0,77]
BMAHO 3 Tabanui 2, y NaLjieHTiB BCiX KAi- Hr/mn (-45,6%)* (-55%)* (-70%)* ’ T
HIYHMX TPYN Ha TAi NiKyBaHHSA, Biabysa- SRANKL, 0,9410,68;1,2] | 1,2[0,89;1,5] | 0,6[0,450,73] | 50 15 59 0 37
JI0Cb 3HUMKEHHA KOHLeHTpaLii MMPS8 Ha Hr/mn (+36,1%)* (+35%)* (+45%)* 2810,090,37]
TAi nigsulieHHs emicty SRANKL. MoaibHi index Pl 2'6% 1%5372)79] 2'9([21'5;;/2397] 3'68( [231'4770?/3;'89] 0,3 [0,4; 0,65]
3MIHW, Ha HalWy AYMKY, CBIAUMAN Npo 27, -84 [126026' 28 ;)5 ’[25071' 39 :%8 E36047‘
3MEeHLWeHHA I.'IjiTEHCVI.BH.OCTI npouecis oc- index PMA 29,42] (-48,1%) | 30,39] (- 57,8%) | 42,29] (-51,9%) 8,39 [6; 10,5]
TEOAECTPYKLT Ha i MiACUNEHH:A OCTeo- [ 1,53 [1,49;1,57] |1,63 [1,59; 1,67]|1,69 [1,06; 2,32]
CMHTe3y, WO AeAKol Mipoto cigunno | indexOHI-S 1777 gy ™ ™ oo™ 1 T G119 | %9210,4;0,65]

npo epeKkTUBHICTb Tepanii reHepanisoBa-
HOrO MAPOJOHTUTY Y XBOpMX 1-3 rpynu.

MpuUMiTKKU: * — BIACOTOK 3MiH Yy MOPIBHAHHI 3i 3HAaYEHHAMM NaLLEHTIB BiANOBIAHOI rpynu 4o

NiKyBaHHA.
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NIKYBA/IbHO-AIATHOCTUYHE 3HAYEHHA MOJIEKYTAPHO-BIOXIMIYHUX MAPKEPIB Y XBOPUX HA TEHEPA-
JNI3OBAHUI NAPOLOHTMUT I-1Il CTYNEHIO TAMXKOCTI TA LEDPEKTAMMU 3YBHUX PALIB

PomaHiok B. M.

Pe3stome. CyyacHa AiarHOCTMKA NepuiMnaaHTaTHUX Ta NapoAOHTa/IbHUX 3aXBOPOBaHb 6a3yeTbCA Ha KAIHIYHMX
Ta PAAioNOriYHUX AOCNIAHKEHHAX, AKI NPOTATOM AECATUNITL 3a3BMYall BUKOPUCTOBYHOTbCA BCiMa paxiBLAMM 3 OXOPO-
HW NOPOXHWUHKM POTA, i IX 1ErKO | NPaKTUYHO iHTepnpeTyBaT. OAHAK KAIHILUCTY MOXKYTb BUABAATA Ta BUMIPIOBATU
nepuiMmnaaHTaTHi/NapoAoHTaNbHi 3aXBOPIOBaHHA AMLLE NICAA TOro, AK KAIHIYHI NposABM BiABYAMCA 33 AOMOMOro
TpaamLUinHUX meToaiB. Kntouosi 6iomapKkepu AeCTpyKLii nepnimnaaHTaTHOI Ta NapOAOHTANbHOT TKAHMH, NicnsA iX BU-
ABNEHHA, MOXYTb MONepeanTM KNiHILMCTa NPO NOYATOK PO3naZy KoaareHy 3a40Bro A0 MOABU KAiHIYHUX NPOABIB.

PesynbTaT nonepeaHix AOCAIAKEeHb NiATBEPAMKYIOTb KOHLEMNLiID MaTPUKCHOI meTasonpoTeiHasun-8 (MMP-8),
TaKOX BigOMOI IK HeTPOodiNbHa KoslareHasa abo KonareHasa-2, ik NOTEeHLiNHOro KAto4oBoro biomapkepa, Bianosi-
[3a/IbHOTO 3@ PYMHYBaHHA CNOJYYHOT TKAHWMHM ab0 aKTUBHY AereHepal,ito NapoAOHTY Ta NEPUIMNAAHTAaTHUX TKAHUH.
MMP-8 € OCHOBHOO KO/1areHoNITMYHO NPOTEIHA30H0 | PO3MAAAETLCA AK BigNoBigaibHA 32 HEOOOPOTHE PyiHYBaAH-
HA NAapOAOHTANbHUX | NEPUIMNAAHTAaTHUX TKAHUH.

MeTa AOoCNiAMKEHHA — OLIHUTU AMHAMIKY MapKepiB MeTaboniamy KiCTKOBOI TKAHWHW B POTOBIl PiAWHI NaLieHTIB 3
XPOHIYHMM reHepasisoBaHMM NAaPOAOHTUTOM PISHOTO CTYMEHHO TAMXKKOCTI.

JocnigrkeHHs npoBoguaunck Ha 6asi HHML, «YHiBepcuteTcbKa KniHika» 34AMY. O6cterkeHo 80 nauieHTiB Bikom
Big, 18 0o 65 pokis. Cepean HMx 20 340p0OBUX NALLIEHTIB CKNANM KOHTPObHY rpyny Ta 60 OCHOBHY i3 3aXBOPOBAHHAMM
TKaHMH NapofoHTY Ta AedpeKTamu 3y6HUX paais.

Y XBOpUX Ha XPOHiuHMIA NapogoHTUT I-Ill cTaaii 6yno 3adikcoBaHO CTaTUCTMYHO 3HaYYLLE, MOPIBHAHO 3 KOHTPO/1b-
HOO rpynoto, 36inbleHHA KOHLLEHTPaLii MapKepiB AeCTPyKLiil KiCTKOBOI TKaHNUHK — MMP8 Ta niraHg, pOo34MHHOrO aK-
TuBaTOpa daKTopa Hykneaii Kanna B (SRANKL). Bax/MBO Bif3HAUMTK, LLLO AMHAMIKA IXHbOrO 3MiCTy KOpestoBana 3i
CTYNeHeM TSXKKOCTI nepebiry 3axBoptoBaHHsA. TaK, y nauieHTiB 1 rpynu KoHueHTpauia MMPS8 Ta sSRANKL ysantoBanacs
B cepeaHbomy Ha 49% Ta 53%; 2 rpynu — Ha 78% Ta 64% BiANOBIAHO 4,0 NOKA3HWKIB KOHTPOABLHOI rpynu. Y nauieHTis
3 rpynu 6yno 3adikcoBaHO Pi3HOCNPAMOBAHY AMHAMIKY BMICTY A0CAIAXKYBaHMUX MapKepiB. Tak, KOHUeHTpauis MMP8
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ctaHoBwuaa 0,47 [0,1; 0,77] i KopentoBana 3i CTafielo 3aXBOPHOBAHHA Ta 3MiH KNiHIYHMX napameTpis index PI, index
PMA, index OHI-S. BogHo4ac KoHLeHTpauia SRANKL 6yna 0,28 [0,09 0,37], o B cepefHbOMY HUMKYE, HiXK Y NALLIEHTIB
1Ta2rpynu.

Y naujieHTiB BCiX KNIHIYHUX Fpyn Ha TAi NiKyBaHHA, BiAbOYBasoCb 3HMMXKEHHA KOHUeHTpauii MMP8 Ha Tri nigsu-
weHHaA Bmicty SRANKL. MoaibHi 3miHKM, Ha Haly AYMKY, CBIAYMAM NPO 3MEHLLEeHHS iIHTEHCMBHOCTI NpoLeciB ocTeoae-
CTPYKU,i Ha TAi NigCUNEHHA OCTEOCUHTESY, L0 AEAKOH MipOto CBiAYMI0 NPo edeKTUBHICTb Tepanii reHepaisoBaHoOro
NapoAoHTUTY y XBopux 1-3 rpynu.

Y CYKYMNHOCTi 3 KOMMIEKCOM K/iHIYHUX Ta PEHTIEHO/IONYHMX METOAIB AOCNIAXKEHDb Ta iHWMMM BioXiMiyHMMMK No-
KasHWKamu, Wwo HepyTb yyacTb y npouecax popmysaHHA Ta pe3opbuii KicTkM, nokasHMkM MMP8 ta sSRANKL Heob-
XiAHO BMKOPUCTOBYBATM Y MOHITOPUHIY 3MiH CTAHY KICTKOBOI TKAHMHW NPW NiKyBaHHI NALEHTIB HA XPOHIYHUI Na-
POAOHTUT. Po3KpUTTA perynatopHoi poni MMP8 Ta sRANKL B ocTeoKnactoreHesi KicTKOBOi TKaHMHW OBIpyHTOBYE
CTBOPEHHS BUCOKOEDEKTUBHUX LLNAXIB papMaKONOriYHOI KOpeKLii XpOHIYHOro NapoAOHTUTY aro-aHTOroHICTaMu 3a-
3HaYeHUxX 6iNKOBUX MOMEKY.

Kntouosi cnoBa: XpoHiYHWI NapOAOHTUT, AECTPYKLA KICTKOBOT TKAHMHM, MaTPUKCHa MeTanonpoTeiHasa, SRANKL

THERAPEUTIC AND DIAGNOSTIC VALUE OF MOLECULAR BIOCHEMICAL MARKERS IN PATIENTS WITH
GENERALIZED PERIODONTITIS I-11l SEVERITY AND DENTITION DEFECTS

Romaniuk V. M.

Abstract. Modern diagnosis of periimplant and periodontal diseases is based on clinical and radiological studies,
which for decades are commonly used by all specialists in oral protection, and they are easy and practical to interpret.
However, clinicians can detect and measure periimplant / periodontal disease only after clinical manifestations
have occurred using traditional methods. Key biomarkers of peri-implant and periodontal tissue destruction, once
detected, can alert the clinician to the onset of collagen breakdown long before clinical manifestations.

Preliminary studies support the concept of matrix metalloproteinase-8 (MMP-8), also known as neutrophil
collagenase or collagenase-2, as a potential key biomarker responsible for connective tissue destruction or active
degeneration of periodontal and peri-implant tissues. MMP-8 is a major collagenolytic proteinase and is thought to
be responsible for the irreversible destruction of periodontal and periimplant tissues.

The aim of the study was to evaluate the dynamics of markers of bone metabolism in the oral fluid of patients
with chronic generalized periodontitis of varying severity.

The research was conducted on the basis of NNMC «University Clinic» ZSMU. 80 patients aged 18 to 65 years
were examined. Among them, 20 healthy patients were the control group and 60 the main with periodontal disease
and dentition defects.

In patients with stage I-1ll chronic periodontitis, a statistically significant increase in the concentration of bone
tissue markers MMP8 and soluble kappa nucleation factor activator (sSRANKL) ligand was observed compared to the
control group. It is important to note that the dynamics of their content correlated with the severity of the disease.
Thus, in patients of group 1, the concentration of MMP8 and sRANKL decreased by an average of 49% and 53%; 2
groups — by 78% and 64% according to the control group. In patients of group 3, divergent dynamics of the content
of the studied markers was recorded. Thus, the concentration of MMP8 was 0.47 [0.1; 0.77] and correlated with
the stage of the disease and changes in clinical parameters index Pl, index PMA, index OHI-S. At the same time, the
concentration of SRANKL was 0.28 [0.09 0.37], which is on average lower than in patients of groups 1 and 2.

In patients of all clinical groups on the background of treatment, there was a decrease in the concentration of
MMPS8 on the background of increasing the content of sSRANKL. Such changes, in our opinion, indicated a decrease
in the intensity of osteodestruction processes against the background of increased osteosynthesis, which to some
extent testified to the effectiveness of treatment of generalized periodontitis in patients 1-3 groups.

In combination with a set of clinical and radiological research methods and other biochemical indicators involved
in bone formation and resorption, MMP8 and sRANKL should be used to monitor changes in bone tissue in the
treatment of patients with chronic periodontitis. The disclosure of the regulatory role of MMP8 and sRANKL in
osteoclastogenesis of bone tissue justifies the creation of highly effective ways of pharmacological correction of
chronic periodontitis by agonist antagonists of these protein molecules.

Key words: chronic periodontitis, bone destruction, matrix metalloproteinase, SRANKL.
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