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AHomauyjia. A02e3usHa aKMUBHICMb MIKpPOOp2aHiamie € 0OHUM 3 Kpumepiie 30amHocmi 00 NPUKpinAeHHs 00
byO0b-gKUX 10B8EPXOHb, HAKONUYEHHA MIKpObHOI Macu ma ymeopeHHs biornnigokK, AKi € NPUYUHO NepiiMnaaHmMHUX
x8o0pob. Memoto 0ocnidiceHHs 6yn0 8u3Ha4YeHHA OUHAMIKU OeHHoi biopummiyHoi adee3usHoi akmueHocmi
npogioHuUx 36yOHUKI8 nepiimnaaHMHUX ycKAAOeHb y NayieHmie i3 8MOpPUHHOO adeHmieo Ha emarni MNi02omosKu
0o onepauii deHmanvHoi imnaaHmayii. 3pasku 078 Mikpobiono2iuHo2o 0ocnioreHHA 3abupanu 8 OindHyi aceH y 35
nauieHmie nepeod onepayieto 0eHmManbHoi imnaaHmayii npomszom 0Hs 3 9.00 0o 18.00 3 iHmepesanamu 8 3 200UHU.
BusyeHHA UupKaOHOi OUHAaMIKU adze3usHoi 30amHocmi 0bpaHUX MiKpoopaaHiamie 00380sun0 3agikcysamu
MiHiMmanbHuUl pigeHs iT akmusHocmi o 9.00, makcumanbHuli — o 12.00 ma o 15.00, nicna 4oeo 8i06ysanocsa ii
3HUMCeHHA 00 18.00. OmpumaHi 0aHi 0oyinbHO 8paxo8ysamu npu nposedeHHi onepayii 0eHmanbHoi imnaaHmayii.

Knw4oei cnoea: pomosa nopoxHuUHA, mikpobioma, 6iopummu, ad2e3usHa aKmusHicme, degpekmu 3yO6HUX
pAadie, 0eHMAs1bHA IMNAaGHMAYiS.

Abstract. The adhesive activity of microorganisms is one of the criteria for the ability to attach to any surfaces,
the accumulation of microbial mass and the formation of biofilms, which are the cause of peri-implant diseases. The
aim of the study was to study the dynamics of the daily biorhythmic adhesive activity of the leading pathogens of
peri-implant complications in patients with secondary adentia at the stage of preparation for dental implantation
surgery. The samples for microbiological investigation were taken from the gum area of 35 patients before dental
implantation during the day from 9.00 to 18.00 with 3-hour intervals. The study of the circadian dynamics of the
adhesive ability of the selected microorganisms allowed us to determine the minimum level of its activity at 9.00,
the maximum one at 12.00 and 15.00, after which it decreased to 18.00. The obtained findings should be taken into

account when performing dental implantation surgery.
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Connection of the publication with planned re-
search works.

The study was conducted within the framework of
the planned scientific research work “Optimization of
the methods for diagnosis and treatment of main dental
diseases”, state registration number 0119U002899.

Introduction.

Today it is known that most bacteria do not exist
in a monoform, but are in a kind of community in the
form of a biofilm [1, 2, 3, 4]. Biofilms are not only the
ideal form of existence of any microbiota, but also the
main etiological factor of many diseases of the oral cav-
ity, including those associated with dental implantation
(DI) [5, 6]. Therefore, understanding the mechanisms of
biofilm formation, especially its initial stage, is an im-
portant issue for preventing the realization of the ag-
gressive potential of the oral microbiota, including when
planning DL.

The first stage of biofilm formation is the stage of mi-
croorganisms adhesion, i.e. the ability to directly attach
to any surfaces and accumulate microbial mass. It is the
adhesive activity of the microbiota that is the basis and
starting point for the formation of biofilms and resis-
tance to adverse environmental factors and, as a result,
development of the inflammatory process, purulent-
inflammatory complications, and rejection of implants
[7, 8]. Therefore, the study of the adhesive activity of
microorganisms is an important aspect of understand-

ing the development of the pathological process in the
peri-implant zone and a possible tool for its prevention.

The aim of the study.

To study the dynamics of the daily biorhythmic ad-
hesive activity of the leading causative agents of peri-
implant complications in patients with secondary aden-
tia at the stage of preparation for dental implantation
surgery.

Object and research methods.

The study involved 35 patients aged 35-57 years with
small dentition defects (DD). The selected patients had
gender equivalence — 18 women and 17 men, did not
suffer from diseases of the oral mucosa and periodon-
tal tissues, had a healthy oral cavity, and did not smoke.
The selected group of patients had not taken antibiotics
or used antimicrobial drugs locally for the previous six
months. All patients were at the stages of examination
and preparation for dental implantation surgery for the
rehabilitation of small dentition defects (DD). The cause
of tooth loss in all patients was caries complications. The
selected patients underwent professional teeth clean-
ing and adjustment of their individual oral hygiene a
week before collecting the samples for microbiological
investigation.

The samples for microbiological investigation were
taken from the gingival area of the small DD zone with
maximum adherence to the rules of asepsis and tradi-
tional requirements for eating and oral hygiene from
9:00 to 18:00 every three hours. The material was trans-
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ported as soon as possible after its collection. A previ-
ous work on the study of the oral microbiota in patients
with secondary adentia allowed us to identify almost
all of its resident representatives in the biofilms [9]. In
this study, the degree of adhesive activity was deter-
mined in isolates that formed biofilms, and according
to current data is associated with the development of
peri-implant infections: gram-positive — Streptococcus
mutans (S. mutans), Staphylococcus aureus (S. aureus),
Peptostreptococcus spp.; gram-negative Escherichia
coli (E.coli), Fusobacterium nucleatum (F.nucleatum)
Porphyromonas gingivalis (P. gingivalis), Prevotella in-
termedia (P.intermedia) and fungi Candida albicans (C.
albicans) [10].

The adhesive activity of the isolates determined ac-
cording to the generally accepted method of V.I. Brilis
(1986) [11, 12]. The result was evaluated as follows: with
an adhesion index £ 1.75 — microorganisms were consid-
ered non-adhesive; from 1.76 to 2.5 — as low-adhesive;
from 2.51 to 4.0 — as medium-adhesive and more than
4.0 — as highly adhesive.

The investigation was carried out in accordance with
the current regulatory requirements of Ukraine regard-
ing the principles of medical ethics, as well as based
on the provisions of the Declaration of Helsinki (1986),
the Convention of the Council of Europe “Convention
for the Protection of Human Rights and Dignity of the
Human Being with regard to the Application of Biol-
ogy and Medicine” (1997), “Ethical Principles of Medi-
cal Research Involving Human Subjects” (WMA, 2000),
“General Declaration on Bioethics and Human Rights”
(UNESCO, 2005). At the beginning of the study, all pa-
tients gave informed written consent to participate in
the investigation and use the obtained data in a scien-
tific publication.

Statistical processing of the obtained results was car-
ried out using well-known methods of variation statis-
tics: the average values (M) and the standard error of
the arithmetic mean (+m) were determined. The sig-
nificance of the obtained values was checked using the
Student’s t criterion.

Research results and their discussion.

When analyzing the results of the dynamics of daily
biological rhythms of adhesive activity of resident rep-

7.3+0.16, 6.9+0.18 and 8.3+0.18, respectively (p<0.001
compared to the indices at 9.00).

The results of calculation of the adhesive activity of
gram-positive microorganisms at 15.00 showed clear
trends to decrease this indicator to 5.4+0.14, 5.1+0.13
and 6.940.22, respectively (p<0.001 compared to the in-
dicators at 9.00 and 12.00 hours). By 18.00, the trends
towards a decrease in the adhesive ability of S. mutans,
S. aureus and Peptostreptococcus spp. were preserved,
which allowed us to record the average adhesiveness
index at 3.1+0.21, 3.4+0.18 and 5.8+0.17, respectively
(p<0.001 compared to the indicators at 9.00, 12.00, and
15.00). It should be emphasized that the decrease in the
adhesive activity of selected gram-positive representa-
tives of the resident oral microbiota at 18.00 still did not
reach the level of its activity at 9.00 and was 1.5, 1.4, 2.2
times greater than that, respectively (p<0.001).

As for the dynamics of the adhesion ability of fungi
of the genus Candida, by analogy with the gram-posi-
tive microbiota, the lowest indicators in C. albicans were
at 9.00 (3.3+0.26) (fig. 1). Further, at 12.00, the maxi-
mum value of the adhesive activity index was recorded
(9.7+0.39, p<0.001 compared to the previous indicator),
after which there was a gradual decrease in adhesive
activity to 8.1+0.34 at 15.00 (p<0.001 compared to the
indicator at 9.00 and 12.00) and to 5.7+0.31 and 18.00
(p<0.001 compared to the indicators at 9.00, 12.00 and
15.00). The fact of the absence of a return of the ad-
hesive ability indicator to its values at 9.00 (1.7 times
more, p<0.001) draws attention.

Regarding the adhesive properties of gram-negative
representatives of biofilm isolates in patients with small
DD, the information is shown in fig. 2. The presented
data demonstrate trends similar to those of gram-pos-
itive microbiota. Thus, at 9.00, the adhesive activity in-
dicators for E. coli, F. nucleatum, P. gingivalis, P. inter-
media were the lowest. At 12.00, the highest adhesion
indicators of these microorganisms were recorded, after
which their gradual decrease occurred from 15.00 to
18.00. It is noteworthy that only the adhesion ability of
E. coli at 18.00 (3.4£0.19) almost returned to the level
at 9.00 (3.3+0.18), p>0.05. As for the adhesive ability of
the remaining gram-negative microbiota, namely F. nu-
cleatum, P. gingivalis, P. intermedia, at 18.00 it exceeded
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tients with secondary adentia, | 1
certain features were estab-
lished (fig. 1 and fig. 2).

Thus, the dynamics of ad- | 8
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Figure 1 — Dynamics of daily biorhythmic adhesive activity of gram-positive microbiota
(S. mutans, S. aureus, Peptostreptococcus spp.) and C. albicans in patients with secondary

adentia depending on the time of day.
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the initial data at 9.00 by 1.7, 2.0
and 1.7 times (p<0.001).

Thus, the investigation of
the dynamics of daily biorhyth- | 12
mic adhesive activity of clinical
isolates of gram-positive and | 10
gram-negative microbiota re-

vealed the minimum ability to | g =& Escherichia coli
the primary stage of biofilm for- =@—F .nucleatum
mation — adhesion, at 9.00, the 6 —#—P gingivalis

maximum - at 12.00 and 15.00. / \ P intermedia
Reduction in adhesive activity 9 3.4

was recorded at 18.00, but in 4 : N

7 out of 8 microbiota species it
did not reach the 9.00 level and | 2
was statistically greater than
the morning one (p<0.001). The | o ; ; ; .
identified synchronization of the 9.00 12.00 15.00 18.00
changes in adhesive activity of

Figure 2 — Dynamics of daily biorhythmic adhesive activity of gram-negative microbiota

selected representatives of the (E.coli, F.nucleatum, P. gingivalis, P.intermedia) in patients with secondary adentia

oral microbiota confirms the fact depending on the time of day.

of synergism of microbial life in Conclusions.

biofilms and the unidirectionality of survival and protec- According to the results of investigating the dynam-

tion strategies. ics of daily biorhythms of adhesive activity of the lead-
The obtained findings should be taken into account Y v Y

when planning surgical interventions, for example, per- ing pathogens of peri-implant complications in patients
forming DI surgery. ’ ’ with secondary adentia, a high adhesive potential at

At present it is known that biorhythmic fluctuations ~ 12.00 and 15.00 and a reduced ability to form biofilms
in the production of pathogenic factors of the microbio- at 9.00 and 18.00 were established, which should be

ta can affect the metabolism and immunity of the host  taken into account when planning dental implantation
and, in turn, are directly related to its circadian rhythms surgery.

[13, 14]. Therefore, a deeper understanding of this influ- Prospects for further research.

ence is interesting and promising not only from a theo- h th lan to i tieate circadi h .
retical point of view, but also from a practical one - for € authors plan o investigate circadian changes in

the individualization of preventive and treatment mea-  the oral microbiome at the stages of dental implanta-
sures, including when conducting DI. tion surgery.
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