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Peri-implant infections are the leading risk factor for dental implant rejection. The infection leads to an inflam-
matory reaction with the appearance of peri-implant mucositis. In the absence of treatment of such a soft tissue
reaction, the infection will lead to an inflammatory process of the peri-implant bone and its subsequent resorption.
Bone loss associated with the formation of microbial plaque is defined as peri-implantitis.

This study aimed to analyze the bacterial population in the peri-implant pocket of implants and determine the
constitutive factors associated with implant loss.

The study was conducted based on the Dnipro State Medical University. Thirty-four patients with early and/or
late complications of dental implantation and 8 volunteers without inflammatory changes in the implant area par-
ticipated in the study.

The biofilm of damaged dental implants was heterogeneous. Most identified cultures belonged to the phyla Acti-
nobacteria, Bacteroidetes, Firmicutes and Proteobacteria. With dark-field microscopy, representatives of the phylum
Spirochaetota (n=12) were found, but identification was not carried out. The main infections were Staphylococcus
spp., Porphyromonas spp. and Fusobacterium spp. The species composition of the microbiota of the peri-implant site
with purulent-inflammatory potential was distinguished by a higher specific gravity of the genera Fusobacterium
and Porphyromonas, including in late implant loss. Early denture loss was associated with isolating Streptococcus
sanguinis and Streptococcus pyogenes. The biofilm of the peri-implant area of healthy implants was more diverse
and included the genera Streptococcus, Neisseria and Veillonella. The use of antibiotics, periodontitis and smoking
significantly limited the biofilm's beta-diversity (p<0.05).

The research results complement the understanding of the etiology of dental peri-implantitis. Given the poly-
microbial nature of the obtained samples, the next stage of the research is planned to study the features of biofilm

formation on the implant's surface.
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Connection of the publication with planned re-
search works.

The work was carried out following the plan of the
National Development Program of the Department of
Propedeutics of Children’s Diseases and the Department
of Microbiology, Virology, Immunology, Epidemiology
and Medical-Biological Physics and Informatics and the
Department of Biochemistry and Medicinal Chemistry
of the Dnipro State Medical University “Multifunctional
polymer materials with powerful antimicrobial proper-
ties for antiseptic treatment of wound surfaces and de-
contamination air and water” (state registration num-
ber 0120U101548).

Introduction.

In recent decades, dental implantation has become
routine and well-predicted, with high osseointegration
efficiency and positive long-term results [1].

Common causes of tooth loss are the development
of caries at the edges of crowns, pulp infections, peri-
odontitis, and mechanical complications [1, 2]. The fre-
quency of mechanical complications during the proce-
dure is low, but peri-implant infections are the main risk
factor for implant rejection [3]. Early and late explanta-
tion are distinguished depending on the time param-
eters of implant loss [1].

Early loss of the implant occurs before the prosthesis
is installed. In this case, osseointegration fails, the im-
plant becomes overgrown with connective tissue and,
therefore cannot be used for the planned fixation of the
prosthesis. Many researchers have suggested that bac-
terial infections and surgical errors, such as insufficient
cooling during implant bed preparation or overloading
the implant with a temporary prosthesis, may be the
causes [1]. The only treatment option is the removal of
the implant and repeated surgery, which significantly
breaks the compliance between the doctor and the
patient. On the other hand, osseointegrated implants
can also lose contact with the surrounding bone [1, 3].
The cause is bacterial infections of peri-implant tissues
with pathogenesis similar to periodontitis [3, 4]. The in-
fection leads to an inflammatory reaction with the ap-
pearance of peri-implant mucositis. In the absence of
treatment of such a soft tissue reaction, the infection
will lead to an inflammatory process of the peri-implant
bone and its subsequent resorption. Loss of bone tis-
sue associated with the formation of microbial dental
plaque is defined as peri-implantitis [4]. Chronic peri-
odontitis, diabetes and smoking are risk factors for the
development of peri-implantitis [1, 2].

In recent decades, knowledge about bacterial infec-
tions, especially biofilms, has changed fundamentally
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[5, 6]. It was hypothesized that the causative agents of
periodontitis and peri-implantitis are similar, but thanks
to modern molecular genetic methods, differences in
the pathobionts of these diseases were established [7,
8, 9]. The individual response of the immune system and
changes in the microbial composition around titanium
implants are also widely discussed [10]. On the other
hand, some authors claim that the microbial composi-
tion in the pockets of infected implants is similar to that
in healthy places [11]. The new findings may either con-
firm or cast doubt on the existence of bacteria around
dental implants. In addition, there are no data on the
bacterial profiles of early lost implants, emphasizing the
need for this study.

The aim of the study.

To analyze the bacterial population in the peri-im-
plant pocket of implants and to determine the constitu-
tive factors associated with implant loss.

Object and research methods.

The study was conducted on the basis of the Dnipro
State Medical University following the Helsinki Declara-
tion of the World Medical Association “Ethical principles
of medical research involving a person as a research ob-
ject” [12]. All study participants gave informed consent
for medical intervention [13]. The university bioethics
commission previously approved the study (protocol
No. 7 dated October 17, 2019).

Characteristics of research participants.

Fifty-two sets of samples from 42 patients were
studied. The study group included patients with im-
plants that had to be removed during the osseointegra-
tion period (early loss, 20 patients with 23 implants) or
after the healing period (late loss, 14 patients with 18
implants). Implant loss groups were compared with a
control group of patients without bone loss at least four
months after implant placement (8 patients with 11 im-
plants). The average age of the experimental group was
44 (31; 61), the control group was 32 (22; 51), p=0.09.

Isolation of the culture of pathogens associated with
complications of dental implantation.

Collection and microbiological examination of clini-
cal material followed the European guidelines for clinical
microbiology [14]. The research material was selected
from the dental chair during a visit to the doctor. Three
samples were taken from each patient with sterile thin

cotton swabs from the peri-implant sulcus around the
infected or healthy implants. Supramucosal plaque was
removed with a cotton swab before taking a submucosal
sample. Next, the surface of the prosthesis was dried in
air. Only after performing these measures was a sample
of the submucosa taken. These measures prevented the
mixing of supra- and submucosal plaque during sample
collection (fig. 1).

Any signs of inflammation (pocket suppuration)
present were documented. In patients with multiple
implants, samples were collected for each implant sep-
arately, but the data were later pooled. If severe peri-
implantitis was diagnosed, explantation was performed.
Examination of the explanted implant was performed as
previously described [15].

Mannitol-salt agar was used for the selective isola-
tion of the genus Staphylococcus, and the correspond-
ing selective agar was used for the genus Streptococcus.
MacConkey medium isolates bacteria from the Entero-
bacteriaceae family and other undemanding gram-
negative microorganisms. For the selective isolation of
Haemophilus spp. used chocolate agar with the addi-
tion of 8 mg/| Cefsulodin. For the selective isolation of
Pseudomonas spp. cetrimide agar with the addition of
glycerol was used. The pathological material was sown
on Sabouraud agar with gentamicin to isolate fungi. Co-
lumbia agar with 5% sheep blood was used for non-se-
lective cultivation, evaluation of hemolytic activity and
cultivation of fastidious microorganisms. The seeded
Petri dishes were kept in a thermostat for 24-72 hours
at 370C. Petri dishes with Sabouraud agar were kept for
up to 7 days. For the selective isolation of anaerobes, an
anaerostat with reagents was used to create strict an-
aerobic and capnophilic conditions [14].

Identification of pathogens associated with compli-
cations of dental implantation.

Identification of microorganisms was carried out tak-
ing into account morphological, tinctorial, cultural and
biochemical properties. Commercial test kits were used
to identify the obtained cultures by 16-24 indicators of
biochemical activity. Experiments were carried out in
3-fold repetition.

Statistical data processing.

Statistical processing of research results was car-
ried out using the licensed program STATISTICA 6.1.

- -

Figure 1 — Collection of a sample for microbiological examination using a sterile thin cotton swab from the peri-implant
sulcus around infected implants from a patient with late peri-implantitis with bone resorption.
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Before applying statistical criteria, the Shapiro-Wilk test
checked the nature of the distribution of random vari-
ables. If the data did not conform to the law of normal
distribution, quantitative comparative analysis was per-
formed using the non-parametric U — Mann-Whitney
test. A comparison of groups was carried out for cat-
egorical indicators using Fisher’s exact test. Differences
were considered statistically significant at p<0.05 [16,
17].

Research results and their discussion.

Species composition of the biofilm from the surface
of the implant.

All samples obtained from patients were positive for
microbiota. A total of 174 unique isolates were obtained.
Monoculture was used only in 7.7% of cases (n=4). Most
of the identified cultures belonged to four phyla — Acti-
nobacteria, Bacteroidetes, Firmicutes and Proteobacte-
ria. With the use of dark-field microscopy, representa-
tives of the species Spirochaetota were found in 23.1%
of samples (n=12), identification was not carried out.

Most isolates belonged to the phylum Firmicutes
— 55.2% (n=96). Representatives of this taxon were
facultative and obligate anaerobes — Staphylococcus,
Streptococcus, Lactobacillus, Aerococcus and Pepto-
streptococcus spp. and Veilonella spp. in accordance.

The culture of Staphylococcus spp. (n=36) was ob-
tained from 40.4% of clinical samples (n=21). The species
composition of Staphylococcus spp. isolated from the
peri-implant area and implants included Staphylococ-
cus aureus, Staphylococcus epidermidis, Staphylococcus
haemolyticus, Staphylococcus intermedius, Staphylococ-
cus hominis, Staphylococcus warneri and Staphylococcus
saprophyticus. Among all representatives of the genus
Staphylococcus, coagulase-positive isolates accounted
for 77.8%, namely S. aureus. All coagulase-negative spe-
cies had approximately the same fate, accounting for
only about 3-4%. Streptococcus pyogenes species and
representatives of the viridans group, including Strep-
tococcus mitis, Streptococcus oralis, and Streptococcus
sanguinis, were identified among the representatives of
the genus Streptococcus. Positive for culture Streptococ-
cus spp. were 78.8% of the selected samples (n=41), and
most isolates (n=28) belonged to the viridans group.
Peptostreptococcus spp. and Veilonella spp. obtained
from 26.9% of the selected samples (n=14).

The phyla Fusobacteria took second place. Cultures
were obtained from 30.8% of samples (n=16). Repre-

The isolated fungi from the genus Candida were ob-
tained from 32.7% of samples (n=17). The genus Can-
dida was represented by the species Candida albicans.

Isolates were almost never in monoculture, most
often, combinations included the presence of the Strep-
tococcus or Lactobacillus in association with Staphylo-
coccus spp., Porphyromonas spp., Fusobacterium spp.
and genera Neisseria and Haemophilus.

Thus, the microbiome of the peri-implant area in
patients with early and late implant rejection was rich
in pathogens. The lack of commensals and excessive
growth of obligate anaerobic microorganisms were also
characteristic.

Features of the implant microbiome depend on the
period of rejection.

The species composition of the microbial load of the
peri-implant biofilm had significant differences between
individual patients.

The species composition of the microbiota of the
peri-implant area of samples from patients with implant
loss differed from the control group, p<0.05 (fig. 2). Pa-
tients with implant loss had a higher specific gravity of
the genera Fusobacterium and Porphyromonas. Sam-
ples from the control group contained a relatively high
number of bacteria of the genera Streptococcus, Neis-
seria and Veillonella (p<0.02).

In our study, there were also specific differences in
the species composition of the experimental groups.
Most specimens from patients with late implant loss
examined by dark-field microscopy and light microsco-
py with Giemsa staining were positive for spirochetes,
probably of the genus Treponema (n=14). Similarly,
representatives of the genera Fusobacteria and Porphy-
romonas had a higher specific gravity (p=0.003) precise-
ly in case of late implant loss. In contrast to the above,
compared to controls, the proportion of S. sanguinis
and S. pyogenes, but not other members of the genus
Streptococcus, was higher in patients with early implant
loss.

Variables that had an impact on the microbial com-
position of the implant biofilm.

Each patient involved in the study was evaluated
for some parameters that could influence the micro-
bial composition: sex, implantation area, diabetes, use
of antibiotics in the last three months, regular mouth
rinsing.
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Figure 2 — Biofilm species composition of an implant with early and late rejection and a healthy control.
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In our study, the area of implantation, the use of
antibiotics during the last three months, and regular
mouth rinsing did not significantly affect prosthetics’
results in the experimental and control groups (p>0.01).

Among patients with implant loss, there were more
smokers than in the group with preserved prosthesis —
early loss 77%, late loss 78%, control 35% (p=0.03). An-
other factor characteristic of the experimental groups
was the diagnosis of periodontitis. Patients with early
implant loss had periodontitis in 64% of cases, with late
— 71%, control group — 29% (p=0.01). When assessing
the influence of potential modifying factors on the spe-
cies diversity of the tooth biofilm, it was found that peri-
odontitis and smoking had a significant limiting effect
on the beta diversity of the biofilm (p<0.05). However,
similar changes were not found for diabetes and regular
mouth rinsing (p>0.05).

The results obtained in our study can be compared
to a certain extent with the data published by Korsch
M. et al. (2021). In early and late implant loss, the re-
searchers found many Fusobacterium nucleatum and
Porphyromonas gingivalis. Late implant loss was asso-
ciated with greater oral microbial diversity, including
Treponema, Fretibacterium, Pseudoramibacter, and
Desulfobulbus. The etiology of early implant loss was
heterogeneous and differed significantly between study
participants [1].

Risk factors for the failure of dental implantation of
dental implants are traumatism of the procedure, co-
morbid pathology, use of medicines, etc. Clinical aspects
of the risk of bone loss around the implants relate to the
surgeon’s surgical skills, the use of high pressure dur-
ing drilling or high torque during prosthesis insertion. In
addition, concomitant punctures or excess cement can
also have negative consequences [18, 19, 20]. Constitu-
tive features of bones, periodontitis, smoking, bruxism
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and mechanical overload can affect osseointegration
and duration of dental implants [21, 22, 23].

Among others, bacterial infection is the main risk
factor for early and late loss of dental implants [1, 20,
24]. Most of the described studies focused on diagnos-
ing microbial infection in peri-implantitis, however, data
on implant loss during the osseointegration stage are
limited. The microbiological profile in peri-implantitis
resembles periodontitis but has some differences [1,
7, 24]. Indeed, known causative agents of periodontitis
may be associated with the etiopathogenesis of peri-im-
plantitis, there are also many differences between these
two clinical conditions [1].

Conclusions.

The biofilm of damaged dental implants is hetero-
geneous. The main infections were Staphylococcus spp.,
Porphyromonas spp. and Fusobacterium spp. The spe-
cies composition of the microbiota of the peri-implant
site with purulent-inflammatory potential was distin-
guished by a higher specific gravity of the genera Fuso-
bacterium and Porphyromonas, including in late implant
loss. Early denture loss has been associated with isolat-
ing S. sanguinis and S. pyogenes. The biofilm of the peri-
implant area of healthy implants was more diverse and
included the genera Streptococcus, Neisseria and Veil-
lonella.

Prospects for further research.

The research results complement the understanding
of the etiology of dental peri-implantitis. In further stud-
ies, the chemotherapeutic sensitivity profile of causative
agents of dental peri-implantitis, including local antisep-
tics, will be determined. Given the polymicrobial nature
of the obtained samples, the next stage of the research
is planned to study the features of biofilm formation on
the implant’s surface.
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MIKPOBIOJTIOrN4YHI OCOBJ/INBOCTI MIKPOBIOLEHO3Y I'IEPMII_YlI'II'IAHTHOT AINAHKA
MPU PAHHIX TA NISHIX YCKNAAHEHHAX AEHTAZIbHOI IMNZTAHTALLII
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MepuimnaaHmHi iHgheKuii € OCHOBHUM GhaKMOPOM Pu3UKy 8i0MmopaHeHHA 0eHmMasAbHO20 iMmrnaaHmamy. IHgeKyisa
npu3zeodums 00 PO3BUMKY 3aMaAsaAbHOI peaKyil 3 Mossor nepuiMnaaHmMamHo2o mykosumy. [lpu 8iocymHocmi
NIKYyB8AHHA MAKOI peaKkyii M’aKUx MKAHUH, iHgeKyis npudsede 00 3aMasabHO20 MPOYecy nepuimnaaHmMHoI Kicmku
ma ii nodanebwoi pe3opbyii. Bmpama KicmkKosoi mKaHUHU Moe’a3aHa 3 ymeopeHHAM MiKpobHo20 3y6Ho20 Hasabomy
BU3HAYAEMbCA, AK NepuiMmnaaHmum.

Memotr ubo2o 0ocnidxieHHs bya0 npoaHanizysamu b6akmepiansHy nonyaayio 8 nepuiMnaaHmHil KuweHi
iMnaaHmamie i BU3HAYUMU KOHCMUMYMUBHI ¢hakmopu, nos’a3aHi 3i empamoro imrnaaHmamy.

JocnidnceHHa nposedeHe Ha 6a3i [HiNPoOBCbKO20 O0epiasHO20 MeOUYHOo20 yHisepcumemy. B 00cCni0xceHHi
npuliHAnu y4acme 34 nayieHmu 3 paHHiMu ma/abo MisHiMu ycKAaOHeHHAMU OeHmanbHoI imnaaHmayii ma 8
80/10HMepie 6e3 3ananbHUX 3miH 8 OinAHUI iMnaaHmamy.

Gionnieka nowkoodxeHux 3ybHux imnaaHmamis 6ysna HeoOHOPIOHOW. binbwicme i0eHMUpIKOBAHUX Kyabmyp
Hanexcanu 0o ¢in Actinobacteria, Bacteroidetes, Firmicutes ma Proteobacteria. 3 8UKOPUCMAHHAM MEMHOMOMbHOI
MiKpockonii susienieHo rnpedcmasHukie ¢inu Spirochaetota (n=12), ideHmudghikayis He nposodunacd. OCHOBHUMU
iHpekmamu sucmynanu Staphylococcus spp., Porphyromonas spp. ma Fusobacterium spp. Budosuli cknad
MiKpobiomu nepuimnaaHmMHoi QinAHKU 3 2HIlIHO-3aMasn6HUM MOMeHYianomM 8iopi3HAsca binbwo nMUMOMOK
saeoro podie Fusobacterium i Porphyromonas, 8 momy vucai npu ni3Hiti empami imnaaHmamy. PaHHA empama
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deHmanesHo2o rnpomesy byna nos’a3aHa 3 sudineHHAM Streptococcus sanguinis ma Streptococcus pyogenes.
bionnieka nepuimnaaHmHoi 8inaHKU 300posux imnaaHmamie mana 6inbwy pi3BHOMAHIMHICMb Ma 8KAYAAA POOU
Streptococcus, Neisseria ma Veillonella. 3acmocysaHHa aHmubiomukis, napodoHmMum ma KypiHHA Maau cymmesuli
obmexcyroquli enaus Ha bema-pisHomaHimms 6ionniexku (p<0,05).

Pesynbmamu  nposedeHo20 00CniO#eHHA OOMOBHIIOMb  YABAEHHA PO  emionokito  0eHManbHuUx
nepuimnaaHmumis. 3 027140y HA MOAIMIKPOBHICMb OMPUMAHUX 3Pa3Kie, HA HACMynHOMY emani 00CAiIOMEHHSA

MAaHYEMbCA 8uB4YeHHA ocobusocmeli ymeopeHHs bionaieKu Ha MNo8epxHi iMnaaHmamy.

Karuoei cnoea: yckaAaOHEHHA OeHMAsbHOI iMmnaaHmauii,

nepuimnaHmum, Staphylococcus, aHaepobHi

MiKpoopaaHiamu, 6ionnieka, MikpoopaaHiamu, MikpobioyeHo3, mikpobioma, iHheKyis.

3B8’A30K ny6aikauii 3 nnaHOBMMM HAayKOBO-goCNIg-
HUMU poboTamu.

PoboTa BMKOHaHa 3rigHo naaHy HAP kadeapu npo-
nefeBTUKM AUTAYUX XBOPOD Ta Kadeapu mikpobionorii,
Bipycosorii, imyHonorii, enigemionorii 1 meanko-6io-
noriyHoi ¢isnKM Ta iHpopmaTuKK i Kadeapu Bioximii Ta
MeANYHOI Ximii [IHINPOBCbKOro Aep*KaBHOro MeANYHOro
yHiBepcuTeTy «baraTodyHKUiOHaNbHI MonimepHi maTe-
piann 3 NOTYXXHUMM AHTUMIKPOBHUMM BNACTUBOCTAMM
ANA aHTUCcenTUYHOI 0BpOobKM PaHOBUX MOBEPXOHb Ta
3HEe3aparkeHHs NoBiTps i Boan» (Homep Aep*KaBHOI pee-
cTpayii 0120U101548).

Bcryn.

B OCTaHHi fecATUNITTA NPOBEeAEHHA AeHTaNbHOI iMM-
NlaHTaUjii cTano pPyTUHHOW Ta Aobpe NPOrHO30BaHOM
npoLeaypoto 3 BUCOKO edeKTUBHICTIO ocTeoiHTerpaLii
Ta NO3UTUBHUMMK pe3ynbTaTaMKu B AOBroTpuBanin nep-
cnektusi [1].

YacTmmn npuumMHamm BTpaTn 3yHa € pO3BMTOK Kapi-
€CY MO Kpasx KOPOHOK, iHOEKLIT nynbnu, nepiogoHTUT
Ta MexaHiuHi ycknagHeHHs [1, 2]. YactoTta ycKnaaHeHb
MEXaHI4YHOro reHe3y Npu NPoBeAeHHI Npoueaypu HU3b-
Ka, ane nepuimnaaHTHi iHdeKuii € ocHoBHUM daKTopom
PU3UKY BiATOPrHEHHA imnaaHTaTy [3]. B 3aneXHocTi Big,
YaCOBUX MapameTpiB BTPATM iMMIAHTATY, PO3PI3HAKOTL
paHHO Ta Mi3HI eKkcniaHTauito [1].

PaHHA BTpaTa imnnaHTaTy BiAbOYBaETLCSA A0 BCTAHOB-
JIeHHA npoTe3y. Y TakoMy BUNaZKy OCTeOiHTerpalisa He
BAAETbCS, iIMNAAHTAT 06POCTAE CNONYYHOI TKAHUHOLO i
TOMY He MOXe BMKOPMUCTOBYBATMCA ANA 3annaHOBaHOI
diKkcauii npoTtesa. Pag HayKoBLIB CTBEpPAMKYE, WO NpuU-
YMHAMMU LbOTO MOXKYTb BYyTM BaKTepianbHi iHpeKu,ii Ta Xi-
PYpPriyHi NOMUNIKKU, AK-OT HEAOCTAaTHE OXONOAMKEHHA Nifg,
Yac NiAroTOBKM NI0XKa iMniaHTaTy abo nepeBaHTaXKeHHA
imnnaHTaTy TMM4YacoBmMm npotesom [1]. EguHMm Bapi-
QHTOM NiKyBaHHA € BUAANEHHA iMNAaHTaTy Ta NOBTOPHe
XipypriyHe BTpy4aHHs, LLLO CYTTEBO MOPYLUYE KOMMIAEHC
MiXK NiKkapem Ta nauieHToM. 3 iHWoro 60Ky, ocTeoiHTe-
rPOBaHi iMNIAaHTaTM TaKOX MOXYTb BTPATUTK 3B’A30K i3
oTouytoyoto Kictkoto [1, 3]. MpuumHoto € H6akTepianbHi
iHbeKUil nepuiMnaaHTHMUX TKAHMH 3 MaToreHe3om no-
Ai6HMM napogoHTuTy [3, 4]. IHdeKuis npussoguTb A0
PO3BMTKY 3aMabHOI peakKu,ii 3 N0ABOO NepUiMnIaHTHO-
ro MyKosuTy. Npu BigCYTHOCTI NiKyBaHHA TaKoi peakLii
M’ AKUX TKaHWH, iHPeKLis npu3sese A0 3anaabHOro npo-
Lecy nepmimniaaHTHOI KicTKM Ta Ti noganbluoi pesopbu,i.
BTpaTa KiCTKOBOI TKaHMHM NOB’sI3aHa 3 YTBOPEHHAM Mi-
KpObBHOro 3ybHOro Ha/siboTy BU3HAYAETLCA, AK Nepuimn-
NAHTUT [4]. XpOHIYHWUIM NapoaoHTUT, LlyKpoBUiA AiabeT Ta
KYPiHHA € paKTOpamun puU3nKy PO3BUTKY NEPUIMMNIAHTU-
Ty [1, 2].

3a OCTaHHi AecAaTUAITTA 3HaHHA Npo 6aKTepianbHi
iHpeKuji, ocobanBo 6ionniBkM, AOKOPIHHO 3MiHMAKUCA
[5, 6]. Byno BuCyHyTO rinoTesy npo Te, Wo 36yaHUKK

NapoAOHTUTY Ta MNEPUIMNNAHTUTY CXOXKi, NpoTe 3aBAA-
KM CY4aCHMM MONEKYIAPHO-TeHETUYHMM meTogam 6yno
BCTAaHOB/IEHO BiAMIHHOCTI WOAO0 MaTOBIOHTIB Npu UMX
3aXBOPIOBaHHAX [7, 8, 9]. TaKOXK LIMPOKO 06roBOPHOETbL-
cA iHAMBIAYaNnbHA peakLia iIMyHHOI CUCTEMM Ta 3MiHMU
MiKPO6HOI KOMNO3MLLiT HABKOIO TUTAHOBWX iIMMNAAHTATIB
[10]. 3 iHworo 6oOKy, AesKi aBTOpPU CTBEPAKYHOTb, WO
MIKPOBGHUWI CKNag, B KapmaHax iHOiKoBaHUX imniaHTa-
TiB nogibHUIM Ao Takoro y 3a0posux micuax [11]. Hosi
BiAKPUTTA MOXKYTb abo MigTBEPANTM, aDO NOCTAaBUTH Nij,
CYMHIiB 3HAHHA NPO HAABHICTb HaKTepili HABKOIO 3yOHUX
imnnaHTaTie. Kpim Toro, Hemae gaHux wono bakTepi-
aNbHUX NPOodiNiB paHO BTPAYEHUX iIMNAAHTATIB, LLO Mia-
KPEec/toe HEObXiAHICTb LbOro AOCIAKEHHS.

MeTta gocniaKeHHs.

MpoaHanisyBaTM HaKTepia/sibHy MONyaALito B nepu-
iMNNIQHTHIN KULWeEeHi iIMNNaHTaTiB | BUSHAYUTU KOHCTUTY-
TUBHI GaKTOpM, NOB’A3aHI 3i BTPATOO iMNIaHTATY.

O6’eKT i meTOaU AoCNiAXeHHA.

JocnigyeHHa npoBefeHe Ha 6a3i [HiNpoBCbKOro
OeprKaBHOTO MeAMYHOro yHiBepcuTeTy y BignosigHoc-
Ti 00 lenbCiHCbKOi AeKknapauii BcecBiTHbOI meguyHOi
acouiauii «<ETUYHI NpUHLMNM MegUYHNX OOCNIAXKEHD 33
Yy4acTio NIOAMHU Yy AKOCTI 06’eKTa gocnigKeHHs» [12].
Bci yyacHMKM pocnigyKeHHs ganu iHpopmoBaHy 3roay
Ha MeauyHe BTpy4YaHHs [13]. MonepeaHbO AOCAIAKEH-
HA ByN0 CXBasieHO KOMICielo yHiBepcUTeTY 3 HioeTUKM
(npoTokon Ne7 Big 17.10.2019).

XapakmepucmuKa y4acHUKi8 00CiOHEeHHA.

JocnigrkeHo 52 Habopu 3paskis Big 42 nauieHTis. [o
OOCNIAHOI TPYyNM Hanexanu nauieHTn 3 imnaaHTaTamm,
AKi HeobxigHO 6yn0 BUAANUTM B Mepiog OCTeoiHTerpa-
Lii (paHHsa BTpaTa, 20 nauieHTiB 3 23 imnaaHTaTamn) abo
nicnsa nepiofly 3aroeHHs (nisHA BTpata, 14 naujeHTis 3 18
imnnaHTatamu). Mpynu BTpaT iMnaaHTaTiB NOpiBHIOBAAN
3 KOHTPOJ/IbHO TPYNOoto — MaLieHTV 6e3 BTpaTH KicTKo-
BOi TKAHWHM LWOHANMEHLLE Yepe3 YOTUpPK Mmicaui nicaa
BCTAHOB/IEHHA iMNnaHTaTy (8 naujieHTiB 3 11 imnnaHTa-
Tamu). CepegHiit Bik gocnigHoi rpynu 44 (31; 61) pokis,
KOHTposibHOT — 32 (22; 51) pokis, p=0,09.

BudineHHA Kysnbmypu namoeeHie acouiliosaHux 3
YCKAAOHEeHHAMU 0eHMasnsHol iMnaaHmauii.

3abip Ta MikpobionoriyHe AOCNIAMKEHHA KANiHIYHO-
ro martepiany NpoBOAUAUCA 3TiAHO 3 EBPONENCbKUM
KepiBHULTBOM 3 KANiHiYHOI mikpobionorii [14]. MaTepi-
an Ana AocniasKeHHA Biabupanu B CTOMaToNOrYHOMY
Kpicni nig 4yac Bi3nUTy A0 NiKapA. Y KOXKHOro nauieHTa
6yN0 B3ATO TPU 3Pa3KM CTEPUIbHUMU TOHKMMU BaTHU-
MW TammnoHamu 3 NepuiMnaaHTHOI 6OPO3HU HaBKO/O
iHbikoBaHMx abo 3p0poBMX iMNnaHTaTiB. Hagcansosuii
HaNIT BUAANANM BaTHUM TaMMOHOM nepeg, B3ATTAM NiJ-
C/NM30BOrO 3pasKa. [Jani noBepxHO NpoTesa BMCYLLYBa-
/X Ha NOBITPI. /Ine nicna BUKOHaHHA LMX 3axXofiB 6yno
B3ATO 3pa3oK Niac/iM30B0i 060/10HKK. Lii 3axoam 3ano-
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PucyHOK 1 — B3aTTa 3pasKy A41a MiKpo6ionoriYHOro AoCnig»KeHHA 3a 4ONOMOro CTEPUIbHOIO TOHKOFO BaTHOrO TAaMMOHY 3 NepuiMmniaHTHOI
60po3HM HaBKoNO iHPIKOBaHMX IMNNAHTATIB BiA NALLIEHTKM 3 Ni3HIM NepuiMmnAaHTMTOM 3 pe30op6Lielo KiCTKOBOT TKAHUHMU.

6irny 3miwyBaHHIO cynpa- Ta MigcAn3o0Boi 6/AWKK nig,
Yyac 36opy 3paskis (puc. 1).

Byab-AKi HafABHI 03HaKM 3ananeHHs (HarHOEHHA Ku-
LeHi) 6ynn 3aJ0KYMeHTOBaHI. Y NaLjieHTiB i3 AeKinbKo-
Ma iMNAaHTaTaMM 3pasku 36Mpann gns KOXKHOro iMmn-
NlaHTaTy OKpeMo, ane nisHiwe AaHi 06’egHyBann. AKLWO
6yB AiarHOCTOBaHUI BaXKKMI NepUiMnAaHTUT NPOBOAN-
NN eKcnaaHTauito. JocniaKeHHAa eKCnAaHTOBAHOrO imn-
NaHTaTy NPOBOAW/IU, SIK ONMCaHO paHiuwe [15].

[Ons cenekTMBHOro BuaineHHa poay Staphylococcus
BMKOPWUCTOBYBA/IM MAHITON-CONbOBUI arap, ANs poay
Streptococcus — BignoBiAHWA cenekTMBHWUI arap. AnAa
BUAiNIeHHA bakTepiin cimelicTBa Enterobacteriaceae Ta
iHWWX HEeBMOArMBUX rPaM-HEraTUBHUX MiKPOOpPraHis-
miB — cepegosuie MakKoHKi. [1na cenekTMBHOro Bu-
aineHHa Haemophilus spp. BUKOpUCTaNM WOKONALHUN
arap 3 gogasaHHam 8 mr/n uedsynoguHy. Ana cenek-
TUBHOrO BWAiNeHHA Pseudomonas spp. BUKOPWUCTOBY-
Ba/M LETPUMIAHMI arap 3 AoAaBaHHAM rniuepuHy. Ana
BUAiNIeHHA rpubiB NaToNOriYHKIA MaTepian 3aciBann Ha
arap Cabypo 3 reHTamiumMHOM. [11A HECENEKTUBHOI Ky b-
TUBALLii, OLIHKM remMOoNiTUYHOI aKTUMBHOCTI Ta BMPOLLY-
BaHHA BMBArNMBMUX MiIKPOOPraHi3aMiB BUKOPUCTOBYBAU
KONYyMBilicbKnit arap 3 5% oBeyoi Kposi. 3acifHi YalKu
MeTpi BUTPpMMYBaNM B TepMOCTaTi NpoTArom 24-72 rog
npu TemnepaTtypi 37°C. Yawku MNeTpi 3 arapom Cabypo
BUTPUMYBanu Ao 7 Ai6. [na cenekTMBHOro BUAINEHHA
aHaepobiB BUKOPUCTOBYBAIM aHAepoCTaT 3 peareHTaMmm
O1A CTBOPEHHA CYBOPUX aHaepobHMX Ta KanHOOINbHMX
ymos [14].

I0eHmudgbikayis namoeeHie acoyilio8aHUX 3 ycKAA0-
HEHHAMU 0eHmManbHoI iMmnaaHmauii.

laeHTMdiKaLia  MikpoopraHiamis nposoaunaca 3
ypaxyBaHHAM MOPONOFIYHUX, TUHKTOPIANIbHUX, Ky/b-
TypanbHUX Ta BioximiuHMx Bnactusocten. [na ineHTU-
diKauil BUKOpPUCTaNU KOMepLiliHi TecT-Habopu 3 igeH-
TUdiKaLE OTPMMAHUX KyAbTyp 3a 16-24 nokasHUKammn
6ioximiyHoT akTMBHOCTI. [locnign npoBeaeHi B 3-KpaTHO-
MY MOBTOPEHHI.

Cmamucmuy4Ha 06pobKka OaHUX.

CtaTUcTUYHa 06pO6Ka pe3ynbTaTiB 4OCNIAKEHDb NPO-
BOAMMACA 3 BUKOPUCTAHHAM JiLeH3iMHOI nporpamum
STATISTICA 6.1. lNepesn 3acTOCYBaHHAM CTaTUCTUYHUX
KpUTepiiB NpoBOAM/Iachk NepeBipKa XapaKTepy po3nog,i-
Ny BUMAAKOBUX BeAUYMH 3a KpuTepiem Lanipo-Yinka.

AKLWO [aHi He BigNOBIAANM 3aKOHY HOPMAJ/IbHOTO PO3-
noAiny, NOpiBHANbHUI aHani3 KiNbKiCHUX NPOBOAMAN 33
L0MOMOrol HenapameTpuyHoro U — KpuTepito MaHa-
YiTHi. [lnA KaTeropianbHMX NOKA3HUKIB NOPIBHAHHA rpyn
NpPOBOAMIOCA 3 BUKOPUCTAHHAM TOYHOrO Kputepito dDi-
wepa. BiamiHHOCTI BBaXanu CTAaTUCTUYHO OOCTOBIPHU-
MK npu p<0,05 [16, 17].

Pe3ynbTatv gocnigyKeHHA Ta ix 06roBopeHHs.

Budosuli cknad bionnigKu 3 nosepxHi imnaaHmamy.

Bci 3pa3kun, oTpMMaHi Big nauieHTiB 6yan No3nTUBHI
Ha MiKpobioTy. 3arasiom oTpPMMaHO YHiKanbHi 174 isona-
TiB. MOHOKY/NbTYPY Manu nuwwe B 7,7% Bunagkis (n=4).
BinblWicTb igeHTUDIKOBAHUX KYNbTYP HaNeXanu Ao 4o-
TMpbox ¢in — Actinobacteria, Bacteroidetes, Firmicutes
Ta Proteobacteria. 3 BWKOPWUCTAHHAM TEMHOMOAbHOI
Mikpockonii B 23,1% 3paskis (n=12) BuaBneHo npea-
cTaBHUKIB dinn Spirochaetota, ineHTUdiKauia He npo-
BOoAMiacA.

MepeBaxkHa 6inblWicTb i301ATIB Hanexana go ¢inn
Firmicutes — 55,2% (n=96). MNpeacTaBHUKaMM [AHOTO
TAKCOHY 6ynn pogyn daKynbTaTUBHI Ta 0bsiraTHi aHae-
pobu — Staphylococcus, Streptococcus, Lactobacillus,
Aerococcus Ta Peptostreptococcus spp. i Veilonella spp.
BiANoOBiAHO.

Kynbtypy Staphylococcus spp. (n=36) oTpumanu
3 40,4% KniHiyHMX 3paskiB (n=21). BuaoBuit cknag
Staphylococcus spp., BUAiNEHWX 3 NepUiIMAAHTHOI
OINAHKM  Ta  iMnnaHTaTiB  BKAO4YaB  Staphylococcus
aureus, Staphylococcus epidermidis, Staphylococcus
haemolyticus, Staphylococcus intermedius,
Staphylococcus hominis, Staphylococcus warneri Ta
Staphylococcus saprophyticus. Cepepg ycix npeacTaBHU-
KiB poay Staphylococcus Koarynasa-no3uTUBHI i3018TH
cTtaHosuan 77,8%, a came S. aureus. Yci Koarynasa-He-
raTMBHiI BUAM Manu NpnBAN3HO O4HAKOBY [0AHO, | CKNa-
Aann nvwe 6amnsbko 3-4%. Cepep, npefAcTaBHUKIB poay
Streptococcus bynu ineHTUdikoBaHi BUAK Streptococcus
pyogenes Ta NpPeACTaBHUKM rpynu viridans, 3okpema
Streptococcus mitis, Streptococcus oralis, Streptococcus
sanguinis. TIO3UTUBHUMM Ha KynbTypy Streptococcus
spp. 6ynn 78,8% BigibpaHux npob (n=41), npn 4yomy
6inbluicTb i301aTiB (N=28) Hanexana came [0 rpynu viri-
dans. Peptostreptococcus spp. Ta Veilonella spp. oTpu-
Manu 3 26,9% BigibpaHux npob (n=14).
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®ina Fusobacteria 3aiimana gpyre micue. Kynabtypu
oTpumaHi 3 30,8% npob (n=16). MpeactaBHUKKU dinn
Bacteroidetes oTpumaHni 3 21,2% BigibpaHux 3paskKis
(n=11). IaeHTUdiKOBaHI poau BKAoYanun Porphyromonas
Ta Prevotella.

MpeactaBHUKKM dinu  Proteobacteria 6ynu Takox
OTPMMaHI Bifg, MALEHTIB 3 YCKNALHEHHAMM AeHTaslb-
Hoi imnnanHTauii — 23,1% npob (n=12). lgpeHTNdikoBa-
HO Taki pogu: Neisseria, Acinetobacter, Klebsiella and
Haemophilus.

BuaineHi rpmbu Hanexann oo poay Candida, otpu-
MaHi 3 32,7% 3paskis (n=17). Pig Candida 6yB npeacTas-
neHnit Bugom Candida albicans.

[301ATM MaiiKe HIKONM He Manu B MOHOKYbTYPI,
HalyacTiwe KombiHauii BKAKOYANM NPUCYTHICTb poay
Streptococcus abo Lactobacillus B acoujauii 3i Staphylo-
coccus spp., Porphyromonas spp., Fusobacterium spp. Ta
popamu Neisseria and Haemophilus.

ToxX, MiKpobiom nNepuiMNaHTHOI 4iNSAHKM Yy NaALLEHTIB
3 paHHIM Ta Ni3HIM BiATOPrHEHHAM iMnaaHTaTiB 6yB ba-
raTUM Ha matoreHu. TakoX XapaktepHum bys aediunt
KOMEHCa/iB Ta HagMipHWi picT obairaTHMX aHaepPoHHUX
MiKpoopraHismis.

Ocobnausocmi mikpobiomy imnaaHmamy 8 3asex-
Hocmi 8i0 nepiody 8idmopaHeHHs.

BnaoBuIN CKNag MIKPOOHOro HaBaHTaXKeHHA ne-
puimnaaHTHOI 6ioNAiBKM MaB 3HauHi BiAMIHHOCTI MiX
OKPEeMUMM NaLiEHTaMMU.

BuaoBuit cknag mikpobioTn nepuiMmnaaHTHOI AinsaH-
KM 3pasKiB Bif NALIEHTIB i3 BTPATO iMNAAHTaTy Bigpi3-
HABCA BiJ, KOHTPOAbHOI rpynu, p<0,05 (puc. 2). NauieHTn
3 BTPATOO iMNAAHTATY Manu Binbluy NUTOMY Bary posis
Fusobacterium i Porphyromonas. 3pasku Bif, KOHTPO/b-
HOI rpynY MiCTUNM NOPIBHAHO BUCOKY KilbKiCTb BaKTepilt
poais Streptococcus, Neisseria Ta Veillonella (p<0,02).

B Hawomy OocnigxKeHHi TakoxX b6ynn neBHi BiaMiH-
HOCTi B BWMAOBOMY CKAagi gocnigHux rpyn. binbwictb
3pas3kKiB Bif NALEHTIB 3 Mi3HbOK BTPATOK IMMIAHTATY
[OCNIAXKEHNX MEeTOAOM TEMHOMNOJIbHOI MiKpocKonii Ta
CBiTNOBOI MiKpocKonii 3 ¢apbyBaHHAM 3a [im3oto 6yau
NO3UTUBHUMM Ha CMipPOXeTH, BiporiaHo poay Treponema
(n=14). AHanoriyHo, NpeaAcTaBHUKM poaiB Fusobacteria
Ta Porphyromonas manu 6inbluy nutomy Bary (p=0,003)
caMe npwu Ni3Hi BTpaTi imnnaHTaTy. Ha BiamiHy Big,
BMLLE CKA3aHOro, YacTka S. sanguinis Ta S. pyogenes,
ane He iHWWX NpeacTaB-

TArOM OCTAHHIX TPbOX MICALIB, peryasapHe NOAOCKaHHA
poTa.

B Hawomy gocniaskeHHi ob61acTb imnnaHTaL,ii, BUKO-
PUCTAHHA aHTMBIOTMKIB NPOTArOM OCTaHHIX TPbOX MicCs-
LiB Ta perynspHe Nos0CKaHHA poTa He NOKa3aau CyTTe-
BOTO BMJ/IMBY Ha HACNiAKW NPOTE3yBaHHA B OCAIAHUX Ta
KOHTPOAbHIN rpynax (p>0,01).

Cepeg, NauieHTiB 3 BTPATOI iMNaaHTaTy Kypuis 6yno
6inblue, HiXK B rpyni 3i 36epekeHMm NPoTe3omM — PaHHs
BTpaTta 77%, ni3Ha BTpaTa 78%, KOHTpoAb 35% (p=0,03).
IHWKUM daKTOpOM, XapaKTepHUM ANA AOCAIAHUX rpyn
6yno AiarHOCTYBaHHA NapogoHTUTY. lMauieHTV 3 paH-
HbOIO BTPATOO IMMIAHTATy Manu NapoAoHTUT y 64%
BMMNAAKIB, 3 Ni3HbOI — 71%, KOHTpPOAbHA rpyna — 29%
(p=0,01). NMpu ouiHUi BNAMBY NOTEHUIAHUX MoAUdI-
Kytoumx ¢GaKkTopiB Ha BUAOBE Pi3HOMaHITTA GionaiBKK
3yba BCTAHOB/IEHO, WO MAPOAOHTUT Ta KYypPiHHA Manu
CYTTEBUIN OOMEXKYIOUMI BMNAMB HA 6eTa-pisHOMAHITTA
6ionniskn (p<0,05). MpoTe aHaNOrYHUX 3MiH He BCTa-
HOB/MIEHO AN LyKpOBOro AiabeTy Ta perynspHoro no-
NIOCKaHHA poTa (p>0,05).

Pe3ynbraTi, OTpMMaHi B HaWOMy LOCAIAMKEHHI
MOHa B MEBHiN Mipi NOPiBHATK 3 AaHWmK, onybniko-
BaHUMK Korsch M. ma iH. (2021). Mpwn paHHiA Ta nis-
Hi BTpaTi iMnnaHTaTy AOCNIAHWUKM BUABUAU BEUKY
KinbKicTb Fusobacterium nucleatum i Porphyromonas
gingivalis. MNi3Ha BTpaTa imnnaHTaTiB 6yna nos’asaHa 3
6iNbLWMM MIKPOBOHUM Pi3HOMAHITTAM POTOBOT MOPOXKHM-
HUM, 30Kpema npucyTHicTb Treponema, Fretibacterium,
Pseudoramibacter i Desulfobulbus. Etionoria paHHbOI
BTPaTW iMmnnaHTaTiB Byna reTeporeHHo i CyTTEBO BiA-
pi3HANACA MiXK YH4aCHUKAMM, 3a4iAHUMWN B AOCNIAKEHHI
[1].

daKTOpamm pU3MKy HeBAaYi AeHTANAbHOI iMNIaHTaLi
3yOHUX iMNNAHTaTIB € TPAaBMATU3M NpoLeaypu, KOMOp-
6igHa naTonorifa, BXXMBAHHA NiKapCbKMX 3acobiB ToLLO.
KniHiyHi acnekTn pu3mKy BTPATU KiCTKOBOi TKAHWHU Ha-
BKO/10 iMMIQHTATIB CTOCYOTbCA XipypPriYHUX HAaBMYOK Ni-
KapA, 3aCTOCYBaHHA BUCOKOTO TUCKY NiJ, 4ac CBEPAiIHHA
ab0 BE/IMKOro KPYTHOrO MOMEHTY NpY BBEAEHHI NpoTe-
3y. OKpim TOro, cynyTHi Npokonun abo HagMLWOK LemeH-
TY MOXYTb TaKOX MaTuW HeraTuMeHi Hacnigkm [18, 19, 20].
KoHCTUTYTMBHA 0COBAUBICTb KiCTOK, MAPOAOHTUT, KYpPiH-
Hs, BPYKCM3M Ta MeXaHiYHe MepeBaHTAXKEHHA MOXKYTb
BM/IMBATU HA OCTEOIHTErpaLito Ta TPMBANICTb CTOAHHA
3yb6HuMX imnnaHTaTie [21, 22, 23].

HUKiB poay Streptococcus
6yna BULLOK Yy MaLieHTIB
3 paHHbO BTPATON iMnN-
NIAHTaTy B MOPIBHAHHI 3

KOHTponem.
3MiHHI, Wo  manu
enaue HA  MIKpobHuUl .
cKknad bionnisku iMnaaH- PaHHE BITTOPTHCSHA
mamy.
KoxKHUI naujeHT, 3a- 0% 10%
OiAHWIA Y JOCNiAKEHH, mS aureus
6yB OUiHeHWI Ha pag na- S viridans
pameTpiB, AKi NoOTeHWjid- m Haemophilus spp.
HO MOTIM MaTV BM/IMB Ha m Lactobacillus spp.
MIKPOBHUWIN CcKnaa: cTath,
B Peptostreprococcius spp.

obnacTtb iMmnaaHTauii, uy-

3noposi ivmarrary - [N i e
Misee sirropreerms [N

20% 30% 40% 50% 60% 70% 80% 90% 100%
w CoaN Staphylococcus w S. pyvogenes
u Enterobacterales W Neisseria spp.
m Acinetobacter spp. B Fusobacterium spp.
u Veilonella spp. ® Prevortella spp.
1 Candida spp. Porphyromonas spp.

KpoBuii aiabet, BUKOpUC-
TaHHA aHTMBIOTMKIB Mpo-

PUCYHOK 2 — BugoBuii ckiag 6ionniBky iMnaaHTaTty 3 paHHiM Ta Ni3HiM BiATOpPrHeHHAM

Ta 34,0POBOr0 KOHTPOAIO.
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Cepep, iHWKMX, baKTepianbHa iHPEKLiA € OCHOBHMM
$aKTOPOM PU3KMKY paHHLOI Ta Mi3HbOI BTPATM 3yOHMX
imnnanTaTie [1, 20, 24]. BinbwicTb onMcaHUX A0CAi-
O)KeHb 30CepearKeHi Ha AjarHocTuui iHpeKLUii npo Mmi-
KpobiB Npu nNepuimnaaHTUTI, NpoTe AaHi WoAo BTpaTH
iMmnnaHTaTy Ha eTani ocToiHTerpauii e obmexxkeHnumu. Mi-
KpobiosioriyHnii Npodinb Npy NepuiMnaaHTUTI Haragye
TaKMW NPU NAPOAOHTUTI, NpoTe Ma€E psajg BigmiHHOCTeN
[1, 7, 24]. OiicHo, BigOMI 36yAHUKM NAPOAOHTUTY MO-
YKYTb 6YTM NoB’A3aHi 3 eTionaToreHe3om NepuiMnAaHTU-
Ty, ane icHye 1 6araTo BigMiHHOCTEM MiX UMMM ABOMA
KNiHIYHUMM cTaHamm [1].

BucHoBKM.

bionniBka nowkoaKeHux 3ybHMX iIMNAaHTaTiB € Heo-
AHopigHoto. OcHoBHMMM iHbeKkTamu 6ynu Staphylococ-
cus spp., Porphyromonas spp. Ta Fusobacterium spp.
Buposuit cknag mikpobioT nepmuiMnaaHTHOT AiNAHKK 3
rHiMHO-3aMasIbHMM MOTEHLa/IOM Bigpi3HABCA 6inblOO

NUTOMOIO Baroto poais Fusobacterium i Porphyromonas,
B TOMY YMCAi NPW Ni3HiW BTpaTi imnaaHTaTy. PaHHA BTpa-
Ta AeHTanbHoro npotesy 6yna nos’sA3aHa 3 BUAINEHHAM
S. sanguinis Ta S. pyogenes. bionniBka nepniMnAaHTHOI
OINAHKW 3[0pOBUX iMNAaHTaTiB Mana binblwy pisHoOMa-
HITHICTb Ta BKAOYana pogm Streptococcus, Neisseria Ta
Veillonella.

MepcnekTMBM NOAANbLUUX [OCNIAMKEHD.

Pe3ynbTaTv nNpoBeAeHOro AOCHIAXEHHA AOMOBHIO-
I0Tb YABMEHHA NPO EeTIONOril0 AeHTaNbHUX MNepuimn-
NaHTUTIB. Y Nodanblwmnx AOCNiAMKeHHsAX byae BM3Haue-
HO NpPodinb XiMmioTepaneBTUYHOI YyTAUBOCTI 36YAHMKIB
OEHTaNbHUX NepPUIMNAAHTUTIB, B TOMY YUCAI JO Micue-
BUX aHTMCENTMKIB. 3 ornady Ha NoNiMiKpOoBHICTb oTpu-
MaHMX 3pa3skKiB, Ha HAaCTYMHOMY eTani JOCAIAKEeHHA nna-
HYETbCA BMBYEHHA 0c0bMBOCTEN yTBOpPEHHA Bionnisku
Ha NOBEPXHi iMNNaHTaTY.
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MIKPOBIONONIYHI OCOB/IMBOCTI MIKPOBIOLLEHO3Y NEPUIMNAAHTATHOIT AI/TIAHKU NPU PAHHIX TA MI3-
HIX YCKNAQHEHHAX AEHTA/IBHOI IMMONAHTALIT

EdimeHko A. O., CrenaHcbKuii O. [, BoromonbHa J1. O., Kowosa I. ., IweHko O. B.

Pe3stome. Bcmyn. B ocTaHHi AecaTUAiTTa NpoBeAeHHA AeHTabHOT iMNaaHTalii cTano pyTUHHO Ta Aobpe nepea-
H6auyBaHOI NpoLEeAypPOd 3 BUCOKMMM MO3UTUBHMMM pesyabTaTamMu B LOBrOTPMBAi NepcnekTusi. B To e vac,
PO3BMTOK Kapiecy Mo Kpasix KOPOHOK, iHPeKL,i Nyabnu, NepiofgoHTUT Ta MeXaHiuyHi yCKNaAHEeHHsA, TaKi AK nepesomu
3y6iB, MOXyYTb 6YTM NpUYMHaMM BTpaTH 3yba.

Memoto ybo2o OocnidxneHHA byno npoaHanizysatu HakTepiasbHy NONyNALiI0 B NEPUIMMINAHTHIN KULIEHi iMn-
NIAHTaTIB | BU3HAYMTU KOHCTUTYTUBHI paKTOpK, NOB’A3aHIi 3i BTpaToo iMnaaHTaTy.

06’ekm ma memoodu 0ocnioreHHA. [ocniaxKeHHA npoBeaeHe Ha 6asi [HiNPOBCbKOro AepKaBHOro MeaNYHOro
yHiBepcuTeTy, gocniaskeHo 42 Habopu 3paskiB Big 42 nauienHTiB. o AOCAIAHOT FPyNy HAaeXKanam NaLieHTN 3 iMnaaH-
TaTamu, AKi HeobxiagHO 6yno BMAANUTM B Nepiog, ocTeoiHTerpaLii abo nicna nepiogy 3aroeHHs. Mpynu BTPAT iMnnaH-
TaTiB NOPIBHIOBA/IM 3 KOHTPOJIbHOO rPYMO0 — NaLiEHTM 6e3 BTPaTK KiCTKOBOI TKAaHMHW. [locniaKeHHA CKnagy Mikpo-
6HOI NNiBKM 3 NPOBOAMTUN CTAaHAAPTHMM BAKTEPiIoNOriYHMM METOAO0M 3 NoAanbLiok bioxiMmiuHow igeHTMIKaLiEeD.
CtaTncTyHa o6pobKa pesynbTaTiB AOCAIAKEHb NPOBOAMIACA 3 BUKOPUCTAHHAM NlileHsiliHoi nporpamu STATISTICA
6.1, BiAMIHHOCTi BBa*Ka/v CTaTUCTUYHO JOCTOBIpHUMU Npun p<0,05.

Pe3ynemamu 0ocnioxceHs. Bci 3pa3ku, oTpumaHi Big, nauieHTiB 6yav no3uTUBHI Ha mikpobioTy. 3aranom oTpu-
MaHO yHiKanbHi 174 i3onatn. MoHOKyAbTypy Manu auwe B 9,52% Bunaakis (n=4). binbLlwicTb ineHTUPIKOBAHNUX Kyb-
TYp Hanexanu Ao 4otmpbox ¢in — Actinobacteria, Bacteroidetes, Firmicutes Ta Proteobacteria. 3 BUKOPUCTaHHAM
TEMHOMONbLHOI MiKpockonii B 27,91% 3paskiB (n=12) BuABNEeHO npeAcTaBHUKIB ¢inn Spirochaetota, ineHTUiKa-
uia He nposoaunaca. Kynbtypy Staphylococcus spp. (n=36) oTpumanu 3 38,89% KniHiuHMx 3paskis (n=21). Bugo-
BUIA cknag Staphylococcus spp., BUuAineHux 3 nepmimnaaHTaTHOT AiNAHKKM Ta iMNaaHTaTiB BKAtovas Staphylococcus
aureus, Staphylococcus epidermidis, Staphylococcus haemolyticus, Staphylococcus intermedius, Staphylococcus
hominis, Staphylococcus warneri Ta Staphylococcus saprophyticus. Cepep, ycix npeacTaBHuKiB poay Staphylococcus
KOaryna3a-no3nTuBHiI i301ATN cTaHoBUAK 77,78%, a came S. aureus. MO3UTUBHMMMK HA KynbTypy Streptococcus spp.
6ynun 78,84% BigibpaHux npob (n=41), npun yomy binbLicTb i301ATiB (N=28) Hanexana came o rpynu viridans. dina
Fusobacteria 3aimana gpyre micue. KynbTypu oTpumati 3 30,77% npob (n=16). NMpeactaBHuku ¢inu Bacteroidetes
oTpuMmaHi 3 25,15% BigibpaHux 3paskis (n=11). lgeHTMdiKOBaHI poau BKAtouanu Porphyromonas Ta Prevotella.
MpeactaBHUKK dinn Proteobacteria bynn TakoX OTPMMaHi Bif, NaLEHTIB 3 YCKAAAHEHHSAMM AEeHTaNbHOI iMmnaaH-
Tauji — 23,08% npob (n=12). lgeHTHdiKoBaHO TaKi poau: Neisseria, Acinetobacter, Klebsiella and Haemophilus. Bu-
OOBUI CKNag MikpobioTn nepuiMnnaHTHOT AiNSHKKM 3pa3KiB Bif NALEHTIB i3 BTPATO iMNIaHTaTy BiApi3HABCA Bif,
KOHTpONIbHOI rpynu, p<0,05. MNauieHTn 3 BTPATOO iMniaHTaTy manun Ginbwy nutomy Bary poais Fusobacterium i
Porphyromonas. 3pa3Kku Bif, KOHTPOLHOI rPYNK MiCTUAN NOPIBHAHO BUCOKY KiNbKicTb 6akTepili poais Streptococcus,
Neisseria Ta Veillonella, p<0,02.

BinblWicTb 3pa3sKiB Big NaLEHTIB 3 MNi3HbOK BTPATOI iMNAAHTATY AOCNIAKEHUX METOA0M TEMHOMO/IbHOT MiKPO-
cKkonii Ta cBiTI0BOI MikpocKonii 3 papbyBaHHAM 3a [im30t0 6yAM NO3UTUBHUMM Ha canpodiTHI cnipoxeTn. AHano-
riyHo, NpeAcTaBHUKK poais Fusobacteria Ta Porphyromonas manu 6inbwy nutomy Bary (p<0,05) came npu nisHii
BTpaTi imnaaHTaTy. Ha BigMmiHy Bif, BULLE CKa3aHOro, NMTOMa Bara S. sanguinis Ta S. pyogenes, ane He iHWKX npea-
CTaBHUKIB poay Streptococcus 6yna BULWOK Y NALLIEHTIB 3 paHHbOI BTPATOM iMMNIAHTATY B MOPIBHAHHI 3 KOHTPOJIEM.

Cepep, NauieHTiB 3 BTpaTOO iMMNNAHTATy KypuiB 6yno Ginblie, HixK B rpyni 3i 36epeeHnm NpoTe3om — paHHSA
BTpaTta 77%, ni3Ha BTpaTa 78%, KOHTPO/b 35% (p=0,04). MNaLieHTM 3 paHHbLOI BTPATO IMNAAHTATY Ma/M NAapPOLOH-
TUT Yy 64% BMNAAKIB, 3 Ni3HbOO — 71%, KOHTpObHa rpyna —29% (p=0,01).

BucHogKu. bionniBKa NolKoAXeHnx 3y6HMX iMNaaHTaTiB € HeogHOpigHOW. Buaosuin cknag mikpobiotn nepu-
iMNNaHTHOT AiNAHKM 3 THIMHO-3aNabHMM NOTEHL,iaioM Bigpi3HABCA 6iNbLIO NMTOMO Baroto poais Fusobacterium
i Porphyromonas, B TOMy YMcAi Npw Ni3HiM BTpaTi iMNaaHTaTy. PaHHA BTpaTa AeHTanbHOro npotesy 6yna nos’ssaHa
3 BUAiNeHHAM S. sanguinis Ta S. pyogenes.

KnouoBi cnoBa: ycknagHeHHs AeHTanbHOI imnaaHTauil, nepuimnaHtuT, Staphylococcus, aHaepobHi mikpoopra-
Hi3mu, BionniBKa, MikpoopraHiamu, mikpobioueHos, MikpobioTa, iHbeKL,in

MICROBIOLOGICAL FEATURES OF MICROBIOCENOSIS OF THE PERI-IMPLANT AREA IN EARLY AND LATE
COMPLICATIONS OF DENTAL IMPLANTATION

Efimenko A. O., Stepanskyi O. D., Bogomolny L. O., Koshova I. P., Ishchenko O. V.

Abstract. Introduction. In recent decades, dental implantation has become a routine and predictable procedure
with high positive long-term results. At the same time, the development of caries at the crown’s edges, infections of
pulp, periodontitis and mechanical complications like tooth fractures can be the causes of the implant loss.

The aim of this study was to analyze the bacterial population in the peri-implant pocket of implants and to sub-
stantiate the possibility of impact on the key pathogens associated with implant loss.

Object and research methods. The study was conducted at the Dnipro State Medical University. There were 52
sets of specimens collected from 42 patients in the study. The study group included patients with implants that had
to be removed during the period of osseointegration or after the healing period. Implant loss groups were compared
with a control group including patients without bone tissue loss. The study of the composition of the microbial film
was carried out by a standard bacteriological method followed by biochemical identification. Statistical processing
of research results was carried out using the licensed program STATISTICA 6.1, differences were considered statisti-
cally significant at p<0.05.
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Research results. All samples obtained from patients were positive for microbiota. A total of 174 unique isolates
were obtained. Monoculture was used only in 9.52% of cases (n=4). Most identified cultures belonged to phylas
Actinobacteria, Bacteroidetes, Firmicutes and Proteobacteria. With the use of dark-field microscopy, representa-
tives of the phylum Spirochaetota were found in 27.91% of samples (n=12), identification was not carried out. The
culture of Staphylococcus spp. (n=36) was obtained from 38.89% of clinical samples (n=21). The species composi-
tion of Staphylococcus genus isolated from the peri-implant area and implants included Staphylococcus aureus,
Staphylococcus epidermidis, Staphylococcus haemolyticus, Staphylococcus intermedius, Staphylococcus hominis,
Staphylococcus warneri and Staphylococcus saprophyticus. Among all Staphylococcus spp., coagulase-positive iso-
lates, namely S. aureus accounted for 77.78%. Positive for culture Streptococcus spp. were 78.84% of the received
samples (n=41), and the majority of isolates (n=28) belonged to the viridans group. The phyla Fusobacteria took
second place. Cultures were obtained from 30.77% of samples (n=16). Representatives of the phylum Bacteroide-
tes were obtained from 25.15% of the selected samples (n=11). Identified genera included Porphyromonas and
Prevotella. Representatives of the phylum Proteobacteria were also obtained from patients with complications of
dental implantation — 23.08% of samples (n=12). The following genera were identified: Neisseria, Acinetobacter,
Klebsiella and Haemophilus.

The species composition of the microbiota of the peri-implant area of samples from patients with implant loss
differed from the control group, p<0.05. Patients with implant loss had a higher specific gravity of the genera Fu-
sobacterium and Porphyromonas. Samples from the control group contained a relatively high number of bacteria
of the genera Streptococcus, Neisseria and Veillonella, p<0.02. Most specimens from patients with late implant
loss examined by dark-field microscopy and light microscopy with Giemsa staining were positive for saprophytic
spirochetes. Similarly, representatives of the genera Fusobacteria and Porphyromonas had a higher specific gravity
(p<0.05) precisely in case of late implant loss. In contrast to the above, the specific gravity of Streptococcus sanguinis
and Streptococcus pyogenes, but not other members of the genus Streptococcus, was higher in patients with early
implant loss compared to controls.

Among patients with implant loss, there were more smokers than in the group with preserved prosthesis — early
loss 77%, late loss 78%, control 35% (p=0.04). Patients with early implant loss had periodontitis in 64% of cases, with
late — 71%, control group — 29% (p=0.01).

Conclusions. Biofilm of the affected dental implants is heterogeneous. The species composition of the microbiota
of the peri-implant site with purulent-inflammatory potential was distinguished by a higher specific gravity of the
genera Fusobacterium and Porphyromonas, including in late implant loss. Early denture loss has been associated
with the isolation of S. sanguinis and S. pyogenes.

Key words: dental implantation failure, periimplantitis, Staphylococcus, anaerobic microorganisms, biofilm, mi-
croorganisms, microbiocenosis, microbiota, infection.
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