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Dentistry uses fixed prostheses as a tertiary prevention. Prostheses in the oral cavity are foreign bodies. There-
fore, they lead to a violation of the biological balance. It can cause complications during treatment.

The purpose of the work was to determine the influence of galvanism on the composition of the microbiocenosis
of the oral cavity in patients who used orthopaedic structures made of different materials, depending on the design
features of the prosthesis.

An examination of 81 persons who were prosthetics with fixed structures was carried out. They determined the
composition of periodontal plaque bacteria. A plaque sample was taken from the surface of the cervical area of the
vestibular surface of orthopaedic structures (crowns) close to the gingival margin (without touching or injuring it)
on the maxilla and mandible to do this. The multiplex polymerase chain reaction method was used in real-time to
determine microfilora's bacterial mass and quantitative ratios. Biopotentials of the oral cavity were also determined.
The potential difference was evaluated between the extreme points of the metal prosthesis (metal-metal) and the

metal inclusion and the mucous membrane of the oral cavity.

The presence of galvanism was established in all patients with fixed orthopaedic structures. It was determined
that individual representatives of the microflora have different sensitivities to changes in the electrical potential of
the oral cavity. The microbiome as a whole is a stable entity with a certain homeostasis.

These phenomena should be considered when conducting orthopaedic treatment and recommending the pa-

tient's hygiene after orthopaedic treatment.

Key words: fixed orthopaedic structures, oral microbiome, galvanism of the oral cavity.

Connection of the publication with planned
research works.

The work is a fragment of the scientific topics of
the Department of Therapeutic Dentistry of the Poltava
State Medical University (PSMU) «Development of
pathogenetic prevention of pathological changes in
the oral cavity of people with internal diseases» (state
registration number 0121U108263) and Orthopedic
Dentistry with Implantology of the Poltava State
Medical University (PSMU) «Application of the latest
technologies for diagnosis and treatment of functional
pathology of the dental and jaw system» (state
registration number 0121U113817).

Introduction.

In the natural environment, microorganisms exist
in two forms: free-floating or planktonic and fixed
(sessile) —as part of biofilms. Most often, bacteria form
microbial communities, in particular on the surface
and cavities of the human body. These formations
are called microbiomes or biofilms [1, 2]. Biofilms are

structured systems that differentiate functions between
the representatives that inhabit them. Biofilms are
surrounded by a polymer matrix, are constantly
renewed, have internal and external intercellular
interactions [3].

The oral cavity is one of the complex and stable
biotopes, which is very favourable for the growth
and maintenance of biofilms. It maintains constant
temperature, acidity, humidity and other parameters.
Tissues have a complex microanatomy [4].

With age, due to various reasons, a person
loses teeth. This problem is solved with the help of
orthopaedic treatment. The most popular type of dental
prostheses are fixed orthopaedic structures. The need
for dental prosthetics among the adult population of
Ukraine is relatively high —about 80%. But orthopaedic
structures in the oral cavity lead to a violation of the
biological balance. The nature and severity of these
changes depend both on the material and technology
of manufacturing prostheses and on the influence of
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the galvanic factor, which together can cause social
maladjustment of the patient [5].

Today, stainless steel, cobalt-chromium and silver-
palladium alloys, gold and platinum alloys, and others,
which include iron, chromium, nickel, titanium, man-
ganese, silicon, molybdenum, cobalt, palladium, zinc,
silver, gold, etc. are used for the manufacture of ortho-
paedic structures. They use silver, copper, manganese,
magnesium and cadmium as solder.

Various metals and alloys in the oral cavity, in con-
tact with the oral fluid, cause a potential difference. On
the surface of prostheses with metal inclusions, an ex-
cess of electrons and a negative charge are formed. That
is, a galvanic cell is formed. Its potential depends on the
physicochemical properties of the structural compo-
nents of metals, the quality of prostheses, the amount
of oral fluid, and its biochemical, physicochemical, and
rheological properties [6].

In the oral cavity, prostheses are colonized by a com-
plex microbial biofilm of dental plaque, which contains
numerous bacteria and fungi. Conditions for developing
potentially opportunistic microorganisms can arise in
the biofilm of a dental prosthesis, which can serve as
causative agents of periodontal and oral mucosal dis-
eases [1, 7].

The aim of the study.

Determination of the influence of galvanism on the
composition of the microbiocenosis of the oral cavity in
patients who used orthopaedic structures made of dif-
ferent materials depending on the design features of
the prosthesis.

Object and research methods.

While performing the task, 81 people aged 35 to 55
were examined, including 35 men and 46 women who
were prosthetics with fixed structures. Patients were
divided into four groups depending on the type of pros-
thesis:

Group 1 — patients with soldered orthopaedic struc-
tures in the oral cavity;

Group 2 — patients who have solid-cast constructions
with plastic lining in the oral cavity;

Group 3 — patients with solid-cast constructions in
the oral cavity;

Group 4 — patients with metal-ceramic structures in
the oral cavity.

The research was conducted based on the ortho-
paedic and therapeutic dentistry departments of the
PSMU, a regional clinical dental polyclinic. Patients were
examined according to the traditional scheme, which
included a clinical examination of the oral cavity, peri-

odontal status and examination of orthopaedic struc-
tures. Bacteriological studies were conducted based on
the Research Institute of Genetic and Immunological
Foundations of Pathology and Pharmacogenetics of the
Poltava State Medical University. To determine the bac-
teria in the gingival plaque of the study participants, a
plaque sample was taken using a microbrush from the
surface of the cervical area of the vestibular surface of
orthopaedic structures (crowns) close to the gingival
margin (without touching or injuring it), on the upper
and lower jaws. Tubes with samples were delivered to
the laboratory within an hour. The real-time multiplex
polymerase chain reaction (PCR-RT) method was used
[8]. Amplification results were recorded using a DT-322
detection amplifier, and the number of gene copies was
calculated by software based on the indicator cycle in-
dicator; quantitative results are expressed in decimal
logarithms [9].

We determined the total bacterial mass and quan-
titative ratios of Lactobacillus spp., Enterobacteriaceae
spp., Streptococcus spp., Eubacterium spp. and Candida
spp.

Biopotentials of the oral cavity were measured using
a BPM-03 biopotentiometer [10]. The potential differ-
ence was evaluated between the extreme points of the
prosthesis (metal-metal) and the metal inclusion and
the mucous membrane of the oral cavity. Oral biopo-
tentials were measured in centivolts (cV). The potential
difference between the studied alloys and the oral cav-
ity’s mucous membrane was calculated based on the
obtained results.

Statistical processing of the obtained data was car-
ried out using the standard program package “STATIS-
TICA 6.0 for Windows” (StatSoft Inc., USA). Graphs were
created using the Microsoft Excel spreadsheet. The re-
sults of microbiological studies were analyzed using the
regression analysis method [11].

Research results and their discussion.

The results of the work, which specifically studied
the effect of electric action on fixed dental orthopaedic
structures, are shown in the table. We established the
presence of galvanism in all patients who had soldered
fixed orthopaedic structures, solid cast fixed structures
with plastic lining, solid cast fixed orthopaedic struc-
tures, and metal-ceramic fixed structures in the range
from 8.3 to 20.0 cV in the oral cavity.

The table summarizes the data of a microbiologi-
cal study that characterizes the number of representa-
tives of the microflora growing in the oral cavity under
conditions of galvanism (in the decimal logarithm of

Table - Indicators of the potential difference (cV) and the number of microorganisms (lg CFU/mg)
depending on the type of orthopedic construction

Indicators Quantitative composition of the microbiota of cervical areas, |g CFU/mg
Groups of examinees |of potential||_actobacillus|Enterobacteriaceae| Streptococcus . Candida
difference spp. Spp. pspp Eubacterium spp. Spp.
1 — patients with soldered
structures 20,0 3,17+0,74 5,4+0,58 4,43+2,73 4,3+0,19 3,7%0,12
2 — patients who have solid-
cast constructions with 17,4 1,64+0,57 4,7+0,63 6,6+0,32 4,86+0,43 3,28+0,19
plastic lining
8 patients with solid-cast | 44 3 | 34540 82 3,72+0,25 5,8+0,33 520,45  |3,52£0,07
constructions ’ T e T T TET
4 patients with metal- 83 | 410,86 2,4+0,41 6,6+0,23 3,8+1,3  [1,8+0,88
ceramic structures ’ T T T e S
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colony-forming units per milligram — CFU/ =

mg). We see differences in the number of
microorganisms depending on the poten-
tial difference and the type of orthopaedic
construction. This difference is within cer-

tain limits. The range of these limits is from A

1.64 t0 6.6 Ig CFU/mg.
A graph (fig.) was made from the data
presented in the table for greater clar-

== Indicators of potential difference

Quantitative composition of the
=== microbiota of cervical areas, Ig
CFU/mg, Lactobecillus spp.

ity. Groups are displayed on the abscissa 15
axis, and potential difference indicators
measured in patients with galvanosis are
displayed on the ordinate axis. The graphs
confirm the decrease in the number of one 10

Cuantitative composition of the
= microbiota of cervical areas, Ig
CFL/mg, Enterobacteriaceas spp.
Quantitative composition of the
= microbiota of cervical areas, Ig
CFU/mg, Streptococcus spp.

type of microflora but, at the same time,
the increase in the number of others. Due
to this, the range limits remain more or
less constant. g

It indicates that a change in the poten-
tial difference of the electric current in the
oral cavity in the range from 8.3 to 20.0 cV
affects individual types of bacteria, but in

Quantitative composition of the
microbiota of cervical areas, Ig
CFU/mg, Eubacterium spp.

CQuantitative composition of the
= microbiota of cervical areas, Ig
CFU/mg, Candida spp.

general, the specified potential does not 1

have a detrimental effect on the number
of the microflora of the oral microbiome.

The number of representatives of En-
terobacteriaceae spp. changes most proportionally to
changes in the potential difference of the electric cur-
rent in the oral cavity. This family of microorganisms has
only a few pathogenic strains that cause opportunistic
infections (infections that cannot occur in healthy peo-
ple but can develop in people with weakened immune
systems). Candida fungi are also sensitive to galvanism:
when the electric potential increases, their number in-
creases. Galvanism has a depressing effect on strepto-
cocci. Specifically, streptococci suppress other types of
microflora in the oral cavity. Lactobacilli have the same
effect but behave opposite to streptococci in a certain
range of potential differences.

Eubacteria have adaptive mechanisms to the ef-
fect of electric current within certain limits. The graph
shows that eubacteria and Candida fungi decrease pro-
portionally when the number of streptococci increases.
In general, the number of representatives of the micro-
biome remains within certain limits. The behaviour of
the microflora can indicate the presence of a sufficient
number of representatives of microorganisms to form a

DOI 10.29254/2077-4214-2023-2-169-437-443
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Figure — The number of microorganisms depending on the potential

difference and the type of orthopaedic construction

particular microbiome. It also shows the resistance of
the microbiome to changes in the potential difference
in a specific range in the oral cavity.

Conclusions.

A certain amount of microorganisms is required to
form the microbiome in the oral cavity. The occurrence
of galvanism in the oral cavity affects individual types
of bacteria. The representatives of Enterobacteriaceae
spp. are most sensitive to changes in the electric current
potential in the oral cavity. When galvanism occurs in
the oral cavity, the microbiome, a biological substance
that counteracts galvanism, generally remains in a cer-
tain amount. The microbiome is a more stable entity
than individual representatives of the microflora. These
phenomena should be considered when conducting or-
thopaedic treatment and recommending the patient’s
hygiene after orthopaedic treatment.

Prospects for further research.

Study of the oral microbiome concerning its stability
depending on age, nutrition, bad habits, oral hygiene,
salivation and chewing, etc.

3aiiyes A. B., KomeneeacoKa H. B., lepenenoesa T. B.,
Koeanw 0. I1., J/lyzoea /1. O., CemeHeHkKo I. I1., HikoniwuH A. K. .
3ANNIEXXHICTb OPAJIbHOIO BIO®1/1bMY BIA4 TAJZIbBAHI3MY POTOBOI NOPOXXHUHU

MonTaBCcbKU AepKaBHUI meguuHUiA yHiBepcuTeT (m. MonTaea, YKpaiHa)

kotelevska.natalia@gmail.com

Cmomamosoezis 8 AKocmi mpemuHHOI NPoginakmMuUKU 30CmMocosye He3HiMHe npome3ysaHHA. lpomesu 8
MOPOHCHUHI poma € iHOPOOHUMU Minamu, momy npu3eodame 00 nopyweHHs bionoeivyHoi pisHosaau. Lle moxuce

cmamu npUYUHOK YCKAAOHEHb Mpu MiKYyB8aHHI.

Mema pobomu 1onAs2asa 8 8U3HAYEHHI 8r1/1UBY 2A/168AHI3MY HA CKAAO MIiKpPobioyeHo3y pomoeoi rnoporHUHU
Yy X80pUX, W0 KOpucmyeaaucsa opmornedu4yHUMU KOHCMPYKUIAMU 3 pi3HUX mamepianie 8 3asnexcHocmi 8io

KOHCMpyKmMugHux ocobausocmeli npomesy.
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lMposedeHo obcmexceHHs 81 ocobu, ski 6yau 3anpome308aHi HE3HIMHUMU KOHCMPYKUiamu. B Hux 6yno
B8U3HA4YeHO cKnad 6bakmepili npusceHHo2o0 3yb6HO20 Hanbomy. [nA ybo2o 3 rnosepxHi npuwulikogoi OinAHKU
secmubynapHoi nosepxHi opmoneduyHuUx KOHCMPYKUili (KopoHOK) y 6e3nocepedHili 61u3bKocmi 00 AceHH020 Kparo
(He mopkaroyucs | He mpasmyrodu (io2o), Ha sepxHili i HUXCHIl wenenax 6panu npoby Hanvomy. 19 8U3HAYEHHS
6akmepianbHOi Macu mMa KinbKiCHUX CriegiOHOWeHb MIKPO@aAopU 3aCmocosysanu Memood MysabmurnaeKkCcHoi
rnonimepasHoi AaHY20801 peakyii 8 pexcumi peanbHozo 4acy. Takoxuc eusHa4yanu 6GiornomeHyianu pomosoi
MOPOXHUHU. Pi3HUYO nomeHyianie ouiH8anu Mixc KpaliHiMmu moykamu Mmemaseso2o npomesa (Meman-meman) i
Memasie8UM BK/KOYEHHAM Ma C/1U3080H 060/10HKOK MOPOXCHUHU poma.

byno 8cmaHoeneHo MNpucymHicme 2aab8aHI3MY Y 8CiX NayieHmie i3 He3HIMHUMU 0opmoneduYyHuUMU
KOHCMPYKUiaMuU. Bu3Ha4yeHO, WO OKpemi npedcmasHuUKU MIKpogaopu Marome pisHy 4vymaaueicme npu 3miHi
esIeKMpPUYHO20 nomeHuyiasay nopoxcHUHU poma. Mikpobiom 8 yinomy € cmiliKum ymeopeHHAM, AKUl mae nesHull

comMmeocmas.

Ui seuwa mpeba spaxogysamu rpu npogedeHHi opmoneduyHo20 iKy8AHHA Ma rpu PeKomMeHOauiax w000
ocobucmoi eizieHu nayieHMom nicsasa opmoneduYHO20 MiKYBAHHS.

Knrovoei cnoea: He3HimMHi opmoneduy4Hi KOHCMPYKii, opansbHUl MiKkpobiom, 2anb8aHI3M MOPOHHUHU poma.

38’A30K ny6nikaujii 3 nnaHoBMMM HayKOBO-goCNiA-
HUMK poboTamu.

Pobota € pparmeHtom HAP Kadegpu TepaneBTUYHOI
ctomaTtosorii  NonTaBCbKOrO AEP!KABHOMO MeLMYHOro
yHiBepcuTety (MAMY) «Po3pobka naToreHeTUYHoi npo-
biNaKTMKM NaTONOTIYHUX 3MiH Y MOPOXKHMHI poTa ocib i3
BHYTPILLHIMM XBOpO6ammn» (aeprKaBHUIN peecTpaLinHKnii
Ne 0121U108263) Ta opToneamMyHoi CTOMaToNOTii 3 iMn-
naHTosnorieto MNonTaBCbKOro AepKaBHOrO MegUYHOrO YHi-
Bepcutety (MAMY) «3acTtocyBaHHS HOBITHIX TEXHOOTIMN
ONA iarHOCTUKM Ta NiKyBaHHA GYHKLiOHaNbHOI naTonorii
3ybo-LLeNenHoi cucTemmu» (OepsKaBHUM peecTpauiiHui
Ne 0121U113817).

Bctyn.

MikpoopraHiamu, nepebyBatoun B NPUpPoOaHOMY Ce-
penoBuLi icHyOTb y ABOX dopmax: Bi/SIbHOMAABAKOYOI,
ab0 NNaHKTOHHOI Ta 3aKpinieHoi (ceccnnbHoi) — y ckna-
Ai 6ionniBoK. HaltyacTiwe 6aKkTepii yTBOPIOOTb MIKPOGHI
CMiBTOBApUCTBA, 30KPEMa Ha MOBEPXHi Ta MOPOXKHUHAX
Tina ntogunn. i yTBopeHHA Ha3nBaoTb Mikpobiomamuy,
biodinbmamum abo bionniskamu [1, 2]. bionniBKK € CTpyK-
TYpoBaHMMM cucTeMammn 3 audepeHuialieto GyHKLUiN
MiXK NpeAcTaBHMKaMMU, WO iX HacenAawTb. bionnisku oTo-
YeHi NoAIMEePHUM MATPUKCOM, NOCTIMHO OHOB/IOOTHCA,
MatoTb BHYTPILLIHI Ta 30BHILLHI Mi3KKNITUHI B3aemogii [3].

OfHWM i3 CKNagHUX Ta cTabinbHUX BioToNis, BENbMMU
CNPUATIVBUM ANA 3POCTAHHA Ta MIATPUMKN KUTTELIAND-
HOCTi 6ionNiBOK € NOPOXHWHA pPoTa. Y Hili NiATPUMYOTbCA
NOCTIilHi TeMnepaTypa, KUC/IOTHICTb, BO/IOTiCTb Ta iHLUI Na-
pamMeTpu, TKAHMHUM MatoTb CKNaAHY MiKpoaHaTomito [4].

3 BiKOM BHACNIOK Pi3HUX NPUYMH NHOAMHA BTPAYaE
3ybu. Ls npobnema BMpiWYETbCA 33 AOMNOMOIOK OPTO-
neAuYHoro NikyBaHHA. Halibinbw 3aTpebyBaHMm BUAOM
3yBOHUX MPOTE3iB € HE3HIMHI OpTONeAMYHI KOHCTPYKLI.
MNoTtpeba gopocnoro HaceneHHA YKpaiHu B 3ybHOMy npo-
Te3yBaHHI AOCUTb BUCOKA — 61m3bKo 80%. Ane opTtone-
OWYHI KOHCTPYKLIii B MOPOXKHUHI poTa Npu3BOgATb 40
nopyLeHHs BionoriyHoi piBHOBarn. XapakTep i Bupaxe-
HICTb LUMX 3MiH 3anexaTb AK Big, maTtepiany i TexHonorii
BUrOTOB/IEHHA NPOTEe3iB, TaK i Bif, BNJNBY rasbBaHiYHOIro
YMHHMKA, WO B CYKYMHOCTI MOXe CTaTh NMPUYNHOKO COLLi-
aNbHoOI Ae3amanTalii nauieHTa [5].

[na BUrOTOBNIEHHA OPTOMEAMYHUX KOHCTPYKLIN Ha
CbOTOZEHHA BMKOPWUCTOBYIOTb HEP’KaBilody CTasib, KO-
6anbTOXPOMOBI | CPibHO-MaNaAieBi cniaBK, 3010Ti Ta Na-
TMHOBI CNNAaBM Ta iHLWI, 4O CKNagy AKMX BXOAATb 3a/i30,
XPOM, HiKesb, TUTaH, MapraHelb, KPEMHiIl, MONibaeH, Ko-
6anbT, Nanagin, UMHK, cpibao, 301070 Ta iH. B aKkocTi npu-

MoK B HUX BMKOPUCTOBYIOTb CPiBAO, Migb, MapraHeLb,
MarHin Ta Kagmin.

PisHOpigHI meTanu i cnnasm B MOPOXHWUHI POTa, KOH-
TAKTYyIO4M 3 POTOBOK PIAMHOIO, BUKAUKAIOTbL PIi3HMULLO
noTeHuianis. Ha nosepxHi npoTesiB, AKi MalOTb MeTa-
NEeBi BK/IIOYEHHA, YTBOPIOETLCA HAAJIMLLIOK E/eKTPOHIB
i dopmyeTbCcA HeraTMBHUI 3apsfd, TOOTO YTBOPHOETHCA
ranbBaHiuYHMI enemeHT. Moro noTeHujan 3anexuTb Bif,
bi3nKO-XIMIYHUX BNACTUBOCTEN CTPYKTYPHUX KOMMOHEH-
TiB MeTaniB, AKOCTi NPOTE3iB, KiIbKOCTi POTOBOI PiANHM, ii
BioxiMiuHMX, Pi3UKO-XiIMIYHWNX Ta PEOIOTIYHNX BNACTMBOC-
Ten [6].

B pOTOBIl MOPOXKHMHI NPOTE3M KOIOHI3YIOTbCS KOMI-
JIEKCHOK MiKpOobHOM 6ionniBKo 3y6HOro HanboTy, WO
MICTUTb YMCNeHHi Buamn baktepilt i rpmbis. B Hiodinbmi
3y6HOro NpoTesy MOXKYTb BUHUKHYTU YMOBM 1A PO3BU-
TKY MOTEHLIMHO YMOBHO-MATOreHHMX MIKPOOpPraHi3mis,
AKI MOXYTb CyryBatn 36ygHMKamM 3aXBOPIOBaHb Napo-
[0HTA Ta C/IM30BOT 060/IOHKM MOPOXKHMHYK poTa [1, 7].

Merta gocniaKeHHs.

Bu3HaueHHA BNMBY ranbBaHi3My Ha CKNaz mikpobio-
LLleHO3y POTOBOI MOPOXKHWHW Y XBOPWX, LLO KOPUCTYBANN-
CA opTONeANYHNUMM KOHCTPYKLIAMM 3 Pi3HUX MaTepianis B
3a/1eXKHOCTI Bif, KOHCTPYKTUBHMX ocobansocTein npoTtesy.

O6’€eKT i meToAMN AOCNIANKEHHS.

B npoueci BUKOHaHHA 3aBAaHHA NpoBeseHO obcTe-
*KeHHA 81 ocobu y BiLi Big, 35 Ao 55 pokis, 3 HUX 35 vo-
JIOBIKIB i 46 }KiHOK, AKi Oy/M 3anpoTe30BaHi HE3HIMHUMM
KOHCTPYKLjiAMM. XBOpi Bynn po3nogineHi Ha 4 rpynu B 3a-
NEXHOCTI Bif, TUNY NpoTesy:

1 rpyna — MaujieHTH, WO MalOTb Y NMOPOXKHMHI poTa
nasaHi opToneanyHi KOHCTPYKL,i;

2 rpyna — NaLi€HTW, LLO MAIOTb Y MOPOXKHWHI poTa
CYUiNIbHONUTI KOHCTPYKLi 3 NjacTmacoBnm 06/11L0BaH-
HAM;

3 rpyna — nauieHTH, WO MatoTb Y MOPOXKHMHI poTa cy-
LiNbHONUTI KOHCTPYKL,i;

4 rpyna — NaLi€HTH, LLLO MALOTb Y MOPOXKHMHI poTa me-
TaNOKEPAMMUYHI KOHCTPYKLLT.

[JocnipgxeHHa npoBoamnoca Ha 6asi kadeap opTone-
AMYHOI Ta TepaneBTUYHOI cTomaTonorii MAMY, obnacHoi
KNiHIYHOI CTOMAaTO/OrYHOI NOAIKNiIHIKK. XBOpi obcTexy-
BA/INCA 33 TPAAMLIAHOI CXEMOIO, LLLO BKAOYANA KAiHIUHe
0bOCTEXKEHHA POTOBOI MOPOXKHUHWM, NAPOLOHTONOMYHUIA
CTaTyC Ta 0O6CTEXEHHA OPTONEANYHMX KOHCTPYKLiN. Bak-
TepioNIoriyHi AOCNIAKEHHA NPOBOAUANCL Ha 6asi HayKo-
BO-A40CNIAHOIO iHCTUTYTY FEHETUYHUX Ta IMYHONOTIYHNX
OCHOB PO3BUTKY natonorii Ta dapmakoreHeTnkn Mon-
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Tabnanua — MoKasHMKKM pisHMLi noTeHuianis (cB) Ta KinbKocTi mikpoopraHiamis (Ig KYO/mr)
B 3a/IE}KHOCTI Big TMNY OpTONeAMUYHOI KOHCTPYKLi

MoKasHUKN KinbkicHWi cknag, MiKpobioTy NPULLIMIAKOBMX OiNsSHOK, |g KYO/mr
Mpynu oBcTexeHnx PIBHULINO-) 5ctohacillus|Enterobacteriaceae| Streptococcus |[Eubacterium| Candida
TeHwanis spp. Spp. spp spp. Spp.
1 — nmauieHTu, Wo MatTb NasHi
KOHCTPYKLT 20,0 3,17+0,74 5,4+0,58 4,43+2,73 4,3+0,19 |3,7%£0,12
2 — naujeHTu, Wo MatTb
CYLLiNbHONNTI KOHCTPYKLLT 3 17,4 1,64+0,57 4,7+0,63 6,6+0,32 4,86+0,43 |3,28+0,19
naacTMacoBMM 0ONLOBAHHAM
3 — nauieHTn, Wo MarTb CyLib-
HOMMTI KOHCTPYKLLi 11,3 3,45+0,82 3,72+0,25 5,8+0,33 5,2+0,45 |3,52+0,07
4 — nauieHTu, Wo MatTb MeTano-
KEPAMUYHI KOHCTPYKLL] 8,3 4,1+0,86 2,4+0,41 6,6+0,23 3,8+1,3 |1,8+0,88

TaBCbKOr0 [EPXKaBHOTO MegM4YHOro yHisepcutety. [nA
BM3HAYeHHA OaKTepili y cKaagj npuaceHHoro 3yb6Horo
HaNbOTY B Y4aCHMKIB AOCNIAKEHHA NPOBY HaNbOTy 3a6u-
panu 3a AONOMOro MiKpobpalla 3 NoBEPXHi NPULLNI-
KOBOI AiNIAHKM BeCTUOYNAPHOI MOBEPXHI OpTONeauYHUX
KOHCTPYKL,i (KOPOHOK) y 6e3nocepeaHin 6an3bKocTi A0
AICEHHOTO Kpato (He TOpKatouuch i He TpaBMytouM Moro),
Ha BEPXHil | HUXKHIN Wwenenax. MNpobipku 3 npobamm npo-
TATOM rOAMHKN [0CTaBAAAM A0 nabopaTopii. 3acTocoByBa-
I MeTOZ, MY/IbTUMAEKCHOI MONiMepasHOol NaHLroBoi
peakuii B pexxkumi peanbHoro 4acy (M/1P-PY) [8]. Pe3ynb-
TaTM amnaigikaLii peecTpyBann 3a A4ONOMOIOK AETEKTY-
toyoro amnaidikatopy [AT-322, nporpamHo obuncatoBa-
JIM KiNbKiCTb FeH-KoMili 338 MOKa3HUKOM iHAMKATOPHOro
LLMKAY; KiNbKICHI pe3ynbTaTn BUPArKeHi Y AeCATUYHMUX N10-
rapuomax [9].

BusHauyanu 3aranbHy GakTepianbHy macy, KinbKicHi
cnieeigHoweHHA Lactobacillus spp., Enterobacteriaceae
spp., Streptoccocus spp., Eubacterium spp. Ta Candida
spp.

bionoTeHLWjiann poTOBOI NOPOXHMHM BUMIpOBANIM 3a
aonomoroto b6ionoteHuiomeTpa BMM-03 [10]. PisHuuto
noTeHLianiB OLiHIOBANAN MiXK KpalHIMK TOYKaMK npoTe-

He3HIMHI KOHCTPYKL,i 3 NJ1acTMacoBnm 06MLIOBAHHAM,
CYLLiNbHONUTI HE3HIMHI OpTONeAnYHi KOHCTPYKLi, meTa-
JNIOKepPaMMYHi HEe3HIMHI KOHCTPYKLii B Mexax Big, 8,3 Ao
20,0 cB.

[o Tabnuui 38egeHo aaHi mikpobionoriyHoro gocni-
OXKEHHA, AKi XapaKTepu3yloTb KiNbKiCTb NpeaCcTaBHUKIB
MiKpodaopu, BEreTytoUMX B POTOBIN MOPONKHUHI B yMO-
Bax rasibBaHiamy (B AeCATUYHOMY NOrapudPmi KoNoHIeyT-
BOPIOIOYUX OAUHULIL Ha Milirpam — KYO/mr). Mu 6aummo
BIAMIHHOCTI B Ki/IbKOCTi MiKPOOPraHi3MiB B 3a/1€XHOCTI
Bif, Pi3HMLI NOTeHLjianiB i TMNY opTONeaUYHOI KOHCTPYK-
uii. LA pisHMuA BKIAQA€ETbCA Y NEBHI MexKi. [liana3oH uux
Mex cKkiagac sig 1,64 1o 6,6 Ig KYO/mr.

[Ons 6inbluoi HAOYHOCTI 3 AaHMX, WO NpeacTaBeHi
B Tabauui, 6yno 3pobneHo rpadik (puc.). Ha oci abecumc
Big0bpaKeHo rpynu, Ha oci opaMHAT — NOKA3HUKK Pi3HK-
Li NOTeHUjaniB, AKI BUMIpAAK Y XBOPUX 3 ra/ibBaHO30M.
MpadikM NiaTBEpPAXKYIOTb 3MEHLUEHHA KiNbKOCTI 0AHOrO
BMAY MiKPODIOpK, ane B TOM e Yac 3pOCTaHHA KiNIbKOCTI
iHLWOro. 32 paxyHOK LLbOro MexKi AianasoHy 3aAMLwatoTbCa
6iNbL-MeHLL NOCTIMHUMU.

Lle BKka3ye Ha Te, WO 3MiHa Pi3HULi NOTeHLiany enek-
TPUYHOTO CTPYMY B MOPOXKHMHI pOTa B Mexax Bia 8,3 o

3a (MeTan-meTan) i MeTaneBUM BKIKOYEH-
25

HAM Ta C/IM30BO0 06OIOHKOH MOPOKHUHM
poTa. bionoTeHuiann NOPOXHUHKU poTa BK-
MmiptoBanu y caHTiBonbTax (cB). Ha ocHosi
OTPUMAHMX Pe3yNbTaTiB BUPaXOBYBaiu pis-

HULIO MOTeHUiaNiB MiX [OCANIAKYBAHUMMU 20
CniaBammu Ta C/M30BOKO 0OO/MIOHKOK Mo-
POMKHWHM pOTa.

CTaTucTMuHy  06pobKy  OTpPMMaHMX
OaHMX MPOBOAMAN 33 OOMOMOrOK CTaH-

-

[JECTHTT]

e KLTBHICHWH CHNED MikpoBioTH
NPHWHITKOBKX SinAHOK, |g
KYO/mr Lactobacillus spp.

OapTHOro nakety nporpam «STATISTICA 6.0
for Windows» (StatSoft Inc., CLUA). Mpadikn
6yn0 CTBOPEHO 33 AOMNOMOro TabanYHO-
ro npouecopa Microsoft Excel. Pe3ynbrati

s KN BHICHW I cHna g mikpoGioTw
NPUWHAKOBKX AINAHOK, |
K¥O/mr Enterobacteriaceae spp.

e KL BHICHWE CHNa 8 MikpOBiOTH
NPHWHIAKOBMX BINAHOK, |g
KYO/mr Streptococcus spp

MiKpobionoriyHmMx [ocnigskeHb npoaHani-
30BaHi 3 BUKOPUCTAHHAM perpeciinHoro me-
Toay aHanisy [11].

Pe3ynbratu gocniaKeHHs Ta ix o6roso-
PeHHs. 5

Pesynbtat poboTn, B AKilA BMBYABCA
caMe BMNAMB ENEKTPUYHOI Aii He3HIMHUX
CTOMATO/IOTIYHUX OPTONEANYHUX KOHCTPYK-
i, HaBeAeHi B Tabauui. Hamu BcTaHoBNE-

KinbkicHuin cinap mikpobiom
NPUWHMIAKOBMX OiNAHOK, [
K¥O/mr Eubacterium spp.

s KiBHICHWIA cHNaA MIKPOBIOTH
NPUWHIAKOBKX AlAAHOK, |g
K¥O/mr Candida spp.

HO HaABHICTb rasibBaHi3My B YCiX NaLLiEHTIB, 1

2 3 4

AKI MaNn B NOPOXKHMHI pOTa NaAHi HE3HIMHI
OpPTONEAMYHI  KOHCTPYKLIi, CYUiNbHONUTI

PucyHoK — KinbKicTb miKpoopraHiamis B 3an1eXKHOCTi Big, pi3HULi noTeHuianis

Ta TMNY opTONeAMYHOI KOHCTPYKLT.
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20,0 cB, Bn/iMBae Ha OKpemo B3ATi BUAM DaKTepili, afie 3a-  KiNIbKOCTi NpeAcTaBHMKIB MiKpOOpraHiamis Ans Toro, Wwob
raflom Ha KisIbKicTb MiKpobnopu opanbHOro MiKpobiomy — yTBOPUTM MEBHMI MiKPOBiom. TaKoXK Lie BKa3ye Ha CTilt-

3a3HaYeHU NoTeHLjian He mae 3rybHoi aji. KiCTb MiKpOBioMy 10 3MiHW Pi3HULL NOTEHLianiB B NEBHO-
Haiibinblw NponopuiitHO A0 3MiH Pi3HMLi NOTeHWia-  my Aiana3oHi B NOPOXKHMHI poTa.

Ny €NeKTPUYHOro CTPYMY B MOPOXKHWHI POTa 3MIHIOETb- BUCHOBKMW.

€A KiNbKicTb npeacTaBHUKiIB Enterobacteriaceae spp. Ua [NA yTBOPEHHA MIKpOBiOMy B MOPOXHUHI poTa no-

POAMHA MIKPOOPraHisMiB Mae Tinbki AeKi/bKa WTaMiB,  tpiGHa neBHa KiNbKICTb MIKPOOPraHi3MiB. BUHWKHEHHS
AIKi € NATOTeHHMMM, ane CNPUYMHAIOTL OMOPTYHICTUYHI  ranygauismy B MOPOXHUHI POTA BMAMBAE HA OKPEMO
iHbeKWiT (IHbeKLi, AKT He MOXYTb BUHWKHYTW Y 3B0POBUX  gagri pyny GakTepiid. HaliBinbl YyTAMBi 40 3MiH NOTEH-
Niofieit, ane MOXyTb PO3BMBATMCA Y /0ACH i3 0cnabne- WiaNy eneKTOUYHOTO CTPYMY B NOPOXHUHI POTa € NPea-
HOIO IMYHHOI0 CMCTeMO'.O)' Foubu poay Cand|'da TaKOX € craguukn  Enterobacteriaceae spp. Mpy BUHUKHEHHI
UYTIMBUMM A0 rasibBaHi3My: Npu 36i/bLIEHHI eNekTpuY- ranbBaHi3My B MOPOKHHI POTa MIKPOBIOM, AKHUIA € 6i0-

HOro MoTeHLjany iXHA KiNbKicTb 3pocTae. Ha cTpenToKko- - . L . )
. - . . NOTiYHO0 CybCTaHLiED, NPOTUAiOYI ranbBaHI3MY, B LiN0-
KiB ranbBaHi3Mm i€ npurHiyyoye. A came CTPENTOKOKM o - . .
. L . - MY 33/IMLIAETLCA B NEBHIN KinbKoCTi. Mikpobiom B Linomy
MPUrHIYYOTb IHWI BUAW MIKPObAOpKU B MOPOXKHUHI poTa. 6i o - .
TaKuii ke cCamuil BIAIMB MatoTb i 1akToBaumam, ane sorn  © O/1PL CTIMKAM YTBOPEHHAM, HIXK OKPEMI NPEACTABHKA
mikpodnopwm. Lli semwa Tpeba BpaxoByBaTM Npu npose-

B MEBHOMY MNPOMIXKY pi3HMLi NOTeHLianiB noBoaATb . . -
cebe NPOTUNEKHO A0 CTPENTOKOKIB OEHHI OpTONeaMYHOro NiKyBaHHA Ta NPW peKoMeHaaLifax

EyBaKTepii MatoTb NPUCTOCYBa/bHI MexaHi3Mn Ao Aji u.!,o,u,o 0cobuCcTOi ririeHn NauieHToM nicas opToneanyYHOro
€/1eKTPUYHOTO CTPYMY B MEBHMX MexKax. Ha rpadiky mo-  /1IKYBaHHA. )
MIiTHO, WO MPM 3POCTaHHI YMCENbHOCTI CTPENTOKOKIB, MepcnekTMBM NOAANBLINX AOCAIAMKEHD.
uncenbHicTb eybakTepilt i rpmnbis Candida nponopuiiHo BuBueHHA OpasbHOrOo MiKpobiomy CTOCOBHO i10ro
3MeHLIYeTbCA. B LiNOMy KiNbKicTb NpeacTaBHMKIB Mi-  CTIMIKOCTI B 3aN1€KHOCTI Big, BiKY, XapHyBaHHS, WKigAMB1X
KPOBIOMY 3a/IMIIAETLCA B MEBHUX MeKax. MOBOAMEH-  3BMYOK, FiFiEHN NOPOMKHUHM POTA, C/IMHOBUINEHHA | XKy-
HA MIKpObIOpM MOXKe BKalyBaTW Ha ABMLLE AOCTAaTHbOI  BaHHA, TOLLO.
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3ANIEXHICTb OPAJIbHOIO BIO®I/IbMY BIf, FA/IbBAHI3MY POTOBOI NOPOXHWUHU

3aiiues A. B., KotenescbKa H. B., Mepenenosa T. B., Kosanb 0. ., /lyrosa /1. O., CemeHeHKo l. M., HikoniwwuH A. K.

Pe3stome. B cToMaToONOriYHIM NpaKTUL,i AK 3acib TPeTUHHOI NPOdiNaKTUKM WNPOKO BUKOPUCTOBYHOTLCA HE3HIMHI
CTOMATO/IONYHI opTOoNeAnYHi KOHCTPYKLUil. Ane Byab-AKi NpoTe3n B MOPOXKHMHI poTa NPMU3BOAATL A0 MOPYLIEHHSA
6ionoriyHOI piBHOBArw.

MeToto po60oTH Byno BU3HaUYEHHA BNIMBY ranbBaHi3My Ha CKag MikpobioLeHOo3y poTOBOI MOPOXKHUHU Y XBOPUX,
LLIO KOPUCTYBANNCA OPTONEAMYHUMM KOHCTPYKLIAMW 3 Pi3HMX MaTepianiB B 3a71€XKHOCTI Bif, KOHCTPYKTUBHUX OCO-
6aunBocTelt npoTesy.

MpoBeaeHo obcTexkeHHs 81 nauieHTa, AKi 6yaM 3anpoTe30BaHi HE3HIMHUMUK KOHCTPYKLISMU. BM3HaueHo cknag,
6aKTepii NnpuaceHHoro 3y6HOro HanboTy i 6ionoTeHLUia M POTOBOT MOPONKHUHK. [AA LLbOrO 3aCTOCOBYBA/IM METOL,
MY/IBTUMNIEKCHOT NONIiMepa3HOI IaHLIOroBOI peaKLil B peXKMmi peasibHoro Yacy. BusHauanu 3aranbHy 6akTepianbHy
macy, KinbkicHi cniBeigHoweHHs Lactobacillus spp., Enterobacteriaceae spp., Streptoccocus spp., Eubacterium spp.
Ta Candida spp. bionoTeHLuiann poToBOi NOPOXKHMHMU BUMiptOBaAM 3a Aonomoroto bionoteHuiometpa BMM-03. Pe-
3y/bTaTU AOCAIAXKEHD 3BeAeHi B Tabaunuto. NMoKasHWKKM TabauLi Bi3yanizoBaHo B rpadikax.

BcTaHOBNEHO HAABHICTb rabBaHi3My B YCiX NALLIEHTIB, AKI Ma/in B MOPOXKHUHI pOTa HE3HIMHI OpTONeAMNYHi KOH-
CTPYKLiT B mexax 8,3-20,0 cB. 3miHa noTeHuiany enekTpUYHOro CTpymy B MOPOKHMHI pOTa BM/IMBAE Ha OKPEMO
B3ATi BUAM 6aKTepilt. Ha 3aranbHy 6aKTepianbHy Macy opasibHOro Mikpobiomy 3a3HauyeHuii NoTeHLian He Mae 3ryb-
HoT Aii. Haltbinblw nponopuiMHO 40 3MiH Pi3HULi NOTEHLiaNy eNeKTPUYHOrO CTPYMY B MOPOXKHWUHI POTa 3MIHIOETHCA
KinbKicTb NpeacTaBHuMKiB Enterobacteriaceae. Mpubu pogy Candida € yyTAMBMMU A0 ranbBaHi3my: Npu 36inbLIEHHI
€/IeKTPUYHOrOo NoTeHLiaNy IXHA KiNbKicTb 3pocTae. Ha cTpenToKOKiB ranibBaHi3m Ajie npurHidytoun. EybakTepii matoTb
NPUCTOCYBa/ibHi MEXaHI3MKN [0 Al eNeKTPUYHOro CTPYMY B MEBHUX MerXKaX. B Linomy KinbKicTb NpeacTaBHUKIB Mi-
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KpobioMy 3a/MLLIAETLCA B MEBHUX MeXKax. OnmncaHe NoBOAKEHHA MIKpPOodIopM MOKe BKA3yBaTK Ha ABMLLE A0CTaT-
HbOI KiNbKOCTI NpeACTaBHMKIB MiKPOOPraHi3miB A8 Toro, Wwob yTBOPUTU NeBHUN MiKpobiom. TaKoXK Lie BKA3ye Ha
CTilKiCTb MiKpobioMy .0 3MiHW Pi3HWLi NOTEHLiaNiB B MEBHOMY Aiana3oHi B MOPOXKHWHI poTa. BusHayeHo, Wwo mi-
Kpobiom B LLiIOMY € CTIMKMM YTBOPEHHAM, HiXX OKpeMi NpeacTaBHUKN MiKpodaopu.

[Ons yTBOpeHHs MiKpobiomy B MOPOXKHUHI poTa NoTpibHa NeBHa Ki/ibKiCTb MiKPOOPraHi3amiB. BUHUKHEHHA ranb-
BaHi3My B NMOPOXKHMHI POTa BNMBAE Ha OKPEMO B3ATI BUAM H6aKTepiit. Halibinblu yyTamBi A0 3MiH NoTeHUiany enek-
TPUYHOTO CTPYMY B MOPOXKHMHI pOTa € NpeacTaBHMKM Enterobacteriaceae spp. Mpu BUHUKHEHHI ranbBaHismy B no-
POXKHWUHI pOTa MiKPObHIOM B LLIIOMY HAMAraeTbCcA 3a/MLLATMCA B MEBHIN KifbkocTi. Mikpobiom B ujisiomy € 6inbLu
CTINKMM YTBOPEHHAM, HiXK OKpeMmi npeacTaBHMKM mikpodnopw. L asuwa Tpeba BpaxoByBaT Npu NpoBeAeHHI OpTo-
neanYHOro NiKkyBaHHA Ta NPU PeKOMeHAaLifX LWoA0 0COBUCTOI ririeHM NauieHTOM Nicas 0pPTONeANUYHOrO NiKyBaHHS.

KnouoBi cnoBa: He3HIMHI opToneanyHi KOHCTPYKL,i, opanbHUIA MiKpo6iom, rasibBaHi3M NOPOXKHUHM poTa.

THE DEPENDENCE OF THE ORAL BIOFILM ON THE GALVANISM OF THE ORAL CAVITY

Zaitsev A. V., Kotelevska N. V., Perepelova T. V., Koval Y. P., Lugova L. O., Semenenko I. P., Nikolishyn A. K.

Abstract. Fixed dental orthopedic structures are widely used in dental practice as a means of tertiary prevention.
But any prostheses in the oral cavity lead to a violation of the biological balance.

The aim of the work was to study the influence of galvanism on the microbiocenosis of the oral cavity in patients
who used orthopedic structures made of different materials depending on the design features of the prosthesis.

An examination of 81 patients who were prosthetics with fixed structures was carried out. The composition
of periodontal plaque bacteria and the biopotentials of the oral cavity were determined. For this, the method
of multiplex polymerase chain reaction in real time was used. The total bacterial mass and quantitative ratios
of Lactobacillus spp., Enterobacteriaceae spp., Streptoccocus spp., Eubacterium spp. and Candida spp. were
determined. Biopotentials of the oral cavity were measured using the BPM-03 biopotentiometer. The results of the
research are summarized in the table. Table indicators are visualized in graphs.

The presence of galvanism was established in all patients who had permanent orthopedic structures in the oral
cavity within the range of 8.3-20.0 cV. A change in the potential of the electric current in the oral cavity affects
individual types of bacteria. This potential does not have a detrimental effect on the total bacterial mass of the oral
microbiome. The number of representatives of Enterobacteriaceae changes most proportionally to changes in the
potential difference of the electric current in the oral cavity. Candida fungi are sensitive to galvanism: when the
electric potential increases, their number increases. Galvanism has a depressing effect on streptococci. Eubacteria
have adaptive mechanisms to the effect of electric current within certain limits. In general, the number of
representatives of the microbiome remains within certain limits. The described behavior of microflora may indicate
the phenomenon of a sufficient number of representatives of microorganisms to form a certain microbiome. It also
indicates the resistance of the microbiome to changes in the potential difference in a certain range in the oral cavity.
It was determined that the microbiome as a whole is a more stable entity than individual representatives of the
microflora.

A certain amount of microorganisms is required for the formation of the microbiome in the oral cavity.
The occurrence of galvanism in the oral cavity affects individual types of bacteria. The representatives of
Enterobacteriaceae spp. are most sensitive to changes in the electric current potential in the oral cavity. When
galvanism occurs in the oral cavity, the microbiome as a whole tries to remain in a certain amount. The microbiome
as a whole is a more stable entity than individual representatives of the microflora. These phenomena should be
taken into account when conducting orthopedic treatment and when recommending the patient’s personal hygiene
after orthopedic treatment.

Key words: fixed orthopedic structures, oral microbiome, galvanism of the oral cavity.
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