Short communications

Russian Journal of Infection and Immunity = Infektsiya i immunitet
2025, vol. 15, no. 4, pp. 781-785

ASSESSING THE EFFECT OF ULTRAVIOLET
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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 Strepfococcus 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 (Mz£SD) in samples without UV treatment to 7£3 (MzSD) 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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OLEHKA BJIUSIHUS YNbTPA®UOJIETOBOIO OBJTYYEHUA HA TKAHEBYIO MUKPOBUOTY
CJIN3UCTOM OB0J1I04KU AJIbBEOJIIPHbIX OTPOCTKOB Y NALMEHTOB NEPEL YCTAHOBKOM
OEHTAJIbHbIX UMIMJIAHTOB
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CTOSTHHI CITY>KUT TUCOM03 KOMMEHCaTbHOM (DIIOpHI TToJIoCTH pTa. MccenoBaHs TOKa3kIBAIOT, YTO B HOPME B 3I0POBOI
MePUUMILIAHTHOI 00po31e 00HApYKUBAIOT Streptococcus spp. Baccolualuu ¢ Rothia spp., Neisseria spp., Corynebacterium
spp. OnHako Streptococcus spp. B psilie CyYaeB SIBIISIOTCS WHINKATOPHBIMU TIPEACTABUTEISIMU MUKPOOWOTHI TIPH pas-
BUTHU ITEPUUMILIAHTHTA. B TIpoliecce CTOMaTOMOrMYeCKUX MAaHUT YIS aKTUBHO TTPUMEHSIETCS YIBTpadHOIeTOBOE
obyuerue (YPO). Lenbio nccienoBaHus IBISIICS aHAIN3 M3MEHEHUI B COCTaBE MUKPOOMOTHI CIIM3UCTON 000JIOUKI
aJIbBEOJISIPHBIX OTPOCTKOB BepXHEH M HUXKHeil yemtocteit on BozaeiictBueM Y®O. UccnenoBaHuio moiexanu 61o-
MITaThI CIM3MCTOM 000JIOYKH 35 MaIlMeHTOB, 0OPATUBIINXCS C LIEIbIO YCTAHOBKY JEHTAJBHBIX MMITJIaHTOB. OT KaxKI0T0
MmanyeHTa opaiu 2 obpasna ciausuctoil. OguH u3 00pas3ioB oopadateiBann Y® obmydareneM «COTHBIIIKO», BTOPOI
obpaserr 06paboTke YOO He momsepraiicst. B pesynbrare uccienoBaHus ObLI0 HACHTUGUIIMPOBAHO 60 BUJOB MUKPO-
opraHm3MoB. Bce BBISIBICHHBIE MUKPOOPTraHW3MBI OBLIM pa3iesieHbl Ha CIeIYIONIEe T'PYIIIBL TPYIa MOCTOSHHON
MUKpPOOUOTHI, 10OABOYHOI MUKPOOUOTHI, TPAH3UTOPHOM MUKPOOUOTHI. TTOCTOSIHHYI0O MUKPOOMOTY Kak 1Jisl oopas-
1IoB 10 00paboTku YPO, TaK U 1mocje, COCTaBUIN 2 BUIA CTPENTOKOKKOB: S. oralis, S. mitis, mocie oopadotku YOO
S. vestibularis v S. salivarius nepelu B TpynIy 100aBOYHON MUKPOOUOTHI, a N. subflava ctana 4yacThbio TPYMITBI TOCTOSTH-
HOI MUKpoOMoTHl. Hambosree mupokoe pa3HooOpa3re MUKPOOPraHN3MOB BEISIBJIICHO B TPAH3UTOPHOM I'PYIITIe MUKPO-
ouothl. CpenHee KOJMYECTBO BUJOB MUKPOOPraHM3MOB Ha OfMH oOpasel] uaMeHuaock ¢ 9+3 (M£SD) B obpasuax 6e3
oopaboTku YDO 1o 713 (M£SD) B 06pasiiax ¢ 06padoTkoii. B obpasiax ¢ 06padoTkoit YOO oTMevaeTcst MONIOKUTETb-
Has TeHIECHIINS M3MEHEHUS cOoCTaBa MUKpOoOHOTHI. OOpaboTKa MepMUMILIAHTAIIMOHHOTO 1moyist YPO MoXeT pUBO-
IIATH K CHYDKEHHIO PUCKA Pa3BUTHS MIEPUUMILIAHTUTA, TIOJOXUTEIBHO BIUSICT Ha XapaKTep U3MEHEHUSI MUKPOOMOTHI

pOTOBOﬁ MOJIOCTHU, A UMEHHO BEACT K CHU2KCHHUIO CJ1YyYacB BbIABJICHUA ITIAaTOITCHHBIX MUKPOOPIraHM3MOB.

Karoueesnie caosa: mxanesas Mulcpo6u0ma, anbeeosApHble OMpPOCMKU, nepuumniaimum, y/zbmpad)uwzemoeoe 06./ly’t€HLt€,

deHmanbHvle UMNAAHMBL.

Introduction

One of the most common methods of dental reha-
bilitation for patients with lost teeth is the installation
ofadentalimplant. However, there are many factorsthat
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, compli-
cations 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 bac-
teria, colonizing the implant placement area. It is fol-
lowed by impaired osseointegration and the emergence
of an inflammatory reaction [12]. The triggering factor
for such reaction is mainly a dysbiosis of the commen-
sal oral flora [9]. Consequently, the research of the mi-
crobiological 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 microor-
ganisms prevent excessive growth of various pathogens.
However, Streptococcus spp. in some cases appear to be
transitional or indicative representatives of the micro-
biota 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 iso-
late secondary colonizing flora, which is part of the
red periodontopathogenic complex: Porphyromonas
gingivalis, Tannerella forsythia and Treponema denti-
cola (7, 8].

Ultraviolet radiation (UV) is actively used in den-
tal manipulations [10, 13]. The rationale for the UV
application in medical practice is associated with its
bactericidal, anti-inflammatory, analgesic, epitheli-
alizing and regenerating properties [1]. UV applied
to implant materials also showed positive results.
On the 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.

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/
cm?) 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 car-
ried 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 mate-
rial were resuspended for one minute using a vortex
mixer (V-1 plus, Vortex, Biosan). Sowing was per-
formed with sterile disposable microbiological loops
in “Bactron 300-2” anaerobic chamber with subse-
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quent 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).

Results

As a result of the study, 60 species of microorgan-
isms were identified. All identified microorganisms
were divided into three groups. Ifthe isolation of a mi-
croorganism from the samples occurred in more than
50% of cases, it was assigned to the group of constant
microbiota. If it was isolated in 25—50% of cases, mi-
croorganism was assigned to the group of additional
microbiota. Ifit was isolated in less than 25% of cases,
microorganism was regarded as a part of the transient
microbiota. The distribution of microorganisms, iso-
lated from samples without UV treatment, in afore-
mentioned groups is shown in Fig. 1. Similar distribu-
tion for samples treated with UV is shown in Fig. 2.

For the samples without UV treatment, the con-
stant microbiota consisted of 4 representatives of the
Streptococcus viridans group (S. oralis, S. mitis,
S. salivarius, S. vestibularis). However, during ana-
lysis of samples treated with UV, S. vestibularis and
S. salivarius were assigned to the additional micro-

Persistent microbiota

biota, and Neisseria subflava was transferred to the
constant microbiota from additional microbiota.

For samples without UV treatment 8§ microorgan-
isms were included in additional microbiota: S. an-
ginosus, S. gordonii, S. parasanguinis, S. pneumoniae,
Veillonella parvula, Neisseria subflava, Haemophilus
parainfluenzae, Rothia mucilaginosa. It is worth not-
ing that Streptococcus spp. is a half of mentioned mi-
croorganisms. 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, Strepfococcus pneumo-
niae and Rothia mucilaginosa were included in tran-
sient microbiota from additional group.

The widest microbial diversity was found in the
transient microbiota. 36 species isolated from sam-
ples without UV treatment and 33 species isolated
from the samples treated with UV were included
in this group (Fig. 1, 2). As it was written previ-
ously, for samples treated with UV Schaalia odon-
tolytica and Strepfococcus 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.

Additional microbiota
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Figure 1. Distribution of microorganisms isolated from samples without UV treatment by groups
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Figure 2. The distribution of microorganisms, isolated from samples with UV treatment by groups

Discussion

Nowadays, the UV treatment method is widely
used in medical practice and particularly in dentist-
ry [11]. The preparation of the peri-implantation field
implies the maximum possible reduction in the prob-
ability of implant infections, associated with various
microorganisms. The purpose of our work was to ana-
lyze changes in the mucosal microbiota of the alveolar
processes of the upper and lower jaws under the influ-
ence 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 isolat-
ed and identified. All isolates were divided into three
groups: constant, additional and transient microbio-
ta. The average number of microbial species per sam-
ple changed from 9+3 (M*£SD) in samples without
UV treatment to 7+3 (MZ£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 composi-
tion. The isolation of individual pathogens, associ-
ated with the emergence of purulent-inflammatory
processes in the oral cavity tissues, such as S. pneu-
moniae, Staphylococcus aureus, Enterococcus faeca-
lis, Klebsiella pneumoniae, Candida dubliniensis, was
found to be decreased. Isolation of Strepfococcus
viridans group had also decreased. At the same time,
there was an increase in the isolation of Lactobacillus
paracasei, Ligilactobacillus salivarius and Limosilacto-
bacillus oris, which are associated with positive pro-
biotic 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 S. mutans, which has an evi-
dent 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 isola-
tion of pathogenic microorganisms, including those
with periodontopathogenic and cariogenic potential.
It also increases the prevalence of microorganisms
with probiotic effect.
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[AparyHkunHa 0.B., acnvpaHT kadpenpbl 4enoCTHO-NMLEBO

xupyprum n ctomatonorun Gre0Y BO Camapckuii rocynapCTBEHHbI
MeauUMHCKMIA yHnBepeuTeT Munaapasa Poccum, r. Camapa, Poceus;
Boukapega I1.B., cneunanvct n1abopatopum KynsTyPOMHbIX

1 NPOTEOMHbIX CCNEe0BaHNI B MUKPOOVonorum HayyHo-
06pa30BaTeNlbHOro NPOPECCUOHANBHOMO LIEHTPA FrEHETUHECKNX
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MeAuUMHCKMIA yHnBepeuTeT Munaapasa Poccum, r. Camapa, Poccus;
Baiipukos U.M., uneH-koppecnoHaeHT PAH, 3acnyxeHHbli paboTHMK
BbICLLIEV KON PP, A.M.H., npodeccop, 3aB. kadeapoit 4eMoCTHO-
nmLeBol xvpyprum u ctomaronori Gre0Y BO Camapckuii
roCy[apCTBEHHbIN MEANLIMHCKINIA yHBEPCUTET MnH3apasa Poccun,

r. Camapa, Poccus;

CambikuH A.C., Bpay BbICLUEN KaTeropum, 3aB. OTAENEHNEM YENMIOCTHO-
nmuesol xvupyprum, ®rE0Y BO Camapckuii rocyaapCTBEHHbIN
MeAuUMHCKMIA yHMBepeuTeT Munaapasa Poccun, r. Camapa, Poccus;
JlamuH A.B., 0.M.H., BOLEHT, AMpekTop Hay4Ho-06pa3oBaTesibHoro
NPOMECCHOHANBHOIO LIEHTPA FEHETUYECKIX M NaB0paTOPHbIX
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Anekcees [1.B., cneuvanuct nabopatopum KynbTyPOMHbIX
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06pa3oBaTenbHOro NPOPECCMOHANBHOMO LIEHTPA FrEHETNHECKNX
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MeO LMHCKMIA yHuBepcuTeT MuHaapasa Poccun, r. Camapa, Poccusi.

Authors:

Dragunkina O.V., PhD Student, Department of Maxillofacial Surgery
and Dentistry, Samara State Medical University, Samara, Russian
Federation;

Bochkareva P.V., Specialist of Laboratory of Cultural and Proteomic
Research in Microbiology, Research and Educational Professional
Center for Genetic and Laboratory Technologies, Samara State Medical
University, Samara, Russian Federation;

Bairikov I.M., RAS Corresponding Member, Honored Worker of Higher
Education of the Russian Federation, DSc (Medicine), Professor, Head
of the Department of Maxillofacial Surgery and Dentistry, Samara State
Medical University, Samara, Russian Federation;

Samykin A.S., High Level Certificate Physician, Head

of the Department of Maxillofacial Surgery, Samara State Medical
University, Samara, Russian Federation;

Lyamin A.V., DSc (Medicine), Associate Professor, Director

of the Research and Educational Professional Center for Genetic and
Laboratory Technologies, Samara State Medical University, Samara,
Russian Federation;

Alekseev D.V., Specialist of Laboratory of Cultural and Proteomic
Research in Microbiology, Research and Educational Professional
Center for Genetic and Laboratory Technologies, Samara State Medical
University, Samara, Russian Federation.

MocTynuna B pepakuumio 11.03.2025
MpuHsaTa k nevyatn 20.07.2025

Received 11.03.2025
Accepted 20.07.2025

785



