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This study conducted a microbiological investigation of dysbiotic disorders of the intestinal microbiome in pa-
tients of different ages with diseases of specific biotopes of the digestive system.

As a result of the examination of 145 patients of different age categories, dysbiotic changes in the composition
of the intestinal microbiota were detected in terms of quantitative and qualitative indicators: a decrease in the titres
of symbiotic microbiota — bacteria of the genera Lactobacillus, Bifidobacterium, Enterococcus, typical Escherichia
against the background of an increase in the concentration of representatives of conditionally pathogenic microbi-
ota: lactose-negative and haemolytic atypical strains of E. coli. Enterococcus, typical Escherichia against the back-
ground of an increase in the concentration of representatives of conditionally pathogenic microbiota: lactose-neg-
ative and haemolytic atypical strains of E. coli, Clostridium spp., Staphylococcus spp., Proteus spp. and yeast-like
fungi Candida spp. The most significant deviations in the composition of the intestinal microbiota were recorded in
individuals in the second age group. The highest frequency of dysbiotic disorders was found in patients with various
intestinal pathologies — 47.6% and stomach pathologies — 35.9% of cases. The lowest number of cases of dysbiosis
was recorded in patients with liver diseases — 9.0% and pancreas diseases — 13.1%.

It was shown that all isolated strains were susceptible to most antibiotics. The most active antibiotic against all
studied strains of S. aureus was imipenem, to which all strains were sensitive, as well as gatifloxacin and rifampicin,
which inhibited the growth of 92.1% and 78.9% of Staphylococcus aureus strains, respectively. The isolated E. coli
isolates were characterised by sensitivity to ciprofloxacin, cefuroxime, cefotaxime, cefoperazone, cefepime, polymyx-
in and levofloxacin. Proteus spp. strains showed the highest sensitivity to ciprofloxacin, amikacin, cefotaxime and
cefepime and resistance to doxycycline. The isolated Enterococcus spp. strains were sensitive to linezolid and ampi-
cillin, and resistant to norfloxacin, ciprofloxacin, co-trimoxazole, and aztreonam. All C. difficile strains were sensitive
to metronidazole, vancomycin, and amoxicillin/clavulanate. More than 90% of them were resistant to penicillin, and

58.1% of isolates were resistant to imipenem.

Key words: intestinal dysbiosis, opportunistic microbiota, associative symbiotic microbiota, age categories, an-

tibiotic sensitivity.

Connection of the publication with planned research
works.

This work is part of the SRW: «Antagonistic and syner-
gistic relationships in microbial associations» (state regis-
tration number 0122U001456).

Introduction.

The intestinal microbiota plays a significant role in the
formation and maintenance of macroorganism homeo-
stasis due to the abundance and multifunctionality of mi-
crobial populations inhabiting this biotope.

The intestinal microbiome forms a complex, dynam-
ic ecological system that participates in the production
of vitamins, the degradation of bile acids, the digestion
of nutrients, and the formation of local and systemic
immunity in the body. Together with the intestinal mu-
cosa, it serves as a barrier against pathogens. When the
biological balance between the macroorganism and the
microbiota of the digestive tract is disturbed, dysbacteri-
osis develops, which is defined as a condition of the body
caused by changes in the quantitative and qualitative
composition of the microbiocenosis of the digestive sys-
tem with the subsequent development of metabolic and
immunological disorders [1, 2, 3].

The formation of the intestinal microbiome begins
long before a child’s birth and is influenced by numerous
factors related to the mother’s health, including the state
of her microbiota, the course of childbirth, the conditions
of feeding the child, and the characteristics of the envi-
ronment. During the development and life of a macro-
organism and by changes in its physiological functions,

changes also occur in the state of the intestinal microbio-
ta, caused by objective and subjective factors throughout
all periods of human life, but become most significant in
old age and senility, which is determined by a decrease in
the intensity of biological functions and the level of im-
munological defence reactions [4, 5, 6].

Today, there is an increase in the frequency of pathol-
ogies associated with a disturbance in the biological bal-
ance between microorganisms that are part of the resi-
dent microbiota and the macroorganism [7, 8]. Changes
in the species and quantitative composition of the in-
testinal microbiocenosis can lead to the suppression of
the macroorganism’s immunological resistance and the
development of various diseases [9, 10, 11]. Insufficient
attention to the age-related characteristics of these dis-
eases leads to late diagnosis and possible complications
with prolonged exacerbations. Therefore, a deeper un-
derstanding of these differences is a crucial step that will
ensure an individualised approach to treating a specific
patient.

The interaction between the intestinal microbiota and
antibiotic resistance is a critical aspect of human health
[12]. Antibiotic use can significantly alter the composition
and diversity of the intestinal microbiota, disrupt homeo-
stasis, and create selective pressure that promotes the
spread of antibiotic-resistant bacteria [13]. This impairs
the protective functions of the microbiota and leads to
increased susceptibility to resistant pathogens, reduced
microbial diversity, and changes in the abundance and
metabolic functions of certain bacterial populations [14].
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Antibiotics directly contribute to the emergence and
spread of resistance genes and can significantly affect the
structure and function of the intestinal microbiota. For
example, a study analysing the microbial communities of
the gut in patients undergoing B-lactam therapy found
a significant reduction in microbial diversity and meta-
bolic capabilities, including the metabolism of bile acids,
cholesterol, hormones and vitamins [15]. This change
disrupts the microbial balance, creating niches that pro-
mote the growth of opportunistic microorganisms and
the development of resistant strains.

Additionally, antibiotic-induced dysbiosis disrupts the
metabolic and immune functions of the intestinal micro-
biota, resulting in increased susceptibility to infections
and inflammatory disorders. Case studies have shown
that antibiotic-induced dysbiosis reduces the number
of beneficial bacteria of the Lachnospiraceae, Muribac-
ulaceae and Ruminococcaceae families, while increasing
the number of harmful taxa such as Enterococcaceae
and Clostridiales [16]. This imbalance is associated with
a decrease in short-chain fatty acids and tryptophan, and
an increase in purines, which are linked to food allergies.
Dysbiosis also leads to increased levels of specific IgE and
IgG, increased inflammation and severe allergic symp-
toms, including damage to intestinal villi and decreased
levels of tight junction proteins. Furthermore, distur-
bances in microbial communities also affect nutrient me-
tabolism, immune system development, and neurologi-
cal function [16, 17].

Insufficient research and conflicting data necessitate
further clinical trials to understand this ecosystem better
and clarify the concept of dysbiosis as a causal factor in
various inflammatory digestive system diseases and their
associated glands. This will also enable the identifica-
tion of microorganisms involved in the pathogenesis of
inflammatory bowel diseases. In addition, determining
the characteristics of dysbiotic changes in inflammatory
diseases of the digestive tract in patients of different age
categories will enable the development of both preven-
tive and corrective measures for the intestinal microbio-
cenosis and modulation of the macroorganism’s immune
system.

The aim of the study.

Conducting microbiological research on dysbiotic
changes in the intestinal microbiome and antibiotic sen-
sitivity of isolated strains in patients of different ages
with diseases of specific biotopes of the digestive system.

Object and research methods.

The study examined 145 patients of various ages with
dysbiotic syndrome who were suffering from pathologi-
cal conditions in different sections of the gastrointestinal
tract.

The medical history included an analysis of informa-
tion regarding the disease dynamics, symptoms, and the
presence of inflammatory bowel disease in relatives.
The study was conducted in accordance with the basic
bioethical norms of the World Medical Association’s
Declaration of Helsinki on Ethical Principles for Medical
Research Involving Human Subjects, as amended (2000,
amended in 2008), the Universal Declaration on Bio-
ethics and Human Rights (1997), the Council of Europe
Convention on Human Rights and Biomedicine (1997).
Written informed consent was obtained from each study
participant, and all measures were taken to ensure pa-
tient anonymity.

The study of the composition of the microbiota in
terms of qualitative and quantitative indicators, as well
as the species identification of isolated microorganisms —
representatives of normal, as well as conditionally patho-
genic aerobic and anaerobic microbiota, was carried out
using microbiological analysis methods by the bacterial
identification schemes according to the Bergey’s identi-
fication guide [18] and methodological guidelines in ac-
cordance with the recommendations of the ‘Instructions
for studying the state of the intestinal microflora using
microbiological methods’ dated 02.01.2023 [19]. “Graso
Biotech” chromogenic culture media were used in the
study.

The sensitivity of the isolated bacterial strains to an-
tibacterial drugs was determined by the disc diffusion
method in accordance with CLSI/NCCLS criteria [20,
21]. The spectrum of antibacterial drugs included: azi-
thromycin, amikacin, ampicillin, amoxicillin/clavulanate,
gentamicin, imipenem, co-trimoxazole, levofloxacin, ni-
troxoline, fosfomycin, furagin, cefepime, cefotaxime, cef-
tazidime. The sensitivity of the isolated cultures was as-
sessed using the system [22], according to which the test
object was classified into one of the following categories:
sensitive (S), intermediate resistance (IR), or resistant (R).

Statistical processing of the experimental results was
performed using Statistica 10 software (StatSoft Inc.,
USA). Standard deviation and mean values were calculat-
ed. Differences between group values were determined
using Student’s t-test, where differences were consid-
ered significant at p<0.05.

Research results and their discussion.

During the study of the quantitative and qualitative
composition of the intestinal microbiome in patients at
the Institute of Gastroenterology of the National Acad-
emy of Medical Sciences of Ukraine, dysbiotic disorders
were identified in 145 individuals of various ages with
diverse gastrointestinal diseases. According to the WHO
classification, the examined patients were conditionally
divided into 4 age groups:

Group | up to 18 years old — 8 people (teenagers),
Group Il from 18 to 45 years old — 83 people (young
adults), Group Il from 45 to 59.9 years old — 26 people
(middle-aged), Group IV from 60 to 89.9 years old — 28
people (elderly).

All examined patients with gastrointestinal diseas-
es had dysbiotic disorders in the intestinal microbiota.
When analysing the quantitative indicators of the ratio of
different representatives of the intestinal microbioceno-
sis, significant deviations were found in the titres of cer-
tain associates — representatives of the genera Bifidobac-
terium, Lactobacillus, Enterococcus, Escherichia (fig. 1).
In the microbial landscape of the intestines of all patients
with gastrointestinal tract pathologies, a decrease in the
number of lactobacilli to 10°-10* CFU/ml was observed,
compared to the norm of 107-10% CFU/ml.

The most significant deviations in the composition
of the symbiotic intestinal microbiota were found in pa-
tients in the fourth age group: a decrease in bifidobac-
teria titres to 10°-10* CFU/ml, with a normal range of
10°-10%, in 21.4% of patients, enterococci — to 103-10*
CFU/ml, compared to the normal range of 107-10% — in
46.4% of patients, and typical intestinal bacilli — to 10°-
10°, compared to the normal range of 107-108 — in 25.0%
of patients.
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Figure 1 — Comparative analysis of quantitative indicators of the composition of the associative microbiota of the intestine
in patients of different age groups.

In 25.0% of patients in the first age group, a decrease
in bifidobacteria titres to 10%-10° was noted; in 25.0% of
individuals, a decrease in enterococcus titres to 10?-10*
was noted, and in 37.5% of patients, a decrease in typical
Escherichia coli to 10 CFU/ml was noted.

In 15.7% of patients in the second age group, a de-
crease in bifidobacteria titres to 107-10% was noted; in

18.1% of individuals, a decrease in enterococcus titres to
10%-10° was noted, and in 25.3% of patients, a decrease
in typical Escherichia coli to 10*-10° CFU/ml was noted.
In 15.4% of patients in the third age group, a decrease
in the number of symbiotic microorganisms of bifidobac-
teria to 107-10® was detected; in 19.2% of individuals, a
decrease in enterococcus titres to 103-10° was detected,
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Figure 2 — Comparative analysis of quantitative indicators of the composition of conditionally pathogenic intestinal microbiota
in patients of different age groups.
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Table — Quantitative indicators of the incidence of dysbiosis in
various pathological conditions of the digestive tract

Diseases of various bio-| Number of cases in patients Feanencodet e
topes of the digestive |with dysbiosis in different age q Y
ed cases (%)
system groups (absolute numbers)
I group—6 4,1%
. Il group — 31 21,4%
Stomach diseases Il group — 6 4,1%
IV group—9 6,2%
I group—0 0,0%
e Il group — 10 6,9%
Pancreatic diseases Il group — 1 0,7%
IV group — 8 5,5%
I group—0 0,0%
) ) Il group—6 4,1%
Liver diseases Il group — 4 2,8%
IV group -3 2,1%
| group —2 1,4%
) ) Il group — 39 26,9%
Intestinal diseases Il group — 16 11,0%
IV group — 12 8,3%

CFU/ml, with a normal value of < 10% in 25.0%
of individuals, Clostridium was detected at
107-10° CFU/ml, with a normal value of < 10%
in 25.0% of individuals, Staphylococcus spp. ti-
ters of 10*-10° CFU/ml, with a normal value of
< 10% in 25.0% of patients, Proteus spp. was
detected at a concentration of 107-10% CFU/
ml, with a normal value of < 10% in 25.0% of
individuals, Candida spp. titers increased to
10%-10° CFU/ml, with the norm being < 102

In 15.7% of patients in the second age
group, an increase in lactose-negative E. coli
titres to 10°-107 CFU/ml was observed; in
19.3% of individuals, an increase in haemolyt-
ic E. coli titers to 105-10” CFU/ml and the pres-
ence of Clostridium spp. to 10°-10” CFU/ml; in
25.3% of patients, Proteus spp. was detected
in titers of 10°-10° CFU/ml; in 27.7% of individ-
uals, Staphylococcus spp. at titers of 103-10°
CFU/ml; in 24.1% of individuals, Candida spp.

and in 23.1% of patients, a decrease in typical intestinal
bacilli to 10*-10° CFU/ml.

Analysis of quantitative indicators of conditionally
pathogenic intestinal microbiota in examined patients
revealed significant exceedances of acceptable values
for particular species (fig. 2). Among conditionally patho-
genic microorganisms, atypical strains of E. coli Hly+ (hae-
molytic), E. coli Lac- (lactose-negative) and E. coli with
reduced enzymatic activity, as well as the genera Staph-
ylococcus, Proteus, Clostridium, and fungi of the genus
Candida.

In 12.5% of patients in the first age group, an increase
in lactose-negative E. coli titres to 10°-10® CFU/ml was
observed, with a normal value of < 10% in 25.0% of indi-
viduals, an increase in haemolytic E. coli titers to 105-108

titers increased to 103-10° CFU/ml.

In 15.4% of patients in the third age group,
an increase in lactose-negative E. coli titres to 10°-10’
CFU/ml was observed; in 19.2% of individuals, an in-
crease in haemolytic E. coli titers to 10°-107 CFU/ml, Clos-
tridium spp. bacteria to 105-10” CFU/ml and Proteus spp.
in titers of 10°-10° CFU/ml; in 11.5% of individuals, Staph-
ylococcus spp. titers of 10%-10* CFU/ml were detected in
11.5% of individuals; 26.9% of individuals had increased
Candida spp. titers to 10*-10° CFU/ml.

In 28.6% of patients in the fourth age group, an in-
crease in lactose-negative E. coli titres to 107-10° CFU/
ml was observed; in 25.0% of individuals, an increase in
haemolytic E. coli titers increased to 105-107 CFU/ml; in
28.6% of individuals, Clostridium was detected at 10°-
107 CFU/ml; in 35.7% of individuals, Staphylococcus spp.
titers of 10%-10° CFU/ml were detected in 39.3% of pa-

B Stomach disease ® Pancreatic disease

Liver disease M Intestinal disease

Figure 3 — Comparative analysis of the frequency of dysbiosis detection in examined patients with various digestive system pathologies.
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Figure 4 — Antibiotic sensitivity of Staphylococcus aureus strains.

tients; Proteus spp. titers of 10%-10” CFU/ml were detect-
ed in 42.9% of individuals; Candida spp. titers increased
to 10°-107 CFU/ml in 42.9% of individuals.

Thus, the most significant deviations in the compo-
sition of the symbiotic intestinal microbiota were found
in the first and fourth age groups, namely in adolescents
and elderly patients. Patients in the fourth age group
had the highest titres of opportunistic pathogens: atyp-
ical lactose-negative, haemolytic E. coli, Clostridium spp.,
Staphylococcus spp., Proteus spp. and Candida spp.

The next stage involved a comparative analysis of the
frequency of dysbiosis detection in patients with various
digestive system pathologies examined. One hundred
forty-five people with qualitative and quantitative dysbi-
otic disorders of the microbiome had stomach diseases
(chronic gastroduodenitis, gastritis, gastroesophageal re-
flux disease, functional dyspepsia, peptic ulcer disease)
— 52 people; pancreatic diseases (chronic pancreatitis)
— 19 people; liver diseases (cirrhosis, steatosis, steato-
hepatitis, chronic cholecystitis, postcholecystectomy syn-
drome) — 13 people; intestinal diseases (chronic colitis,
nonspecific ulcerative colitis, Crohn’s disease, irritable
bowel syndrome, diverticular disease, terminal ileitis,
Hirschsprung'’s disease) — 69 people (table, fig. 3).

According to the results of a comparative analysis,
most of the examined patients with dysbiotic disorders
had various pathologies of the intestine (47.6%) and
stomach (35.9%). The lowest incidence of dysbiosis was
recorded in patients with liver diseases — 9.0% and pan-
creas diseases — 13.1% (fig. 3).

Adolescents — patients in age group | had intestinal
diseases in 25.0% of cases and stomach diseases in 75.0%
of cases.

Inage group I, young patients with dysbiotic disorders
had various intestinal pathologies in 47.0% of cases and
stomach disorders in 37.3% of cases. The lowest number
of cases of dysbiosis was recorded in patients with liver
diseases (7.2%) and pancreatic diseases (12.0%).

Middle-aged patients (group Ill) with dysbiosis of
the digestive system most often had intestinal lesions —
61.5% and stomach lesions — 23.1%. The lowest number
of cases of dysbiosis was recorded in patients with liver
diseases — 15.4% and pancreas diseases — 3.8%.

In the fourth group of elderly patients with dysbiosis,
32.1% of cases of stomach disease and 42.9% of cases
of intestinal disease were recorded. The lowest number
of cases of dysbiosis was recorded in patients with liver
disease — 10.7%.

The tendency revealed in this study towards an in-
crease in the quantitative and qualitative indicators of the
content of conditionally pathogenic microbiota against
the background of a decrease in the titres of symbiotic
microorganisms confirms the relationship between the
intestinal microbiota and the development of diseases of
certain parts of the digestive system with varying degrees
of manifestation in patients of specific age categories,
and at the same time confirms that the intestinal micro-
biota can directly or indirectly influence the progression
of these diseases.

All isolated strains of S. aureus, E. coli, Proteus spp.
and Clostridium spp. were tested for antibiotic sensitivity.
The strains were divided into three groups: sensitive (no
growth inhibition zone), moderately sensitive (growth in-
hibition zone up to 20 mm) and resistant (growth inhibi-
tion zone greater than 20 mm).

Most S. aureus strains were sensitive to the antibiot-
ics used (fig. 4).

The most active antibiotics against all studied strains
of S. aureus were imipenem and carbapenem, to which
all 38 (100%) strains were sensitive. Unlike a drug with
a similar effect (amoxicillin), it was significantly more ef-
fective. In particular, 15.8% of strains were sensitive to
amoxicillin. This may be due to the widespread presence
among staphylococci of genes responsible for the syn-
thesis of penicillin-binding proteins or specific enzymes
— B-lactamases, which destroy the antibiotic molecule,
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Figure 5 — Antibiotic sensitivity of E. coli strains.

so without an antibioticogram, the use of penicillins may
have significant limitations [15].

Insufficient activity was observed for cefepime, as
only 14 strains (36.8%) were sensitive, which may be at-
tributed to the ability of the studied strains to produce
enzymes that destroy cephalosporins [23].

The high sensitivity of the isolated S. aureus strains
was determined, with 30 strains (78.9%) being sensitive
to rifampicin.

Antibiotics of the tetracycline and aminoglycoside
groups were characterised by low efficacy against the iso-
lated S. aureus strains. The highest level of bacterial sen-
sitivity was observed for azithromycin, with 27 (71.1%)
cultures, followed by gentamicin and erythromycin,
which had slightly lower rates. Sensitivity to these drugs
was determined in 17 (44.7%) and 15 (39.5%) strains of
Staphylococcus aureus, respectively.

Among the fluoroquinolone drugs, staphylococcal
isolates with low levels of resistance were identified.
Thirty-five (92.1%) of the 38 S. aureus strains studied
were sensitive to gatifloxacin.

All Escherichia coli strains were sensitive to almost
all antibiotics, and some strains were susceptible to ci-
profloxacin, cefuroxime, cefotaxime, cefoperazone,
cefepime, polymyxin and levofloxacin (fig. 5).

However, the strains were characterised by varying
levels of resistance to the antibiotics used. Thus, 28.6%
of atypical Escherichia coli strains were resistant to am-
picillin. Strains resistant to third- and fourth-generation
cephalosporins and ampicillin, i.e. to B-lactams, were
found in 3.6% of cases.

The isolated strains of Proteus spp. showed the high-
est sensitivity to ciprofloxacin, amikacin, cefotaxime and
cefepime, and resistance to doxycycline. Some strains
also showed resistance to other antibiotics — tobramycin,
aztreonam, piperacillin, and levofloxacin (fig. 6).

The prevalence of P. mirabilis strains with multiple
drug resistance may be relatively high in some settings
due to the production of extended-spectrum beta-lact-

amases (ESBL), ampC-type cephalosporinases, and car-
bapenemases.

Compared to streptococci, enterococci have intrinsic
resistance to many antimicrobial agents commonly used
in clinical practice. All enterococci show reduced sensitiv-
ity to penicillin and ampicillin, as well as high resistance to
most cephalosporins and all semi-synthetic penicillins as
a result of the expression of low-affinity penicillin-bind-
ing proteins. For many strains, their level of resistance to
ampicillin does not preclude the clinical use of this drug.
In fact, ampicillin remains the treatment of choice for en-
terococcal infections that do not have other mechanisms
for high resistance [24].

The isolated Enterococcus spp. strains were charac-
terised by sensitivity to linezolid and ampicillin, and re-
sistance to norfloxacin, ciprofloxacin, co-trimoxazole and
aztreonam (75-98% of strains) (fig. 7).

Enterococci are usually tolerant to the bactericidal
activity of active cell wall agents such as B-lactam antibi-
otics and vancomycin. Tolerance implies that bacteria can
be inhibited by clinically relevant concentrations of the
antibiotic, but will only be killed by concentrations that
far exceed the inhibitory concentration. The tolerance of
enterococci can be overcome by combining cell wall ac-
tive agents with an aminoglycoside. The mechanism by
which combinations of B-lactam and aminoglycoside pro-
duce synergistic bactericidal activity remains a mystery,
but in vitro data indicate that higher concentrations of
aminoglycoside penetrate cells that are also treated with
agents that inhibit cell wall synthesis [25].

In addition to intrinsic resistance and tolerance, en-
terococci have been extremely successful in rapidly ac-
quiring resistance to virtually any antimicrobial agent
introduced into clinical practice. The introduction of
chloramphenicol, erythromycin, and tetracyclines was
quickly followed by the emergence of resistance, which
in some cases reached a prevalence that rendered their
empirical use ineffective. Although the emergence of
resistance to ampicillin in E. faecalis is quite rare, high
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Figure 6 — Antibiotic sensitivity of Proteus spp. strains.

resistance to ampicillin is now widespread among clinical
isolates of E. faecium.

A crucial stage of the study was determining the anti-
biotic resistance of the isolated Clostridium spp. strains.
In general, sensitivity to antimicrobial drugs varies de-
pending on the species of clostridia. Most clostridia are
sensitive to B-lactam antibiotics, so penicillin is tradition-
ally the drug of choice for the treatment of clostridial
infections, except for C. difficile-associated diarrhoea. It
was found that all Clostridium spp. strains are sensitive to
metronidazole, vancomycin, and amoxicillin/clavulanate.

More than 90% of strains are resistant to penicillin, and
54% of strains are resistant to imipenem (fig. 8).

The main cause of C. difficile-associated diarrhoea
is the use of antibiotics, especially cephalosporins, pen-
icillins, clindamycin, and less commonly macrolides,
aminoglycosides, fluoroquinolones, chloramphenicol,
tetracyclines and, according to some data, piperacillin/
tazobactam and meropenem [26, 27].

Virtually any antibacterial drug can lead to the de-
velopment of C. difficile-associated infection, which is
attributed to the high degree of acquired resistance in
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Figure 7 — Antibiotic sensitivity of Enterococcus spp. strains.
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Figure 8 — Antibiotic susceptibility of Clostridium spp. strains.

this pathogen [18]. The drugs of choice for treating C.
difficile-associated infections are vancomycin and metro-
nidazole.

Conclusions.

As a result of the examination of 145 patients of dif-
ferent ages at the Institute of Gastroenterology of the
National Academy of Medical Sciences, dysbiotic dis-
orders of the composition of the intestinal microbiome
were detected, caused by an increase in the concentra-
tion of opportunistic species of microorganisms against
the background of a significant decrease in the titers of
the commensal microbiota of the genera Bifidobacteri-
um, Lactobacillus, typical Escherichia coli, Enterococcus.
Colonisation of the large intestine with atypical forms of
Escherichia, coagulase-positive staphylococci, Clostridia,
Proteus, Candida, and other microorganisms with pro-
nounced pathogenic potential leads to a weakening of
the protective capabilities of the indigenous anaerobic
microbiota and contributes to the development of in-
flammatory processes in the digestive system. The pre-
sented data demonstrate the importance of diagnostic
measures in establishing the causes and consequences
of pathologies affecting various organ systems within the
macroorganism. The most significant deviations in the
composition of the intestinal microbiota were registered
in the elderly and adolescents.

The highest frequency of dysbiotic disorders was de-
termined in patients with various intestinal pathologies
- 47.6% and stomach - 35.9% of cases. The smallest num-
ber of cases of dysbiosis was registered in patients with
liver diseases - 9.0% and pancreas - 13.1%. According to
the results of the comparative analysis, among all exam-
ined patients with various lesions of the gastrointestinal
tract, dysbiotic conditions were most frequently detect-
ed in the second age group - 57.2%.

All strains of opportunistic bacteria isolated from pa-
tients with gastrointestinal disorders were characterized
by high sensitivity to most antibiotics. The most active
antibiotic against all studied strains of S. aureus was imi-
penem, to which 100% of the isolated isolates showed
sensitivity. Staphylococci exhibited a high level of sensi-
tivity to both gatifloxacin and rifampicin, with 92.1% and
79.9% of the strains being sensitive to these antibiotics,
respectively. 70-98% of E. coli strains were sensitive to
ciprofloxacin, cefuroxime, cefotaxime, cefoperazone,
cefepime, polymyxin, and levofloxacin. Proteus spp.

strains showed the highest sensitivity to ciprofloxacin,
amikacin, cefotaxime, and cefepime, and resistance to
doxycycline (89.7% of strains). The isolated Enterococcus
spp. strains. were sensitive to linezolid and ampicillin,
and 75-98% of the strains were resistant to norfloxacin,
ciprofloxacin, co-trimoxazole and aztreonam. All strains
of Clostridium spp. were characterized by a high level of
sensitivity to metronidazole, vancomycin, amoxicillin/
clavulanate. More than 90% of the strains were resistant
to penicillin, 58.1% of the cultures were resistant to imi-
penem.

The results obtained indicate the need for continuous
monitoring and a more detailed study of the causes of
intestinal microbiome imbalances, as well as their role in
the development of diseases in various biotopes of the
digestive tract.

Prospects for further research.

The study’s results can be applied in clinical practice
to enhance the effectiveness of diagnosing and treating
intestinal dysbiosis in patients across various age groups.
The presented data can serve as a basis for the devel-
opment of individualised therapeutic programs aimed at
restoring the normal composition of the microbiome and
improving the overall health of patients. The obtained re-
sults of the study indicate the importance of taking into
account age-related characteristics in the analysis and
treatment of dysbiotic intestinal disorders, as well as the
identification of potential strains of microorganisms that
are involved in the pathogenesis of inflammatory bowel
diseases, which may contribute to improving the results
of therapy in patients with these diseases.

Understanding how resistance mechanisms affect
beneficial microbes is crucial for developing treatments
that minimise disruption to the intestinal microbiome.
Public health initiatives that emphasize the prudent use
of antibiotics and the creation of surveillance systems
to monitor resistance patterns in the population are im-
portant to combat the antibiotic resistance crisis. Longi-
tudinal studies are necessary to evaluate the long-term
effects of antibiotic use on the dynamics and persistence
of the gut microbiota, as well as to develop a regulato-
ry framework that ensures the safe use of antibiotics in
both clinical and agricultural settings.
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DOCNIAXEHHA CKNAALY MIKPOBIOMY KULUEYHUKA MNMPU AUCBIOTUYHUX
NOPYLWEHHAX Y NALUIEHTIB PISHUX BIKOBUX TPYI

[HinpoBCcbKMii HauioHanbHUM yHiBepcuTeT im. Oneca loH4Yapa
(m. QHinpo, YKkpaiHa)
microviro@ukr.net

Y daHili pobomi nposedeHo MikpobionoziuHe 0ocnidnceHHA OucbiomudHuX nopyweHs MiKpobiomy KUWEYHUKA y
nayieHmie pi3aHo20 8iKy i3 3aX80pOBAHHAMU resHuUx biomornie mpasHoi cucmemu.

Y pesynemami obcmexceHHA y 145 nayieHmie piaHux gikosux Kamezopili 8usgaeHo Oucbiomu4Hi 3MiHU CKAady
MiKpobiomu KUWEYHUKA 30 8U3HAYEHHA Ki/flbKiCHUX Ma AKICHUX MOKO3HUKI8: 3HUXEeHHA mumpie cumbiomuyHoi
Mmikpobiomu — 6akmepili p. Lactobacillus, p. Bifidobacterium, p. Enterococcus, munosux p. Escherichia Ha ¢oHi
36inbWeHHA KOHUeHmpauii mpedcmasHUKi8 YMOBHO-MAMOo2eHHOI MiKpobiomu: /aKmMo3oHe2amusHuUX ma
eemonimu4Hux amunosux wmamis E. coli, Clostridium spp., Staphylococcus spp., Proteus spp. ma 0pix0xenodibHux
epubis Candida spp. HalisHauyHiwi 8i0xuneHHA y cknadi mikpobiomu Kuwe4yHUKa 3apeecmposaHo 8 ocib Opyaoi
8iKo80I 2pynu. BusHayeHo Halsuwuli cmyrniHb Yacmomu eusAsneHHA Oucbiomu4Hux ropyweHs y nayieHmie
3 pi3HUMU namosnoz2iamu KuweyHuka — 47,6% ma wayHka — 35,9% eunadkie. HalimeHwy KinbKicmb eunadkis
po3sumky 0ucbio3y 3apeecmposaHo y NayieHmig i3 3ax80p08AHHAMU redviHKu — 9,0% ma nidwnyHKo8oi 3a103u —
13,1%.

lMoKazaHo, wo yci sudineHi Wwmamu xapakmepu3ysasnucs 8UCOKO Yymaugicmio 00 binbwocmi aHmubiomukis.
Halibinbw akmusHUM aHmubiomukKom npomu 8cix 00Cni0Hy8aHux wmamie S. aureus esuasusca imineHem, 00
AKO20 Yymausumu 6yau eci wmamu ma 2amighnoKcayuH i pugpamniyuH, AKi npuzHivysanu picm 8ionosioHo 92,1
ma 78,9% wmamis 301o0mucmoz20 cmaginoKoky. BudineHi i3onamu E. coli xapakmepu3ysanuca yymaugicmio 00
uunpognoKcayuHy, yedypoxkcumy, ueghomakcumy, uegonepasoHy, uegenimy, noaimikcuHy ma nesogpoKcayuHy.
LLimamu Proteus spp. Halibinbwy yymaugicmes nposasuau 00 Yunpo@aoKcayuHy, amikayuHy, yegpomakcumy ma
yegpenimy, a cmilikicme — 0o OOKCiYuKniHy. BudineHi wmamu Enterococcus spp. 6yau yymausumu 00 niHe307i0y
ma amniyuniny, ma cmilkumu — 00 HOPPAOKCAUUHY, UUuMpogpOKCayUHY, KO-mPUMAKCO30/ay ma a3mpeoHamy.
Yei wmamu C. difficile xapakmepusysanuca dyymasaugicmio 00 MempoHioa3ony, 8AHKOMIUUHY, AMOKCUUUIHY/
KnasynaHamy. binswe 90% ix manau cmilikicme 0o neHiyuniny, 58,1% izonamis — 0o imineHemy.

Knwouoei cnoea: O0ucbio3 Kuwe4HUKA, YMOBHO-MamMo2eHHa Mikpobioma, acoyiamusHa cumbiomu4Ha
MiKpobioma, 8ikogi Kamezaopii, aHmuiomuxkoyymasauegicme.

3B’A30K nyb6ikauii 3 nnaHOBMMM HayKOBO-AOCAIL-
HUMM poboTamu.
[aHa poboTta € pparmeHTom HAP: «AHTArOHICTUYHI

Ta CUHEpPreTUYHi B33AEMOBILHOCUHM B  MIKPOOHMX
acoujiauiax» (Homep LepKaBHOI peecTpauii
0122U001456).

Bcryn.

Ocobnuse 3HAYEHHS y dopmyBaHHi Ta
nigTPMMaHHI  TOMeOoCTa3dy MaKpOOpraHiamy Bigirpae

MiKpobioTa  KMLWEYHMKA 4Yepes  YMCesbHiCTb  Ta
6araTodyHKLUiOHaNAbHICTb  MIKPOOHUX nonynaaAuin, Aki
HacenAwTb uen bioton.

MiKkpobiom KuLIEeYHNKA YTBOPHOE CKAAAHY AMHAMIY-
HY eKO/IOFiYHY cucTemy, Wo Hepe yyacTb y BUPOOHULTBI
BiTaMiHiB, AerpazaLii *KOBYHUX KNCNOT, NepeTpaBaeHHi
MOXMBHUX peyvyoBuH, GOpMyBaHHI MicueBoro Ta
3ara/ibHOro0 IMYHITETY OpraHiaMy, a TaKOX pasom i3
CN30BOK0 OOONIOHKOK KMULIEYHUKA cayrye bHap’epom
npot 36yAHMKIB 3axBOpOBaHb. [lpn  MOpyLUEHHAX
b6ionoriyHOiT  piBHOBAarM  Mi}K  MaKpoOOpraHiamom
i MiKpobioTOlO TpPaBHOrO TPAKTy pPO3BUBAETbCA
AncbakTepios, WO BM3HAYAETHCA, AK CTaH OpraHismy,
0b6yMOBNIEHUI 3MiHAMM KifIbKICHOTO Ta AKiCHOro cKnaay
MiKpobioLleHO3y TpaBHOI cucTeMM 3 MOAANbLIUM
PO3BUTKOM MeTaboniYHMX Ta iIMYHONOTIYHMX MOPYLUEHb
(1,2, 3].

dopmyBaHHA MIKpOBIOMY KMLIEYHWKA MOYMHAETb-
CA 33[0Br0 [0 HAPOAMKEHHA AWTUHM, LLO BM3HAYalOTb
YUC/IeHHI mexaHi3aMu, NoB’A3aHi 3i 340poB’AM MmaTepi:

CTaHoOM i mikpobioTn, nepebirom nosoris, ymoBamu
BMUrOAOBYBAaHHA AUTUHM, @ TaKOX XapaKTepUCTUKaMM
06’€eKTiB AOBKINAA. Y NpoLeci pO3BUTKY Ta }KUTTA MaKpo-
opraHismy iy BignoBigHOCTI 40 3MiH 11oro ¢isionoriyHnx
dYHKUiM BiAbyBatoTbCA 3MiHM 11 y CTaHi MiKpob6ioTK Ku-
LWeYHMKa, 06ymoBaeHi 06'€KTUBHUMM Ta cy6’EKTUBHUMM
YUNHHMKaMW B YCi Nepiogun XKUTTA NOAWHN, ane CTaloTb
HaM3HAYHILMMM B MOXMIOMY i CTapevyomy Bil,i, WO BU-
3HAYAETbCA 3HMMKEHHAM IHTEHCMBHOCTI NpoAasy bionoriy-
HUX QYHKLIN i piBHEM NPOABY iIMYHONOTYHUX 3aXUCHUX
peakuil [4, 5, 6].

Ha cborogHiwHii geHb BigmiyaeTbca 36iiblUeHHA
4acToTW NATONOriN, NOB’A3aHUX 3 NOPYLIEHHAM Bionoriy-
HOI pPiBHOBArM Mix MiKpoOOpraHiamamu, WO BXO4ATb A0
CKNaAy pesnaeHTHOT MiKpobioTH, Ta MaKpOoOpraHi3mom
[7, 8]. 3miHKW y BUAOBOMY Ta Ki/IbKiCHOMY CKNnagi mikpo-
6ioLLeHO3Y KMLWEeYHMKa MOXKYTb CTaTU NPUYNHOO NPUTHI-
YEHHA iIMYHO/IOTYHOI PE3UCTEHTHOCTI MaKpPOOpPraHisamy
Ta PO3BUTKY Pi3HOMAHITHMX 3axBoptoBaHb [9, 10, 11].
HepocTtaTHA yBara o BikoBux ocobnusocTteit nepebiry
LMX 3aXBOPIOBaHb NPU3BOAATb A0 Mi3HbOI AiarHOCTUKM
Ta MOMIMUBUX YCKNAAHEHb i3 TPUBANUMMK 3aroCTPEHHA-
Mu. Tomy BinbLu rnboKe po3yMiHHA LUX BigMIHHOCTEN €
BaXK/IMBMM KPOKOM, AKUI 3a6e3neunTb iHAMBIAYaNbHUA
nigxiz A0 NiKyBaHHA KOHKPETHOTO MaLLiEHTY.

B3aemogia MixK MiKpobiOTOH KMWEYHUKA Ta CTiMKi-
CTHO 0 aHTUBIOTMKIB € KPUTUUHUM acMeKToM 340pPOB’A
noanHn [12]. 3actocyBaHHA aHTUBIOTMKIB MOKe CYyTTEBO
3MIHWUTK CKNaA, Ta Pi3HOMAHITHICTb MiKpoBioTH Kuliey-
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HWKa, NOPYLWWTN FTOMEOCTas Ta CTBOPUTU CENEKTUBHUM
TUCK, WO CNpUSE MOWMPEHHIO BaKTepii, CTIMKUX A0
aHTMbioTuKiB [13]. Lle noriplye 3axucHi GpyHKLiT MiKpo-
6ioTn Ta NpPMU3BOAMTL A0 MiABULLEHOT CPUAHATAMUBOCTI
[0 PE3UCTEHTHUX MaTOreHiB, 3HUXKEHHA MIKPOBHOI pi3-
HOMAHITHOCTI Ta 3MiH Yy YMCeNbHOCTI Ta MeTaboniuyHuX
bYHKUiAX neBHUX nonyasauin baktepin [14].

AHTMGiIOTUKM Be3nocepenHbO CAPUAOTb BUHUKHEH-
HIO 11 NOLUMPEHHIO TeHiB Pe3UCTEHTHOCTI i MOXYTb CyT-
TEBO BMAMBATM Ha CTPYKTYpPY Ta OYHKUiO MiKpobioTu
KMLLIEYHUKa. Hanpuknag, LOCNiAKEeHHA, B AKOMY aHa-
Ni3yBannCcA MIiKPOOHi LeHO3M KULLIEeYHMKA Yy MNaLiEHTIB,
KOTPi NpoxogATb Tepanito B-nakTamamu, BUABUIO 3Ha-
YHEe 3HUMKEeHHSA MIKpOBHOT pisHOMaHITHOCTI Ta meTabo-
NYHMX MOM/IMBOCTEN, BK/tOYAOUM MeTabonism »KoBY-
HUX KUC/IOT, XONecTepuHy, FOpMOHiB Ta BiTamiHis [15].
La 3miHa nopywye MiKpobHWIM GanaHc, CTBOpHOHOYM
HilWi, WO CnpuATb PO3BUTKY YMOBHO-NMATOrEHHUX Mi-
KPOOPraHi3amiB Ta pe3UCTEHTHUX LUTaMiB.

Kpim Toro, ancbaktepios, BUKNMKAHUI aHTUGIOTUKA-
MW, NOPYLIYE MeTaboniyHi Ta iIMyHHI GYHKLIT MiKpobioTu
KMLUEYHMKA, Lo NPU3BOAUTL A0 MNiABULLEHOT CIPUIAHAT-
NMBOCTI A0 iHOeKUi Ta 3amanbHMX posnagis. Oochi-
OsKEeHHA BUMAAKIB NMOKasanu, Wo AmcbaKkTepios, BUKAU-
KaHUI aHTMBIOTMKAMM, 3HUMKYE YNCENbHICTb KOPUCHUX
bakTepin poguH Lachnospiraceae, Muribaculaceae Ta
Ruminococcaceae, npu upomy 36inblIyOYM YMCENb-
HIiCTb LWIKIAAMBUX TAKCOHIB, Takux sK Enterococcaceae
Ta Clostridiales [16]. Uen ancbanaHc nos’a3aHuUi 3i 3HK-
YKEHHAM PiBHA KOPOTKONAHLIOFOBUX XMPHUX KUCIOT i
TpunTodaHy Ta NiABULLEHHAM PiBHA NYPUHIB, AKi NOB’A-
3aHi 3 xapyoBoto aneprieto. AucbakTepios TakoXK npu-
3BOAMUTb A0 NiABULLEHHA PiBHA cneundivHmx IgE Ta IgG,
NMOCUNEHHA 3aMasieHHs Ta TAMKUX anepriyHux CMMATo-
MiB, BK/IlOYAIOUM MOLIKOAMKEHHA KMLLIKOBUX BOPCUHOK i
3HUKEHHS PiBHA BiNKIB LWiNbHMX KOHTAKTIB. Bisiblue Toro,
NMOPYLUEHHA Y MIKPOOHUX CRiNIbHOTaX TaKOX BN/MBAOTH
Ha MeTabo/i3M MOXKMBHUX PEYOBWMH, PO3BUTOK iMYHHOT
CMCTeMM Ta HeBpoJIorivyHy dyHKujo [16, 17].

HepocTaTHin obcar gocnigkeHb i cynepeynmsi gaHi
BMMaratoTb MNpPoBeAeHHA B6iNblIOoi KifIbKOCTI KAIHIYHMX
BMNpobyBaHb, W06 Kpalle 3p03yMiTH L0 EKOCUCTEMY i
NMPOACHUTW KOHUenUito AncbakTepiosy npu 3ananbHUX
3aXBOPHOBAHHAX Pi3HMX 6ioToniB TpaBHOI cucTeEMM I
TPaBHMX 32103 K NPUUYNHHOTO GAKTOPY, a TAKOXK BUABK-
TM MIKPOOPraHi3mu, fIKi 3anyyeHi B maToreHe3 3ana/ib-
HWX 3aXBOPIOBaHb KMLLIEYHWKA. Kpim TOro, BU3HAUYEHHA
0cob6mMBOCTEN PO3BUTKY AUCOIOTUYHUX 3MiH Npu 3a-
nasibHUX 3aXBOPIOBAHHAX TPABHOTO TPAKTY Y MaLiEHTIB
Pi3HMX BiKOBMX KaTeropil 4acTb MOXAUBICTb PO3p0OUTH
AK NpodiNaKkTMYHI, TaK i 3ac0bUn KopeKL,ii MiKkpobioueHo-
3y KMLLIEYHMKA Ta MOoAyAALii iMyHHOI CMCTEMM MAKpPOOop-
raHiamy.

Merta gocnigeHHs.

MpoBeaeHHs MiKpobiosoriYyHOro AOCAIAXKEHHA AM-
COIOTMYHMX 3MiH MiKpoBioMy KMLWIEYHMKA Ta aHTMbio-
TUKOYYTAMBOCTI BUAINEHUX LITAMIB Yy NaLLiEHTIB pisHOro
BiKY i3 3aXBOpIOBaHHAMM NeBHMX HioTONiB TPaBHOI cuC-
TEMMU.

O6’eKT i meTOAMU AOCNIAXKEHHA.

Y poboTi obcTexkeHo 145 naui€eHTiB pPi3HOro BiKy 3
AMCOIOTUYHMM CUHAPOMOM, KOTPi CTPaXKAatoTb Ha na-
TONOTIYHI CTAHW Pi3HMX BiAAINIB LWNYHKOBO-KULIKOBOIO
TPaKTy.

36ip aHamHe3sy BK/tOYaB aHani3 iHpopmauii npo
OMHAMIKy 3axBOPHOBAHHA, CMMNTOMM Ta HaABHICTb
Y POAMYiB 3ana/sibHUX 3axBOPIOBAHb  KULUIEYHMKA.
Jocnig)keHHA npoBeAeHe BiANOBIAHO A0 OCHOBHUX
bioeTuyHMx Hopm lenbciHCbKOT Aeknapauii BcecBiTHbOI
MeAMYHOI acouiaLii Npo eTUYHI NPUHLMNKM NPOBeAEHHA
HaYKOBO-MeAMYHUX AocaigxeHb i3 nonpaskamu (2000,
3 nonpaBkamu 2008), YHiBepcasibHOi Aeknapauii 3
6ioeTMkn Ta npas noguHu (1997), KouBeHuji Pagu
€sponu 3 npaB NwAUHM Ta biomeaunumHu (1997).
MucbmoBa iHopmoBaHa 3roga 6Oyna oTpumaHa vy
KOXXHOTO YY4aCHUKA OOCNIAXKEHHA | BXUTI BCi 3axoaun ana
3abe3neyeHHA aHOHIMHOCTI NaLieHTIB.

BuBYEHHA CKNaZy MiKpobioTK 3@ AKICHUMM Ta Kifb-
KiCHUMM NOKa3HMKaMM, a TaKOXK BMAOBY iAeHTUdIKaLO
BUAINEHUX MIKPOOPraHi3amiB — NpeACTaBHUKIB HOPMab-
HOI, @ TAKOXX YMOBHO-NATOreHHOi aepobHOi Ta aHaepob-
HOI MiKpobioTK nNpoBoAMAM MeTogaMu Mikpobionoriy-
HOro aHanidy 3rigHO cxem iAeHTUdIKaLil bakTepil 3a
BM3HAYHMKOM bepaxu [18] Ta meTogMuHWUX BKa3iBOK
y BignosigHOCTI A0 pekomeHAZauil «IHCTpyKLUiA gocni-
OKEHHA CTaHy MIKpodaopK KULLIEYHUKA 33 AOMNOMOro
MikpobionoriuHux metoais» Big 02.01.2023p. [19]. V¥
npoueci AOCNiAKEHHA BWKOPWUCTOBYBA/IM XPOMOFEHHI
NoXKMBHI cepeposuLia “Graso Biotech”.

Ons BuAineHux wramis 6akTepin BU3IHaYaAn YyTau-
BicTb A0 aHTMbaKTepiaNbHMX Npenapatis AUcK-aAndy-
3iMHMM meTogom BianosigHo Ao Kputepiis CLSI/NCCLS
[20, 21]. CnekTp aHTMbOaKTepiaibHUX NpenapaTiB BKtO-
YaB: a3UTPOMILMH, aMiKaLWH, aMMiLUUIiH, aMOKCULUAIH/
K/NlaByNaHAT, FreHTAMIUMH, iMineHem, KO-TPMMOKCO301,
NeBoGNOKCAUMH, HITPOKCONiIH, dochomiumH, dypariH,
uedenim, uedotakcum, uedtasmaim. CTyniHb YyTAUBOCTI
BUAINIEHUX KY/IbTYP OLiHIOBaNW 3a cuctemoto [22], 3riag-
HO SIKOi TecT-06’€eKT BiAHOCMBCA A0 OAHIEl 3 KaTeropiun:
yyTaMBMA (S — uyTamBuMiA), cepeaHbocTiiknin (IR) abo
CTiiknit (R — cTinkunin).

CTaTMCTMYHY 0BPObKY pe3ynbTaTiB eKcnepumeHTy
NPOBOAM/M i3 BUKOPUCTAHHAM NpOrpamHoro 3abesne-
YyeHHs Statistica 10 (StatSoft Inc., CLLIA). Po3paxoByBanu
CTaHOAPTHE BiAXWNEHHA Ta CepefHi 3HauyeHHA. BiamiH-
HOCTi MiXK 3HAYEeHHAMM Fpyn BM3HAYaAM 33 AOMNOMOrOH0
t-KpuTtepia CTblogeHTa, Ae BiAMIHHOCTI BBaXKanu [0CTO-
BipHMMK npwm p<0,05.

Pe3ynbTati focniaKeHHA Ta ix 06roBopeHHs.

Y npoueci AocnigrKeHHA KiNbKiCHOro Ta AKICHOro
CKlaZy MiKpobiomy KMLWEeYHMKa NaLieHTiB IHCTUTYTY ra-
ctpoeHTeponorii HAMH YKpaiHu BUABNEHO AUCOIOTUYHI
nopyweHHa y 145 ocib pi3Horo BiKy i3 pi3HMMK 3axBO-
PHOBaHHAMM LUJYHKOBO-KULLKOBOIO TPakKTy. 3a Knacuoi-
Kauieto BOO3 obcTekyBaHMX MaLLEHTIB YMOBHO pPO3no-
Ainvnuv Ha 4 BiKoBI rpynu:

I rpyna oo 18 p. — 8 oci6 (nignitku), Il rpyna Big 18 ao
45 pokis — 83 ocobu (monogoro Biky), lll rpyna Big 45 go
59,9 pokiB — 26 ocib (cepeaHboro Biky), IV rpyna Big 60
00 89,9 pokiB — 28 oci6 (noxmnoro BiKky).

Y Bcix 06CTeXeHUX NaLiEHTIB i3 3aXBOPIOBAHHAMM
LUZIYHKOBO-KMLUKOBOrO TPAKTy BUABNEHO AUCHIOTMYHI
NOPYLIEHHS Yy CKAaAi KULWKoBOI MikpobioTn. Mpu aHa-
Ni3i  KiNIbKICHUX MOKa3HWKIB CMiBBIAHOLWEHHA Pi3HMX
NpeACcTaBHMKIB MiKPOBIOLEHO3Y KMLWEeYHWKa BCTAHOB-
JIEHO 3HaYHi BiAXW/IEHHA B TUTPaxX NEBHMX ACOLLaHTIB
— npeacTaBHUKIB poais Bifidobacterium, Lactobacillus,
Enterococcus, Escherichia (puc. 1). Y mikpobHomy neii-
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PUCYHOK 2 — MNOpiBHANBHUI aHANI3 KiNbKICHMX NOKA3HUKIB CKNaAy YMOBHO-NATOreHHO! MiKpo6ioTU KULLeYHMKa
Y NaUi€eHTIB Pi3HUX BIKOBUX rpyn.
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Tabauusa — KinbKicHi noKasHUKM 3ycTpivyanbHocTi aucbiosis npu

pi3HMX NaToNoriYHMX CTaHax TPABHOrO TPAKTY

0Cib 3HMKEHHA TUTPIB eHTepoKoKiB Ao 102-10*iy 37,5%
XBOPUX — TUMOBUX KULIKOBUX Nannyok Ao 10° KYO/mn.

Y 15,7% nauieHTiB Apyroi BikOBOI rpynu BiA3HaYeHO
3HUKEHHSA TUTpiB bidigobakTepili go 107 -108; y 18,1%
0Cib 3HWMKEHHA TUTPIB eHTepoKoKiB Ao 10*-10°iy 25,3%
XBOPUX — TUMOBUX KULWIKOBMX Mannyok ao 10%-10° KYO/
M.

Y 15,4% naujieHTiB 3 TPETbOI BIKOBOI rpynu BuaAB/e-
HO 3HUMKEHHA Ki/IbKOCTi CUMBIOTUUYHNX MiIKpOOpraHiamiB
6idigobakTepiit o 107-108% y 19,2% 0cCi6 3HUKEHHA TK-
TpiB eHTepoKoKiB f0 103-10° iy 23,1% XBOPWX — TUMOBUX
KMLLKOBMX Mannyok ao 10%-10° KYO/mn.

AHani3 KiNbKiCHMX MOKA3HWUKIB NpeACTaBHUKIB YMOB-
HO-NaTOreHHOT MIKPOBIOTM KULIEYHUKA ObBCTeReHnX
NaLi€eHTIB JO3BONNB BUABUTU 3HAYHI NEPEeBULLEHHA [0-

NycTUMMKX 3HAYeHb NO OKpemux Bugax (puc.
2). Cepeli YyMOBHO-NATOreHHUX MiKpoopra-

i KinbKicTb BUNagKis Hi3MiB HalyacTiwe BUAINAAN BaKTepil aTuno-
33’22?::::1":;::’;"" 3axBOpIoBaHb y naujienTis | Yacrora usenenux| BUX WTamis E. coli Hly+ (remonitnuni), E. coli
cu“ez" i3 Anc6iosamu pisHUX BiKOBUX|  BUNAAKIB (%) Lac- (nakTo30HeraTuBHi) i E. coli 3i 3HWXKeHO0
rpyn (a6e. u.) bepmeHTaTMBHOI aKTUBHICTIO, @ TAKOXK POAiB
I rpyna—6 4,1% Staphylococcus, Proteus, Clostridium, rpnéu
3axBOPIOBaHHSA WAYHKA I|I||rfg;r?a_—3el 241’$Z’ pony Cancoﬁda- o o )
IV rpyna—9 6:2% ' ¥ 12,5% I'IaITI,IEHTIB 3 nepuwoi B.IKOBOI rpynu
Bif3HAUeHO MNiABULLEHHA TUTPIB NAKTO30-
I rpyna—0 0,0% HeraTmeHux E. coli po 10°-10% KYO/mn npwm
_ 33XBOPIOBAHHA Il rpyna - 10 6,9% Hopmi < 10% y 25,0% ocib nigBuLLEHHSA TUTPIB
nigWwNyHKOBOI 331031 Illrpyna—1 0,7% . .
IV rpyna—8 5,5% remonitTuuHux E. coli go 10°-10% KYO/mn npwm
Hopmi < 10% y 25,0% oci6 BussneHo Clostri-
I'lrrr’;\\’/';z:% 22://2 dium po 107-10° KYO/mn npu Hopmi < 10%
3axBOPIOBaHHs NeYiHKM Il rpyna — 4 2:8% y 25,0% ocib BussneHo Staphylococcus spp.
IV rpyna -3 2.1% y TuTpax 10%*10° KYO/mn npu Hopmi < 10%
y 25,0% nauieHTiB BUABNEeHO Proteus spp. B
I rpyna—2 1,4% 7 1n8 .
3axBOPIOBAHHA KMLW- Il rpyna -39 26,9% KOHLEHTPaLYI Z!.O __10 KYO/mn nplf‘ HOpM! <
KiBHMKA Il rpyna— 16 11,0% 10% y 25,0% oci6 niasuiieHHs TuTpis Candida
IV rpyna— 12 8,3% spp. Ao 10%-10° KYO/mn npu Hopmi < 102

Staphylococcus spp. y Tutpax 10%-10* KYO/mn; 26,9%

Y 15,7% nauieHTiB Apyroi BiKOBOI rpynu
CnocTepiranoch NigBULLEHHSA TUTPIB TAKTO30HEraTUBHUX
E. coli po 10°-107 KYO/mn; y 19,3% oci6 — niasueHHn
TMTpiB remonitnuHux E. coli po 10°-107 KYO/mn i Buss-
neHo HassHictb Clostridium spp. go 10°-107 KYO/mn; y
25,3% navieHTiB BUABNAEHO Proteus spp. B TuTpax 10°-
10° KYO/mn; y 27,7% oci6 — Staphylococcus spp. y T!-
Tpax 103-10° KYO/mn; y 24,1% ocib — nigBuLLeHHA TUTPIB
Candida spp. ao 103-10° KYO/mn.

Y 15,4% nauieHTiB TPeTbOi BIKOBOI rpynun cnocTepi-
ranv NigBULLEHHA TUTPIB NIaKTO30HeraTuBHUX E. coli no
10°-107 KYO/mn; y 19,2% ocib —niasuLeHHs TUTPIB re-
monituuHux E. coli po 10°-107 KYO/mn, BusasneHo 6ak-
Tepii Clostridium spp. po 105107 KYO/mn ta Proteus
spp. B TMTpax 10°-10° KYO/mn; y 11,5% oci6 suasneHo

3aXBOPIOBAHHS LLTYHKY

3axBOPIOBAHHS NICYIHKH

® 3aXBOPIOBAHHA MIANITYHKOBOT 3a103H1

B 3aXBOPIOBAHHS KHIIKIBHUKA

PucyHoK 3 — MopiBHANBbHUIA aHANI3 YacTOTU BUABNEHHA ANC6i03iB y 06CTEXKEHNX NALLIEHTIB 3 PI3HUMM NATONOTIAMU TPABHOI CUCTEMMU.
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PucyHoK 4 — Yytamsictb fo aHTM6ioTUKIB WiTamis Staphylococcus aureus.

oci6 manu nigsuuieHHs Tntpis Candida spp. Ao 10%-10°
KYO/mn.

Y 28,6% naui€eHTiB 4eTBEpTOi BIKOBOI rpynu cnocre-
piranocb NiaBULEHHA TUTPIB NaKTO30HeraTuBHUX E. coli
fo 107-10° KYO/mn; y 25,0% ocib niaBueHHs TUTpiB
remonitnuHux E. coli o 105-107 KYO/mn; y 28,6% ocib
susisneHo Clostridium po 10°-107 KYO/mn; y 35,7% oci6
BuABNeHo Staphylococcus spp. y Tutpax 10%-10° KYO/mn;
y 39,3% nauieHTiB BUABNEHO Proteus spp. B TTpax 10°-
107 KYO/mn; y 42,9% ocib niasuuieHHs TuTpis Candida
spp. Ao 10°-107 KYO/mn.

TakKMM YMHOM HaAWM3HAYHIWIi BiAXWAEHHA Yy CKAagi
CMMBIOTMYHOI KULLKOBOI MiKpob6ioTM BUABAEHI B nep-
LWiK Ta YyeTBepTil BIKOBUX rpynax, a came y NianiTkie Ta
NauieHTIB NOXMIOTO BiKy. Y MaLLiEHTIB YeTBEPTOi BiKOBOI
rpynu  3apeecTpoBaHO HalMBULL TUTPWU NpPeacTaBHU-
KiB YMOBHO-NATOreHHOI MiKpobioTW: aTMNOBUX NAKTO-
30HeraTMBHUX, remonitniHux E. coli, Clostridium spp.,
Staphylococcus spp., Proteus spp. Ta Candida spp.

Ha HacTynHomy eTani npoBeAeHO MOpPiBHANbHUI
aHani3 yacToTu BMABNAEHHA AMCHio3iB y 06CTEXKEeHUX na-
LLIEHTIB i3 PI3HUMM MATONOrIAMM TpPaBHOI cuctemu. 145
0cib, y KOTpUX BUABIEHO AKICHI i KiNbKiCHi ANCHIOTUYHI
nopyLeHHA MiKpobioMy, Manu 3axBOPHOBAHHA LUYH-
Ka (XpOHIYHWMI racTpOAyOAEHIT, racTpuT, ractpoesoda-
ranbHo pednoKkcHa xBopoba, PyHKUiOHanbHa awucne-
ncia, BMpasKoBa xBopoba) — 52 o0cobu; 3axBOpOBaHHA
NigWNyHKOBOI 3an103U (XPOHiYHMIA naHKpeatuT) — 19
0Cib; 3aXBOPIOBAHHA NeyiHKM (LMpo3, cTeaTos, cTeaTo-
renaTuT, XPOHIYHUIM XONEeUMCTUT, MOCTXONELUCTEKTOMIY-
HUI cnHapom) — 13 ocib; 3axBOPHOBAHHA KULLIEYHMKA
(XpoHiYHMI KoniT, HecneundiyHNN BUPA3KOBUI KOAIT,
XBopoba KpoHa, CMHAPOM NOAPA3HEHOrO KULKIBHUKA,
OVBEPTMBHA XBOPOba, TepmiHanbHUM ineiT, xeopoba lip-
wnpyHra) — 69 oci6 (tabn., puc. 3).

3a pe3y/nbTaTaMu MOPIBHANLHOIO aHanisy GinbwicTb
06CTEeXKEHMX MNALEHTIB i3 AMUCOIOTUYHUMM NOPYLLUEHHSA-
MW Mann pi3Hi naTtonorii KnweyHnka — 47,6% Ta WwayHkKa

—35,9%. HalimeHLwuy gonto BUNaaKiB po3BUTKy ancbiosy
32pPEECTPOBAHO Y MALLIEHTIB i3 3aXBOPIOBAHHAMM NEYiHKM
—9,0% Ta niglwnyHKosoi 3an03u — 13,1% (puc. 3).

MigniTKM — nauieHTn | BIKOBOI rpynn manu 3axBopro-
BaHHA KuweyHuKa y 25,0% sunaakis ta 'y 75,0% sunag-
KiB — 3aXBOPIOBAHHA LUIYHKA.

Y |l BiKOBII rpyni — NaLieHTiB MON0OAOrO BiKy 3 AMCHI-
OTUYHUMMU MOPYLLUEHHAMM 3aPEECTPOBAHO Pi3Hi MaToNO-
rii KuweyHuKa — 47,0% Ta wnyHKa — 37,3%. HalimeHwy
KiNbKiCTb BUMaAKiB po3BUTKY AMCHio3y 3adikcoBaHO y Na-
LiEHTIB i3 3aXBOPIOBAHHAMM MeYiHKM — 7,2% Ta NiawnyH-
KoBOi 31031 — 12,0%.

MauieHTn cepegHboro BiKy (lll rpyna) 3 ancbiozamm
TPaBHOI CUCTEMM HaMYaCTILLEe MaNW YPAXKEHHA KuLley-
HUKA — 61,5% Ta wnyHKa — 23,1%. HalimeHwWwy KinbKicTb
BMMagKiB Ancbiosy 3adikcoBaHO y NALEHTIB i3 3axBo-
proBaHHAMM nedviHkn — 15,4% Ta nigwnyHKoBoI 331031
-3,8%.

Y yeTBepTilt rpyni cepes NaujieHTiB NOXUAOr0 BiKy 3
Auncbiozamum 3apeectposaHo 32,1% Bunaakis 3axBopto-
BaHHA WAYHKA Ta 42,9% BUNAAKiB 3aXBOPHOBAHHA KU-
WeYyHUKa. HalimeHwwy KinbKicTb BUNAAKiB PO3BUTKY AM-
c6io3y 3apeecTpoBaHO Yy MALEHTIB i3 3aXBOPIOBAHHAMM
neviHkm — 10,7%.

BuaABneHa y ubomy AOCHIAMKEHHI TeHAeHUia A0 nia-
BULLLEHHA KiIbKICHUX i AKICHMX MOKA3HMKIB BMICTy Npea-
CTaBHMKIB YMOBHO-NATOreHHOI MiKpo6ioTM Ha ¢oHi
3HUKEHHSI TUTPIB CUMBIOTUYHMX MIKPOOPraHi3miB nia-
TBEPLKYE B3AEMO3B A30K MiK MiKPOBIOTOK KMLIEYHMKA
Ta PO3BUTKOM 3axXBOPHOBAHb MEBHMX BiAAiNIB TPaBHOI
CUCTEMM 3 Pi3HUM CTyneHem NpPoABY Y NaLEHTIB BU3HA-
YeHUX BIKOBMX KATeropin, i B TOM e yac 3acBigvye, Wwo
MiKpOb6ioTa KuLeYHMKA MOoXKe NpsaMo abo onocepesKo-
BAHO BM/IMBATU Ha NPOrpecyBaHHA LMX 3aXBOPHOBAHb.

Onsa Bcix BUAineHux wrtamis S. aureus, E. coli, Proteus
spp. Ta Clostridium spp. BU3Ha4yanu YyTAUBICTb A0 aHTU-
6ioTukis. LLITamu po3gineHo Ha Tpu rpynu: 4ytamsi (Bia-
CYTHICTb 30HM 3aTPMMKM POCTY), MOMIPHO-YYT/IMBI (30Ha

ISSN 2077-4214. BicHuk npo6nem 6ionorii i megnuunm — 2025 — Bun. 2 (177) / Bulletin of problems in biology and medicine — 2025 - Issue 2 (177)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

395



MIKPOBIONOTIA / MICROBIOLOGY

AsutpoMitnH E—g 5

Jlesotpnoxcauun =5

OthmoxcaumH
TMomimikcun

2.1

48,9
51,5

Hedenim TS
0

B YyTimei

Llejponepazon

Hedrrasmmam

i IMomipro-

Hegorakcum % L

Yy TAHB]

Hedyporcnn

® Criiixi

Minepauunin
Taltreumxmin

m— 47.6

86,7

Meponenem
Astpeonam wll 2ol

Tobpamiris

AMikauuH

Kl]-T[)I IMAKCO300

]
Ll]lﬂpﬂfll.-TOh'CilLlilH 0
0
0

Xnopamdenikon
JokcHUMKNIH 2T
AMOKCHIHTIIH "l

AMmigHIi=

Yacrra uyTansux wramis, % (n=56)

60 80 120

PucyHoK 5 — Yytameictb g0 aHTMGioTUKIB WiTamis E. coli.

3aTPUMKKM pocTy A0 20 Mm) Ta CTiliKi (30Ha 3aTPUMKM
pocTy 6inbwe 20 mm).

BinbwicTb WTamis S. aureus 6ynn 4yTAmMBI 4O 3acTo-
COBaHUX aHTMbIOTHKIB (puc. 4).

Haibinbw aKTMBHUM aHTMBIOTMKOM MPOTU BCiX O0-
CNigXKyBaHMX WTamiB S. aureus BMABMBCA imineHem Ta
KapbaneHem, A0 AKMX YyTaMBumm Byam Bci 38 (100%)
wTami. Ha BigMiHy Big npenapaTy 3 aHaNOrYHO Ai€t
(amokcnumniH) BiH ByB 3Ha4YHO HiNblWw ePeKTUBHUM. 30-
Kpema, 40 aMOKCULMAIHY YyTansumn bynm 15,8% wra-
MiB. Lle moxe 6yTn NoBs’s3aHO 3i 3HAYHUMMK MOLINPEH-
HAM cepep, cTadiNIOKOKIB reHis, BiANOBIAHMX 3a CUHTE3
neHiuMaiH3B a3ytoumnx 6inkis abo cneymdiyHMx bepmeH-
TiB — B-NaKTamas, Wo PyMHYIOTb MONEKYNY aHTUDBIOTUKA,
ToMy 6€3 aHTMBIOTMKOrpaMm 3aCTOCYBaHHSA MeHiUnNiHIB
MO3Ke MaTu CyTTeBi 0bmerKeHHs [15].

HepoctaTHA aKTWMBHICTb BM3HayeHa A uedenimy:
yyTAnBMmM 6ynm nuwe 14 wtamis (36,8%), WO MmoxKe
6yTn noB’A3aHe 3i 34aTHICTIO AOCANIAMKEHUX WTAaMiB 40
npoaykuii pepmeHTiB ANna pyriHyBaHHA Uedanocnopu-
HiB [23].

B1COKy 4yTnMBICTb BUAINEHUX WITAaMIB S. aureus Bu-
3HayeHo Ao pudamniumHy —yyTamei 30 wramis (78,9%).

AHTUBIOTUKM rpyNn TETPALMKAIHIB | amiHOrNiKko3nais
XapaKTepu3yBainCA HU3bKOK edeKTUBHICTIO Woao Bu-
AineHux wramis S. gureus. HaBuULMIA piBEHb YyTIMBO-
CTi 6aKTepili BU3HaYeHO A0 asuTpomiumHy — 27 (71,1%)
KY/IbTYP, AEL0 HUXYMM BiH BYB A0 reHTamiuuHy i epu-
TpoMiumHy. [lo unx npenapatis YyTAMBICTb Manu BigNo-
BigHo 17 (44,7%) i 15 (39,5%) wTamiB 30/10TUCTOrO CTa-
dinokoky.

[Jo npenapartis $TOPXiHONOHOBOrO pAdy cepes cTa-
bIiNNOKOKOBUX i301ATiB BUABWUIM TaKi, LLO MaanN HU3bKUM
piBeHb PEe3UCTEHTHOCTI. YyTAanBMMM A0 ratipaoKcaumHy
6ynum 35 (92,1%) i3 pocnigxeHux 38 wramis S. aureus.

Yci wramu Escherichia coli npoasunn 4yTamBicTb A0
ManKe BCiX aHTMBIOTUKIB, a AesKi WTamu — 0cobamso
BMCOKY YYTIMBICTb A0 LMNpodaoKcaumHy, uedypokcu-

My, uedoTtakcumy, uedonepasoHy, Ledenimy, nNoaimik-
CUHY Ta NeBodioKcaumHy (puc. 5).

MpoTe WTamMn XapaKTepu3yBa/IUCb PISHUM piBHEM
CTIMKOCTi [0 3aCTOCOBaHMX aHTMBIOTMKIB. TaK, A0 am-
niunniHy BuABUAKUCA CTiMKMmK 28,6% LWwTamiB atuno-
BUX KMLLKOBUX MasIMYoK. I3 yactoTtoto 3,6% BUABNANUCH
WTamu, CTiriki go uedanocnopuHis Il i [V nokoniHb i am-
niunnivy, To6To A0 B-NaKTamis.

BuaineHi wramn Proteus spp. Halbinbluy YyTAnBICTb
NPoABUAN A0 LMNPOdNOKCAUNHY, aMiKaLMHy, LedoTak-
cumy Ta uedenimy, a CTiMKICTb — A0 AOKCILMKAIHY. [JesKi
LWTaMW NPOABAATU CTIMKICTb i A0 iHWWX aHTUBIOTUKIB —
To6pamiumnHy, a3TpeoHamy, ninepaumniHy, neBodaoKca-
umHy (puc. 6).

MowwnpeHicTb wTtamis P. mirabilis 3 MHOXWHHOO Ni-
KapCbKOO CTIMKICTIO B AEAKMX YMOBax MoxKe OyTu Bia-
HOCHO BMCOKO Yepes npoayKLito 6eTa-nakTamas pos-
wupeHoro cnekTpy (ESBL), uedanocnopuHas tuny ampC
i KapbaneHemas.

Y NOpiBHAHHI 3i CTPENTOKOKaMM EHTEPOKOKM MatoTb
BHYTPILLHIO CTiMKiCTb A0 H6araTbox aHTUMIKPOOHUX npe-
napartis, AKi 3a3BMYali BMKOPMCTOBYIOTHCA B KJiHIYHIN
npaKkTuyi. BCi eHTEePOKOKM LEMOHCTPYIOTb 3HUMKEHY
YYTAUBICTb A0 MNEHIUMAIHY Ta aMniuMAiHy, @ TaKOX BU-
COKy CTiVKicTb Ao binbliocTi uedanocnopuHis Ta BCix
HaMiBCMHTETUYHUX MEHIUUNIHIB B pe3ynbTaTi ekcnpecii
HU3bKOAQiIHHUX NeHiLMNIH3B A3ytounx 6inkie. Oas bara-
TbOX LUTAMiB PiBEHb iXHbOI CTINKOCTI A0 amMMiuuaiHy He
BMK/IFOYAE KJIHIYHOTO BMKOPUCTAHHA LLbOro npenapary.
PaKTMYHO, aMnMiuuAiH 3anULAETbCA MeToaom Bubopy
ON5 NiKyBaHHA €HTePOKOKOBUX iHEKLiN, AKi He MatoTb
iHLIMX MexaHi3MiB A1A BUCOKOI CTiliKocTi [24].

BuaineHi wramu Enterococcus spp. XxapakTepusysa-
ZINCA YYTAMBICTIO A0 NliHe30Ai4y Ta amniunAiHy, Ta CTin-
KMMU — 40 HOpdAOKCaLMHY, LMNPOdIOKCALMHY, KO-TPK-
MaKC030/y Ta a3TpeoHamy (75-98% wTtamis) (puc. 7).

EHTEpPOKOKM TOnepaHTHi 3a3Buuyaih o OakTepwu-
LMAHOT aKTUBHOCTI aKTUBHMX areHTiB KAITUHHOI CTiHKW,
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PUCYHOK 6 — YyTAauBicTb A0 aHTUBIOTUKIB WTamis Proteus spp.

TaKUX K B-NaKTaMHi aHTMBIOTUKKM Ta BaHKOMILMH. To-
NlepaHTHicTb nepeabavae, wWo 6akTepii MOXKyTb 6yTH
iHri6oBaHi KNiHIYHO KOHLEHTPALiAMM aHTMBIOTMKa, ane
6yaoyTb YOUTI TiNbKM KOHUEHTpaLismu, Aki HabaraTo ne-
PEBULLYIOTL iHFiOYIOYY KOHLEHTpaLito. TosnepaHTHICTb
E€HTEPOKOKIB MOXHA MNOAONATU, KOMOIHYOUM aKTUBHI
AreHTU KNITUHHOI CTIHKM 3 amiHOMiKo3MaomM. MexaHi3m,
3a LONOMOrot0 AKOro KOMbiHaLiT B-nakTtamy i amiHori-
KO3MAy AalTb CUHEpriYHy OGaKTepuuMAHY aKTUBHICTb,
33/IMWAETHLCA 3araKoto, ane AaHi in vitro BKa3yloTb Ha
Te, Wo 6inbll BMCOKA KOHLEHTpaLia amiHormikosuay

NMPOHUKAE B KANITUHU, AKi TaKOXK 0O6PO6NAIOTbCA areHTa-
MM, IHFIBYIOYUMM CUHTE3 KNITUHHOT CTiHKK [25].

Kpim BHYTpiWHbOI CTIMKOCTI Ta TONEPAHTHOCTI, eH-
TEPOKOKM HaA3BUYAMHO YCMIWHO LWBMAKO HabyBanu
CTIMKOCTI MPaKTUYHO A0 OyAb-AKOro aHTUMIKPOBHOro
areHTa, BBEAEHOrO B KAiHIYHY MPaKTUKy. BBeaeHHA xs10-
pamdeHikony, epUTPOMILMHY Ta TETPALMKAIHIB LWBUAKO
CYNpOBO/KYBANOCA NOABOIO CTIMKOCTI, KA B AEAKUX BU-
nagKax gocarasa NoWwWpPEeHOCTi, AKa BMKAKOYaNa ix em-
nipMyHe BUKOPUCTAHHA. X043 BUHUKHEHHA CTIMKOCTI A0
amniumniny y E. faecalis — ue asuwe [ocuTb pigkicHe,
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PucyHok 7 — Yytamsictb Ao aHTMbioTUKIB WwTamis Enterococcus spp.
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PucyHok 8 — Yytamsictb Ao aHTMbioTUkie wramis Clostridium spp.

HUMHI LUMPOKO NOLIMpPEHa BUCOKA CTIMKICTb 40 amniumi-
Hy cepef, KNiHiuHuX i3onsaTis E. faecium.

BakNMBMM eTanom AOCAIAMKEHHS CTaI0 BU3HAYEHHSA
CTiIMKOCTi g0 aHTUBIOTUKIB BUAiNeHMX WwTamis Clostridium
Spp. 3arafiom, YyTAUBICTb 4,0 aHTUMIKPOOHUX NpenapaTis
BapilOE 3afeXHOo Big BuWAy KNoCTpuAin. bBinblicTb
KNOCTPUAIN YyTAUBI A0 B-NaKTaMHUX aHTUBIOTUKIB, TOMY
TPAANLINHO ONs NiKYBAHHA KNOCTPUAIANbHUX IHDEKLIN,
Kpim C. difficile-acouiioBaHoi najapei, npenapaTtom
BUOOpPY € neHiumniH. Bussunocb, wo yci wramu Clos-
tridium spp. YyTAMBI O METPOHiIfA30/y, BAHKOMILMHY,
amoKcuumniny/knasynanarty. binbwe 90% wramis CTilKi
00 neHiuunivy, 54% wramis — Ao imineHemy (puc. 8).

OCHOBHOIO  MPWUYMHOK  BUHUKHeHHs C.  diffi-
cile-acouilioBaHoi giapei € 3acTocyBaHHA aHTUBIOTUKIB,
ocobnmso uedanocnopuHis, NeHiUuMNiHiIB,
KNNHOAMIUMHY, pigle — MaKponigis, aMiHOMNIKO3MAIB,
OTOPXMHONOHIB, Xx/n0opamdeHikony, TeTpauuKANiHIB Ta,
3a JeAKMMU AaHumK, ninepauuniHy/Tasobaktamy Ta
meponeHemy [26, 27].

MpaKkTuyHo byab-AKNi aHTMbaKTepianbHUM
npenapaTt moxe npussoautM po possutky C. diffi-
cile-acouiiioBaHoi iHOEKLUIT, WO NMOACHIETLCA BUCOKMM
CTyneHemM poO3BUTKY HabyToi pPe3nCTEHTHOCTI LbOro
36yaHMKa [18]. Mpenapatamu BMbBOPY NpW NiKyBaHHI
C. difficile-acoujiioBaHnx iHQEKLUiM € BaHKOMIUMH Ta
MEeTPOHIaa3son.

BucHoBKM.

Y pesynbTaTi obcTexkeHHs y 145 nauieHTiB pisHoro
BiKy IHCTUTYTYy racTpoeHTeponorii HAMHY BussneHo au-
C6iOTUYHI NOPYLUEHHA CKNaay MiKpobiomy KULIEYHMKA,
0b6yMOBNEeHi 36iNblUEHHAM KOHLEHTpauii ymoBHO-Na-
TOreHHUX BUAIB MiKpoopraHiamie Ha ¢oHi cyTTeBOro
3MEHLUEHHS TUTPIB KOMeEHCanbHOI MiKpobioTn poais
Bifidobacterium, Lactobacillus, Tunosux Escherichia coli,
Enterococcus. KonoHi3auia TOBCTOrO KULWIEYHUKA aTu-
nosumMu Gopmamun elepumxii, KoarysnasonosuTUBHUMMU
cTadisIOKOKamMK, KNOCTPUAIAMMK, NPOTEAMM, KaHAigaMM
Ta iHWWMM MIKpOOPraHisMamm 3 BUpParKeHUM MnaToreH-
HUM NOTEHLAIOM NPU3BOAMUTL A0 NOCNABNEHHA 3axuc-
HUX MOM/IMBOCTEN iHAUIEeHHOI aHaepobHoi MikpobioTn
M cnpusie po3BUTKY 3anasibHUX NPOLECIB Y TPaBHIN cuc-
Temi. MpeacTaBneHi AaHi 4OBOAATL 3HAYMMICTb AiarHOC-

TUYHWX 3aXOAiB ANA BCTAHOB/NIEHHA NPUYNH Ta HACNiAKIB
NaTo/I0ri PiI3HUX CUCTEM OpraHiB MaKpoopraHiamy. Hai-
3HaYHIWI BiAXWMNEHHA Yy CKAaAi MiKpobioTU KuLeYHMKa
6ynn 3apeecTpoBaHi y ocib Moxmaoro BiKy i MiANiTKiB.

Bu3HayeHO HaMBULLMIA CTYNiHb YaCTOTU BUABNEHHA
ANCOIOTUYHMX NOPYLLEHb Y MaLiEHTIB 3 Pi3HUMM NaToNO-
riAMuM KuweyHunka — 47,6% Ta wnyHka — 35,9% sunagkis.
HalimeHLy KinbKicTb BUNaaKiB po3BuTKYy ancbiosy 3a-
PEECTPOBAHO Y NALIEHTIB i3 3aXBOPHOBAHHAMM MEYiHKK
—9,0% Ta nigwnyHkosoi 3an03n — 13,1%. 3a pesynbra-
TamMu MOPIBHANBHOIO aHanidy cepep, ycix obcTexeHmx
NaLi€eHTIB i3 pisHMMM yparkeHHAMM LLKT HaltyacTiwe Bu-
ABNANNCL AMCOIOTUYHI CTaHM y 0Cib Apyroi BikoBOT rpynu
-57,2%.

YCi WTaMn YMOBHO-NATOreHHUX GaKTepili, BUAINEHI
Bif MauieHTiB i3 po3nagamu LUKT, xapakTepusyBanmcb
BMCOKOI YYTAUBICTIO A0 6inbliocTi aHTMBioTUKIB. Hait-
6inblU aKTUBHUM aHTUBIOTMKOM NPOTU BCiX AOCNIAKYBaA-
HUX WTaMiB S. aureus BUABUBCA imineHem, 0 AKOro npo-
ABMAM YyTameicTe 100% BuAineHUx i3onaTis. Bucokui
piBEHb YyTIMBOCTI Manu cTadiNnoKOKM i Ao raTibaokca-
UMHY, i 4o pudamniumHy, 0o SKknx 6ynm vytamei 92,1 Ta
79,9% wtamis BignosigHo. 70 — 98% wTramis E. coli bynn
YYTAMBMMM [0 UMNpodioKcaLumHy, uedypokcumy, Le-
doTakcumy, uedonepasoHy, uedenimy, NoAiMiKCUHY Ta
nesodiokcauuHy. LWtamn Proteus spp. HaWbinbwy YyT-
JIMBICTb MPOABUAM [0 UUNPOGAOKCALUHY, amiKaLuHy,
uedoTakcumy Ta Ledenimy, a CTiMKICTb — 40 AOKCILMKI-
Hy (89,7% wTamis). BuaineHi wrtamu Enterococcus spp.
6ynn 4yTAMBMMM A0 NiHe3onigy Ta amniumnidy, Ta 75
— 98% wWTamiB BMABUAUCH CTIMKUMKW — A0 HOPAOKCa-
UMHY, LUMNpodaOKCcaLMHy, KO-TPMMAKCO30/y Ta asTpe-
oHamy. Yci wtamu Clostridium spp. xapaKTepusyBa-
NINCA BUCOKMM piBHEM YyTIMBOCTI A0 METPOHiAa3ony,
BaHKOMILMHY, aMOKcULmMAiHy/KnasynaHarty. binbwe 90%
LUTaMiB Man CTiMKICTb A0 neHiunniny, 58,1% KynbTyp —
40 imineHemy.

OTpumaHi pesynbTaT¥ cBig4aTb MNPO HeobXiAHICTb
npoBeAeHHA NOCTIMHOrO MOHITOPUHTY Ta 6inbw aeTanb-
HOrO BUBYEHHSA NMPUYNH PO3BUTKY auncbanaHciB Mikpobi-
OMY KULIEYHUKA M BCTAHOB/IEHHA iX poni B popmyBaHHI
3aXBOPIOBaHb Pi3HMX BiOTONIB TPABHOrO TPAKTY.
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MepcneKkTUBM NOAANbLUUX [OCNIAMKEHD.

PesynbtaTvt fOCNIAXKEHD MOXKYTb BYTU BUKOPUCTaHI Y
KNiHIYHIMA NpaKTULi ansa NigBuULLEHHA ePEKTUBHOCTI Agia-
FHOCTMKM Ta KOpeKLii AMchio3y KMLWEYHMKA Y NALLIEHTIB
pi3HMX BiKOBMX KaTeropii. MpeactaBneHi AaHi MOXKyTb
CNyryBaTM OCHOBOW A1 PO3POOKM iHAMBIAYANbHUX Te-
paneBTUYHMX MPOrpam, CNpPAMOBaAHUX Ha BiZHOB/NEHHA
HOPMaNbHOIO CKAady MiKpobiomy Ta MoninweHHA 3a-
ra/IbHOro CTaHy 3/0pOB’s nauieHTiB. OTpMMaHi pesynb-
TaTU JOCANIAMKEHHA CBigYaTb MPO BaX/MBICTb Bpaxy-
BaHHSA BiKOBUX 0COBAMBOCTEN NPW aHanisi Ta NiKyBaHHI
ANCBIOTUYHMX NOPYLLEHb KMLWEYHMKA, @ TAKOXK BUAB/IEH-
HA NOTEHUiMHMX WTAaMiB MIKPOOPraHi3miB, siKi 3a/1y4eHi
B MaToreHes 3anajibHMX 3aXBOPKOBaHb KULIEYHMKA, WO
MOXe CNPUATU MOKPALLEHHIO pe3ynbTaTiB Tepanii y na-
LLIEHTIB 3 LLUMM 3aXBOPIOBAHHAMM.

Po3ymiHHA TOro, fAK MexaHi3MM pPe3nUCTEHTHOCTI
BM/IMBalOTb Ha KOPUCHI Mikpobu, HeobxiaHe ana pos-
PO6KM meToAiB NiKyBaHHA, AKi MiHIMI3yOTb NOPYLIEHHSA
MiKpobioma KuLeyHuKa. IHiLiaTMBK B ranysi OXOpOHM
300pOB’A, AKi MigKPECNoTb PO3YMHE BUKOPWUCTAHHSA
AHTMOIOTMKIB | CTBOPEHHS CUCTEM CMOCTEPENKEHHA AR
MOHITOPUHTY MoAenen pe3nCTeHTHOCTI Y HAaCeneHHs, €
BaXK/IMBMMM a5t 60pOTbOM 3 KPU30HO CTIMKOCTI A0 aHTU-
6ioTUKIB. HeobXiaHi NOHTITIOAHI AOCNIAKEHHA 3 METOH
OL,iHKM J0BrocTPOKoBUX edeKTiB 3aCTOCyBaHHA aHTUBIO-
TUKIB Ha AMHAMIKy Ta CTiMKiCTb MiKpObiOTM KMLeYHMKa,
a TAKOX po3pobKa HOPMATUMBHO-NPaBOBOI 6asu ANA 3a-
6e3neyeHHA 6e3MeYHOro BUKOPUCTaHHA aHTUBIOTUKIB Y
KNiHIYHMX Ta CiNIbCbKOroCNoAapCbKMX yMOBaXx.
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OOCNIAXKEHHA CKNAAY MIKPOBIOMY KULLEYHUKA NPU ANCBIOTUYHUX NOPYLLUEHHAX Y MNALLIEHTIB PI3-
HUX BIKOBUX TPYN

NasypeHko K. A., Tpopumenko I. O., laspuniok B. I., KypariHa H. B., JlaspeHTbeBa K. B., Cknap T. B.

Pestome. B pob60Ti npoBeaeHO MikpobionoriyHe AocaigKeHHs ANCOIOTUYHMX NOPYLLIEHb MIKPObioMy KMLLEYHMKa
y MauieHTIB pi3HOro BiKy i3 3aXBOPHOBAaHHAMM MeBHUX 6iOTOMIB TPaBHOI cMCTeMWU. BU3HAYeHO HaMBULLMIA CTYMNiHb
4YacTOTU BUABNEHHA ANCOIOTUUYHMX NOPYLLEHb Y NALLIEHTIB i3 PI3HMMM NATONONAMM KMLWEYHMKA Ta WAYHKa. HameH-
Wy A0/0 BUMAAKIB PO3BUTKY AMCOiO3y 3apeecTpoBaHO y NALLEHTIB i3 3aXBOPHOBAHHAMM MEYiHKM Ta NiALWAyHKOBOI
3a/1031. YCi BUAINEHI LUITaMU XapaKTepu3yBanCb BUCOKOK YyTAUBICTIO A0 6ifbliocTi aHTMBIOTHKIB.

MeToto poboTu cTano mikpobionoriyHe AocniaKeHHA AUCBIOTUYHUX 3MiH MIKPOBiOMY KMLIEYHWKA Ta aHTUBIo-
TUKOYYT/IMBOCTI BUAIZIEHMX LUTAMIB Y NALLEHTIB PI3HOrO BiKY i3 3aXBOPIOBaHHAMM NEBHUX 6iOoTONIB TPaBHOI cucTEMU.

MeToau aocnigKeHHA: MiKpobionoriyHi, reHeTUYHi, biomeTpuyHi.

Y pesynbTati obcTexeHHn y 145 naujieHTiB pisHUX BIKOBMX KaTeropii BUABNEHO AMCOIOTMYHI 3MiHM CKNady Mi-
KPOBiOoTM KMLLEYHMKA 33 aHa/li30M Ki/IbKiCHUX Ta AKICHMX NOKA3HWMKIB: 3HUMEHHSA TUTPIB CUMBIOTUYHOI MiKpPoBioTK
— 6aKTepi p. Lactobacillus — po 10°-10* KYO/mn, p. Bifidobacterium — po 10°-10* KYO/mn, p. Enterococcus — no 10%-
10* KYO/mn, Tvnoeux wramis p. Escherichia — no 103-10° KYO/mn Ha GoHi 36inblueHHA KOHLEHTPaLLT NpeacTaBHMKIB
YMOBHO-NAaTOreHHOoi MikpobioTu: naktosoHeratMeHuUxX — Ao 107-10° KYO/mMn Ta reMoniTUYHUX aTUNoBUX LuTamis E.
coli— po 10°-10% KYO/mn, Clostridium spp. — o 107-10° KYO/mn, Staphylococcus spp. — ao 10%-10° KYO/mn, Proteus
spp. — 2o 10°-107 KYO/mn Ta gpixkaxenogibHux rpubis Candida spp. — o 10°-107 KYO/mn. Hali3HauHiWwi BigxuneHHs
Y CKNagi MikpobioTu KnleyHMKa bynm 3apeecTpoBaHi y ocib Apyroi BikoBoi rpynu (ocobu monoaoro Biky). KosoHisa-
Lif TOBCTOrO KMLUEYHMKA MIKPOOPraHisMamu 3 BUPAXKEHUM NaTOreHHMM NoTeHLialoM NPU3BOAUTL A0 Nocnabnex-
HA 3aXMCHUX MOMJ/IMBOCTEN iHAMUTEeHHOT aHaepobHOT MiKPOBIOTH 11 CNpUAE PO3BUTKY 3anasibHUX NPOLLECiB Y TPaBHIl
cuctemi. MNpepcraBneHi gaHi 40BOAATb 3HAYMMICTb AiarHOCTUYHMX 3aX0A4iB A41A BCTAHOBEHHA MPUYMH Ta HACNiAKiB
NaTo/Ori Pi3HUX CUCTEM OPraHiB MakpoopraHiamy.

B13HauyeHO HaMBULWMM CTYMiHb YaCTOTU BMABIEHHA ANCOIOTUUYHMX MNOPYLUEHb Y NaLEHTIB i3 Pi3HUMKM naTonoris-
MW KMLWEeYHMKa — 47,6% Ta wayHKa — 35,9% Bunagkis. HalimeHwy AoA0 BUNaAKiB pO3BUTKY AMCHio3y 3apeecTpoBa-
HO Yy NaLiEHTIB i3 3axBOPIOBaHHAMM NeYiHKn — 9,0% Ta nigwnyHKoBoi 3a103u — 13,1%. 3a pe3ynbtaTamu NOPIiBHANb-
HOTO aHanisy cepes, ycix obcTexXeHmX NaLeHTIB i3 pisHMMM ypaxkeHHAMM LLUKT HanvacTiwe BUABASAUCL ANUCOIOTUYHI
cTaHu y ocib apyroi BikoBoi rpynu — 57,2%.

Yci BUAjNeHi WTamu XxapaKkTepusyBaancb BUCOKOK YYTAMBICTIO A0 BinbluocTi aHTMBioTUKIB. Halibinbll akTMBHUM
aHTMBIOTMKOM MpPOTU BCIX OOCAIAXKYBAHMX WITAMIB S. aureus BUABUBCA iMiNeHeMm, 40 AKOro YyTaMBMMK Bynu BCi
WTaMu Ta raTiaoKcaunH i pudamniumH, fo akmx 6ynm yytamei 92,1 ta 78,9% wtamis BignosigHo. BuaineHi wramm
E. coli 6ynn uytneumun fo umnpodaiokcaumHy, LedypoKecmumy, uedpotakcumy, Ledonepasony, uedenimy, nonimikcu-
Hy Ta nesodnoKcaumHy. LUtamu Proteus spp. HaWbinbLly YyTAUBICTE NPOABUAN [0 UMNPOGIOKCALMHY, aMiKaLuUHy,
uedoTtakcumy Ta uedenimy, a CTIMKICTb — A0 AOKCILUMKAIHY. BuaineHi wrtamu Enterococcus spp. 6yau 4yTAMBMMU 40
niHesonigy Ta amniymniHy, Ta CTiINKMMKU — 80 HOPNOKCaUMHY, LMNPodIOKCaLLMHY, KO-TPMMAKCO30/1y Ta a3TpeoHa-
My. Yci wtamu Clostridium spp. xapakTepusyBanuca YyTanBICTIO A0 METPOHIAA30/y, BAaHKOMILMHY, aMOKCULMAIHY/
KnasynaHaTty. binbwe 90% ix manwu CTilKicTb A0 neHiumniny, 58,1% isonatis — go imineHemy.

KntouoBi cnoBa: gncbio3 KMWEYHMKA, YMOBHO-NATOreHHa MiKpob6ioTa, acouiaTMBHa cMMBiOTUYHA MiKpobioTa,
BiKOBi KaTeropii, aHTMiOTUKOYYTAMBICTb.

RESEARCH OF THE COMPOSITION OF THE INTESTINAL MICROBIOME IN DYSBIOTIC DISORDERS IN PATIENTS OF
DIFFERENT AGE GROUPS

Lazurenko K. A., Trophymenko I. O., Gavryliuk V. G., Kurahina N. V., Lavrentieva K. V., Sklyar T. V.

Abstract. This research conducted a microbiological study of dysbiotic disorders of the intestinal microbiome in
patients of different ages with diseases of some biotopes of the digestive system. The highest frequency of dysbiotic
disorders was determined in patients with various pathologies of the intestines and stomach. The lowest number of
cases of dysbiosis was registered in patients with liver and pancreas diseases. All isolated strains were characterized
by high sensitivity to most antibiotics.

The aim of this research was a microbiological investigation of dysbiotic changes in the intestinal microbiome
and antibiotic sensitivity of isolated strains in patients of different ages with diseases of certain biotopes of the
digestive system.

Research methods: microbiological, genetic, biometric.

As a result of our investigation among 145 patients of different age categories, dysbiotic changes in the com-
position of the intestinal microbiota were detected according to the analysis of quantitative and qualitative indica-
tors: a decrease in the titers of the symbiotic microbiota — bacteria of the genus Lactobacillus — to 10°-10* CFU/m,
Bifidobacterium — to 103-10* CFU/ml, Enterococcus — to 10°-10* CFU/ml, typical Escherichia — to 10%-10° CFU/ml.
These changes were fixed along with the increase in the concentration of opportunistic microbiota: lactose-negative
strains of atypical E. coli — up to 107-10° CFU/ml and haemolytic strains of atypical E. coli — up to 10%-10% CFU/ml,
Clostridium spp. — up to 107-10° CFU/ml, Staphylococcus spp. — up to 10%-10° CFU/ml, Proteus spp. — up to 10°-107
CFU/ml and yeast-like fungi Candida spp. — up to 10°-107 CFU/ml. The most significant deviations in the composition
of the intestinal microbiota were recorded in individuals of the second age group (young individuals). Colonization
of the gut by microorganisms with pronounced pathogenic potential leads to a weakening of the protective capabil-
ities of the indigenous anaerobic microbiota and contributes to the development of inflammatory processes in the
digestive system. The presented data prove the importance of diagnostic measures for establishing the causes and
consequences of pathologies of various organ systems in macroorganism.
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The highest frequency of dysbiotic disorders was determined in patients with various pathologies of the intes-
tinal tract — 47,6% and the stomach — 35,9% of cases. The lowest number of cases of dysbiosis was recorded in pa-
tients with liver — 9% and pancreas diseases — 13,1%. According to the results of the comparative analysis, among all
tested patients with various intestinal lesion dysbiotic conditions were most often detected in people of the second
age group —57,2%.

Allisolated strains were characterized by high sensitivity to most antibiotics. The most active antibiotic against S.
aureus was imipenem, to which all strains were sensitive, and gatifloxacin and rifampicin, to which 92,1 and 78,9%
of strains were sensitive, respectively. The isolated strains of E. coli were sensitive to ciprofloxacin, cefuroxime, ce-
fotaxime, cefoperazone, cefepime, polymyxin and levofloxacin. Proteus spp. strains showed the highest sensitivity
to ciprofloxacin, amikacin, cefotaxime and cefepime, and resistance to doxycycline. The isolated strains of Entero-
coccus spp. were sensitive to linezolid and ampicillin, and resistant to norfloxacin, ciprofloxacin, co-trimoxazole, and
aztreonam. All strains of Clostridium spp. were sensitive to metronidazole, vancomycin, and amoxicillin/clavulanate.
More than 90% of the strains were resistant to penicillin, and 58,1% of them — to imipenem.

Key words: intestinal dysbiosis, opportunistic microbiota, associative symbiotic microbiota, age categories, an-
tibiotic sensitivity.
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Injectable platelet-rich fibrin glue (i-PRF) is an autologous platelet concentrate with fibrin fibers, widely used in
various fields of medicine and recognized as a valuable adjunct for tissue regeneration during surgical procedures.
In addition, i-PRF can serve as a vehicle for the local delivery and depot of antibacterial agents. The incorporation of
bacteriophages into fibrin glue may offer an additional tool in the fight against antibiotic-resistant microbial strains.

The aim of the study is to assess the biocompatibility and stability of various types of bacteriophages incorporat-
ed into polymerized i-PRF, to study the dynamics of their release from fibrin scaffolds, and to determine the infectious
activity of desorbed bacteriophages.

A high-concentration bacteriophage cocktail (>10'° PFU/mL) containing different types of bacteriophages was
prepared using ultrafiltration. The injectable autologous fibrin glue was polymerized in the presence of the prepared
phage cocktail, after which fibrin blocks were placed in saline and incubated at 36+1 °C for 7 days to enable bac-
teriophage desorption. At designated time points, the concentration of desorbed phages in the saline solution was
quantified, and their lytic activity was evaluated.
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