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Pe3rome

[lepuuMIIIAaHTUT SBISETCS OJAHUM M3 HanOoJiee YacThIX OCIIOKHEHUU TpH
yCTaHOBKE 3yOHOT0 MMILIaHTa, BOSHUKAIOMIMM HEe MeHee yeM B 10-20% ciydaes.
OCHOBHOM MPUYMHONW TAKOTO OCIIOKHEHHS SIBISIETCS OOpa3oBaHUE OMOILICHKH
OaKTepusiMU, KOJOHU3UPYIOIIMMU O00JacTh YCTaHOBKM uUMIUIaHTa. [lyckoBbIM
(bakTOpOoM pa3BUTUS TaKUX COCTOSTHUH CIY>KUAT IUCOMO3 KOMMEHCATBHOU (hIIOPHI
nosioctu pra. HcciaemoBaHusi TMOKa3bIBalOT, YTO B HOpPME B  3J0pPOBOM
MEePUUMIUIAHTHOW O0opo3ae oOHapy:kuBaroT StreptoCcoCCuS SPP. B accomuariu ¢
Rothia spp., Neisseria spp., Corynebacterium spp. Oxnako, Streptococcus spp. B
psne Ciiy4yaeB SIBJISIOTCS WHIAMKATOPHBIMU MPEACTABUTEISIMU MUKPOOHOTHI MpU
pa3BUTHM TEPUUMIUIAHTHTA. B Tmpolecce CTOMATOIOTHYECKUX MAHUITYJISIIANA
aKTUBHO TpuUMeHseTcs yhbTpaduoneroBoe obmyuenne (YDO). Iensro
UCCIICIOBAHUSI SIBJISJICS aHAJIU3 U3MEHEHUM B COCTaBE€ MHUKPOOUOTHI CIU3UCTOU
000JIOUKH aJIbBEOJISIPHBIX OTPOCTKOB BEPXHEHM W HIKHEH 4YemoCcTed Mo
BoznerictBueM Y PO. NccnenoBaHuio mojyiekaid OMONTaThl CIM3UCTON 000JI0UKU
35 manueHToB, OOPAaTUBIIUXCS C IETbI0 YCTAHOBKHU JICHTAJIBHBIX UMILIAHTOB. OT
Ka)KJI0T0 TarueHTa 6panu 2 obpasna cnusuctoi. OauH u3 00pas3iioB 00padaThiBaIv
YO obnydarenem «CoNHBIIIKO», BTOpOMl oOpasenr o0padotke Y®PO He
noABeprayics. B pesynbrare uccienoBaHusi Obuio uaeHTUuUIMpoBano 60 BUIOB
MUKpPOOPraHU3MOB. Bce BBISIBJICHHBIE MHUKPOOPTAaHU3MBI OBLUTH pas/iefieHbl Ha
CICAYIOIIME TPYNNbl: TPyNna TMOCTOSIHHOM  MHUKPOOUOTHI, J00aBOYHOMU
MUKpPOOHOTBI, TPAH3UTOPHOU MHUKPOOHOTHI. IlOCTOSSHHYI0O MUKpOOMOTY Kak st
o0pa3oB 10 06padoTkn YDO, Tak U Mocie, COCTaBUIN 2 BUJIa CTPENTOKOKKOB: S.
oralis, S. mitis, mocne o6padorkn YO S. vestibularis u S. salivarius nepenumu B
rpynmny jgo0aBouHoi MukpoOuothl, a N. subflava crama dacthio rpymiibl
MOCTOSTHHOM MHKpoOHMOTHI. Hanbosee mupokoe pazHo0Opa3rne MUKPOOPTraHU3MOB
BBISIBJICHO B TPAH3UTOPHOW Tpymme MUKpoOWOTh. CpenHee KOJIWYECTBO BHUIOB
MHUKPOOPTaHU3MOB Ha OJIMH 00pa3il n3MeHmIock ¢ 9 = 3 (M + SD) B oOpasmax 6e3
obpabotku Y®O 1o 7 =+ 3 (M = SD) B oOpasiax ¢ o6pabotkoil. B o6pasmax c

obpaboTkoii YOO orMedaeTcs MOJOXKHUTEIbHAS TEHACHIIUS HW3MEHCHHS COCTaBa
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MUKpOOHOTHI. OO6paboTKa MEPUUMILIAHTAIMOHHOTO 1oyt Y DO MOXKET IPUBOIUTH

K CHHMXCHHUIO PHCKA pPa3BUTHA IICPUUMIINIAHTUTA, II0JOKUTCIBHO BIIMACT HaA
XapaKTCPp UBMCHCHUM MI/IKpO6I/IOTI)I pOTOBOP’I II0J0CTHU, a UMCHHO B€ACT K CHUXKCHUIO

CJIy4acB BBIABJICHUA IIATOI'CHHBIX MHUKPOOPIraHU3MOB.

KialoueBble cioBa: TKaHeBas MHKpOOHMOTa, albBEOJISIPHBIE OTPOCTKH,

INCPUUMILIAHTHAT, y.]'IBTpaCI)I/IOJ'ICTOBoe 06J'IyquI/Ie, JCHTAJIbHBIC MMIIJIAHTHI.
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Abstract

Peri-implantitis is one of the most common complications during dental
implant installation, occuring in 10-20% cases. The main cause for such
complication is the production of biofilms by bacteria colonizing the implant
placement area. The triggering factor for this is dysbiosis of the commensal oral
flora. Studies show that Streptococcus spp. in association with Rothia spp., Neisseria
spp., Corynebacterium spp. is normally found in healthy peri-implant sulcus
However, in some cases Streptococcus spp. are indicator microbiota representatives
in developing peri-implantitis. Ultraviolet radiation (UV) has been actively used in
dental manipulations. The aim of the study was to analyze changes in the mucosa
microbiota composition in alveolar processes of the upper and lower jaws upon
exposure to UV radiation. Biopsies of mucosa collected from 35 patients, applied
for dental implantation, were examined. Two mucosal samples were obtained from
each patient. One of either sample was treated with a "Solnyshko" UV irradiator, the
second sample remained intact. As a result of the study, 60 species of
microorganisms were identified divided into the following groups: the group of
constant microbiota, additional microbiota, transient microbiota. The constant
microbiota for both samples before and after UV treatment consisted of two
Streptococcus species: S. oralis and S. mitis. After UV irradiation S. vestibularis and
S. salivarius were moved into the group of additional microbiota, and N. subflava
became part of constant microbiota. The widest diversity of microorganisms was
found in the transient microbiota. The average number of microbial species per
sample changed from 9 + 3 (M + SD) in samples without UV treatment to 7 + 3 (M
+ SD) in post-UV treatment samples. In the latter, microbiota composition tended to
positively change. Treatment of the peri-implantation field with UV leads to lowered
peri-implantitis risk, positively affects the pattern of changes in the oral microbiota,

leads to reduced isolation of pathogenic microorganisms.
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1 Introduction

One of the most common methods of dental rehabilitation for patients with
lost teeth is the installation of a dental implant. However, there are many factors that
influence osseointegration [4]. Peri-implantitis is one of the most prevalent reasons
of dental implant loss [6]. Despite the fact that patients undergo a comprehensive
examination before implantation procedures, complications in the form of peri-
implantitis occur in a range from 10 to 20% of cases. Such conditions are caused by
the biofilms formation, which are produced by bacteria, colonizing the implant
placement area. It is followed by impaired osseointegration and the emergence of an
inflammatory reaction [12]. The triggering factor for such reaction is mainly a
dysbiosis of the commensal oral flora [9]. Consequently, the research of the
microbiological profile of the peri-implantitis’ etiological factors determines the
prevention and treatment tactics for these complications. A variety of studies shows
that Streptococcus spp. is normally detected in a healthy peri-implant sulcus in
association with Rothia spp., Neisseria spp., Corynebacterium spp. These
microorganisms prevent excessive growth of various pathogens. However,
Streptococcus spp. in some cases appear to be transitional or indicative
representatives of the microbiota during the peri-implantitis emergence [8]. It is
noted that the primary colonizers of the hard surfaces in the oral cavity are
Streptococcus spp. (for example, S. oralis, S. mutans, S. mitis, S. gordonii, S.
sanguinis and S. parasanguinis) as well as Veillonella spp., Neisseria spp., Rothia
spp., Abiotrophia spp., Gemella spp. and Granullicatella spp. In later stages it is
possible to isolate secondary colonizing flora, which is part of the red
periodontopathogenic complex: Porphyromonas gingivalis, Tannerella forsythia

and Treponema denticola [8, 7].

Ultraviolet radiation (UV) is actively used in dental manipulations [10, 13].
The rationale for the UV application in medical practice is associated with its
bactericidal, anti-inflammatory, analgesic, epithelializing and regenerating

properties [1]. UV applied to implant materials also showed positive results. On the
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example of American prosthetists, it can be seen that under the influence of

radiation, the ability of Candida albicans to form biofilms on poly(methyl

methacrylate) decreased significantly [5].

The aim of the study is to analyze changes in the mucosal microbiota of the

alveolar processes of the upper and lower jaws under the influence of UV,
2 Materials and methods

Biopsies of the mucosa of 35 patients applied for dental implantation were
examined. A biopsy of the mucosa was taken using anatomical sterile tweezers and
a disposable scalpel. The material was obtained by incision and exfoliation of the
mucosa at the peri-implantation field. Two mucosal samples were taken from each
patient. One of the samples was treated with a UV irradiator «Solnyshko» through a
light guide (wavelength 250-300 nm, radiation power 100 MJ/cm2) at a distance of
2 cm during one minute. Each biopsy sample was placed in a sterile tube with Ames

liquid medium and delivered to the laboratory.

Microbiological examination of biopsies was carried out using seven solid
growth media: 5% blood agar, Brucella-agar, universal chromogenic agar,
Veillonella-agar, Clostridium-agar, anaerobic agar and agar for lactobacilli. The
tubes with the material were resuspended for one minute using a vortex mixer (V-1
plus, Vortex, Biosan). Sowing was performed with sterile disposable
microbiological loops in «Bactron 300-2» anaerobic chamber with subsequent
incubation for 4 days at a temperature of 37°C. Identification of all strains was
carried out using MALDI-TOF mass spectrometry on a Microflex LT (Bruker,
Germany). The statistical analysis was carried out using the StatTech program
v.4.1.1 (StatTech LLC, Russia).

3 Results

As a result of the study, 60 species of microorganisms were identified. All
identified microorganisms were divided into three groups. If the isolation of a

microorganism from the samples occurred in more than 50% of cases, it was
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assigned to the group of constant microbiota. If it was isolated in 25-50% of cases,

microorganism was assigned to the group of additional microbiota. If it was isolated
in less than 25% of cases, microorganism was regarded as a part of the transient
microbiota. The distribution of microorganisms, isolated from samples without UV
treatment, in aforementioned groups is shown in Figure 1. Similar distribution for

samples treated with UV is shown in Figure 2.

For the samples without UV treatment, the constant microbiota consisted of 4
representatives of the Streptococcus viridans group (S. oralis, S. mitis, S. salivarius,
S. vestibularis). However, during analysis of samples treated with UV, S.
vestibularis and S. salivarius were assigned to the additional microbiota, and
Neisseria subflava was transferred to the constant microbiota from additional

microbiota.

For samples without UV treatment 8 microorganisms were included in
additional microbiota: S. anginosus, S. gordonii, S. parasanguinis, S. pneumoniae,
Veillonella parvula, Neisseria subflava, Haemophilus parainfluenzae, Rothia
mucilaginosa. It is worth noting that Streptococcus spp. is a half of mentioned
microorganisms. For samples treated with UV species composition of additional
microbiota was found to be changed. This group of microbiota included such new
microorganisms as Streptococcus intermedius and Schaalia odontolytica, which
were moved from transient group. In opposite, Streptococcus pneumoniae and

Rothia mucilaginosa were included in transient microbiota from additional group.

The widest microbial diversity was found in the transient microbiota. 36
species isolated from samples without UV treatment and 33 species isolated from
the samples treated with UV were included in this group (Figures 1, 2). As it was
written previously, for samples treated with UV Schaalia odontolytica and
Streptococcus intermedius were moved from the transient microbiota to the
additional, and some of the microorganisms were no more isolated. At the same
time, the group of transient microbiota, isolated from samples with UV treatment,

included 12 new bacterial species.
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4 Discussion
Nowadays, the UV treatment method is widely used in medical practice and
particularly in dentistry [11]. The preparation of the peri-implantation field implies
the maximum possible reduction in the probability of implant infections, associated
with various microorganisms. The purpose of our work was to analyze changes in
the mucosal microbiota of the alveolar processes of the upper and lower jaws under
the influence of UV radiation. Microbiological methods were used to examine 35

biopsies of the mucosa before UV treatment and 35 biopsies after UV treatment.

In total, 60 species of microorganisms were isolated and identified. All
isolates were divided into three groups: constant, additional and transient
microbiota. The average number of microbial species per sample changed from 9 +
3 (M = SD) in samples without UV treatment to 7 £ 3 (M £ SD) in samples with UV

treatment.

The constant microbiota for samples both before and after UV treatment
consisted of two Streptococcus spp. species: S. oralis and S. mitis. After UV
treatment S. vestibularis and S. salivarius were transferred to the additional

microbiota, and N. subflava became part of the constant microbiota.

In samples treated with UV radiation, there is a positive tendency in the
microbiota composition. The isolation of individual pathogens, associated with the
emergence of purulent-inflammatory processes in the oral cavity tissues, such as S.
pneumoniae, Staphylococcus aureus, Enterococcus faecalis, Klebsiella
pneumoniae, Candida dubliniensis, was found to be decreased. Isolation of
Streptococcus viridans group had also decreased. At the same time, there was an
increase in the isolation of Lactobacillus paracasei, Ligilactobacillus salivarius and
Limosilactobacillus oris, which are associated with positive probiotic effect:
stabilization of pH values, antagonism against pathogenic microorganisms and an

effect on increase in IgA synthesis [2-3]. However, for some pathogens, in particular
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S. mutans, which has an evident cariogenic effect, the treatment of UV samples did

not significantly reduce the frequency of isolation.

Therefore, the treatment of the surgical field tissues with UV can lead to a
decrease in the risk of peri-implantitis. It positively affects the changes in oral
microbiota and leads to a decrease in the isolation of pathogenic microorganisms,
including those with periodontopathogenic and cariogenic potential. It also increases

the prevalence of microorganisms with probiotic effect.
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Persistent microbiota
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PUCYHKU

BO3JENCTBHUE Y®O HA MUKPOBHUOTY CJIMU3UCTBIX OBOJOYEK

EFFECT OF UV ON MUCOSAL MICROBIOTA
Figure 1. Distribution of microorganisms isolated from samples without UV

treatment by groups.
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baok 3. MeragaHHbIe CTATHH

OLHEHKA BJIMAHUA  VJIBTPAOUOJIETOBOI'O  OBJIVHEHUA HA
TKAHEBYIO MUKPOEUOTY CJIM3UCTON OBOJIOUKU AJIbBEOJISIPHBIX
OTPOCTKOB V TIALIMEHTOB IIEPEJ] YCTAHOBKON JEHTAJIbHBIX
NMIIJIAHTOB

ASSESSMENT OF THE EFFECT OF ULTRAVIOLET RADIATION ON THE
MUCOSAL MICROBIOTA OF THE ALVEOLAR PROCESSES IN PATIENTS
BEFORE DENTAL IMPLANTATION

CoxpaleHHoe Ha3BaHHE CTATHH JJIA BEPXHEro KOJIOHTHTY1a:
BO3JIEUICTBUE Y®O HA MUKPOBHMOTY CJIU3UCTBIX OFOJIOYEK
EFFECT OF UV ON MUCOSAL MICROBIOTA

KiroueBble ciaoBa: TKaHeBas  MHUKPOOMOTA,  aJbBEOJSIPHBIE  OTPOCTKH,
INCPUHUMILIIAHTUT, YJIBTpa(bI/IOJ]eTOBOG 06queHI/Ie, ACHTAJIbHBIC UMIIJIAHTHI.
Keywords: tissue microbiota, alveolar processes, peri-implantitis, ultraviolet

radiation, dental implants.
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