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Opportunistic microorganisms play a significant role in the development of inflam-
matory diseases, including generalized periodontitis. The growing tendency towards the
formation of antibiotic resistant microorganisms causes the relevance of monitoring the
microorganisms’ sensitivity to antimicrobial drugs and the development of new ap-
proaches to the antimicrobial therapy. The purpose of this work was to determine the
dominant microbial associations of the oral cavity in the conditions of generalized perio-
dontitis, to study their sensitivity to antibiotics, antiseptics and phytopreparations. The
microbial associations’ study at generalized periodontitis was performed by bacterio-
logical monitoring of the pathological material from the foci of the inflammatory process.
Determination of the isolates’ antibiotic susceptibility to antiseptics and phytoprepara-
tions was carried out by the disc diffusion method, in the agar. As test culture, the follo-
wing bacteria and yeast from the American Type Culture Collection were used: Candida
albicans ATCC 885-653; Staphylococcus aureus ATCC 25923; Escherichia coli ATCC
25922; Enterococcus faecalis ATCC 29212; Streptococcus pyogenes ATCC 19615; and
Pseudomonas aeruginosa ATCC ATCC 27853. We also used clinical strains of bacteria
and yeasts (S. aureus, K. rhinoscleromatis, H. alvei, E. coli, S. pyogenes, S. pneumo-
niae, C. albicans, C. glabrata isolated from the oral cavities of patients suffering from the
inflammatory periodontium. We selected clinical strains with multiple resistance to antibio-
tics. The results of studies have shown that the opportunistic microorganisms dominated
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in 100 % of cases within the oral cavity microbiota in patients with generalized periodon-
titis. The most pronounced clinical symptoms of the disease and recurrent inflammation
were observed with the persistence of the Staphylococcus genus bacteria association
with the Enterobacteriaceae family bacteria and Pseudomonas bacteria genera, micro-
scopic Candida genus fungi in the oral cavity. It was found that the fluoroquinolones and
cefoperazone/sulbactam were the most effective against the isolates. Among the com-
mercial preparations, Sangviritrin showed the most expressive antimicrobial activity and
its antibacterial effect was registered on the clinical isolates of S. aureus. It is worth
noting that the Sangviritrin showed the antimicrobial effect against an extra antibiotic-
resistant isolates resistant to all phytopreparations and disinfectants used in the test.
A high antimicrobial activity of Decasanum and Sangviritrin against the multi-antibiotic
resistant strains, most by against Gram-positive bacteria, was established. The estab-
lished regularities determine the relevance of the antibiotic therapy taking into account
the antibiotic susceptibility of the inflammatory process pathogens and the development
of a comprehensive approach for correction of the opportunistic microbiota at genera-
lized periodontitis.

Keywords: antibiotic resistant isolates, opportunistic microorganisms, antibacte-
rial activity, oral cavity microbiota

INTRODUCTION

The inflammatory diseases of the periodontal tissues, including generalized paro-
nonitis, are multifactorial diseases, in whose etiology, the microbial factor occupies the
key position [2, 6, 13]. At the first stages of the periodontitis formation, significant disor-
ders of the periodontal tissues local immunity and anaerobic Gram-negative Actinoba-
cillus actinomycetemcomitans, Porphyromonas gingivalis, Prevotella intermedia and
Tannerella forsythensis bacteria play an important role, being involved in the periodon-
tal pockets formation, the connective tissue destruction, and the alveolar bone resorp-
tion. The inflammatory infiltrate formation is accompanied by a variety of immuno-
pathologies.

Along with this, the cause of complications and recurrences of the inflammatory
periodontal diseasse is the microbial cenosis restructuring and the opportunistic micro-
organisms domination within the microbial associations of the oral cavity. The coloniza-
tion of the mucous membrane with transient and allochthonic microbiota represen-
tatives, frequently manifesting multiple resistance to antibiotics, leads to a permanent
recurrence and chronic inflammatory process [4, 15]. Due to this particular reason,
some authors consider periodontitis that is an opportunistic infection, accompanied by the
presence of opportunistic and pathogenic bacteria in the oral cavity [7, 12, 13]. It is also
established that bacteria causing inflammatory periodontal processes can be a sepa-
rate risk factor for cardiovascular, cerebrovascular diseases and premature delivery
[8, 11]. That is why, antibacterial drugs are widely used in treatment of the periodontal
tissues [4, 13, 14].

At the same time, the ever-increasing trend towards the formation of the antibiotic
resistance, especially among the representatives of the opportunistic microbiota, includ-
ing that in the biofilm [8, 18], requires new approaches to both local and systemic treat-
ment. Under such conditions, a permanent monitoring of the poly-antibiotic resistant
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microorganisms circulation, the study of their sensitivity to antibacterial drugs, the deve-
lopment of new integrated approaches and means for the oral microbiocenosis correc-
tion in the inflammatory process is relevant.

The purpose of the present study was to determine the dominant microbial asso-
ciations of the oral cavity at generalized periodontitis, to clarify their sensitivity to antibio-
tics, antiseptics and phytopreparations.

MATERIALS AND METHODS

The isolates that caused periodontal inflammatory processes were isolated on the
basis of the Dental Polyclinic at Uzhhorod National University; the antimicrobial activity
was studied at the Microbiology Laboratory at the Department of Genetics, Plant Phy-
siology and Microbiology, Uzhhorod National University.

As the test culture, the following bacteria and fungi from the American Type Culture
Collection were used: Candida albicans ATCC 885-653; Staphylococcus aureus ATCC
25923; Escherichia coli ATCC 25922; Enterococcus faecalis ATCC 29212; Streptococ-
cus pyogenes ATCC 19615. We also used clinical strains of bacteria and fungi (S. au-
reus, K. rhinoscleromatis, H. alvei, E. coli, S. pyogenes, S. pneumoniae, C. albicans,
C. glabrata isolated from the oral cavities of patients suffering from inflammatory perio-
dontitis. We have selected clinical strains with multiple resistance to antibiotics.

The following domestically produced commercial phytopreparations were used in
the study: Sangviritrin (DKP Pharmaceutical Factory LLC, Zhytomyr), Tinctura Salviae
(“Vishpha”, Lviv), Rotocanum (State Enterprise “Experimental Plant of Medicines
IBONH NAS of Ukraine”, Kyiv, Ukraine), Tinctura Eucalypti (Fitofarm JSC, Bakhmut),
Chlorophyllipt (Arterium, Halychpharm JSC, Lviv), Tinctura Menthae (Viola Pharmaceu-
tical Factory, Zaporizhia.), and Mint mouth rinse (Herbaria, Hungary).

The following disinfectants were used: Decasanum (Yuria-Pharm LTD, Kyiv,
Ukraine), Dioxydine (Farmak JSC, Kyiv, Ukraine) Chlorhexidine (Monfarm JSC, Mona-
styryshche, Ukraine), Metronidazole (Yuria-Pharm Kyiv, LTD., Ukraine), Miramistin
(PrAT “Darnitsa Farmaceutical Company”, Kyiv, LTD., Ukraine).

We examined 180 patients diagnosticated for generalized periodontitis; the control
group composed of 50 persons without such diagnosis. The biological material was col-
lected from the mucous membrane of the inflammatory site using a sterile transport
system (a test tube with gel and an applicator for biological fluids produced by FLmedical
(Italy). The material was plated according to Gold on nutrient media: Sabourund Dex-
trose Agar, HiCrome™ Candida Differential Agar (Himedia) for the cultivation of micro-
scopic fungi, hemolytic microflora, namely, the Streptococcus and Neisseria genera bac-
teria on the blood agar, Enterobacteriaceae genera bacteria — on Endo and Ploskirev
agar (Farmaktiv, Ukraine), the Staphylococcus genus bacteria — on Mannitol Salt Agar
(Biolif-Italia), Enterococci were identified with Bile esculin agar (Biolif-Italia )

We identified the bacteria and fungi based on macromorphology, micromorphology,
physiological and biochemical tests using ENTEROtest, STREPTO-test, STAPHYLO-
test produced by Erba Lachema.

The antibiotic sensitivity of bacteria and microscopic fungi was identified by the disc
diffusion method according to the accepted procedure (Order No. 167 of the MOH of
Ukraine dated 05/04/2007; EUCAST (European Committee on Antimicrobial Suscepti-
bility Testing).
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The bacteria isolates were screened for a susceptibility to the following antibiotics:
ampicillin (10 ug), amoxicillin-clavulanic acid (20/10 nug), cefazolin (30 nug), ceftriaxone
(30 pg), imipenem (10 ug), meropenem (10 nug), cefuroxime (50 ng), cefoperazone/
sulbactam (75 ug), ciprofloxacin (5 ng), levofloxacin (5 ug), gatifloxacin (5 ug), norfloxa-
cin (10 ug), ofloxacin (1 pg), lomefloxacin (10 ug), tetracycline (30 ng), erytromycin
(15 pg), azitromycin (15 pg), clarithromycin (15 pg). The fungi isolates were screened
for susceptibility to the following antibiotics: (in 6 mm diameter wells) with nystatin
(50 ng), itroconazole (10 ng), fluconazole (25 ng), ketoconazole (10 ng), voriconazole
(1 ng), klotrimazole (10 pg), miconazole (50 ug).

The microorganisms’ sensitivity to plant-based materials and disinfectants was de-
termined by the standard agar diffusion test (with 8 mm diameter wells) [3]. The antibac-
terial properties was carried out according to the following criteria: absence of a growth
retardation zone of 10 mm, indicating that the microorganisms are not sensitive to the
sample inserted into the well; that of 10—15 mm indicates a weak sensitivity; 15-25 mm
means sensitivity; more than 25 mm — high sensitivity.

The data obtained were expressed as mean + standard deviation (SD) of three mea-
surements. The Tukey’s test was applied for comparisons of mean values, differences
were considered reliable at p<0.05. Statistical analysis and comparisons among the
means were carried out using Microsoft Excel 2013. The parameters calculated alongside
with the basic variation were: average and standard deviation; minimum and maximum
coefficients of variation; and the inhibition zones size frequency.

RESULTS AND DISCUSSION

The total of 389 opportunistic microorganisms strains were isolated from 180 pa-
tients with persistent inflammatory process at generalized periodontitis. The Staphylo-
coccus genus bacteria were isolated from the inflammatory site in 73 % (131/180) cases
and were represented by four species: S. aureus, S. haemolyticus, S. saprophyticus,
S. epidermidis. In 53 patients S. aureus was isolated, 20 of them being methicillin-resis-
tant. In 44 patients, S. haemolyticus was isolated.

The Streptococcus genus bacteria were isolated in 37.2 % (67/180) of the patients
with generalized paradontitis belonging to the S. pyogenes, S. agalactiae, S. viridans,
S. mutans, S. pneumoniae species. The Enterococccus genus bacteria were isolated in
30 % (54/180) cases. In 38.9 % (70/180) of the patients, the Enterobacteriaceae family
bacteria were isolated whose species diversity was represented by the following spe-
cies: Escherichia coli, Enterobacter cloacae, Citrobacter freundii, Klebsiella rhinosklero-
matis, Hafnia alvei.

It was reported that in patients with the most acute symptoms of the disease,
the following associations of microorganisms were isolated: S. aureus + E. faecalis;
S. epidermidis + E. cloacea; S. haemolyticus + E. cloaceae; S. aureus + K. rhinosklero-
matis; S. saprophyticus + C. glabrata + E. cloaceae; S. saprophyticus + C. freundii
S. aureus + H. alvei + C. albicans.

The total of 45 microscopic fungi strains of the Candida genus were isolated, 38 of
them belonging to C. albicans, 5 strains —to C. glabrata, 2 — C. cruzei. In patients with
generalized periodontitis, the following representatives of indigenous microbiota were
isolated: nonpathogenic streptococci S. sanguis, S. mitis, S. salivarius. In 57 % cases
the Lactobacillus genus bacteria were isolated.
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By studying the microbiota of mouth cavity in control group patients, we ascer-
tained presence of the nonpathogenic Streptococcus spp.; lactobacilli were identified in
91.5 % of the reviewed material and only in 57 % of patients suffering from the periodon-
titis. The microbiota of the healthy gum tissues was characterized by a low population
level of microbial populations of opportunistic microorganisms (S. saprophyticus, S. epi-
dermidis) — 22 %. However, at chronic generalized periodontitis, the opportunistic asso-
ciations prevailed.

Ahigh degree of antibiotic resistance in the microorganisms isolated from the inflam-
matory process foci with generalized periodontitis was shown — 48 % of isolates were
resistant to at least 7 antibiotics. Thus, 3 isolates of K. rhinoskleromatis were resistant to
30 antibiotics. All the isolates were resistant to ampicillin, erythromycin, tetracycline.

The study results on the isolates’ antibiotic susceptibility showed that 57.65 % of
isolates were susceptible to amoxicillin/clavulanate, 5.3 % were moderately sensitive
and 37.05 % were resistant.

Isolates in the amount of 85.29 % showed resistance to cephalosporins of the 1st
generation. Sensitivity to cephalosporins of the second generation has been estab-
lished: to ceftriaxone — 61.76 % and to cefuroxime — 55.29 % of cultures. It was shown
that 97 % of isolates were susceptible to cefoperazone/sulbactam.

It was established that 73 % of all isolates were susceptible to fluoroquinolones, in
particular to fluoroquinolones of the second generation: to ofloxacin — 41.76 % of iso-
lates; to norfloxacin — 68.23 %; to lomefloxacin — 32.35 %; to ciprofloxacin — 68.82 %; to
fluoroquinolones of the third generation: to levofloxacin — 75.29 %, and to the forth gene-
ration fluoroquinolones (gatifloxacin) — 87 %.

The opportunistic microorganisms were susceptible to the cabopenems: 80 % —
to meropenem and 58.23 % — to imipenem.

Of the 170 isolates, 15.29 % were sensitive to azithromycin, 30 % were moderately
susceptible and 55.29 % were resistant. 30 % of cultures were sensitive to the semi-
synthetic clarithromycin macrolides.

The microscopic Candida genus fungi was resistant to fluconazole, 6 strains showed
sensitivity to itraconazole, 10 — to clotrimazole.

The conducted studies have shown that Dexasan antiseptic exhibited a wide spec-
trum of antimicrobial activity (see Figure). In particular, the sensitivity of all bacteria in-
volved in the experiment as clinical isolates and typical cultures has been established.
The highest levels of antimicrobial activity were recorded for the Staphylococcus genus
bacteria, including methicillin-resistant strains. However, the antimycotic action of Deza-
san on Candida species in the drug dose selected by us was not detected.

High antibacterial effect was observed as a result of the Dioxydine action, but the
parameters of growth retardation zones varied greatly from 30.33 £ 0.58 mm to the
clinical strain of S. aureus to 17.33 £ 0.33° to S. aureus MRSA. High antibacterial activity
of dioxydine on S. pneumonia has also been established. The bactericidal activity of the
drug against E. faecalis and K. rhinoscleromatis was not detected. Moderate activity of
the dioxydine against E. coli has been established.

The moderate sensitivity of the Staphylococcus genus bacteria to chlorhexidine is
shown, but it is much lower than that of Dioxydine and Dexasane. Chlorhexidine did not
affect methicillin-resistant S. aureus, and no antibacterial effect of chlorhexidine on the
Streptococcus genus bacteria was detected.
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35 4 M Decasanum

B Metronidazole
B Dioxydine
B Miramistin
B Chlorhexidine

Diameters of the inhibition zones, mm

Antimicrobial activity of antiseptics and antibacterial preparations toward typical
and clinical isolates of microorganisms

AHTUMIKpOOHa aKTUBHICTb aHTUCENTUKIB | aHTMDBakTepianbHUX NpenapaTiB Ha TUMOBI
Ta KNiHiYHi i30N9TM MiKpoOpraHiamis

Sensitive to chlorhexidine were E. faecalis and E. coli, however, K. rhinoscleroma-
tis was not susceptible to the above antiseptic. The antimycotic effect of the chlorhexi-
dine is shown. E. faecalis, S. pneumonia, S. viridans exhibited a moderate sensitivity to
miramistin. Moderate antibiotic activity of metronidazole with S. pyogenes ATCC 19615
is shown.

The studies have shown a high level of the antimicrobial activity of the Sanguviritrin
drug, possessing a high antibacterial effect on Gram-positive microorganisms, a moder-
ate effect on Gram-negative bacteria and a weak antimycotic activity (Table 1, Table 2).
The Chlorophyllipt phytopreparation demonstrated high in vitro efficacy towards the
Staphylococcus genus bacteria, more towards typical strains than to clinical ones, and
to E. faecalis, weak and moderate activity towards E. coli.

The Eucalyptus tincture showed a high and moderate activity towards the isolates.
No antimicrobial activity of the Mint rinse was detected, and low and moderate activity
of the “Salvia” tincture towards the Staphylococcus and Streptococcus genera bacteria
was observed. The Rotocanum drug produced a moderate and low antimicrobial effect
on isolates involved in the experiment, except for E. coli and S. aureus (MRSA).

At chronic persistent inflammatory process, the opportunistic microorganisms domi-
nate in the oral cavity of patients with generalized periodontitis.

The obtained results are consistent with the data of other researchers [8] who es-
tablished the domination of the Staphylococcus genus bacteria in the microbiota of the
oral cavity in patients with generalized periodontitis. The authors also identify the S. au-
reus, S. epidermidis, Bacteroides spp., Actinomyces spp., Candida spp., Pseudomonas
aeruginosa and Streptococcus spp. microorganisms, as the most important agents
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Table 1. Results of study of the commercial phytopreparations antimicrobial activity
towards typical strains, mm, (x * s)

Tabnuys 1. Pesynbrat AocnigKeHHs1 aHTUMIKPOOHOI aKTMBHOCTI KomepuinHux ditonpe-
napariB Ha TUMOBI WTaMu, Mm, (X *s)

o . Tinctura Tinctura
Test-culture Sangyviritrin ~ Chlorophyllipt Salviae Rotocanum Eucalypti

Staphylococcus aureus  ,s 43,0 560 250041.00° 7.83%0.28° 10.33:0.57° 16.33%0.57°

ATCC 25923

g}t/’:;e“z‘;‘;%’é C 19615 31-30£0.58° - 9.000.1°  12.33£0.58° 15.83£0.58"
oo ool 24.66:0.57°  15.33:0.57° - 8.33:0.57°  14.33:0.58°
ﬁg’ceé Oggg‘;‘f faecalls  56.17:0.58°  28.66:0.57¢ - 13.66+0.57°  21.830.58°
Candida albicans 13.331.15¢ : - 8.33:0.57°  14.16£0.29°

ATCC 885-653

Comment: data in the column followed by different letters are reliably different at P<0.05 according to Tukey’s
HSD test; “-” — no inhibition

Mpumitka: gaHi y CTOBMUi, MO3HaYeHi pi3HMMK niTepamu, AOCTOBIPHO Bigpi3HAlOTbCA 3a P<0,05 3rigHo
3 Tyki TecToM; “-” — 3aTPUMKM POCTY HEMAE

Table 2. Results of study of the commercial phytopreparations antimicrobial activity
towards clinic strains, mm, (x * s)

Tabnuys 2. Pesynbtatn gocnigXeHHs1 aHTUMIKPOGHOI akTMBHOCTI komepuiHux ditonpe-
napariB Ha KNiHiYHi WTamu, mm, (X £ s)

L . Tinctura Tinctura

Test-culture Sangviritrin ~ Chlorophyllipt Salviae Rotocanum Eucalypti
Staphylococcus aureus B B ) ) d
(MRSA) 21.33+£0.58 15.33+£0.58 13.66+0.76
CIEECECE 24.66£0.57°  16.33:0.58° 8.66:0.57° 9.33:0.58°  15.50£0.50"
haemolyticus
Streptococcus viridans ~ 15.33+0.58¢ - 8.83+0.58= 13.33+0.58° 20.33+0.572
DU ATETECTS 20.00+1.00° - 8.66:0.57° 12.33+0.58° 12.66+1.52
pneumonia
Escherichia coli 19.66+0.58° 14.33+0.57" - - 15.17+1.26°
gl 12.5040.75% - - - 12.33+0.58°
rhinoscleromatis
Enterococcus faecalis 20.17£0.17¢ 23.33+0.57° - 12.504£0.50°  20.66+0.572
Candida albicans o . cd
ATCC 885-653 13.33+1.15 - - 8.331£0.57 14.16+0.29
Carneliiia cloleais 12.331.15° - - 7.50£0.50°  13.50£0.86°

(clinic)

Comment: data in the column followed by different letters are reliably different at P<0.05 according to Tukey’s
HSD test; “-"- no inhibition

MpumiTKa: gaHi y CTOBMUi, MO3HaYeHi pisHMMK niTepamun, AOCTOBIPHO BigpisHAlTbCA 3a P<0,05 3rigHo
3 Tyki TecToM; “-” — 3aTPUMKM POCTY HEMAE
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causing the development of generalized periodontitis and the role of the above microor-
ganisms proteolytic enzymes, including collagenolytic enzymes, hyaluronidase, chon-
droitin sulfatase in the disintegration of collagen, the main protein of the periodontal
tissue. The authors also report high sensitivity of the opportunistic microbiota to clinda-
mycin and ofloxacin.

Other authors reported about the domination of the Streptococcus spp., Staphylo-
coccus spp., Kocuria spp., Enterobacter spp. genera representatives and of the Can-
dida spp. genus yeast-like fungi in the periimplant region of patients with mucositis. All
isolates demonstrated sensitivity to fluoroquinolones and were resistant to penicillins,
macrolides, lincosamines, that coincided with our results [5].

Colonization of the oral cavity with pathogenic bacteria can be an antecedent and, in
its turn, can lead to other diseases [1]. Diseases of the periodontal tissues contribute to
the oropharyngeal colonization by potential respiratory pathogens, including Enterobac-
teriaceae (K. pneumoniae, E. coli, Enterobacter sp., P. aeruginosa, and S. aureus).

The persistence of opportunistic microorganisms in the oral cavity creates precon-
ditions for the development of systemic diseases, especially, this correlation is estab-
lished in the elderly persons [1, 2].

The domination of opportunistic microorganisms in the oral cavity in conditions of
generalized periodontitis causes the need for antibacterial therapy. The literature data
report that according to the dental practitioners’ survey, amoxicillin (73.58 %) is the most
frequently prescribed as an antibiotic systemic treatment, 36.47 % of dentists recom-
mend lincomycin to patients, and fluoroquinolone preparations (ciprofloxacin) are pre-
scribed by 30.18 % of dental practitioners, doxycycline — by 17.61 %, clarithromycin —
by 5.03 % [1]. Our studies showed high sensitivity of the opportunistic microorganisms,
isolated from the inflammatory foci, to fluoroquinolones, however, their high resistance
to penicillins, macrolides, lincomycin, doxycycline was established.

It is shown that most microorganisms causing complications of dental implantation
are resistant to penicillins, macrolides, lincosamines [2]. A significant increase in the
level of antibiotic resistant strains of microorganisms in conditions of periodontal inflam-
matory diseases, may be due to the presence of bacteria in the composition of biofilm.
It has been proved that the resistance of bacteria to antibiotics within the biofilm is seve-
ral orders greater [4, 6, 11, 17].

At the same time, the auxiliary or alternative means of the opportunistic microbiota
correction is the use of local antiseptics and phytopreparations to potentiate the action
of antibiotics, and in benign cases, an alternative to their application [5, 8]. We have
established low efficacy of the antimycotic drugs, particularly their local effects. Mean-
while, in our previous studies, high activity of essential oils [9, 10, 16] and phytoprepara-
tions to isolates of opportunistic infections pathogens, including microscopic fungi of the
Candida genus was established.

CONCLUSION

At generalized periodontitis, the domination of conditionally pathogenic microor-
ganism associations in the microbiote of the oral cavity was observed. Association
of the bacteria of Staphylococcus genus and Enterobacteriaceae family accompanied
the most complex recurrent inflammatory processes. High percentage of the antibiotic
resistant isolates is shown.
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It was found that the most effective against the isolates were fluoroquinolones and
cefoperazone/sulbactam. Among antiseptics, Decasanum demonstrated a wide range of
the antibacterial activity. The high antimicrobial effect was demonstrated by Sanguviritrin.

The application of a comprehensive, differential approach to the correction of mi-
crobiota in the oral cavity at generalized periodontitis is grounded. Taking into account
the dominant associations and their sensitivity to antibacterial drugs, including phyto-
preparations, which, in addition to antimicrobial activity, do not violate the composition
of the indigenous microbiota.
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YMOBHO-NAToreHHi MikpoopraHiamMun BigirpatoTe 3Ha4YHy pPorb Y PO3BUTKY 3ananbHUX
3axBOplOBaHb, 30Kpema, reHeparsisoBaHOro NapogoHTUTY. NepcucTeHUia npeacTaBHUKIB
aroXTOHHOT MIKPOBIOTM Y POTOBIN MOPOXHWHI XBOPWX i3 reHepanizoBaHNM NapogoHTUTOM
CTBOpPIOE MepedyMOBM ANst YCKNaAHEHHs OCHOBHOMO 3axBOPOBaHHSA Ta noTpebye 3a-
CTOCyBaHHS aHTMbakTepianbHMX npenaparTiB. HepauioHanbHe BUKOPUCTaHHSA aHTUMI-
KpOOHMX npenapaTiB NPU3BOAMTb 4O NOLUNPEHHST PE3UCTEHTHUX MiKpoopraHiamie. Came
3pocTaryda TeHAeHUis 0o opMyBaHHS aHTMOIOTMKOPE3UCTEHTHOCTI BM3HAYae aKTy-
anbHICTb MOHITOPUHTY YyTNMBOCTI MIKPOOPraHiaMiB 0 aHTUMIKpOOHWX npenaparis
i po3po6KM HOBUX NIAXOAIB A0 aHTUMIKPOBHOI Tepanii. BaxxnmermM hakTopom yCniLHOro
3aCTOCYBaHHA npenapariB 3 aHTUMIKPOOHOK aKTMBHICTHO € MOCTIMHUA MOHITOPUHT YyT-
NMBOCTI MiKpOOpPraHi3aMiB 4O aHTMOIOTUKIB | aHTUCENTWKIB, sIKi BUKOPUCTOBYIOTHCS Y CTO-
matonorii. Kpim Toro, ocobnuy yBary npvBepTalTb MiCLIEBI @aHTUCENTUKMU, sIKi 3aCTOCO-
BYBanucb y BUrMSAI annikauin, napogoHTanbHMX NoB’A30K, ipurauin Towo. MeTtoto po-
60TK Byno BM3HAYMTK OOMiHYHOUI MiKpOOHI acouialii poTOBOI MOPOXHMHM B yMOBaXx re-
HepanisoBaHOro NapoAOHTUTY, AOCMIAUTM iXHIO YyTNKMBICTb A0 aHTUBIOTKKIB, aHTUCEnN-
TUKIB i hiTonpenapartiB. BuB4eHHs1 MiKpOOHMX acouiauin B yMOBax reHeparnisaoBaHoOro
NapodoHTUTY NPOBOAWMM CNOCOBOM BakTepionoriyHOro OOCHiAXEHHS NaTonoriYyHOro
MaTepiany 3 BOrHuLLA 3ananbHoro npouecy. 3abip GionoriyHoro martepiany 3i CrM3oBoi
06O0MOHKM 0cepeaKy 3ananbHOro NpoLEeCcy NPOBOAMIN 3a JONMOMOIOK CTEPUIBLHOI TPaHC-
nopTHOI cuctemm (Npobipka 3 renem i annikatopoM Ans 6ioNoriYHNX piavH BUPOOHULTBA
FLmedical) (Italy). MaTtepian BuciBanv Ha gudepeHLUiiHO AiarHOCTUYHI NOXMBHI cepea-
oBula. BuaHayeHHs1 aHTMOIOTMKOYYTNMBOCTI i30NATIB NPOBOAUNN OUCKOANAY3IAHUM
MeTOAOoM, 0 aHTUCENTUKIB i diTonpenapaTisa — MeToaoM Andysii B arap. JocnigxeH-
HAM BCT@HOBMEHO, L0 YMOBHO-NaToreHHi mikpoopraHiamu y 100 % Bunaakis 4OMiHyBa-
nn 'y cknagi Mikpo6ioTn poTOBOI MOPOXHUHN XBOPUX Ha reHepanisoBaHni NapoaoHTHT.
HanyiTkiwi KniHiYHi CMMNTOMKM 3aXBOPKOBaHHS | peumanByBaHHS 3ananbHOro npouecy
crnocTepiranu y pasi nepcucTeHLii B pOTOBI MOPOXHWUHI acouiauii 6akTepin poay
Staphylococcus i3 bakTepismu poannu Enterobacteriaceae pogy Pseudomonas, Mikpo-
ckoniyHumm rpubamn pogy Candida. MNepcucTteHLis yMOBHO NaToreHHux 6akTepin y po-
TOBIV NOPOXKHMHI XBOPUX i3 reHeparizoBaHMM NapoLOHTUTOM CTBOPHOE NepeayMoBM st
yCKMafHEeHHs1 OCHOBHOIO 3aXBOpPHOBaHHS Ta notpebye 3acTtocyBaHHA aHTMOakTepianb-
HMX NpenaparTiB. 3’iCOBAHO BUCOKWI CTYMiHb aHTUOIOTUKOPE3UCTEHTHOCTI Mikpoopra-
Hi3MIB, i30M1bOBaHMX i3 OCepenKiB 3ananbHOro NpoLecy B pasi reHepanisaoBaHoOro napo-

ISSN 1996-4536 (print) e« ISSN 2311-0783 (on-line) e BionoriyHi CTyaii / Studia Biologica e 2020 e Tom 14/Ne1 e C. 51-62


mailto:maryna.krivcova@uzhnu.edu.ua

62 M. V. Kryvtsova, Ye. Ya. Kostenko.

OOHTUTY, 3okpema, 48 % i3onatiB Oynu CTINKUMK AK MiHIMYM 0 7 aHTMBIOTUKIB. YMOB-
HO-NaToreHHi MikpoopraHiamy 6ynu YyTnMeBuMK o kadoneHemis: 80 % isonaTiB 4o Me-
poneHemy Ta 58,23 % imineHeMy. BcTaHOBNEHO BUCOKUIN piBEHb CTINKOCTi 4O a3UTPOMI-
uuHy: 3i 180 izonsaTis 15,29 % Gynun yyTneBumn 4o asmTpomiuynHy, 30 % NOMipHO Yy Tnun-
BMK Ta 55,29 % pe3ancTteHTHMMU. BuaBneHo, Wo HanegekTUBHILLMMN Woao i30NsTiB
Oynu dTopxiHonoHu i uedonepasoH/cynbbaktam. 3 aHTMcenTUKiB [lekacaH BUSIBNSB
LLUMPOKUIA CNEeKTp aHTubakTepianbHOI akTUBHOCTI. 30Kpema, BCTAHOBMEHO YYTNMBICTb
YCiX B3ATMX B EKCIEPUMEHT BaKTepin sK KNiHIYHMX i30N4TiB, TaK i TUNOBMX KynbTyp. Ham-
BULLIMIA piBEHb aHTMMIKPOOHOI akTMBHOCTI peecTpyBanu woao 6akrtepin pogy Staphylo-
coccus, 30Kpema, METULUIIH Pe3NCTEHTHUI WwTaM. [lekacaH BUSIBMSIB aKTUMBHICTb OO0
KNiHIYHMX noniaHTUBioTUKope3nCcTeHTHUX WTamiB Klebsiella spp. [poTe aHTUMIKOTUYHOI
Aii OekacaHny Ha rpnbu pogy Candida B obpaHin Hamun o3I npenapaTty He BUSBIEHO.
3’sicoBaHO NOMipHY YyTnNuBICTb BakTepin poay Staphylococcus oo xnoprekcuanHy, npo-
Te 3HAYHO HMXYY, HixX [iokcmavHy Ta [lekacaHy. XnoprekcuavH He BNrvMBaB Ha MeTULK-
niHpe3ncTeHTHUN S. aureus. He BUABNEHO aHTMbaKTepianbHOI Ail XNoprekCuanHy Lwoao
BakTepin pogy Streptococcus, BCTAHOBNEHO TaKOX MOro aHTMMIKO3HWI edekT. [lo Mipa-
MICTUHY BUSIBNIANN NMOMIpPHY YyTNuBICTb Enterococcus faecalis, Streptococcus pneumo-
nia, Streptococcus viridans. [ocnigXeHHsIM BUSIBNEHO BUCOKUI piBEHb aHTUMIKPOOHOI
akTuBHOCTI npenapaty CaHrBipuTPUH, KU MaB 3HAYHUN aHTUbakTepianbHUN edPekT Ha
rpaMno3nTMBHI MIKpOOPraHiamu, MOMIpHY Ail0 Ha rpaMHeraTvBHi 6akTepii Ta cnabky aH-
TUMIKO3HY aKTUBHICTb. QiTopenapaT XnopogininT nokasas BUCOKY in Vitro epeKTUBHICTb
Ha GakTepii pogy Staphylococcus, GinbLLOK MIPOK Ha TUMOBI LUTAMMW, HXK Ha KIiHiYHi;
cnabky Ta NoMipHy akTMBHICTb woao E. coli. MNMpenapat PoTtokaH BUABMASB NOMIpPHY Ta
HU3bKY aHTUMIKPOBHY Ait0 Ha i30nATH, B3SITi B €KCMEPUMEHT, | He BNnMBaB Ha E. coli Ta
S. aureus (MRSA). BcTaHOBIMEHi 3aKOHOMIPHOCTI BU3Ha4atTb akTyarbHICTb MPOBEAEH-
HA aHTMbakTepianbHOI Tepanii 3 ypaxyBaHHsIM aHTibIOTMKOYYTNMBOCTI 30yaHMKIB 3a-
nanbHOro npouecy i po3pobkM KOMMMEKCHOro niaxoay A0 KOPEeKLil yMOBHO-NATOreHHo
MiKpOOBIOTM B yMOBax reHeparizoBaHOro napogoHTUTY.

Knrovoei crioga: aHTUBIOTUKOPE3UCTEHTHI i30MS9TK, OMOPTYHICTUYHI Mikpoopra-
Hi3MK, aHTMBaKTepianbHa aKTMBHICTb, MikpobioTa poToBOI Mo-
POXHUHU
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