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Many modern studies have identified new diagnostic biomarkers for various systemic diseases. The use of saliva has led
to paradigm changes in diagnostic analysis. In this connection, oral fluid is attracting more and more attention due to such
essential attributes as non-invasive sampling, low cost, and more accurate diagnosis of oral diseases. Due to the ease of use,
such diagnostics are currently helpful for mass screening programs. The recent advent of high-sensitivity technologies, such as
next-generation sequencing, mass spectrometry, high-sensitivity enzyme-linked immunosorbent analyses, and homogeneous
immune analyses, suggests that even small amounts of salivary biomarkers can be accurately analyzed. The study aimed to
explore the current scientific achievements of foreign scientists on the use of salivary biomarkers in periodontal disease. Thus,
according to our analysis, salivary biomarkers open up promising prospects for their use as a critical diagnostic environment
in periodontitis.
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Introduction. Most diagnostic tests used in daily
health monitoring are areas of diagnosis using invasive
blood tests [1]. However, it has recently become popu-
lar to use saliva diagnostics to assess systemic diseases
and monitor general health among clinicians. The rela-
tively recent introduction of oral fluid (saliva) diagnos-
tics has led to a severe change in the diagnostic anal-
ysis paradigm [2]. Saliva testing has shown promising
results in several areas, especially genomics, microbi-
omics, proteomics, metabolomics, and transcriptom-
ics. Despite the analytical problems associated with
the interpretation of large data sets from biochemical
studies of body fluids, including saliva, many studies
have identified new saliva biomarkers for diagnosing
oral diseases and systemic diseases. In this regard, oral
bioliquids, including saliva, gum exudate, peri-implant,
dentin, and tubular fluid, are now increasingly used for
analysis because of their essential attributes such as
non-invasive sampling, ease of use, low cost, and more
accurate diagnosis of oral cavity diseases [3].

The study aims to analyze foreign research on
salivary biomarkers used to diagnose periodontal
diseases.

Main part. Saliva contains a wide range of protein
biomarkers, DNA, and RNA that help diagnose many
diseases and conditions, including cancer, cardiovascu-
lar disease (CVD), autoimmune and degenerative dis-
eases, respiratory infections, oral diseases, and micro-
bial diseases: viral, bacterial, and fungal. In addition, as
non-invasive research methods, saliva biomarkers are
used to diagnose periodontal disease, which is espe-
cially important in massive children screening pro-

grams and studies related to oral health in adults and
for clinical trials in the development of the therapeutic
measure [4].

Chronic periodontitis is a widespread inflammatory
disease that affects the periodontium, disrupting the
supporting teeth apparatus (gums, cementum, perio-
dontal connective, and alveolar bones) and adversely
affecting overall health; it is one of the ten most com-
mon diseases worldwide [5, 6]. Periodontal disease is
mainly a chronic inflammatory condition of the tissues
surrounding, supporting, and protecting teeth. Severe
periodontitis can lead to loosening and loss of teeth.
Weakening of the body’s defense mechanisms, result-
ing in increased susceptibility of periodontal tissues to
bacterial infection, depends on many factors. They can
divide into two determinants over which a person has
no control and risk factors that increase susceptibility
to periodontal disease. The first group includes genet-
ics, gender, race, age, and socioeconomic status. In
contrast, the second group provides smoking, poor oral
hygiene, hormones, poor nutrition, medication, stress,
and many diseases such as diabetes, osteoporosis,
AIDS, etc. Periodontal diseases are widespread among
the population and are considered social diseases
[7, 8].

Due to the high prevalence of periodontal disease,
it is essential to identify effective biomarkers in the
clinical periodontal disease assessment. Therefore,
many researchers have tried to identify markers spe-
cific to periodontitis. Traditionally, the diagnosis was
based on measuring specific biochemical parameters
in the blood or gum fracture fluid, but recently saliva
has become the best biological material. Various saliva
biomarkers have been proposed, promising prospects
for its use as a critical diagnostic environment for peri-
odontal disease. Several high-value studies have shown
that potential salivary biomarkers can provide impor-
tant additional diagnostic information and be used as
tests for screening diagnosis and prognosis of oral dis-
ease progression [9].
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Highly conserved single-stranded miRNAs (miR-
NAs) are members that do not encode ribonucleic acids
and function as regulators of essential protein synthe-
sis. It has been found that miRNAs play many roles,
from organogenesis and development to homeostasis.
Improper miRNAs expression has been almost all dis-
eases feature, and their deregulation is tissue-specific
in some cancers, such as gastric, colon and liver, and
periodontitis [10]. It is believed that miRNAs play a vital
organizing role in such processes. Due to the relative
novelty in the study of the miRNA’s role in periodontal
disease, these issues need further clarification. Previous
microarray studies have shown dysregulation of some
mMiRNAs (mi-223, mi-203, and mi-200b) in gum tissue
biopsies or chronic periodontitis cell cultures [11].

It is known that minerals lack causes dysfunction
in the human body. At the same time, the accumula-
tion of toxic or essential metals can also lead to seri-
ous health problems or even death [12]. The relation-
ship between the metal level in the body and various
diseases has been studied [13]. Most current publi-
cations are devoted to the relationship between the
trace elements concentration in the body and cancer.
Other conditions, such as CVD and hepatitis C, have
also been considered [14, 15]. Metals are widely used
in dentistry, and their application has various aspects
[16, 17, 18, 19, 20]. Given the many biological metal
functions, studying their profile in periodontitis and
identifying their level changes in the oral fluid are excit-
ing and have potential diagnostic value. The authors
of the study [21] came to this conclusion by studying
any possible periodontal disease effect on the concen-
tration of the following metals in oral fluid and blood:
calcium (Ca), copper (Cu), iron (Fe), magnesium (Mg),
manganese (Mn), zinc (Zn), cadmium (Cd) and lead (Pb)
to effectively distinguish people with periodontitis from
healthy people. The concentration of metals in saliva
was measured by inductively coupled plasma mass
spectrometry (ICP-MS) and inductively coupled plasma
emission spectrometry (ICP-OES) in 31 patients with
periodontitis and 29 healthy volunteers. Metals were
divided into two groups: essential (basic) Ca, Cu, Fe,
Mg, Mn, and Zn, and toxic Cd and Pb.

In patients with periodontitis in the oral fluid, the
highest average levels were found in Ca (39.2 mg/l),
followed by Mg (9.9 mg/l) and Fe (1.0 mg/l). Other
metals were present in relatively low quantities. Toxic
metals had low concentrations, the highest in Pb (15.8
ug/l). It should be noted that the Mn concentration
in the patient’s oral fluid (41.1 pg/l) was significantly
higher compared to the value given in other publica-
tions, where the average concentration of this element
was 2.94 + 2.83 pg/l. It can be concluded that the Mn
concentration in saliva varies widely. It is probably due
to diet, supplements, or different habitats. Both in the
group of patients with periodontitis and the control
group — Ca, Mg, and Fe were present in saliva in the
highest concentrations among essential metals. Pb was

more common than Cd, being the primary toxic metal.
Analysis of the data using the two-way Mann-Whitney
test showed no significant differences between Ca,
Cd, Fe, Pb, and Zn in the patient’s saliva with perio-
dontitis and healthy donors. However, in patients with
periodontal disease, there was a statistically signifi-
cant increase in the concentration of Cu (550 %), Mg
(190 %), and Mn (273 %) in saliva. It was evidence that
differences in these elements’ levels in saliva are asso-
ciated with periodontal disease.

Concentrations of test metals in the oral fluid were
also assessed for relative gender variations in both
groups (Mann-Whitney test at p<0.05). Mean levels of
Ca, Cd, Mg, Mn, and Pb were higher in saliva in male
patients, whereas in Cu, Fe, and Zn, average concen-
trations were higher in female patients’ saliva. In par-
ticular, the difference in Mg content between the two
groups was quite significant (8.6+5.3 mg/l for women
and 11.5%5.3 mg/| for men). In the patients blood
with periodontitis were the highest concentrations of
essential elements: Fe (451.3 mg/l), Ca (87.0 mg/l),
Mg (37.1 mg/l), Zn (2.2 mg/l)) and Cu (0.6 mg/I). Other
metals were present in trace amounts.

The next step was to compare the metal concen-
tration in the studied biological samples to confirm
whether saliva could be used as an alternative material
to assess the metal’s status throughout the body. Blood
and saliva samples were taken simultaneously from
nine patients with periodontitis. The correlation coef-
ficient of each selected element pair in these liquids
was calculated, ranging from r=-0.413 (Zn) to r=0.336
(Ca). The results indicate the absence of a strong lin-
ear correlation between metal concentrations (p<0.05).
Average concentrations of all elements, except Cd,
were statistically significantly different from each
other in blood and saliva (Mann-Whitney test, p<0.05).
Correlations between metals in the patient’s saliva with
periodontitis and the control group saliva were studied.
Significant positive associations were observed in the
patients’ group with periodontitis between Zn —Fe, Fe —
Pb, Cd — Ca, Cd —Zn, and Pb — Cd. The Cd, Mn, and Mg
concentrations in saliva were inversely proportional to
the other elements. In the case of the control group,
strong positive correlations were found between the
following elements: Ca — Mg, Zn — Cd, Ca-Cd, Ca — Zn
and Pb — Mg, while Cd was negatively correlated with
most metals. The nature of the metals’ interdepend-
ence in the patients’ saliva differed from that in healthy
donors.

A hierarchical cluster analysis performed to study
the possibility of diagnosing periodontal disease based
on the metal content of saliva led to the conclusion that
the classification based on the concentrations of eight
studied metals in saliva gives satisfactory results. The
relationship between metal concentrations and perio-
dontal disease may serve to prevent the disease recur-
rence in the future. However, there is still much work to
be done to identify various molecules, including metals
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of clinical value, to assess destructive periodontal dis-
ease’s current and future activity [22].

Conclusions. 1. Measurements of specific biochem-
ical parameters in blood or gum fluid have shown that
saliva is the best biological material for periodontitis,
and saliva biomarkers can be used as tests for screen-
ing diagnosis and prognosis of periodontal disease
progression.

2. A study based on the concentrations of eight met-
als (Ca, Cu, Fe, Mg, Mn and Zn, Cd, Pb) in saliva showed
that the nature of the metals’ interdependence in the

of healthy donors and therefore the identification of
changes in their level in the oral fluid has potential diag-
nostic value.

Prospects for further research. Future develop-
ments in proteomic analysis and personalized medicine
will create the way for the emergence of new quanti-
tative tests to diagnose various stages of periodontal
disease, including the content and dynamics of met-
als in saliva. Their application in dentistry the field will
depend in part on how practitioners will use them in
their daily clinical practice.

patients’ saliva with periodontitis differed from that
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BIOMAPKEPU C/IUHU NPU NATONOMNYHUX CTAHAX NAPOAOHTA

OctpoBcbKa C.C., lfepacumuyk M.T., Kpuxkaniscokuii A.1., 3aiiues /1.0., TepeweHko H.M., BenukopogHuii B.I.

Pe3tome. B ornagi iHo3emHoi fiTepaTypu HagaHWM aHani3 BUKOPUCTaHHS POTOBOI PiAMHN ANs AiarHOCTUKM 3aXBOPHO-
BaHb MAPOAOHTY. TeCTYBaHHSA C/IMHM NOKa3ano baratoobiuatodi pesynstaTv B psagi obnacrtei, ocobanso B ranyssax reHo-
MiKK1, MiKpOBiOMiKM, NPOTEOMIKM, MeTaboNOMIKM Ta TPAHCKPUNTOMIKU. CAMHA MICTUTb LIMPOKKUIA cneKTp biomapKepis
6inka, AHK Ta PHK, aKki nonomaratoTb y giarHocTuui 6e3nidi 3aXBoptoBaHb Ta CTaHiB, BKAKOYAKOUM PaK, CEPLEBO-CYAUHHI,
ayTOIMYHHI | lereHepaTMBHI XBOPO6bU, a TaKOXK 3aXBOPHOBAHHA TKAHWH MNapoAoHTa. Y HU3Li A0CNiAXEHD 3 BUCOKOH LiiH-
HIiCTIO 40Ka3iB NOKa3aHo, WO GioMapKepu CAMHU MOXKYTb BUKOPUCTOBYBATUCA AK TECTU A1 CKPUHIHTOBOrO AiarHosy,
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NPOrHO3Y Ta OLiHKM NPOrpecyBaHHA 3aXBOPIOBAHb NapoAoHTa. BMBYaM BNIMB NATONOrMYHOIO CTaHY MAPOA0HTA Ha KOH-
LeHTpaL,ito MeTaniB y poToBii piauHi Ta B Kposi: Ca, Cu, Fe, Mg, Mn, Zn, Cd Ta Pb ans Toro, wo6 moxHa 6yno epeKTuBHO
BiAPI3HATU Ntofe, AKi CTPaXKAAOTb Ha MAPOAOHTUT, Bif, 340POBUX toAen. KOHULEHTPALLI0 MeTaniB y CIMHI BUMIpOBaAu
Yy NaLEHTIB i3 NAapOAOHTUTOM Ta 340POBMX AO0OPOBOALLIB. AK y rpyni NaLiEHTIB 3 NAPafOHTUTOM, TaK i B KOHTPO/bHIM
rpyni Ca, Mg i Fe 6ynn NpUCYTHI B CIMHI B HaBULLMX KOHLLEHTPALLIAX cepes, ecceHuiaibHUX MeTasniB, cepes, TOKCUYHUX
Pb 3ycTpiyaBca 3Ha4yHO yacTiwe Hixk Cd. Y nauieHTiB i3 3aXBOPIOBAaHHAMM MAPOAOHTY CNOCTEPirasocs CTaTUCTUYHO 3Ha-
yywe 36inbweHHA KoHueHTpauii Cu, Mg Ta Mn. CepeaHi pisHi Ca, Cd, Mg, Mn Ta Pb 6ynu BULWLMMM B CIMHI Y NALLIEHTIB
YO/I0BiKiB, a cepeaHi piBHi Cu, Fe Ta Zn 6ynM BUWMMK Y NALLEHTIB XKiHOK. Byan gocnigxeHi kopenauii mixk metanamm
Y C/IMHI NAUiEHTIB 3 NAPOAOHTUTOM Ta Y C/IMHI KOHTPOABLHOI rpynu. Y nepwomy BMNAAKY 3HaYyHi MO3UTMBHI acouiaLil
cnocrepiranuca mixk Zn — Fe, Fe — Pb, Cd — Ca, Cd — Zn Ta Pb — Cd. Y pasi KOHTPO/IbHOT rpynu CU/IbHI NO3UTUBHI Kopenauii
Oynn BUABAEHI MiXK TakumKu enemeHTamu: Ca — Mg, Zn — Cd, Ca — Cd, Ca — Zn Ta Pb — Mg, Toai sk Cd HeraTuBHO Kopento-
BaB 3 6ifbWicTio MeTaniB. XapaKkTep B3aEMHOI 3a/1€KHOCTi MeTasliB y POTOBIl PiANHI NaLLEHTIB Bigpi3HABCA Big Takoro
Y 340POBUX AOHOPIB. TaKUM YMHOM, AOCAIAKEHHA B3aEMO3B’A3KY MiXK KOHLEHTPaLiAMM MeTaiB y C/INHI NPW NapoaoH-
TUTaxX MOXe MaTu AiarHOCTUYHY Ta NPOdINAKTUYHY LLiHHICTb.
KntouoBi cnoBa: 6iomapKkepu CIMHW, NAaPagoHTUT, AiarHOCTUKA, XiMiYHI eleMeHTU, KopenaLia MiXX meTafamu.

SALIVA BIOMARKERS IN PATHOLOGICAL CONDITIONS OF PERIODONTIUM

Ostrovska S.S., Gerasimchuk P.G., Krizhanivsky D.G., Zaitsev L.O., Tereshchenko N.M., Velikorodni V.I.

Abstract. In the review of foreign literature, an analysis of the use of oral fluid for the diagnosis of diseases of oral
cavity is provided.

Due to the high prevalence of periodontal disease, it is important to identify biomarkers that are effective in the
clinical assessment of periodontal disease. Therefore, many researchers have tried to identify markers specific to
periodontitis. Traditionally, the diagnosis has been based on the measurement of specific biochemical parameters in
blood or gingival crack fluid, but recently saliva has become the best biological material. Various biomarkers of saliva have
been proposed opening promising prospects for its use as a key diagnostic environment for periodontal disease. Saliva
testing has shown promising results in a number of areas, especially in the those of genomics, microbiomics, proteomics,
metabolomics and transcriptomics. Saliva contains a wide range of protein, DNA and RNA biomarkers, which help in the
diagnosis of many diseases and conditions, including cancer, cardiovascular, autoimmune and degenerative diseases, as
well as diseases of the oral cavity. A number of studies with high value of evidence have shown that saliva biomarkers
can be used as tests for screening diagnosis, prognosis and evaluation of periodontal disease progression. They studied
the effect of the pathological condition of the periodontium on the concentration of metals in the oral fluid and in the
blood: Ca, Cu, Fe, Mg, Mn, Zn, Cd and Pb in order to be able to effectively distinguish people suffering from periodontitis
from healthy people. It was showed, that the average concentrations of all elements studied, with the exception of Cd,
were statistically significantly different from each other in blood and saliva. The concentration of metals in saliva was
measured in patients with periodontitis and healthy volunteers. Both in the group of patients with periodontitis and in
the control group Ca, Mg and Fe were present in the highest concentrations among essential metals, and among the
toxic ones Pb was much more common than Cd. In patients with periodontal diseases there is a statistically significant
increase in the concentration of Cu, Mg and Mn. The average Ca, Cd, Mg, Mn and Pb levels were higher in saliva in
men, and the average Cu, Fe and Zn levels were higher in women. The correlations between metals in the saliva of
patients with periodontitis and in the saliva of the control group were investigated. In the first case, significant positive
associations were observed between Zn — Fe, Fe — Pb, Cd — Ca, Cd — Zn and Pb — Cd. In the case of the control group,
strong positive correlations were detected between the following elements: Ca — Mg, Zn — Cd, Ca— Cd, Ca—Zn and Pb —
Mg, while Cd negatively correlated with most metals. The nature of the mutual dependence of metals in the oral fluid
of patients was different from that of healthy donors. Thus, the study of the relationship between the concentrations of
metals in saliva in periodontitis can have diagnostic and prophylactic value.

Key words: saliva biomarkers, periodontitis, chemical elements, metals correlation, diagnosis.
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BIOMAPKEPU C/TIOHU NPU NATONOTTYHUX CTAHAX NAPOAOHTA

[OHINPOBCbKUIA MegUUHUI iHCTUTYT TPAAULIAHOT | HeTpaauLinHOT meguuuHn (M. QHinpo, YKpaiHa)
s.ostr2018@gmail.com

bazamo cy4acHux 0ocnidxceHb suAsuaU HO8i biomapKepu 0514 0ia2ZHOCMUKU 30X80PHOBAHb Pi3HUX CUCMEMHUX 30X80pIO0-
80Hb. BUKOPUCMAHHA CAUHU npugesno 00 3MiH napaduemu 0ideHOCMUYHO20 aHani3y. Y 38’A3Ky 3 YUM opasbHA piouHa npu-
sepmac ece binbule ygazau i3-3a MAKUX 8aXCAUBUX ampubymise K HeiHea3usHe 83amms npob, Hegucoka sapmicme ma bGinbw
moyHa 0iaeHOCMUKQA 3aX80pHOBAHb POMOBOI MOPOHHUHU. 3a80AKU MPOcMomi 3acmocysaHHs, y 0aHuli yac maka diaeHoc-
MUKa KOpPUCHQ 018 Npo2pam Macoso2o CKpUHiH2a. HedasHA noAasa 8UCOKOYYyMAUBUX MEXHOAMORIl, MaKuUX AK CEK8eHYB8AHHA
HACMYyrnHO20 MOKOAIHHA, MAC-CIeKmpomempis, 8UCOKOYymMugi iMyHoOhepMeHMHI aHAnNI3U | 20MOo2eHHI iMyHOaHani3u, npu-
MYCKAE, W0 Ha8IMb HegenuKi KinbKocmi GiomapKepie CAUHU MOXYmb 6Bymu mo4YHO MPOAaHANI3080HI, WO 8iOKPUBAE MOM/U-
8ocmi 0214 po3pobku 6azambox malibymHix diaecHocmu4Hux memooie. Memotro 0ocnioxeHHA 6ya0 NpoaHanizyeamu cy4acHi
HayKosi 0oca2HeHHA 3apybiXCHUX HaYKOBUi8 U000 BUKOPUCMAHHSA BioMapKepis CAAUHU NMpuU 3aX80PIHHAX MKAHUH Napoo0oHmMa.
Takum YuHoMm, y 8iornosidHocmMi 0o HaWo020 aHAni3y, bioMmapKepu CAUHU 8i0Kpusaroms 6a2amoobiysroyi nepcrekmusu ix 8UKO-

PUCMAHHA 8 AKOCMI K1t0408020 0ia2HOCMUYHO20 cepedosulyd npu napodoHMumax.
KntouoBi cnoBsa: 6iomapKepu cAUuHU, 3aX80PHOBAHHA MKAHUH NapodoHmMa, XiMiYHi enemeHmu, KOpenayia Mix memanamu,

diaeHocmuka.

38’430K ny6niKauii 3 nNAaHOBMMM HAYyKOBO-
pocnigHumu pobotamu. [laHa poboTa € pparmeHTOM
HayKkoBoOi Temu Kadeapu meanyHoi bionorii: «<PO3BUTOK
i MOPHODYHKLiOHANbHMI CTaH OpraHiB i TKAHMH eKcne-
PUMEHTaNIbHUX TBAPUH i toaei B HOPMI, B OHTOreHesi
nig, BNJMBOM 30BHILWHIX PpakTopiB», N2 gep. peecTpa-
i 0111U 009598.

Bctyn. BinbWwicTb AiarHOCTUYHUX TECTIB, WO BUKO-
PUCTOBYIOTHCA Y PaMKax MNOBCAKAEHHOIO MOHITOPUHTY
340p0B’A — e 061acTb 4iarHOCTUKM 3 BUKOPUCTAHHAM
iHBa3WBHOro aHani3y Kposi [1]. OcTaHHIM Yacom cTano
nonynspHUM cepep, KNiHILUCTIB. BUKOPUCTAHHA Aia-
FTHOCTUMKWN C/IMHU A/1A OLIHKM CUCTEMHUX 3aXBOPIOBAHb
i MOHITOPWHTY 3arajibHOro CTaHy 34,0poB’s. BigHOCHO
HeJaBHE BMPOBAAMKEHHA AiarHOCTUKU POTOBOI PiANHM
(cnuHM) npuBeno go cepiosHoi 3MiHK Napagurmu dia-
FHOCTMYHOTO aHanisy [2]. TecTyBaHHA CAMHKU NOKa3ano
6araToobiuatoui pesynbtaTu B psaai obnacteit, ocobamso
B TaKMX K reHOMiKa, MiKpobiomiKa, npoTeomiKa, meTa-
6onomika i TpaHCKpMNTOMiKa. He 3Bakatoum Ha aHani-
TUYHI Npobnemu, 38’A3aHi 3 iHTEpNpeTaLiel0 BEUKUX
HabopiB AaHWUX, OTPMMAHUX Yy pe3ynbTaTti BioximiuHmMx
OOCNioKeHb PIAWH OPraHiamy, BKAKOYAOUYM  CAUHY,

6araTo gocnigKeHb BUABMAM HOBI BiomapKepu CAUHU
ONA AiarHOCTUKM 3aXBOPHOBAHb MOPOXKHMHM POTaA i CUC-
TEMHUX 3aXBOPOBaHb. Y 3B’A3KY 3 MM OpanbHi biopi-
OVHU, BKtOYatoYi C/IMHY, ACEHEBUIN eKcyaaT, nepuimn-
NIAHTATHY, AEHTUHHY | KaHa/bLEBY PIAMHY Y AaHWUI Yac
BCe 6inblue 3a/1y4atoTb A1A aHaNi3iB Yepes ixHi BaXKAUBI
aTpmnbyTH, TaKMX AK HeiHBa3WBHWI 3abip Npob, npo-
CTOTa BUKOPUCTAHHSA, HEBMCOKA BaPTICTb i 6iNbll TOYHA
[OiarHOCTMKa 3aXBOPOBAHb MOPOXKHMHM poTa [3].

MeTa gocnigeHHs. AHani3 3apybiKHUX HayKOBUX
[OCNIAMEHb WOoA0 BUKOPUCTAHHA BioMapKepiB CAMHM
ONA AiarHOCTMKM 3aXBOPIOBAHb TKAHUH MAapoOAoHTa.

OcHOBHa YacTuHa. CArMHa MICTUTb LUMPOKUIN CREKTP
b6iomapkepis 6inka, HK i PHK, wo agonomaratotb y Aia-
rHocTMLi 6e3niui 3aXxBOpHOBaHb i CTaHiB, BK/OYAOUYM
paK, cepueBO-CyauHHi 3axBoptoBaHHA (CC3), ayTo-
iIMYyHHI | gereHepaTMBHI 3aXBOPHOBAHHA, pPecnipaTopHi
iHpEeKLil, 3aXBOPIOBAHHS MOPOXHWHU POTa i MIKpO-
6Hi 3axBOpPIOBAHHA: BipyCHi, bakTepianbHi i rpMBKOBI.
biomapkepu CAMHW, AK HEIHBAa3WBHI mMmeToaAu A0CAI-
[OYKEeHHA, 3aCTOCOBYHOTLCA A/1A AiarHOCTUKM XBOPOO TKa-
HWUH MAPOAOHTY, WO 0COB/MBO BaXK/IMBO B Nporpamax
MaCOBOIr0 CKPUHIHTY Npu OBCTEXKEHHI AiTel, a TaKoX
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OOCNiAXKeHb, 3B'A3aHMX 3i 340Pp0B’AM NOPOXKHUHM poTa
Y BOPOCAUX Ta ONA KNiHIYHMX iCNUTIB B MPOLECi pO3-
PO6KM TepaneBTUYHMX 3axoais [4].

XPOHIYHMI NAPOAOHTUT — LUMPOKO PO3MOBCIOAKEHE
3anasibHe 3aXBOPHOBAHHA, WO YparXKae NapoAoHT, Nopy-
WwytouM niaTpumytodi 3ybu anapati (AcHa, LeMeHT,
nepiofoHTasbHy 3B’A3ylO4y W aNbBEONAPHY KiCTKM)
i pobnsaun HecnpuUATAMBUI BNAMB Ha 3arajibHUIN CTaH
3[,0pOB’s, € OAHMM 3 AeCATU Hanbinbll po3noBCloaXKe-
HUX 3axBOPIOBaHb B yciMm cBiTi [5, 6]. 3axBOpPOBAHHSA
NapoAoHTA — LLe B OCHOBHOMY XPOHIYHi 3ananbHi CTaHn
TKAHWH, WO OTOYYHTb, MIATPMMYIOKOTL | 3aXMULLAOTb
3y6u. BarKKuiM nNepiogoHTUT MOXKe NPMBECTM A0 PO3-
XUTyBaHHA | BTpaTM 3ybiB. MocnabneHHs 3axMCHUX
MeXaHi3MiB OpraHiamy, yHacnigoK 4oro nigsuLLYETbCA
CNPUAHATAUBICTb TKAHWH MNapPOA0HTa A0 HaKTepiabHOT
iHdpeKuUii, 3anexuTb Big, 6aratbox dpakTopis. IX MOXHa
pPO34iNnUTM Ha ABi AeTEPMIHAHTU, HAZ AKMMWU NOANHA
He BMlaZHa, i GaKToOpU PU3KKY, LLO NiABULLYHOTb CAPUI-
HATNIMBICTb A0 3aXBOPIOBaHb MAapPOAOHTY. [Jo nepuoi
rpynu BiAHOCATbCA TaKi paKToOpM, AK reHeTuKa, CTaThb,
paca, BiK i couia/ibHO-eKOHOMIYHWUI CTaTyC, a A0 ApY-
roro — ManiHHA, NoraHa ririeHa NOPOXHWHK poTa, rop-
MOHM, HEeNpaBW/IbHE XapyyBaHHA, MPUAOM NEBHUX
NiKiB, CTPeC i YNCNeHHi 3aXBOPIOBaHHA, TaKi AK fiaber,
octeonopo3, CHIA Towo. 3axBOpHOBAHHA MapoaoHTA
LWMPOKO MOLWMpPEHi cepen, HAaceNeHHA | BBaXKaloTbCA
couianbHUM 3axBOptOBaHHAM [7, 8].

Yepes BMCOKY MOLUMPEHICTb 3aXBOPIOBAHb Mapo-
OOHTa BaX/IMBO BM3HAuMTK BiomapKepu, wo edek-
TUBHI B KNiHIYHIl OLiHLi cTaHy NapoaoHTa. Tomy 6arato
AOCNigHMKIB Hamaranucsa igeHTUIKyBaTM Mapkepwu,
cneumoivHi gna napogoHTUTY. TpaauuiMHO AiarHos
I'PYHTYBABCS Ha BUMIpPi KOHKPETHMX BioXimiyHWMX napa-
METPIB Y KpoBi abo AceHeBi TPeWMHHIN piguHn, ane
OCTaHHIM Yacom C/MHA CTasa Kpawwum bGionoriyHum
maTtepianom. bynn 3anponoHoBaHi pi3Hi Giomapkepu
CAWHM, WO BigKpMBaloTb baraToobiuAtoyi nepcnek-
TMBM i BMKOPUCTAHHA B AKOCTI KIOYOBOro AiarHoc-
TUYHOrO cepefoBULLA AS1A 3aXBOPIOBAHb MapoAOoHTa.
Y uinomy pAagi 4OCNiAXEHb 3 BUCOKOHO LLiHHICTIO I0Ka3iB
NOKa3aHo, WO NOTEHLiNHI BiomapKepu CAUHU MOXKYTb
Ha4aTU BaXKMBY A0AATKOBY AiarHOCTUYHY iHpopMaLito
i MOXYTb BUKOPUCTOBYBATUCA AK TECTU ANA CKPUHIHIO-
BOrO AgiarHo3y, MPorHo3y NpPorpecyBaHHA 3aXBOPIOBAHb
POTOBOI NOPOXKHUHM [9].

BMCOKOKOHCEpPBATMBHI OA4HONAHLIOrOBI MiKpoPHK
(miRNA) BigHOCATbCA 40 YNEHIB, WO He KoaytTb pubo-
HYK/NIEIHOBI KMCNOTU i OYHKLIOHYIOTb AK peryiatopu
CMHTEe3y OCHOBHOrO 6inka. byno BuseneHo, wo miRNAs
BMKOHYIOTb 6€3/i4 posei, noymHatouM 3 opraHore-
Hesy i po3BUTKY A0 romeocTtasy. HenpasuibHa eKc-
npecia MiRNA Oyna XxapakTepHOH PUCOD Ma¥Ke BCiX
3aXBOPIOBaHb i iXHA Aeperynauia € TKaHMHocneunoiy-
HOIO AK NpPU AeAKMX TUNAX PaKy, TaKMUX AK PaK LWAYHKY,
TOBCTOI KULWWKM i NeyiHKK, TaK i npu napogoHTuTi [10].
BBarkaeTbcs, Wwo MmiRNAS BifirpatoTb }KUTTEBO BaXKAUBY
OpraHisylouy posib y TakMx npouecax, i 3aBAsKU Bia-

HOCHI HOBM3HI B gocnigxeHHi poni miRNAs y 3axBo-
PIOBaHHAX MapoAoOHTa Ui MWUTAHHA MatoTb noTpeby
B Moganbliomy 3’AcyBaHHi. MonepegHi AocnigKeHHs
MiKPOMaCKBIB NPOAEMOHCTPYBaAM NOPYLUEHHA peryna-
uii aeaknux miRNA (Takux aKk mi-223, mi-203 i mi-200b)
y bionTaTax TKaHWH AceH abo KynbTypax KAITOK XPOHiy-
Horo napogoHTUTy [11].

Bigomo, Wo Heponik miHepaniB BUKAWKAE NOpPY-
WeHHA QYHKLiN NtoacbKoro opraHiamy. Y ToM »Ke vac
HarpomMaayKeHHA TOKCUMYHUX abo eceHLuiaNbHUX MeTa-
NliB TAKOXK MOXKe MPUBECTU A0 CepMO3HUX npobsiem
3i 3q0poB’am abo HaBsiTb A0 cmepTi [12]. BuBuyaBca
3B’A30K MiXK piBHEM METaNiB B OpraHi3mi i pisHMX 3axBo-
ptoBaHHsAX [13]. BinbluicTb akTyanbHUX Ny6AiKaLin Npu-
CBAYEHI B3AEMO3B’A3KaM MiXK 3MiCTOM MiKpOoenemeHTiB
B OPraHi3ami i 3aXBOPIOBAHICTIO pakom. IHLWIi 3axBopto-
BaHHA, Taki AK CC3 i renatut C, TaKOXK po3riagannca
B LLbOMY KOHTeKcTi [14, 15]. MeTanu WwnpoKo BUKOpUC-
TOBYIOTbCA B CTOMATO/OTIi | IXHE 3aCTOCYBAaHHA MAE Pi3Hi
acnektn [16, 17, 18, 19, 20]. 3 ornsay Ha 6arato 6io-
NoriyHUX GYHKLIM MeTanis, BUBYEHHSA IXHbOTO Npodinto
npu NapoAoHTUTI 1 igeHTUdIKaLis 3MiH IXHbOro piBHA
B POTOBIM PiAMHI NPeACTaBAAITLCA LiKaBUMM | MatoTb
NOTEHWiNHY AiarHOCTUYHY LiHHICTb. [0 LbOro BMUCHO-
BKY aBTOPW AOCAIAXeHHA [21] npuiAwan, BUBYAKOUM
6yab-AKUI MOXK/IMBUI BMJIMB 3aXBOPHOBaHb NMapoAoHTY
Ha KOHLLEeHTPAL,it0 HAaCTYNMHUX MeTaniB y pOTOBIl pianHI
M y KpoBi: Kanbuito (Ca), migi (Cu), 3anisa (Fe), marHito
(Mg), mapranuto (Mn), unHKy (Zn), Kagmito (Cd) i cBUHLO
(Pb) gns Toro, W06 moxkHa byno0 eheKTUBHO BiAPI3HATH
JIOAEN, WO CTPaXKAaTb NAapPOAOHTUTOM, Bif, 340POBUX
nogen. KoHueHTpauito meTanis y CAUHI BUMIiptoBanum
32 4OMOMOro MeToAy Mac-CneKTpomeTpil 3 iHAYK-
TUBHO 3B’A3aHOt0 Nnasmoto (ICP-MS) i onTuyHOI emicili-
HOI CNeKTPOMETpIl 3 iHAYKTUBHO 3B’S3aHOI0 N1a3MOK0
(ICP-OES) y aBox rpynax: 31 nauieHT i3 NapoAOHTUTOM
i 29 300poBUX A06poBONbLLIB. MeTanu bynu posaineHi
Ha ABi rpynu: eceHuianbHi (ocHoBHI) Ca, Cu, Fe, Mg, Mn
i Zn, i ToKcnuHi Cd i Pb.

Y NauieHTiB 3 NapagOHTUTOM Y POTOBIl PiAMHI Halt-
6inblw BUCOKi cepenHi piBHi bynun sussneni 8 Ca (39,2
mr/n), 3a HUm Bunansanm Mg (9,9 mr/n) i Fe (1,0 mr/n).
IHWi meTanm 6ynn NPUCYTHI Y BIiAHOCHO HU3bKUX KiNb-
KOCTAX. TOKCUYHI MeTanu Manu HU3bKi KOHUEHTpauii,
HailBMla 3 aKkux 6yna 8 Pb (15,8 mkr/n). Bapto Bia-
3HAUYMTHU, LLO KOHLEHTpaUia Mn y poToBii pianHi naui-
eHTiB (41,1 mKr/n) 6yna 3HaYHO BMLILE B MOPIBHAHHI 3i
3HAYEHHAM, NPUBEAEHUMM B iHWWX nybnikauiax, age
cepefHA KOHUEHTpauia UbOro enemeHTa CKaagana
2,94+2,83 mKr/n. MosHa 3pobuTK BUCHOBOK Mpo Te,
O KOHLEeHTpawia Mn y CIMHI KONMBAETLCA B LLUMPOKMUX
MexKax. IMoBipHO, Lie 3B’A3aHO 3 BN/JIMBOM [i€TH, Xapyo-
BMX [,06aBOK ab0 pi3HMX MicLb NPOXKMBaAHHA. AK Y rpyni
NaLuieHTiB 3 NApPagOHTUTOM, TaK i B KOHTPOAbHIN rpyni
Ca, Mg i Fe bynn npucyTHi B CNHI B HalBULLMX KOH-
LeHTpaLiAX cepen, ecceHLialbHUX MeTaniB, Npu Lbomy
Pb 3ycTpiyaBcs yvactiwe, Hixk Cd, 6yayuyM OCHOBHUM
TOKCUYHUM MeTasIoM. AHani3 gaHux 3a A0NOMOrow
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[BOCTOPOHHLOrO Tecty MaHHa-YiTHI nokasas, Wo He
6yno 3HaYHUX POo3XoAKeHb MiX piBHAmM Ca, Cd, Fe,
Pb i Zn y cAunHi nauieHTiB 3 NapoOAOHTUTOM i B 340p0-
BUX AOHOpPIB. OAgHAK y NALEHTIB i3 3aXBOPHOBAHHAMM
napogoHTa CnocTepiranoca CTaTUCTUYHO  3Hauyume
36inbLIeHHs KoHueHTpauii Cu (550 %), Mg (190 %) i Mn
(273 %) y cnuHi. Lle 6yno cBig4eHHsM TOro, WO po3-
XOAKEHHS B PIiBHAX LMX €/IeMEHTIB Y CNHI 3B’A3aHi 3
3aXBOPHOBAHHAMM NAPOAOHTA.

KoHueHTpauii AocniaKyBaHUX MeTaniB y pPOTOBIM
PiAVHI TaKOX OLHIOBANM Ha NpeameT BigHOCHUX reH-
OepHUX Bapiauin B obox rpynax (KpuTepit MaHHa-
YiTHi npu p<0,05). CepeaHi pisHi Ca, Cd, Mg, Mn i Pb
6ynu BULLE B CAMHI B NaLLiEHTIB YOMOBIKIB, Y TOM Yac AK
y BunagKax 3 Cu, Fe i Zn cepeaHi KoHUeHTpaLii byau
BULLE B C/IMHI B MALLiEHTIB XKIHOK. 30Kpema, pisHMuA
B 3MicTi Mg Mmix gBoma rpynamm byna AocuTb 3Ha-
yHoto (8,6+5,3 mr/n gna xiHoKk i 11,5%5,3 mr/n ana
YO/10BiKiB). Y KpOBi MaLieHTIB 3 MapogoHTUTOM byau
CaMi BMCOKi KOHLEHTpaLii eceHuia/lbHUX e/IeMEeHTIB:
Fe (451,3 mr/n), Ca (87,0 mr/n), Mg (37,1 mr/n), Zn
(2,2 mr/n) i Cu (0,6 mr/n). IHWI metann 6yamn NPUCYTHI
B CNiZ0BUX KiNbKOCTAX.

Ha HacTynHOMy eTani NOPiBHIOBANM KOHLLEHTPAL,itO
MEeTaNiB y AO0CNIAXKYBAHUX BiONOriYHMX 3pasKax, Wwob
nigTBEPAUTU, YN MOXKHA BUKOPWUCTOBYBATU CAUHY fK
aNbTEePHATMBHUI MaTepian ANA OLiHKM CTaTycy meTa-
NiB BCbOTO OpraHiamy. 3pasku KpoBi i ciMHu Bynu y3arTi
O4HOYACHO B AeB’ATM MNaL€HTIB 3 NapoAoHTUTOM. byB
po3paxoBaHU KoedilieHT Kopenauil KOXHOI napu
0bOpaHUX eNemeHTiB y LUMX pianHax, WO 3HaXoAMBCA
B AianasoHi Big r= -0,413 (Zn) po r=0,336 (Ca).
PesynbTaT cBig4aTb NPO BiACYTHICTb CWUIbHOI NiHil-
HOT Kopensauii MiXK KoHLeHTpauismu metanis (p<0,05).
CepeaHi KOHUEHTpALi BCiX enemeHTiB, 3a BUHATKOM Cd,
CTAaTUCTUYHO 3HAYMMO BiApPI3HANMUCA OOMH Big O4HOrO
B KpOBi 1 Yy cAuHi (TecT MaHHa-YiTHi, p<0,05). Byau
OOCNioKEeHI Kopenauii MiX meTanamu B CAMHI NaLLiEHTIB
3 MAPOAOHTUTOM i B C/IMHI KOHTPOJIbHOI rpynn. Y rpyni
NaLiEHTIB 3 NAPOLOHTUTOM 3HAYMMi NO3UTUBHI acoulia-
uii cnoctepiranucs mix Zn — Fe, Fe — Pb, Cd — Ca, Cd —
Zn i Pb — Cd. KoHugeHTpauia Cd, Mn i Mg y cauHi byna
3BOPOTHO NPONOpPLiHA IHWKUM enemeHTam. Y BUNagKy

KOHTPONbHOI rpynu CUNbHI NO3UTUBHI Kopensauii yan
BMABNEHI MiXX HAcTynHUMKM enemeHTamu: Ca — Mg,
Zn—-Cd, Ca—Cd, Ca—2Zni Pb - Mg, y Toi yac sk Cd
HeraTMBHO KOpentoBaB 3 HiNbLIiCTIO MeTaniB. XapakTep
B3aEMHOI 3a/1IEXKHOCTI MeTasliB Yy C/IMHI NALLIEHTIB BiApi3-
HABCA Bifg, TAaKOro B 340p0OBUX AOHOPIB.

LLlo6 BMBYMTM MOMKAMBICTb AiarHOCTUKM 3aXBOPIO-
BaHb MapOAOHTY Ha OCHOBI 3MICTy MeTaniB y CAWHI,
6yB NpoBeAeHUIN iEpapXiYHUI KNacTepHUI aHani3, Ha
niacTaBi AKOro 3pobaeHnt BUCHOBOK NpPO Te, WO Kna-
cudikalia Ha OCHOBiI KOHUEHTpaLilA BOCbMW A0CHi-
OXKEHUX MeTaniB y CAMHI Aa€ 3a40BifbHI  pe3ysb-
TaTU. B3aEMO3B’A30K MiK KOHLEHTpaLiasmMu MmeTanis
i 3aXBOPIOBAHHAMW NapPOAOHTY MOXKe B MalibyTHbOMY
NOC/NYKUTK 3anobiraHHIO peuuanBy 3aXBOPHOBAHHS.
MpoTe, mae 6yTn wWe 6arato poboTn 3 igeHTUdIKa-
Lii pi3HMX MONEeKyn, y TOMy YMCAi MeTanis, WO MatoTb
KNiHIYHY LHHICTb ANA OLiHKM NMOTOYHOI i MalibyTHbLOI

aKTUBHOCTI  OECTPYKTUBHWUX 3aXBOPKOBAHb  TKaHWH
napogoHTa [22].
BucHoBKKU. 1. BumipM KOHKpeTHux 6Hioximiu-

HUX MapameTpiB y KpoBi abo AceHeBil pianHM MoKa-
3311, WO CAMHA € Kpawmm bionoriyHMm matepia-
NIOM NpU NapoaoHTUTI i BiomapKepu CAUHU MOXKYTb
BMKOPUCTOBYBATUCA AK TeCTU ANA CKPUHIHTOBOTO
AiarHo3y, MpOrHo3y nporpecyBaHHA 3axBOPOBaHb
napoaoHTa.

2. JocnigeHHA Ha OCHOBI KOHLEHTpaLii BOCbMMU
meTanis (Ca, Cu, Fe, Mg, Mn i Zn, Cd, Pb) y caunHi noka-
3aB, LLLO XapaKTep B3aEMHOI 3aN1€XHOCTi MeTaiB Yy C/INHI
MALiEHTIB NPM NApPOAOHTUTAX BigpPI3HABCA Bif, Takoro
B 34,0POBMX JOHOPIB | TOMY ifeHTUdIKaLia 3MiH IXHbOro
piBHA B POTOBII PigMHI MAa€E NOTEHLIAHY AiarHOCTUYHY
LiHHICTb.

MepcnekTMBM NoganblinMX pgocnigKeHb. MalibyTHi
po3pobKM B 06NACTi NPOTEOMHOrO aHani3y i nepcoHani-
30BaHOi MeANLMHU NPOKAAAYTh WAAX A0 NOABN HOBUX
KiNIbKiICHUX TeCTIB 41A AiarHOCTUKM Pi3HUX CTail 3aXBO-
PIOBAHHA TKAaHMH NapagoHTa, Y TOMY YMCAi MO BMICTY
i AMHaMmiLi MeTanis y canHi. IxHe 3acTocyBaHHA B 061aCTi
cTomaTosorii byae 3anexaTn B TOMy YMCAi Big, TOro, AK
NpPaKTUKytoYi nikapi 6yayTb BUKOPMUCTOBYBATH iX Y CBOIMN
NOBCAKAEHHIN KNIHIYHIM NpaKTUL.

Nitepatypa

. Zhai G. Clinical relevance of biochemical and metabolic changes in osteoarthritis. Advances in Clinical Chemistry.
2021;101:95-120.

. He W, You M, Li Z, Cao L, Xu F, Li F, et al. Upconversion nanoparticles-based lateral flow immunoassay for point-of-care diagnosis
of periodontitis. Sensors and Actuators, B: Chemical. 2021;334:29673.

. El Azazy O, Amr K, And A, Fattah E, Abouzaid M. Evaluation of serum and gingival crevicular fluid microRNA-223, microRNA-203
and microRNA-200b expression in chronic periodontitis patients with and without diabetes type 2. Archives of Oral Biology.
2020;121:104949.

. Khurshid Z, Warsi |, Moin SF, Slowey PD, Latif M, Zohaib S, et al. Biochemical analysis of oral fluids for disease detection Advances
in Clinical Chemistry. 2021;100:205-253.

. Goudouri OM. Kontonasaki E, Boccaccini AR. Biomaterials for Oral and Dental Tissue Engineering. Woodhead Publishing; 2017.
Chapter 17, Layered scaffolds for periodontal regeneration; p. 279-295.

. Preshaw PM, Taylor JJ, Jaedicke KM, De Jager M, Bikker JW, Selten W, et al.Treatment of periodontitis reduces systemic
inflammation in type 2 diabetes. Journal of Clinical Periodontology. 2020;47(6):737-746.

. Kinane DF, Stathopoulou PG, Papapanou PN. Periodontal diseases. Nature Reviews Disease Primers. 2017;22(3):17038.

. Altun E, Walther C, Borof K, Petersen E, Lieske B, Kasapoudis D, et al. Association between Dietary Pattern and Periodontitis-A.
Cross-Sectional Study Nutrients. 2021;13(11):4167.

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumnHu — 2022 — Bun. 2, Tom 1 (164)



ornaauv NiTEPATYPU

9. Ghallab NA. Diagnostic potential and future directions of biomarkers in gingival crevicular fluid and saliva of periodontal diseases:
Review of the current evidence. Archives of Oral Biology. 2018;87:115-124.

10.0lsen |, Singhrao S.K, Osmundsen H. Periodontitis, pathogenesis and progression: miRNA-mediated cellular responses to
Porphyromonas gingivalis. Journal of Oral Microbiology. 2017;9(1):1333396.

11.0gata-Kawata H, Izumiya M, Kurioka D, Honma Y, Yamada Y, Furuta K, et al. Circulating exosomal microRNAs as biomarkers of
colon cancer. PLoS One. 2014;9(4): €92921.

12.Zhang L, Zhu Y, Hao R, Shao M, Luo Y. Cadmium levels in tissue and plasma as a risk factor for prostate carcinoma: a meta-
analysis. Biological Trace Element Research. 2016;172(1):86-92.

13.Saghir M, Shaheen N, Shah MH. Comparative evaluation of trace metals in the blood of hepatitis C patients and healthy donors.
Biological Trace Element Research. 2011;143:751-63.

14.Tan C, Chen H. Screening of prostate cancer by analyzing trace elements in hair and chemometrics. Biological Trace Element
Research. 2011;144:97-108.

15.Wozniak A, Napierala M, Golasik M, Herman M, Walas S, Piekoszewski W, et.al. Metal concentrations in hair of patients with various
head and neck cancers as a diagnostic aid. BioMetals. 2016;29:81-93.

16.Yousefi H. Replacing dental amalgam by mercury-free restorative materials; it’s time to take action. DARU. 2018;26(1):1-3.

17.Nikolova MP, Chavali MS. Metal Oxide Nanoparticles as Biomedical Materials. Biomimetics (Basel). 2020;5(2):27.

18.0lIszewska A, Hanc A. The potential of trace elements mapping in child’s natal tooth by laser ablation-ICPMS method. Biological
Trace Element Research. 2020;196(2):646-653.

19.Kulkarni P, Bansal SA, Jain A, Tiwari U, Anand A. Assessment of nickel release from various dental appliances used routinely
in pediatric dentistry. Indian Journal of Dental Research. 2016;7(2):81-85.

20.Ashtiani RE, Alam M, Tavakolizadeh S, Abbasi K. The Role of Biomaterials and Biocompatible Materials in Implant-Supported
Dental Prosthesis. Evidence-Based Complementary and Alternative Medicine. 2021;2021:3349433.

21.Herman M, Golasik M, Piekoszewski W, Walas S, Napierala M, Wyganowska-Swiatkowska M, et. al. Essential and Toxic Metals
in Oral Fluid-a Potential Role in the Diagnosis of Periodontal Diseases. Biological Trace Element Research. 2016;173(2):275-82.

22.Gupta A, Govila V, Saini A. Proteomics — The research frontier in periodontics. Journal of Oral Biology and Craniofacial Research.
2015;5(1):46-52.

BIOMAPKEPU CIUHU NPU NATONOMNYHUX CTAHAX NAPOAOHTA

OctpoBcbKa C.C., lfepacumuyk M.T., Kpuxkaniscbkuin A.T., 3aiiues /1.0., TepeweHko H.M., BenukopogHuii B.I.

Pe3tome. B ornagi iHo3eMHOI niTepaTypu HaZaHW aHaNi3 BUKOPUCTAHHA POTOBOT PiAUHM ANA AiarHOCTUKM 3aXBOPIO-
BaHb NAPOAOHTY. TeCTyBaHHA CIMHM NOKa3ano H6aratoobiuatoui pesynsbtati B psaai obnactei, ocobanBo B ranysax reHo-
MiKK1, MiKpOBiOMiKM, NPOTEOMIKM, MeTaboNOMIKK Ta TPAHCKPUNTOMIKU. CAMHA MICTUTb LIMPOKKUIA cneKTp biomapKepis
6inka, AHK Ta PHK, aki aonomaratoTb y giarHocTuui 6e3niui 3aXBoproBaHb Ta CTaHiB, BKAKOYAKOUYM PaK, CEPLEBO-CYAUHHI,
ayTOIMYHHI | fiereHepaTMBHI XBOPOOM, a TaKOXK 3aXBOPHOBAaHHA TKAHWH MNApOoAOHTa. Y HU3Li A0CNigXKEHb 3 BUCOKOHO LiiH-
HIiCTIO [0Ka3iB MOKa3aHo, WO HiomapKepu CAMHU MOXKYTb BUKOPUCTOBYBATMCA AK TECTU A/1A CKPUHIHFOBOro AjarHosy,
NPOrHO3y Ta OLHKM NPOrpecyBaHHA 3aXBOPOBaHb NApOAOHTa. BuBYanu BNAMB NATONOMNYHOIO CTaHY MNAapOA0HTA HA KOH-
LeHTpaL,io MeTaniB y poToBii piguHi Ta B Kposi: Ca, Cu, Fe, Mg, Mn, Zn, Cd Ta Pb ans Toro, wo6 moxHa 6yno epeKTuBHO
BiAPI3HATU Ntoaen, AKi CTpaXkAaloTb Ha MAPOAOHTHUT, Big, 340p0BUX toael. KoOHUEeHTpaLLilo MeTaniB y CMHI BUMiptoBanm
Y NaUi€eHTIB i3 NAapPOAOHTUTOM Ta 340p0BMX A06p0BONBLIB. AK Y rpyni NaLieHTIB 3 NAapPagOHTUTOM, TaK i B KOHTPOJIbHIM
rpyni Ca, Mg i Fe 6ynn NnpucyTHi B CAMHI B HAMBULLMX KOHLLEHTPALAX cepes, ecceHliabHUX MeTaniB, cepes TOKCUYHUX
Pb 3ycTpiyaBca 3HayHO yacTilwe Hixk Cd. Y nauieHTiB i3 3aXBOPIOBAHHAMM NAaPOAOHTY CNOCTEPiranocs CTaTUCTUYHO 3Ha-
yyle 36inbweHHn KoHueHTpauii Cu, Mg Ta Mn. CepeaHi pisHi Ca, Cd, Mg, Mn Ta Pb 6yan BUWMMK B CNHI Y NALiEHTIB
Y0/10BIKiB, a cepegHi piBHi Cu, Fe Ta Zn 6ynn BUWMMM y NALLIEHTIB XKiHOK. Bynn gocnigxeHi Kopenawii Mixk meTanamu
Y CIVHI NALEHTIB 3 NAPOAOHTUTOM Ta Y CIMHI KOHTPO/IbHOI rPyNK. Y nepomy BUNaAKy 3Ha4YHi MO3UTUBHI acouiauii cno-
cTepirannca mixk Zn — Fe, Fe — Pb, Cd — Ca, Cd —Zn Ta Pb — Cd. Y pasi KOHTPOAbHOI rpynu CUAbHI NO3UTUBHI Kopensauii byan
BUAB/EHI MiXK TaKuMn enemeHTamun: Ca — Mg, Zn — Cd, Ca — Cd, Ca — Zn Ta Pb — Mg, Togi sik Cd HeraTMBHO KopentoBas
3 BinbLicTio MmeTanis. XapaKTep B3aEMHOI 3a/IEXKHOCTI MeTaniB y pOTOBIl PiAVHI NALiEHTIB BiAPI3HABCA Big Takoro y 340-
POBUX AOHOPIB. TAKMM YMHOM, AOCAIAMKEHHS B3AEMO3B’A3KY MiXK KOHLLEHTPaLiAsMNU MeTaniB y C/IMHI NPU NapoaoHTUTaX
MOKE MaTu AiarHOCTUYHY Ta NPOiNaKTUYHY LiHHICTb.

KntouoBi cnoBa: 6iomapKepu CIMHW, NAaPagOHTUT, 4iarHOCTMKA, XiMiYHI e1eMeHTU, KopenaLia MiX meTaiamu.

SALIVA BIOMARKERS IN PATHOLOGICAL CONDITIONS OF PERIODONTIUM

Ostrovska S.S., Gerasimchuk P.G., Krizhanivsky D.G., Zaitsev L.O., Tereshchenko N.M., Velikorodni V.I.

Abstract. In the review of foreign literature, an analysis of the use of oral fluid for the diagnosis of diseases of oral
cavity is provided.

Due to the high prevalence of periodontal disease, it is important to identify biomarkers that are effective in the
clinical assessment of periodontal disease. Therefore, many researchers have tried to identify markers specific to
periodontitis. Traditionally, the diagnosis has been based on the measurement of specific biochemical parameters in
blood or gingival crack fluid, but recently saliva has become the best biological material. Various biomarkers of saliva have
been proposed opening promising prospects for its use as a key diagnostic environment for periodontal disease. Saliva
testing has shown promising results in a number of areas, especially in the those of genomics, microbiomics, proteomics,
metabolomics and transcriptomics. Saliva contains a wide range of protein, DNA and RNA biomarkers, which help in the
diagnosis of many diseases and conditions, including cancer, cardiovascular, autoimmune and degenerative diseases, as
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well as diseases of the oral cavity. A number of studies with high value of evidence have shown that saliva biomarkers
can be used as tests for screening diagnosis, prognosis and evaluation of periodontal disease progression. They studied
the effect of the pathological condition of the periodontium on the concentration of metals in the oral fluid and in the
blood: Ca, Cu, Fe, Mg, Mn, Zn, Cd and Pb in order to be able to effectively distinguish people suffering from periodontitis
from healthy people. It was showed, that the average concentrations of all elements studied, with the exception of Cd,
were statistically significantly different from each other in blood and saliva. The concentration of metals in saliva was
measured in patients with periodontitis and healthy volunteers. Both in the group of patients with periodontitis and in
the control group Ca, Mg and Fe were present in the highest concentrations among essential metals, and among the
toxic ones Pb was much more common than Cd. In patients with periodontal diseases there is a statistically significant
increase in the concentration of Cu, Mg and Mn. The average Ca, Cd, Mg, Mn and Pb levels were higher in saliva in
men, and the average Cu, Fe and Zn levels were higher in women. The correlations between metals in the saliva of
patients with periodontitis and in the saliva of the control group were investigated. In the first case, significant positive
associations were observed between Zn — Fe, Fe — Pb, Cd — Ca, Cd — Zn and Pb — Cd. In the case of the control group,
strong positive correlations were detected between the following elements: Ca — Mg, Zn — Cd, Ca—Cd, Ca—Zn and Pb —
Mg, while Cd negatively correlated with most metals. The nature of the mutual dependence of metals in the oral fluid
of patients was different from that of healthy donors. Thus, the study of the relationship between the concentrations of
metals in saliva in periodontitis can have diagnostic and prophylactic value.
Key words: saliva biomarkers, periodontitis, chemical elements, metals correlation, diagnosis.
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