EXPERIMENTAL WORKS

https://doi.org/10.15407/microbiolj84.06.062

T.I. Matviykiv*, M.M. Rozhko, R.V. Kutsyk, V.I. Gerelyuk

Ivano-Frankivsk National Medical University,
2 Halytska Str., Ivano-Frankivsk, 76000, Ukraine

* Author for correspondence; e-mail: matviykiv@ifnmu.edu.ua

PECULIARITIES OF PERIODONTAL POCKET
MICROBIOME IN PATIENTS WITH GENERALIZED
PERIODONTITIS IN THE POST-COVID PERIOD

The oral cavity, like the lungs, is often referred to as the «ecological niche of commensal, symbiotic, and pathogenic or-
ganisms,» and the emigration and elimination of microbes between them are constant, ensuring a healthy distribution
of saprophytic microorganisms that maintains organ, tissue, and immune homeostasis. The prolonged hospital stays
due to COVID-19 complications, cross-infection, oxygenation therapy through the mask or incubation, and long-term
intravenous infusions limit the patient’s ability to care about the oral cavity, regularly clean teeth, floss interdental, etc.,
which creates extremely favorable conditions for colonization by aerobic and anaerobic pathogens of the oral cavity and
periodontal pockets and leads to the rapid progression of chronic generalized periodontitis in this category of patients in
the future. The goal of the study was to assess the state of the microbiome of the periodontal pockets of dental patients
in the post-covid period. Methods. The object of the study was 140 patients with generalized periodontitis of the I and
II stages of development in the chronic course (GP), among which 80 patients had coronavirus disease in the closest
past. The patients were randomized by age, sex, and stage of GP development. The diagnosis of periodontal disease
was established according to the classification by Danilevskyi. The bacteriological material for aerobic and facultative
anaerobic microflora and yeast-like fungi was collected from periodontal pockets with a calibrated bacteriological loop
and immediately seeded on blood agar. Results. Significant qualitative and quantitative changes in the nature of the
oral microbiocenosis were observed in patients with GP after the recent coronavirus disease, compared with similar
patients who did not suffer from COVID-19. We have noticed almost complete disappearance of bacteria that belong to
the transient representatives of the oral microflora such as Neisseria, corynebacteria (diphtheria), micrococci, and lac-
tobacilli. The main resident representatives of the oral microflora, i.e., a-hemolytic Streptococci of the mitis group, were
found in all healthy individuals and patients of groups A and C, but in 30.0 +4.58% of patients in group B, a-hemolytic
streptococci in the contents of periodontal pockets are present in quantities not available for detection by the applied
method (<2.7 lg CCU/mL). In terms of species, Streptococcus oralis and Streptococcus salivarius are more characteris-
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tic in gingival crevicular fluid in healthy individuals (93.8% of selected strains). In 68.4 = 3.32% of patients in group A,
64.0+ 3.43% of patients in group B, and 67.5 £ 3.76% of patients in group C, the dominant species were Streptococcus
gordonii and Streptococcus sanguinis (p<0.01), which increased pathogenic potential as they produce streptolysin-O,
inhibit complement activation, bind to fibronectine, actively form biofilms on the surface of tooth enamel and gum
epithelial surface, and can act as an initiator of adhesion of periodontal pathogens. The other representatives of the
resident microflora of the oral cavity — Stomatococcus mucilaginosus and Veillonella parvula for the patients of group
C are also found in periodontal pockets with a significantly lower index of persistence and minimal population level. In
the post-covid period, both the population level and the frequency of colonization of periodontal pockets by Staphylo-
cocci and f3-hemolytic Streptococci decreases rapidly. For these patient groups, unlike for those that did not suffer from
COVID-19, we did not find any case of colonization with Staphylococcus aureus, as well as 3-hemolytic Streptococci
and Epidermal staphylococcus were also absent. The most characteristic in the post-covid period is a decrease in the
proportion of a-hemolytic Streptococci, an increase in the proportion of yeast-like fungi of Candida species, as well as
the appearance of a significant number of gram-negative rod-shaped bacteria (Enterobacteria and Pseudomonads).
In periodontal patients, the microbial count is approximately 2 orders of magnitude lower than in those with GP who
did not suffer from COVID-19 (p<0.05). Conclusions. The overpassed coronavirus disease due to intensive antibiotic
therapy leads to a marked decrease in the number of viable saprophytic microorganisms in the periodontal pockets
of patients with GP. In the post-covid period for the patients with GB, there is a decrease in the level of colonization
of periodontal pockets by species of resident oral microflora — a-hemolytic Streptococci, reduction of resident micro-
organism’s species, and almost complete disappearance of transient microflora. On the other hand, the frequency of
colonization of periodontal pockets by fungi species, enterobacteria, and pseudomonads significantly increases. There
are more expressed disorders in the periodontal pocket’s microbiome for the patients with a severe and complicated
course of coronavirus disease, such as post-covid pulmonary fibrosis, which requires reconsideration of approaches to
therapeutic and pharmacological treatment in this category of patients.
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The ongoing COVID-19 pandemic, caused by
severe acute coronavirus respiratory syndrome
(SARS-CoV-2), threatens global health and safe-
ty [1]. As by the end of January 2022, the CO-
VID-19 pandemic had infected more than 365
million people worldwide, resulting in more
than 5.6 million deaths. The transmission of
SARS-CoV-2 usually occurs through respiration
or direct contact with droplets and aerosol por-
tions of the body fluids, mainly through cough-
ing and sneezing. When a SARS-CoV-2 particle
reaches the nasal cavity, it enters the epithelial
cells of the host through the receptor angioten-
sin-converting enzyme 2 (ACE2), which is pres-
ent in the lining epithelium of the respiratory,
digestive, and oral systems, including oral cavity
[2]. The SARS-CoV-2 virus replicates rapidly and
is transported to the lower respiratory tract, en-
hancing pro-inflammatory responses and lead-
ing to serious consequences, such as acute respi-
ratory syndrome, organ and system dysfunction,
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and progression of chronic diseases, including
dystrophic and inflammatory periodontal dis-
eases among dental pathologies. Some of studies
have shown that periodontal bacteria are directly
involved in systemic inflammation, bacteremia,
and pneumonia [3-5]. Patients with severe com-
plications are diagnosed with high levels of in-
flammatory markers (C-reactive protein, tumor
necrosis factor alpha, interleukins 2, 6 and 10)
[4], the same markers are recorded with elevated
rates in patients with generalized periodontitis
[6]. In addition, bacteria present in the oral cav-
ity of patients infected with COVID-19 include
high levels of Prevotella intermedia, Staphylococ-
cus aureus, and Fusobacterium nucleatum, which
are usually commensal organisms in the oral
cavity [7-9]. The presence of inflammatory or
dystrophic-inflammatory processes in the gums
and periodontium is associated with a 3.5 times
increased risk of hospitalization in the intensive
care unit, 4.5 times higher risk of pulmonary
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ventilation, and 8,8 times higher risk of patient’s
death, regardless of other concomitant risk fac-
tors [10]. The scientists Golda A., Malek N., and
Dudek B. have proved that the persistence of
SARS-CoV-2 virus in mucosal epithelial cells
from the oral cavity to the respiratory tract in-
creases the adhesion to them of streptococci and
pneumococci and inhibits the natural cleansing
of these mucous membranes from bacteria and
virions, causing complications such as pneumo-
nia and inflammatory lung disease [11].

The oral cavity, like the lungs, is often referred
to as an «ecological niche of commensal, symbi-
otic, and pathogenic organisms», and the emi-
gration or elimination of microbes among them
is constant, ensuring a healthy distribution of
saprophytic microorganisms, which maintains
organ, tissue, and immune homeostasis. But
when pathogenic microflora persists in the lung
tissue due to coronavirus infection, a lightning
inflammatory reaction is formed, with a cyto-
kine storm, i.e., atypical changes in the blood
and an imbalance of pathological bacteria in the
mouth. As a result, prolonged hospital stays due
to COVID-19 complications, cross-infection,
oxygenation therapy through the mask or in-
tubation, and long-term intravenous infusions
limit the patient’s ability to care for the oral cav-
ity, which creates extremely favorable conditions
for colonization by aerobic and anaerobic patho-
gens of the oral cavity and periodontal pockets
and leads to the rapid progression of chronic
generalized periodontitis.The goal of the study is
to assess the state of the microbiome of the peri-
odontal pockets of dental patients in the post-
covid period.

Materials and methods. The objects of the
study were 140 patients with generalized peri-
odontitis of the I and II stages of development,
chronic course (GP); among them 80 patients
had coronavirus disease in the closest past. The
patients were randomized by age, sex, and stage
of GP development. The diagnosis of periodon-
tal disease was established by the Danilevskyi
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classification (1994). Protocol group A (n = 40)
of examined and treated patients included pa-
tients with GP who did not suffer from corona-
virus disease. Protocol group B (n = 40) included
patients who had coronavirus disease on an out-
patient basis and at the time of examination had
no post-covid complications. Protocol group C
(n = 40) included patients who had coronavirus
disease, were treated for it in the hospital condi-
tions, and at the time of examination were in re-
habilitation and continued treatment for pulmo-
nary complications. Group H (n=20) included
healthy individuals with intact periodontium.

The patients were recruited on the basis of
the Ivano-Frankivsk Regional Hospital and City
Clinical Hospital No 1 according to the officially
approved and signed by the general director pe-
tition. The dental examination and collection of
periodontal pocket contents for microbiological
examination of the patient majority (87.5%) were
performed after documented recovery or dis-
charge from the hospital at the Dentistry Center
of Ivano-Frankivsk National Medical Univer-
sity, Clinical Hall of Therapeutic Dentistry. The
bacteriological material for aerobic and faculta-
tive anaerobic microflora and yeast-like fungi
was collected from periodontal pockets with a
calibrated bacteriological loop and immediately
seeded on blood agar.

The bacteria were cultivated using Gold's
method, which allows quantification of micro-
bial contamination [12] and incubated for one
day at 37 °C under aerobic and anaerobic condi-
tions (in a hermetically sealed desiccator) in an
atmosphere enriched with CO,. The identifica-
tion of isolated pure cultures was performed by a
set of morphological, cultural, and biochemical
properties (sets «SSTREPTO test 16», «SSTAPHY
test 16», «<ENTERO test 24», Lachema, Czech
Republic). The evaluation of cultural properties
considered the nature of hemolytic Streptococ-
ci, plasma coagulase and lecithinase activity of
Staphylococci, lactase activity of Enterobacteria,
and pigmentation formation.
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During the bacteriological study, attention
was paid to the presence of the following mi-
croorganisms: a-hemolytic Streptococci of the
mitis group (Streptococcus oralis, Streptococcus
sanguinis, Streptococcus gordonii), b-hemolytic
streptococci (group A — Streptococcus pyogenes,
group G — Streptococcus dysgalactiae ssp. Eq-
uisimilis, and of the anginosus group — Strep-
tococcus anginosus, Streptococcus constellatus),
staphylococci (Staphylococcus aureus, Staphy-
lococcus epidermidis), and also Stomatococcus
mucilaginosus, Veillonella parvula, Neisseria sp.,
Corynebacterium sp., Bacillus sp., Lactobacillus
sp., Micrococcus sp., E. coli and other types of
Enterobacteria, Pseudomonas (Pseudomonas ae-
ruginosa), and Candida species.

In order to characterize the microbiome of
periodontal pockets in patients during the ini-
tial dental examination, the determined species
and spectrum of aerobic, optional anaerobic
microflora, as well as quantitative indicators of
colonization by microorganisms of each group
were established, in particular the population
level (PL) — the mass of this habitat coloniza-
tion; the constancy index (CI) — the frequency
of detection of this microorganism in the exam-
ined sample of patients (%); and the quantitative
dominance (efficiency) — the percentage of this
microbe relative to the all detected microbial
cells in a patient [13].

The control indicators of the oral microbio-
cenosis characteristics were determined in the
study of gingival crevicular fluid collected in the
gingival sulcus of intact teeth in healthy persons
from group C, group H (see p. 5) who did not
suffer from coronavirus disease, taking into ac-
count the age criteria, and their dental and so-
matic health accordingly to the criteria of WHO.

The research was carried out in compliance
with the basic provisions of the «Rules of ethi-
cal principles to scientific medical research with
human participation», approved by the Helsinki
Declaration (1964-2013), ICH GCP (1996), EEC
Directive No 609 (dated 24.11.1986), orders of
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the Ministry of Health of Ukraine Ne 690 from
23.09.2009, No 944 from 14.12.2009, and No 616
from 03.08.2012. In order to participate in the
study, all patients signed the form «Voluntary
informed consent of the patient to participate in
the study». Statistical processing of the obtained
data was performed using Microsoft Excel and
Statistica software package. The arithmetic
mean (M) and its statistical error (m) were used
to describe variables with normal distribution.
The probability of differences in the mean values
for samples with normal distribution was esti-
mated using Student’s t-criteria test.

Results. The observed patients were divided
into two groups due to the fundamentally differ-
ent therapeutic approaches in the treatment for
coronavirus infection depending on its severity.
Group B included patients who had a mild form
of coronavirus disease, were treated on an out-
patient basis, and did not have any post covid
complications at the time of examination. These
patients did not require oxygenation therapy but
received tablets of antibiotics (moxifloxacine —
65.0%; cefpodoxime — 17.5%; doxycycline —
17.5%). Group C included patients with moder-
ate to severe coronavirus disease who required
inpatient treatment, were in rehabilitation at
the examination time, or continued treatment
for post-covid pulmonary complications. In the
hospital, all patients of this group received oxy-
genation therapy using oxygen masks, glucocor-
ticosteroids therapy, as well as intensive antibiotic
therapy with at least two drugs (ceftriaxone and
azithromycine — 37.5%; meropenem and moxi-
floxacine — 25.0%; cefeloxime, ceftriaxone and
moxifloxacin — 12.5%). Significant qualitative
and quantitative changes in the nature of the oral
microbiocenosis were observed in patients with
GP after recent coronavirus disease, compared
with similar patients who did not suffer from CO-
VID-19 (Group A). At first, we should pay atten-
tion to the marked decrease in the species diver-
sity of microorganisms in the periodontal pockets
of patients in groups B and C (Tables 1 and 2).
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The oral cavity with its extension into the
intestinal tract is the second most massive mi-
crobiota of the human body, which plays an
important role in the pathogenesis of infectious
and viral diseases. Specialized foreign studies
have described that pathogenic microorganisms
of the lungs and oral cavity can affect the out-
come of many infectious diseases by regulating
the immunity of the mucous membrane of the
host. For example, the intestinal flora can influ-
ence the onset and progression of viral infection
through the intestinal-pulmonary axis on the
one hand, and, on the other hand, the local oral
microbiome affected by a viral infection will
change the susceptibility and severity of respira-
tory disease [14]. Accordingly, we have noticed
almost complete disappearance of bacteria that
belong to the transient representatives of the
oral microflora — Neisseria, Corynebacteria
(diphtheria), Micrococci, and Lactobacilli. The
main resident representatives of the oral mic-

roflora — a-hemolytic Streptococci of the mitis
group were found in all healthy individuals and
patients of groups A and C, but in 30.0+4.58%
of patients of group B, a-hemolytic Streptococci
in the contents of periodontal pockets were pres-
ent in quantities not available for detection by
the applied method (<2.7 Ig CCU/mL). In terms
of species, Streptococcus oralis and Streptococ-
cus salivarius are more characteristic in gingival
crevicular fluid in healthy individuals (93.8% of
selected strains). In 68.4+3.32% of patients in
group A, 64.0+ 3.43% of patients in group B, and
67.5+3.76% of patients in group C, the domi-
nant species were Streptococcus gordonii and
Streptococcus sanguinis, (p<0.01), which have
increased pathogenic potential as they produce
streptolysin-O, inhibit complement activation,
bind to fibronectin, actively form biofilms on
the surface of tooth enamel and gum epithelial
surface, and can act as an initiator of adhesion of
periodontal pathogens [15]. The population level

Table 1. The population level (Ig coefficient of conventional units (CCP)/mL)
of microorganisms in periodontal pockets of patients with GP after coronavirus disease (COVID-19)

Patients with GP
Groups of microorganisms Control Healthy .Group A Group B . Group c .
(n=20) (did not suffer (COVID-19 outpatient | (COVID-19 inpatient,
from COVID-19), | without complications), | postcocious pulmonary
(n=40) (n=40) fibrosis), (n=40)

a-hemolytic Streptococcus sp. 5.68+0.24 6.0+0.20* 5.26+0.18" 4.45+0.18*/
B-hemolytic Streptococcus sp. 2.70+0.03 3.99+0.15* 0*/1 0*/1
Staphylococcus aureus 3.35+0.18 4.33+0.19* 0/t 0*/t
Staphylococcus epidermidis 3.62+0.15 3.99+0.17 4.00£0.28 0*/t
Stomatococcus mucilaginosus 3.49+0.22 3.81+0.19 3.74+0.25 3.00+0.05"
Veillonella parvula 3.76+£0.24 4.07+0.24 3.85£0.13 3.70£005
Lactobacillus sp. 3.60+0.12 4.70+0.15* 0*/1 0*/t
Neisseria sp. 3.57+0.31 3.70+0.20 0*/1 0*/1
Micrococcus luteus 0 3.54+0.18* of ot
Corynebacterium sp. 3.00+0.03 4.16£0.20* 0%/ 0%/t
Bacillus sp. 2.00£0.03 0* 0% 0%
E. coli 0 3.70+0.12% 5.00+0.13*/1 of
Pseudomonas aeruginosa 0 0 0 4.70+0.05*/1
Candida sp. 0 3.63+£0.22% 3.85+£0.25* 4.23+0.16*/

Note: * — p <0.05 in comparison with the control; + — p<0.05 when compared with patients of group A.
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of a-hemolytic Streptococci in patients with GP
who did not have COVID-19 (group A) is quite
high — 6.70+0.20 Ig CCU/mL. In patients with
GP after coronavirus disease, it decreases in
proportion to its severity and intensity of broad-
spectrum antibiotic therapy: in group B — up to
5.26£0.18 lg CCU/mL (p <0.05), in group C —
up to 4.45+0.18 Ig CCU/mL (p <0.01) (Table 1).
The other representatives of the resident micro-
flora of the oral cavity, Stomatococcus mucilagi-
nosus and Veillonella parvula, for the patients of
group C are also found in periodontal pockets
with a significantly lower index of persistence
and minimal population level (Tables 1, 2).
After coronavirus disease (groups B and C),
both the population level and the frequency of
colonization of periodontal pockets by Staphy-
lococci and PB-hemolytic Streptococci decrease
rapidly. For these groups, unlike patients from
group A, we did not find any case of colonization
by Staphylococcus aureus, as well as f-hemolytic

Streptococci. Epidermal Staphylococcus is also
absent in the periodontal pockets of patients in
group C.

The Enterobacteria species, in particular
E. coli (population level 3.70+0.12 Ig CCU/mL,
persistence index 2.40+1.21%) was found only
in isolated cases in the oral cavity of group A
patients. In patients of group B both the mass
and frequency of colonization of periodon-
tal pockets by Escherichia coli are significantly
higher (population level 5.00+0.13 Ig CCU/mL,
p <0.05, persistence index 23.5+2.84%, p < 0.01).
We diagnosed for some patients of group C a
fairly high level of periodontal pockets coloni-
zation by Pseudomonas aeruginosa (popula-
tion level 4.70+0.05 lg CCU/mL, persistence
index 7.5+1.22%, p<0.05 in comparison with
group A). The Enterobacteria species and Pseu-
domonas do not belong to the resident microflo-
ra of the oral cavity, and their presence indicates
an extremely unsatisfactory hygienic condition.

Table 2. Persistence index (%) in periodontal microbiocenoses
of patients with GP after coronavirus disease (COVID-19)

Patients with GP
G fmi . Control Healthy Group A Group B Group C
roups oI mIcroorganisms (n=20) (did not suffer (COVID-19 outpatient | (COVID-19 inpatient,
from COVID-19) | without complications) | post COVID pulmonary
(n =40) (n =40) fibrosis) (n = 40)
a-hemolytic Streptococcus sp. 100.0 100.0 70.0+4.58*/ 100.0
B-hemolytic Streptococcus sp. 6.3+4.42 25.7 +£6.03* ot ot
Staphylococcus aureus 12.5+6.04 22.4+5.60* 0¥/t 0*/t
Staphylococcus epidermidis 31.3+£8.46 28.9+6.12 26.6+3.13% 0*/t
Stomatococcus mucilaginosus 56.3+9.06 53.5+3.14 43.7+4.02*/1 5.0+0.86*F
Veillonella parvula 43.8+8.72 64.3+£3.42* 18.4+3.63*/ 7.5+1.22%/1
Lactobacillus sp. 12.5+6.04 6.4+2.04* 0*/t 0*/f
Neisseria sp. 18.8+7.13 29.4+6.33* 0*/t 0*/f
Micrococcus luteus 0 13.9+3.33% of of
Corynebacterium sp. 12.5+£6.04 24.1£5.71* 0¥/ 0*/t
Bacillus sp. 12.5+6.04 0* 0*
E. coli 0 240+1.21 23.5+2.84 0
Pseudomonas aeruginosa 0 0 7.5+1.22%/1
Candida sp. 0 28.6+5.47* 35.6+3.03* 47.5+3.24*/7

Note: * — p <0.05 in comparison with the control; + — p<0.05 when compared with patients of group A.
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COVID-19)  without  pulmonary

complication) fibrosis)

Fig. 1. The total number (Ig CCU/mL) of viable aerobic
and facultatively anaerobic microorganisms in the
contents of periodontal pockets of patients with GP in
the post-covid period

Approximately in one third (28.6£5.47%) of
the group A patients, we have found fungi of
the Candida species (mainly C. albicans, single
strains of C. tropicalis, C. lusitaniae, and C. ke-
fir) in the contents of periodontal pockets, with
an average population level of colonization
3.63+0.22 Ig CCU/mL. At the same time, none

of the examined healthy people were diagnosed
with yeast-like fungi in the amount of * 2.7 Ig
CCU/mL (sensitivity limit of the applied meth-
od) in the gingival crevicular fluid. For the pa-
tients with GP in the post-covid period, both the
incidence of Candida species in the contents of
periodontal pockets and the mass of their colo-
nization increased significantly in proportion to
the severity of coronavirus disease and the mass
of corticosteroid and antibiotic therapy: in group
B, persistence index was 47.5+3.24%, popula-
tion level equaled 3.85+0.25 1g CCU/mL, and in
group C, the persistence index was 35.6+3.03%
and the population level equaled 4.23+0.16 Ig
CCU/mL, (p<0.05, compared to the patients of
group A).

Discussion. The changes in the coefficients
of microorganisms’ quantitative dominance in
different groups of patients testify to the viola-
tion of quantitative relationships among differ-
ent participants in the periodontal pocket’s mi-

Table 3. The coeflicient of quantitative dominance in periodontal microbiocenoses (%)
in different groups of periodontal patients after coronavirus disease

Patients with GP
Groups of microorganisms Control Healthy .Group A Group B . Group c .
(n =20) (did not suffer (COVID-19 outpatient | (COVID-19 inpatient,
from COVID-19) | without complications) | post COVID pulmonary
(n =40) (n =40) fibrosis) (n = 40)

a-hemolytic Streptococcus sp. 94.77£2.24 97.07+0.61 64.96+£11.30 82.50+4.86
B-hemolytic Streptococcus sp. | 0.01+0.0003 0.08+0.03 0 0
Staphylococcus aureus 0.22+0.08 0.55+0.32 0 0
Staphylococcus epidermidis 6.53+1.41 0.73£0.35 5.22+3.94 0
Stomatococcus mucilaginosus 4.59+2.72 0.33+0.12 3.25+1.39 9.83+5.00
Veillonella parvula 0.32+0.17 0.72£0.13 2.14£1.33 1.52 =0.93
Lactobacillus sp. 0.12+0.03 0.12+0.03 0 0
Neisseria sp. 3.01+£1.29 0.26+0.14 0 0
Micrococcus luteus 0 0.01+0.004 0 0
Corynebacterium sp. 0.11+0.03 0.37+0.28 0 0

Bacillus sp. 0.07£0.01 0 0

E. coli 0 0.21£0.08 19.42+8.24 0
Pseudomonas aeruginosa 0 0 5.18+3.17
Candida sp. 0 0.59+£0.26 51£3.95 3.27+0.11

Note: * — p <0.05 in comparison with the control; + — p <0.05 when compared with patients of group A.
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crobiocenoses (Table 3). The most characteristic
in the post-covid period is the decrease in the
proportion of a-hemolytic Streptococci, the in-
crease in the proportion of yeast-like fungi, as
well as the appearance of a significant number
of gram-negative rod-shaped bacteria (Entero-
bacteria and Pseudomonas species).

The influence of coronavirus infection and
its treatment using different protocols on the
microflora of periodontal pockets is clearly
described with the help of the total microbial
count (Fig. 1).

For the periodontal patients in the post-cov-
id period, it is about 2 orders lower compared
with those who did not suffer from COVID-19
(p<0.05). In our opinion, the main reason for this
is intensive and not entirely justified antibiotic
therapy, which during the 1-2 waves of the CO-
VID-19 epidemic was provided by the existing
treatment protocols because of fear of secondary
bacterial pneumonia. Even in the mild course of
coronavirus disease, patients of group B received
oral broad-spectrum antibiotics, namely fluoro-
quinolones of the third generation, cephalospo-
rins, and tetracyclines.

The overpassed coronavirus disease due to
intensive antibiotic therapy leads to a marked
decrease in the number of viable saprophytic
microorganisms in the periodontal pockets
of patients with GP. In the post-covid period
for the patients with GP, there is a decrease in
the level of colonization of periodontal pock-
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IBanO-®paHKiBCHKMIT HalliOHAIbHMIT MEAVYHNI YHiBEpCUTET,
By lanuiibka, 2, IBano-@pankiBcbk, 76000, Ykpaina

OCOBJIMBOCTI MIKPOBIOMY ITAPOJOHTAJIbBHMX KMIIIEHDb
Y XBOPMX HA TEHEPAJII3OBAHVV TAPOJJOHTUT Y ITIOCTKOBIJHOMY ITEPIOAI

PoToBY HOp0oXXHIHY, TOAI6HO [0 JIereHb, YaCTO Ha3MBAIOTh «eKOJIOTIYHOIO Hilllelo KOMEeHCa/IbHUX, CUMOIOTIYHIX Ta
[IaTOTeHHNUX OPraHi3MiB», a eMirpallis Ta enimMiHalis MiKpo6iB MiXX HIMU € MTOCTIHOIO, 110 3a6e3neqye 30pOBUN
posmopin canpodiTHIX MIKPOOpraHi3MiB, sikuit QyHKIIIOHYE y 36epexkeHHi TOMeoCTasdy OpraHiB, TKAHNH Ta IMYHi-
TeTy. BHac/ijok kopoHaBipycHoi iHdeKii B /IereHeBill TKAaHNHI MEPCUCTYe MaTOreHHA MIKpodIopa, popMyeTbest
O/MuCKaBMYHA 3alla/bHa Peakilis, 3 IUTOKIHOBUM IITOPMOM Ta HETUIIOBYMU 3MiHaMM KPOBI, i BUHUKAE AucbamaHc
[ATOMOTIYHMX 6aKTepilt y poTi. MeTa JOCTiIKeHHA — OLIHUTY CTaH MIKPO6iOMY ITapOOHTAIbHUX KUIIEHb CTO-
MAaTOJIOTIYHNUX XBOPUX y HOCTKOBiTHOMY Iepiofi. MeTomm. O6’eKTOM HOCTifmKeHHs cTamy 140 XBOpUX Ha reHepa-
nizoBaHmit mapomoHTut I ta Il cTynens po3sutky i xponiuxoro nepebiry (I'TT), ceper axux 80 marienTis, Axi nepe-
XBOPI/M KOPOHABIPYCHOIO XBOPOOOIO B JIETKOMY, CepefHbOMY Ta BaXKKOMY ii mpossi. [lanieHTiB pangomizoBaHo 3a
BIKOM, CTaTTIO Ta cTyIeHeM po3BuUTKy I'TI. MaTepiasn i 6aKTepioNoriYHOro JOCIiKeHH: Ha IpeIMeT BYABICHHS
aepobHoOI i paxynbTaTUBHO-aHaepOOHOI MIKPOIOpH Ta APLKIKOMOAIOHNX IpubiB 3ab1panu 3 IapOJOHTATBHIAX
KIIIeHDb BifKamiOpoBaHO0 6aKTePiONOTiYHO MeT/Ielo i HeTaltHO BUCiBaIy Ha KPOB sTHMIT arap 3a MetomoMm lonpa.
PesynpraTn. ¥ marientis i3 I'T] mic/is HelllofjaBHO NepeHeceHOI KOPOHABIPYCHOI XBOpOOU CriocTepiranncs icToTHi
sKicHi 1 KibKicHI 3MiHM XapaKTepy MiKpo6ioLeHO3y BMICTY IapOXOHTAIbHMX KIIIEHb TOPiBHAHO 3 aHATIOTTYHMMU
nanieHTamy, ki He xsopinu Ha COVID-19. HaMu BUsIB/IeHO IIPaKTHMYHO IOBHE 3HNKHEHH 6aKTepili, AKi HaJle)kaTb
IO TPAaH3UTOPHMX IIPeCTaBHMKIB MiKpo(IOpy pOTOBOI HOPO>XKHMHM — Helicepilt, KopuHebaxTepii (andrepoinis),
MIKpOKOKiB, makTo6am1. JoMinyrourmu Bufamu Oymu Streptococcus gordonii ta Streptococcus sanguinis (p <0.01),
AKi BOJIOMIIOTH MiABUINEHVM ITATOT€HHMM IIOTEHI[ia/IoM — IIPOAYKYIOTb CTpenTonisnH-O, rajbMyIoTh aKTHBa-
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I1i10 KOMIIIEMEHTY, 3B’I3yI0TbCS 3 (piOPOHEKTMHOM, aKTUBHO (OpMYIOTh GIOIUIIBKM SIK HA MOBEPXHi eMari 3y6iB,
TaK i Ha IIOBEPXHI eMiTesio ACeH, a TAKOXK MOXKYTb iHILIiI0OBaTH a/ire3ilo IapOJOHTONATOIeHHMX MiKpOOpraHisMiB.
[HU1i TpeACTaBHUKY Pe3ULEHTHOI MiKpodIopy poToBoi HOPOXKHIHM — Stomatococcus mucilaginosus ta Veillonella
parvula y manientis i3 I'Il micisa cranioHapHOTo JTiKyBaHHSA KOPOHaBipyCHOI XBOpoOu Ta Ha (OHI IMOCTKOBIFHUX
YCK/Ia/IHeHbTAKOXX BUABIATbCA Y TAPOJOHTATbHUX KUIIEHAX 3 IOCTOBIPHO MEHIINM iH/I€KCOM MOCTiHOCTI i mpu
MiHiMa/IbHOMY NONY/IALTHOMY PiBHi. ¥ IOCTKOBiTHOMY Iepiofii Pi3KO 3MEHUIYETbCA AK MONYIALIIHNI piBeHb,
TaK i 4acTOTa KOJOHi3alil MapOJOHTa/IbHIX KNIIEHDb MaIli€HTIiB CTa(i)iIIOKOKaMI/I i B—reMoniTI/mHI/{MM CTPENTOKO-
Kami. Y HUX, Ha BifMiHY Bif manieHTiB, AKi He XBOpinu Ha KOPOHABipyCHY XBOp0oOY, HAMU He BIABJICHO >KOZHOTO
BUIIA/IKy KOIOHI3aL[il 30/T0TUCTUM CTai/IOKOKOM, @ TAKOXK [3-TeMOITUIHUMM CTPEIITOKOKaMM. Y ITapOfJOHTA/IbHIX
KIIIEHX Mal[ieHTiB 1i€l TPymM BificyTHIil TakoX emifepmanbuuit cradinokok. Haitbinpir xapakTepHuMM y mo-
CTKOBITHOMY II€PIOfii € 3MEHIIIeHHs YaCTKM 0-TeMOTITUYHNX CTPENTOKOKIB, 301/IbIIIEHHS YaCTKY APiHKIKOMOAi0-
HUX IprbiB, a TAKOX II0sIBA ICTOTHOI KibKOCTi IpaM-HeTaTMBHIUX IMaINYKOMOAIOHNX 6akTepiit (eHTepobaKTepii
Ta ICEBJOMOHAJ). Y IapOOHTONIOTIYHNX NALli€HTIB B IIOCTKOBITHOMY Ilepiofi Mikpo6He 4urcio npubansHo Ha iBa
HOPsAAKY MeHIte, HDK y oci6 i3 I'TI, sxi Ha COVID-19 He xBopinu (p <0.05). BUCHOBKHM. Y IIapOfjOHTOIOTiYHIX XBO-
PUX Y IIOCTKOBITHOMY II€PiOfIi CIIOCTEPIra€ThCs SHIDKEHHS PIBHA KOJOHI3alii IapOOHTaIbHIX KUIIEHb IIPE/ICTaB-
HYIKaMU BUIOBOI Pe3VIEeHTHOI Opa/IbHOI MiKpOQIOpK — 0-TeMOTITUYHIIMY CTPeIITOKOKaMY, 3MEHIIIeHHS BUIOBOI
PI3HOMAHITHOCTI MIKPOOpPraHi3MiB Ta MPAKTUYHO [IOBHE 3HUKHEHHsI MIPEJCTABHUKIB TPAHSUTOPHOI MIKPO(IOPIL.
361/1bIIyeThCsI MACUBHICTD i YacTOTa KOJIOHI3allil TApOJOHTAIbHIX KUIIEHb APDKPKOIOAIOHNMY rpubaMu, eHTe-
pobakrepisimu i rceBgoMoHazaMu. Bimbur BupaxkeHi mopyuieHHs MiKpo6ioMy MapOfOHTaIbHUX KUIIEHb Xapak-
TEPHI [/ MALIE€HTIB 3 BAXKUM Ta YCKIaZHEHUM I1epebiroM KOpOHaBipyCcHOI XBOPOOM, TAKUMM K ITOCTKOBITHUI
nereHeBuit Gpibpos, 0 MOTpedye MeperIAHYTY MiAXOAM SO TePaleBTUIHOrO Ta (apMaKONIOri4YHOrO NiKyBaHHA y
TaKill KaTeropii XBopux.

Kmiouosi cnoea: xoponasipycna xeopoba (COVID-19), mixkpobiom pomosoi noposcHuHu, eeHepanizosanuii
napoooumum.
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