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PE3IOME

AkTyanbHicTb. barato gocnigxeHb nokasanu, wo 6inbwe 80% iHdEKUinHNX 3axBo-
ptoBaHb, 30KpemMa 3anasibHUX 3axXBOPOBaHb MOPOXHWMHW pOTa BUKIMKaHi MiKpoOHOMO
GionniBko. HaykoBi JOCHIMKEHHS1 OCTaHHIX POKIB AOBOASATH aKTyallbHICTb BUBYEHHS
npupoan Ta BrnactTuBocTelr GionniBkM sIK OQHOMO 3 TrOMOBHMX YMHHWMKIB GionoriyHoro
6anaHcy NOPOXHUHM poTa Ta MOXIUBUX (PaKTOPIB AOr0 NOPYLUEHHS.

MeTta po60oTM — JoCnignTn piBeHb HayKOBUX 3HaHb CMMpaloYMChb Ha NiTepaTypHi AaHi
npo dopmMyBaHHs (OYHKLiOHYBaHHS GionniBok Yy pi3HWX eKoBionoriyHnx ymoBax
Ta BU3HAYMTU NEPCMNEKTUBHI HANPSIMKX BMAUBY Ha Hei.

Matepianu Ta Mmetoau. OnpauboBaHo 37 mxepen nitepatypu. [JaHa ctatta MicTUTb
ornag nirepaTtypu, NPUCBSYEHWUIA Cy4acHOMY YsIBMIEHHIO npo GionniBky B cTomaronorii,
il 3Ha4yeHHIO y naToreHesi 3ananbHWX 3axXBOPIOBaHb MOPOXHUHM poOTa, Ta AESKUM
MeToAaM Ti YCyHEHHS.

PesynbTaTi Ta ix 06roBopeHHsl. Y cTaTTi HaBefeHi pesynstatv BnnuBy GionniBku
Ta ii NnpsiMa y4acTb Y naToreHesi 3ananbHUX 3axXBOpOBaHb NapoAoHTY, ponb GionniBku
B eHAOOOHTII. [lesiki aBTopn CTaBNATbCA A0 XPOHIYHOMO anikanbHOro NepiofoHTUTY,
SIK [0 iH(PEKLiNHOro 3aXBOPIOBaHHS!, CNIPUYMHEHOIO BHYTPILLHBO KaHarbHO GionmiBKoto.
KoroHisauisi poToBOi MOPOXHWUHU MiKPOOHUMK GionniBkaMu 3pocTae Mpu BUKOPUC-
TaHHi 3HIMHMX NPOTE3iB, LIbOMY CNPUSIOTb YMOBU POTOBOI MOPOXHWHK (TemnepaTypa,
pH, koHueHTpauisi ByrmeBoAiB, GinkiB, NiMigiB, Tak caMo TOKCUYHMIA BrnuB 6asucy
npoTesy Ha CnM30BYy OOOMOHKY MOCWUIIOE aaresito NaToreHHUX MIKpoopraHiamis).

Ornsa micTuTb AaHi npo ponb GionniBok B CTOMaTosOrii, iX PO3BUTOK, B3BEMO3B'A3KU
MiKpoopraHi3miB BcepeauHi 6ionniBok. Y cTaTTi 0brpyHTOBaHa HeobXigHiCTb nogarnb-
LLIOro BUBYEHHS BionniBok Anst po3yMiHHS eTionorii Ta naTtoreHesy 3ananbHUX NpoLeciB
y NOPOXHWHI poTa.

BucHoBKku. Buxogsun 3 HaBefeHoro Bulle, € HeOoOXiAHICTb peTenbHOr0 BUBYEHHS
6ionniBOK, OCKINbKM BOHW [aloTb MOBHY KapTWHY eTionorii Ta matoreHesy 3anarbHuX
3axBOpPIOBaHb POTOBOI MOPOXHWMHW. [loCKOHano BUBYMBLUM GiOMMiBKW, MU 3MOXEMO
NpULINbHO MPOBOAWTW fiKyBarbHi 3axo4u, PO3pWMBalOYM CKNagHi MaHLIOXKMA XKUTTE-
0iSANbHOCTI Ta B3aEMOBIOHOCUH MIKpOOpraHi3mis.

normagn  Ha posb Gionniskn B PO3BUTKY CTOMAaTOMOriYHMX

3axBOplOBaHb.  Xapkiecbkuli cmomamonoeidHulli  xypHan. 2025. T. 2, Ne 1(3). C. 49-56. DOI:
https://doi.org/10.26565/3083-5607-2025-3-06
Ornsag nitepatypu 49 Literature review
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ABSTRACT

Background. Research has shown that more than 80% of infections, including inflam-
matory oral pathologies, are caused by microbial biofilms. Recent scientific research
proves the rationale of the pattern and properties of biofilms as one of the main factors
of the biological balance of the oral cavity and possible factors of its imbalance.
Purpose — to determine the level of scientific knowledge based on literature data
on the formation and functioning of biofilms in different ecological and biological
conditions and their perspectives.

Materials and Methods. 37 literature sources were reviewed. This article has a lite-
rature review of the current understanding of biofilms in dentistry, their role in the
pathogenesis of inflammatory oral pathologies, and their prevention techniques.
Results. The article presents the results of the role of biofilms in the pathogenesis
of inflammatory periodontal diseases, the role of a biofilm in endodontics; in that
context, some authors consider chronic apical periodontitis to be an infection caused
by intracanal biofilms.

The oral colonization by microbial biofilms is active in case of removable dentures;
this is due to the oral conditions (temperature, pH, levels of carbohydrates, proteins,
and lipids, as well as the toxic effect of the denture base on the mucosa, which i
ncreases the adhesion of pathogens).

The review has data on the role of biofilms in dentistry, their development, the behaviour
of microorganisms in biofilms, and the article also justifies the need for further studies
of biofilms to determine the aetiology and pathogenesis of mouth inflammations.
Conclusions. In view of the aforesaid, biofilms should be carefully studied, since
they provide a complete picture of the aetiology and pathogenesis of mouth inflam-
mations. Having carefully studied biofilms, we can take targeted therapeutic measures

by breaking the complex chains of microbial activity and behaviour.
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BCTYN

MopoxHMHa poTa — Le Bigkputa ekocuctema, B SKin
3aBXan NpUCYTHI GakTepii, WO 3acensTb yCi JOCTYMHi
30HM. Ha TenepiwHii Yac y NOpoXHUHi poTa igeHTudi-
koBaHo Ginbw 700 Bmaie GakTepin, i y GinbLin YacTuHI
BOHW 3HaxodsTbCA B CTaHi «ekomnoriyHoro 6anaHcy»
i He NPMBOAATL 4O 3aXBOPIOBAHb.

MounHatoum 3 60-70 pp. XX CT. OCHOBHE MicLe
B AOCHIDKEHHSX 3i cToMaTonorii 3avimae 3ybHa Gnswika,
fKa € CKyMYeHHsSM MIKpOOpraHiamis, i € ogHieo 3 Ham-
GinbWw cknagHuWx acoujauin  BGakTepianbHOi  dnopw,
sKa 3ycTpivaetbcsa B nioamHn. B 1976 p. W.J. Loesche
BKa3aB Ha MOXIMBICTb HasiBHOCTi eKocucTeMmn B 3yOHii
Onsawui, gonyckawouyM npu UbOoMy SK i cneuudiyHicTb,
TaK i He cneumdivnicte. B 1978 p. J.W. Costerton ygiB
TepMiH «bionniska», onucasLwy ii SK CninbHOTY BakTepin,
O 3aknioyeHi B maTtpukc. [1o uboro B MikpoGionoriyHmx
OOCRIAXEHHSX 3i CTOMATOMNorii BUKOPUCTOBYBCS TEPMiH
«bnswka», 0OCTaHHA A0 LbOro vacy Bxe byna goknagHo
BuB4eHa. B 1990 p. J.W. Costerton et al. BBenu noHATTa
«iHdekuia 6ionnisok» [1].

AHanisytoun gymKy BYeHMX [2—4] mMOXHa CTBepOXy-
BaTH, LLO:

— bionniBky HeobXigHO po3rmaAAaTN AK HesanexHy
i camocTinHoperynotody GionoriyHy cuctemy, ane He siK
amopdHe o6’egHaHHs pisHuX BakTepin.

— B 6ionnisui icHye BnacHa cuctema MikpoumpKynsuii,
sika 3abesneyye metaboniyHuii obmiH BcepeauHi HGakTe-
pianbHOI CNiNbHOTH.

— bakrepii BcepeguHi GionniBkM  «CMINKYIOTLCA»
3a [0MOMOrol0 CUrHanbHWX MOMEKyn i 3a AOMNOMOrow
0OMiHY reHeTM4YHMM MaTepianom; Lus BnacTuBiCTb 3abe3-

INTRODUCTION

The oral cavity is an open ecosystem with bacteria
occupying all accessible areas. To date, more than
700 bacterial species have been identified in the oral
cavity, and most of them show the ecological balance
and do not cause disease.

Since 1960-1970, dental plaque, which is a microbial
accumulation and is a complex microbial association
in humans, has been a major theme in dental research.
In 1976, W.J. Loesche has a reason to expect a possible
ecosystem in dental plaque showing both its specificity
and non-specificity. In 1978, J.W. Costerton coined
the term «biofilm» and described it as a bacterial com-
munity embedded in a matrix. So far, the term «plaque»
has been used in microbiological studies in dentistry,
and the latter had already been carefully studied.
In 1990, J.W. Costerton et al. introduced the concept
of «biofilm infection» [1].

Analysing the opinion of scientists [2—4], it can be
claimed that:

— A biofilm should be considered to be an indepen-
dent and self-regulating biological system, but not
an amorphous bacterial association.

— A biofilm has its own system of microcirculation,
which ensures metabolic exchange in the bacterial
community.

— Biofilm bacteria «communicate» using signaling
molecules and through the exchange of genetic
material; this property regulates different functions
as Quorum Sensing.

— The formation of a bacterial biofilm is a constant
and dynamic process.
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neyye perynsuito 6aratbox QYHKUIR i no3HavaeTbes
Ak Quorum Sensing.

— YTBOpeHHs GakTepianbHOI GionniBkM € MOCTIMHO
NOTOYHUM AMHAMIYHUM MPOLIECOM.

— bakTtepianbHa 6Gionnieka akTMBHO pPO3BMBAETLCS
Ha 3aKpUTKX MOBEPXHSIX 3 MOraHoK 34aTHICTIO 4O camo-
OYMLLIEHHS.

— OnopTyHICTUYHI MiKpOOpraHiamMy BUSIBNSAIOTb NaToreH-
HICTb TiNbKu Npy ocnabneHomy 3axucTi MakpoopraHiamy.

— 3patHicTb GakTepilt NPOTUCTOATU AHTUMIKPOOHUM
npenaparam 3Ha4yHO MiABULLYETLCS 3aBOSKU BHYTPILLHIM
3B’A3kaM y GionnisLi.

— PesucteHTHicTb GionniBkm go aHTubioTukiB y 500—
1000 pasiB nepeBuLLYyE aHanNoriyHy 34aTHICTb OKpeMux
NNaHKTOHHMX BakTepil.

— HaykoBi gocnigXeHHs1 OCTaHHIX POKiB [0BOAATb
aKTyanbHiCTb BUMBYEHHSI MNpuUpoaM Ta BNacTUBOCTEN
OionniBKM SIK OOHOrO 3 rONOBHUX YMHHUKIB GiororiyHoro
GanaHcy MNOPOXHWMHM poTa Ta MOXMIUBMX (DaKTOpIB
MNOro NOpyLUEHHS.

Meta po6oTu — gocniauTi piBeHb HAyKOBUX 3HaHb,
cnvparynch Ha nitepaTtypHi AaHi npo popmMyBaHHS YHK-
LioHyBaHHS GionniBok B pi3HWX ekoBionoriyHux ymoBax
Ta BU3HAYUTW NEPCNEKTMBHI HANPSIMKW BMAMBY Ha HeT.

MATEPIAAU TA METOAU AOCAIAXEHHSA

OnpauboBaHo 37 gxepen nitepatypu. [aHa cTtatTa
MICTUTb Ornag niTepatypyu MPUCBAYEHUA Cy4acHOMY
ysIBMEHHIO Npo GionniBky B cToMaTtonorii, ii 3Ha4YeHHo
y natoreHesi 3ananbHuX 3axXxBOPIOBaHb NOPOXHWUHW poTa,
Ta geskuM MeToaam ii YCYHEeHHs.

PE3YABTATU TA X OBrOBOPEHHS

MikpoGHuIn cknag GionniBkM pisHOMaHITHUIA | npea-
CTaBMEHUN 3HAYHOK KINbKICTIO Pi3HUX BUAIB  MiKpO-
OpraHi3miB, TakuMx K KOKW, Nanuyku, crnipoxeTtun, rpubu.
BinbLwicTe 3 HKUX 3gaTHI NoegHyBaTUCA 3 IHWXMKW TUNAMK
GakTepiii i yTBOptOBaTU MEBHI KOMMMeEKCH, ki i Bigirpa-
I0Tb NPOBIOHY PONb Y PO3BUTKY 3ananbHOro i AeCTpykK-
TMBHOIO MPOLECIB y TKaHUHaxX napodoHTy [5-11].

Komnnekc 1 (4epeoHull) yTBOpeHU OGakTepismu
Porphyromonas gingivalis, Tannerella forsythia, Trepo-
nema denticola. XapakTepusyeTbCd MaKCUManbHUM
naToreHHNMM MOoTEeHUianoM 3a paxyHOK BWCOKOI MNpo-
TeiHa3HOI aKTUBHOCTI. Buknukae po3BUTOK iHTEHCUBHOI
3ananbHoi peakLii i BUpaXKeHOi KpOBOTOUMBOCTI SCEH.

Komnnekc 2 (nomapaH4eeutli) HopMye MOTEHUiNHI
napogoHToreHun: Prevotella intermedia, Prevotella nigres-
cens, Fusobacterium nucleatum, Campilobacter spp.

Komnnekc 3 (xxoemuti) MiCTUTb NepeBaxHO CTPENTO-
Koku: Str.sanguis, Str.oralis, Str.mitis, Str.intermedius Ta iH.

Komnnekc 4 (3eneHull) cknagaetbCsa 3 TPbOX BUAIB
MikpoopraHiamiB: Actinobacillus actinomicetemcomitans,
Caphocytophage, Eikenella corodens. Vioro piarHocTytoTb
npu 3aXBOPIOBAHHSX MAPOOOHTY, SIKUIA CYNPOBOAXYETLCS
3HaYHOK AECTPYKUIEID KiICTKOBOT TKAHUHW.

Komnnekc 5 (¢hionemoeutli) yTBOpEHUI NEPEBAXHO

Actinomyces odontoliticus, Actinomyces naesludii,
Veillonella parvula Ta iH. [12—18].
BusBneHo, WO Taki NaToreHHi MikpoopraHiamu,

sk Actinobacillus actinomicetemcomitans, Campylobacter

— Bacterial biofilm actively develops on closed
surfaces with poor self-cleaning ability.

— Opportunistic microorganisms are pathogenic
only in case of a poor bacterial defence.

— The antimicrobial resistance of bacteria is signi-
ficantly increased due to internal biofilm associations.

— The antibiotic resistance of biofilms is 500-
1.000 times higher than the similar antibiotic resistance
of individual planktonic bacteria.

— Recent scientific research proves the rationale
of the pattern and properties of biofilms as one of the
main factors of the biological balance of the oral cavity
and possible factors of its imbalance.

Objective — to determine the level of scientific
knowledge based on literature data on the formation
and functioning of biofilms in different ecological and
biological conditions and their perspectives.

MATERIALS AND METHODS

37 literature sources were reviewed. This article has
a literature review of the current understanding of bio-
films in dentistry, their role in the pathogenesis of inflam-
matory oral pathologies, and their prevention techniques.

RESULTS AND DISCUSSION

The microbial composition of biofilms is diverse
and includes different types of microorganisms: cocci,
bacilli, spirochetes, and fungi. Most of them are able
to combine with other types of bacteria and form certain
complexes playing a leading role in inflammation and
destruction in periodontal tissues [5—11].

Complex 1 (red) is formed by Porphyromonas
gingivalis, Tannerella forsythia, and Treponema denticola.
It is characterized by maximum pathogenic potential
due to high proteinase activity. It causes an intense
inflammatory response and overt gingival hemorrhage.

Complex 2 (orange) forms the following potential
pathogenic bacteria: Prevotella intermedia, Prevotella
nigrescens, Fusobacterium nucleatum, and Campilo-
bacter spp.

Complex 3 (yellow) includes the following strepto-
cocci: Str.sanguis, Str.oralis, Str.mitis, Str.intermedius, etc.

Complex 4 (green) includes the following types of
microorganisms: Actinobacillus actinomicetemcomitans,
Caphocytophage, and Eikenella corodens. It is found
in periodontal diseases accompanied by significant
breakdown of bone tissues.

Complex 5 (violet) is formed predominantly by
Actinomyces odontoliticus, Actinomyces naesludii,
Veillonella parvula, etc. [12-18].

Pathogenic microorganisms such as Actinobacillus
actinomycetemcomitans and Campylobacter rectus are

Ornsp nitepatypu
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rectus MOXyTb MpOXOaUTW 4Yepe3 enitTenianbHi KMiTUHK
y 3'egHyBanbHi BonokHa 6a3anbHOi MembpaHu, Todi sk
Porphyromonas gingivalis nokanisyetbca nuwie B enite-
nianbHux knitnHax [13].

MepiogoHTanbHi  NApoOOOHTONATOrEHU  iHOYKYIOTb
NaTornoriyHi  3MiHW y TKaHWHaX MapodoHTy NPSIMUM
Ta HenpsMuMm wnsxamu. lNpsma yyacTb y natoreHesi
3ananbHUX 3axBoploBaHb napodoHTy Actinobacillus
actinomicetemcomitans, Campylobacter rectus 3ymoB-
neHa NnpoayKyBaHHAM HUMW eH3MMIB (MPOTeas i3 LLMPOKOLO
crneundivHicTIo, a TakoxX KonareHasu, NnasMiHy Ta iH.).

Bucoka 3paTHicTb npogykyBatu MeTaborniyHi pedvo-
BVHU, SIKi € TOKCUYHUMUW AN HABKOMULUHIX TKaHWH, Taki
Ak H,S, NH, Ta xupHi kucnotu, 3asHadeHo y Actinobacillus
actinomicetemcomitans, Campylobacter rectus, nomipHa —
y Porphyromonas gingivalis i Bacteroides forsythus.

[HWWA, He NpAMUIA WNSX BNAUBY OCHOBHWX Napo-
OOHTanbHMX MIKPOOPraHiaMmiB Ha TKaHWHW MapOAOHTY —
bakTepianbHa akTMBaLis MoHoOUUTIB, Makpodaris, ibpo-
6nactie Ta nimgoumTie. MNpo iXHIO HagMipHy akTuBauilo
CBioUMTb  30INbLUEHHA  KiNbKOCTI  Ha3BaHUX  KNiTUH
y 3ananbHoMYy iHdineTpari.

B eHpopoHTii Gionniska 6yna onucaHa y 1987 poui
Hair P. [18], ogHak TepMmiH «bGionniBka» Ha TOW 4ac
He 3BYyYaB i Ha Le CrNoCTepeXeHHs He 3BepHynu yBary.
Xoua Hair P. onucysaB 6ionniBky B €HOOAOHTI SIK KOH-
rmomMepart MikpobiB pi3HOi bopmu, 3aHypeHuin B amopd-
HUIM eKkcTpauentonapHui matpuke [18].

CborogHi Meaukm BneBHeHi, Wo GinbL Hix y 80% Bu-
nagkiB iH(EKUiNHI ypakeHHsi opraHiaMy MpoxoasiTb
y copmi GionniBkoBOi iHdekKUii. Y Takiii cuTyauii npono-
3uuis Hair P. «ctaBUTUCA A0 XPOHIYHOrO anikanbHOro
nepiogoHTUTY, K [0 IHEEKUINHOro 3axBOPHOBaHHS,
CNPUYMHEHOTO  BHYTpILWHbOKaHanbHOW  GionniBkolo»
abcontoTHO noriyHo [19, 20].

Mixk KkonoHiasmu MikpobiB BMHWMKAE MoBa  CHiMKy-
BaHHA Ha KWwTanT EepoMOHIB: CuUrHambHi MOnekynu
BUKMMKAaKOTb 3MiHY Yy MOBeAdiHUi MIiKPOKOMNOHIN i Bnnu-
BalOTb Ha LIBWOKICTb PO3MHOXEHHSI MikpobiB i nposisu
TUX UM iHWKNX eHOoTUMNIYHMX BRacTtmesocten [21, 22].
|, HapewTi, BcepeauHi GionniBkM BMHUKAKOTb HaWcknag-
HilLi XapyoBi NaHLUIOXKW, A€ NPOAYKTU XUTTEQIANbHOCTI
OfHUX MIKPOOPraHiaMiB € OCHOBOK iCHYBaHHS iHLUUX.
EkcTpauentonsipHuini  MaTpuKc 3axuliae MikpobiB Bia
BMMMBY 30BHILLHIX (PaKTOpiB, A0 SKUX HanexaTtb i Halui
cnpobu 3HULEHHA. FK 3'sicyBanocsi, GinbLiCTb MixHa-
POAHMX MikpobionoriYyHMx gocnigaXeHb BUBYaNo Mikpobis
y POpMi MAAHKTOHY, i TOMY YacTO OOCMIAHVKN He po3y-
MinM, y YoMy Taka Benuka pi3HMUSA pe3ynbraTiB
pocnigxeHb in vitro Ta KiHUeBOro edekty in vivo.
XapaKkTepHUM NpuKNagom € AaHi Npo MOXMMBY Pi3HULIIO
Pe3NCTEHTHOCTI MikpoBiB [0 amokcuuuniHy y dopmi
nnaHkToHy Ta Gionnisku y 1000 pasis [23, 24].

KonoHi3auisi poToBoi MOPOXHWMHU MiKpOOHUMUK  Bio-
nniBkamyM 3pocTae npu BUKOPWUCTAHHI 3HIMHUX Mpo-
TesiB [25-28].

Mpu dopmyBaHHi 6GionniBok Ha NPOTE3HOMY TOXi
nauieHTiB 3i 3HIMHUMW OPTONEAMYHUMU KOHCTPYKLISMU
B CNWHI BW3HA4YaETbCS BMCOKUMA pPiBEHb TaKMX MIKpO-
opraHi3amiB, sk Porphyromonas gingivalis, Treponema
denticola,  Aggregatibacter  actinjimycetemcomitans,
Streptococcus  mutans,  Streptococcus  pyogenes,
Helicobacter pylori, Candida albicans, Escherichia coli
Ta Takux BIpYyCiB, K BipyC repnecy, Bipyc nanifiomu
NOAVHKU Ta iH. IHdekKuis, BuknMkaHa GionniBkamu, pigko
Moxe OyTu ycyHeHa iIMYHHOK CUCTEMOK rocnoaapsi:

able to pass through epithelial cells into the connecting
fibres of the basic membrane, while Porphyromonas
gingivalis is located only in epithelial cells [13].

Periodontal pathogens directly and indirectly induce
abnormalities in periodontal tissues. The role of Actino-
bacillus actinomycetemcomitans and Campylobacter
rectus in the pathogenesis of inflammatory periodontal
diseases is due to their production of enzymes (proteases
of broad specificity, as well as collagenase, plasmin, etc.).

A high ability to produce metabolic substances that
are toxic to surrounding tissues, such as H,S, NH,,
and fatty acids, is found in Actinobacillus actinomy-
cetemcomitans, Campylobacter rectus, moderate -
in Porphyromonas gingivalis and Bacteroides forsythus.

Indirect effect of the main periodontal pathogens on
periodontal tissues is bacterial activation of monocytes,
macrophages, fibroblasts, and lymphocytes. Their exce-
ssive activation is due to an increase in the cell count
in the inflammatory infiltrate.

In endodontics, in 1987, P. Hair described a bio-
film [18], however, the term «biofiim» was absent at
that time and this observation was omitted. P. Hair
described a biofilm in endodontics as a conglomeration
of microbes of all shapes embedded in an amorphous
extracellular matrix [18].

Today, healthcare professionals are certain that
80% of infections are caused by biofilms. In that context,
the proposal of P. Hair that «chronic apical periodon-
titis should be considered to be an infection caused by
an intracanal biofilm» makes total sense [19, 20].

A pheromone-based communication is observed
between microbial colonies: signaling molecules change
the behaviour of microcolonies and affect the microbial
growth rate and the manifestation of certain phenotypic
properties [21, 22]. Finally, the most complex food
chains are observed in biofilms, where the microorga-
nism waste products are the basis for the existence of
other microorganisms. The extracellular matrix protects
microbes from external factors (including our preventive
techniques). It appears then that most international
microbiological studies considered plankton bacteria,
and therefore researchers often did not understand
a difference between the results of in vitro studies and
the final effect of in vivo studies. A good example is
the possible difference in the microbial amoxicillin
(plankton and biofilm) resistance by 1.000 times [23, 24].

The oral colonization with microbial biofilms is active
in case of removable dentures [25-28].

When biofilms are formed on denture foundation
areas, high levels of Porphyromonas gingivalis, Trepo-
nema denticola, Aggregatibacter actinomycetemcomitans,
Streptococcus mutans, Streptococcus pyogenes, Helico-
bacter pylori, Candida albicans, and Escherichia coli,
as well as herpes virus, human papillomavirus, etc are
found in saliva. Infection caused by biofilms can rarely
be eliminated by the host immune system: bacteria
secrete antigens, activate antibody production, and
acquire resistance to defence mechanisms. The immune
system of even practically healthy people is unable to
resist biofilm-related infections [29-32].

The adhesion of microbial biofilms to the oral mucosa
and removable dentures is increased by favourable
oral conditions (temperature, pH, levels of carbohyd-
rates, proteins, and lipids). The toxic effect of the
denture base on the mucosa also increases the adhesion
of pathogens [33].
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GakTepii BUAINSATL aHTUIEHW, CTUMYMIOKTL MPOAYKL0
aHTUTIN | HabyBalTb CTIMKOCTI 4O 3aXMCHUX MeXaHi3MiB.
HaBiTb y mpakTMyHO 300pOoBUX Ntoden iMyHHa cuctema
He 34aTHa npPOTUCTOATM  iHGEeKUisaM, acouinoBaHUM
3 Gionniskamu [29-32].

Agresis MikpoGHMX GionniBok 40 CnM30BOT 0GOMOHKK
MOPOXHUHM poTa Ta 3HIMHOINO MpoTe3a MOCUIIOETLCH
nig gieto  CNpuUATAMBMX YMOB POTOBOI  NMOPOXHUHU
(temnepatypa, pH, koHUeHTpauis Byrnesogis, b6inkis,
ninigiB). Tak caMo TOKCMYHWIA BNNMB Gasucy npoTtesy
Ha cnu3oBy OOGOMOHKY MOCKIIOE aaresitd NaToreHHMx
MikpoopraHismis [33].

OCHOBHOO KIiHIYHOK Mpobrnemoto € CTilkicTb 6ak-
Tepin GionniBkn [0 aHTUGakTepianbHUX npenaparis.
dopmyBaHHS MyKomnonicaxapuaHoro MaTtpukcy nepe-
LWKOAKAOTb  MPOHWKHEHHIO OGioumaiB  go  GakTepin,
CTaHOapTHi nepopanbHi  003M  aHTMBIOTMKIB  MOXYTb
BUSIBUTUCS Hee(DEKTUBHUMMN.

AHTUBIOTUKM, K MpaBUNO, MawTb BEMNWKY MOMEKy-
NAPHY Macy, Lo YCKNaaHoe iX NoTpannsHHsA 0o 6akTepin,
Ginblle TOro, YTPYOHEHO MPOHUKHEHHS aHTUTIN Ta
GarouuTie [27]. Y OGionniBui 3aiCHIOETLCA MNepenaya
reHis, WO ¢OpMye nepexpecHy CTilKiCTb Mikpoopra-
Hi3MiB 00 aHTMbakTepianbHMX npenapartis. binbuictb
MIKPOOHMX KMiTUH B yMoBax GionniBkyM He OTPUMYHOTb
[OCTaTHbOI KiMbKOCTI MOXMBHUX PEYOBUMH Ta KWUCHIO,
a ue ChnpuynHsae MeTaboniyHuii coH abo, iHWUMK
crioBamu, MUOOKMIA COH, WO MNPU3BOAMTL OO0 HM3bKOI
edeKTUBHOCTI aHTUBIOTKKIB.

[oBeneHy pe3ncTeHTHiCcTb BionniBkM 4O aHTMGIOTMKIB
NnoB’A3yt0Th i3 TpbOMa hakTopamu:

1. MoXnuBIiCTb eKcTpaLentonsapHOro MaTpukcy npu-
3YNUHATW NPOHUKHEHHS aHTUGioTKKA.

2. 3MiHa MikpoopraHi3miB reHeTUYHO.

3. AKTMBI3YETLCH MOLUMPEHHS KNITUH i3 YyNOBiNbHEHUM
3pPOCTaHHSAM Ta 0OMEXeHUM xapyyBaHHAM [34—36].

HaykoBo poBefeHo, wo 6Gaktepii, ski MicTaTbCcA
B Gionnisui, y 1000 pasiB cTivkiwi go Aii aHTMGioTuKKIB,
HXXK MMaHKTOHHI dopMu. € faHi Npo HEeCnPOMOXHICTb
MicLeBoi Ta cUCTEMHOI aHTUGioTMKOTepanii npu 3axBo-

PIOBaHHAX TKaHWH pPOTOBOI MOPOXHUHW.  |HdeKUis,
BMKNMKaHa OGionniBkamu, pigko Moxe OyTM ycyHeHa
iIMyHHOIO cucTeMolo rocnogapsi: GakTepii BUAINAKTbL

aHTUreHN, CTUMYIIOKTL NPOAYKLUi0 aHTUTIN i HabyBalTb
CTIVKOCTi 4O 3aXUCHUX MexaHi3MiB. HaBiTb y npakTu4Ho
300pOBMX Nofen iMyHHa cuctema He 3gaTHa npoTu-
cTosATM iHdekuisim, acouiioBaHuMm 3 GionniBkamu [36].
Y cy4acHOMy CBITi MOKM He icHye 3acobis, WO 3ab6e3-
NnevylTb MOBHE Ta OCTATOMHE BUAANEHHS GionniBku
3i 3HIMHOro npoTtesy Ta 3 poToBOI NOPOXHUHWU. OgHaK na-
TOrEHHICTb MOXHA 3HA4YHO 3MEHLUMTU MOPYLUEHHSM
LinicHOCTI CTPYKTYpM Ta BIiAHOBMEHHAM Mikpodnopu
npu 3acTocyBaHHi NpodeciiHMx 3acobiB Ta 3axopgis,
LLIO 3aCTOCOBYIOTbCS Y CTOMATOSOril.

Y ManbyTHbOMYy HaWLuikaBille pilleHHs — Le MOoLUyK
GionoriyHnx metodiB 60poTbOKU 3 iHdEKUielo, B OCHOBI
AKX nexaTume po3lndpoBka MOBU MikpobGiB Ta
ynpaBniHHA GionniBKOK LUMAXOM BUKOPUCTAHHS  CUI-
HanbHMX Monekyn abo BNnuB Ha KNtoYoBi 6akTepii 3 TOUKkK
30py PyHKUiOHYBaHHS Gionnisku [37].

BUCHOBKHU

Buxogsum 3 Bulle HaBedeHoro, € HeobXiaHicTb
PETENBbHOrO BMBYEHHST OIOMMIBOK, OCKINbKM BOHW OatoTb

The major clinical issue is the antibacterial resis-
tance of biofilm bacteria. The formation of a muco-
polysaccharide matrix prevents the penetration of
biocides into bacteria, standard oral doses of antibio-
tics may be ineffective.

Antibiotics usually have a high molecular weight,
which makes it difficult for them to enter bacteria,
moreover, the penetration of antibodies and phagocytes
is poor [27]. Gene transfer is observed in the biofilm
forming antibacterial cross-resistance of microorganisms.
Most microbial cells in biofilms receive insufficient
nutrients and oxygen, and this causes deep sleep leading
to low antibiotic efficacy.

The proven antibiotic resistance of biofilms is asso-
ciated with the following factors:

1. The ability of the extracellular matrix to suspend
antibiotic penetration.

2. Genetic change in microorganisms.

3. Activated proliferation of cells with slow growth
and restricted nutrition [34—36].

It has been scientifically proven that bacteria in
biofilms are 1.000 times more resistant to antibiotics than
planktonic forms. There is evidence of the inefficiency
of local and systemic antibiotic therapy in oral cavity
tissue disorders. Infection caused by biofilms can rarely
be eliminated by the host immune system: bacteria
secrete antigens, activate antibody production, and
acquire resistance to defence mechanisms. The immune
system of even practically healthy people is unable to
resist biofilm-related infections [36]. Nowadays, there are
no means yet to completely remove a biofilm from
removable dentures and the oral cavity. However, patho-
genicity can be significantly reduced by breaking the
integrity of the structure and restoring the microflora
using professional measures in dentistry.

In the future, the most interesting solution is to search
for biological treatment of infection based on inter-
preting the language of microbes and controlling the bio-
film through the use of signaling molecules or impacting
key bacteria regarding the functioning of the biofilm [37].

CONCLUSIONS

In view of the aforesaid, biofilms should be carefully
studied, since they provide a complete picture of the
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MOBHY KapTWHY eTionorii Ta NaToreHesy 3ananbHUX 3axBo-

ptoBaHb pPOTOBOI

NOPOXHUHW. [lOCKOHaNoO BMBYMBLLM

GionniBkn1, MM 3MOXEMO NPULNbLHO NPOBOANTU NiKyBarnb-

Hi

3axoan, Ppo3puBalouM  CKMagHi  NaHUKXKKA  KUTTe-

OisSiNbHOCTI Ta B3aEMOBIOHOCUH MIKPOOPraHi3MiB.
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aetiology and pathogenesis of mouth inflammations.
Having carefully studied biofilms, we can take targeted
therapeutic measures by breaking the complex chains
of microbial activity and behaviour.
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Prospects for further research

The study of biofilms will allow determining the aetiology and
pathogenesis of oral pathologies significantly improving the
quality of patient treatment.
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