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Features of Biofilm Formation of some Pathogenic and Commensal Escherichia coli
Isolated from the Body of Dogs and Cats
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Abstract. The relevance of this study is conditioned upon epidemic growth of nosocomial infections, which include
Escherichia Coli (E. coli). One of the factors of pathogenicity of such microorganisms is the ability to form a biofilm —
a complex community, within which bacteria acquire increased resistance to environmental factors, primarily to
antibacterial drugs, which considerably complicates the course of the infectious process. In this regard, the purpose of this
study was to determine the features of the formation and dependence of the density of the formed biofilm on the antibiotic
resistance of pathogenic and commensal E. coli strains isolated from dogs and cats. The resistance of E. coli isolates to
antibacterial drugs was established according to the disk diffusion method, according to EUCAST recommendations.
The ability of microorganisms to form biofilms and determine their density was investigated in sterile plastic 96-well
plates. The ability to form biofilms was assessed visually and microscopically, the density of biofilms was determined in
units, spectrophotometrically, by the optical density of the washing solution. The paper presents the results of a study
of 63 samples of pathological (wound infections) and biological material. From them, 10 E. coli isolates were obtained (6
from dogs and 4 from cats), which were selected for further research. It was established that all E. coli isolates had the
ability to form phenotypic biofilm. The study investigated the interdependence of antibiotic resistance of E. coli isolates and
their ability to form biofilms. Thus, isolates that were parted from pathological material and had a positive reaction on the
CHROMagar™ ESBL medium for the determination of extended-spectrum beta-lactamases had greater resistance to various
groups of antibacterial drugs and formed high- and medium-density biofilms, while E. coli isolates parted from pathological
and biological materials with a negative reaction on CHROMagar™ ESBL medium formed a low-density biofilm and had
less resistance to different groups of antibacterial drugs. The results obtained allow searching for innovative, sometimes
alternative, methods of treatment and prevention of pathologies caused by them
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Introduction

The constant evolution of pathogens of infectious diseases
requires a more thorough study of their biological proper-
ties, and sometimes their mutual conditionality. Research
in this area helps find innovative, and sometimes alterna-
tive, ways to treat and prevent the diseases that they cause.

Some microorganisms, apart from showcasing ad-
hesive activity, have the property of producing an extra-
cellular polymer substance that envelops the bacteria in a
thin layer. This structural formation is known as a biofilm.
The ability to form a biofilm can be evaluated as a man-
ifestation of the powerful pathogenetic effect of micro-
organisms on the macroorganism. Therewith, the biofilm
performs a protective function - it restricts direct contact
of the microorganism with body defence factors and anti-
bacterial drugs, which factually transforms the pathogen
into an invulnerable target.

The category of bacteria with high variability in-
cludes Escherichia coli (E. coli), the modification of which
is caused by the action of several factors, including the
influence of antibiotics. Polyresistance to antibiotics of
distinct groups acquired by individual strains of E. coli
has become the cause of a global problem - the formation
of nosocomial infections (ESKAPE). The results of earlier
studies [1] of similar properties of other types of bacteria
indicate the manifestation of a special level of resistance
to factors of negative influence due to the formation of a
specific form of protection in them - a biofilm. Regarding
E. coli, the study of biofilm formation is particularly rele-
vant, which is due to the rapid acquisition of a pathogenic
state by commensal forms.

E. coli belongs to the group of bacteria that can show
adhesive properties. The need for its detailed study became
clear when this bacterium was included in the list of path-
ogens of nosocomial purulent-inflammatory infections. Es-
cherichia coli is one of those microorganisms that can form
biofilms, both in the animal body and outside it — on vari-
ous surfaces. Cultivation of E. coli does not require special
conditions and specific nutrient media, which makes it an
indicative model for investigating the morphological and
physiological features of biofilm formation [2].

Recently, in Ukraine, as in the entire world, a clear
trend has been established regarding the increase in the
level of resistance of E. coli strains to antibacterial drugs [3;
4]. At the same time, there are considerable fluctuations
in the antibiotic sensitivity of these bacteria to certain
groups and classes of antibacterial drugs, which causes
increasing concern among the world community [5]. This
situation has developed because up to 95% of cases of se-
vere infections are treated without proper bacteriological
examination [6].

Therefore, understanding the specific features of
biofilm formation and the development of resistance to an-
tibacterial drugs in E. coli strains will help open new areas
in the diagnostics, treatment, and prevention of infectious
diseases associated with biofilm-forming E. coli strains.

Biofilms are specific microbial communities formed
on biotic and abiotic surfaces by secreting extracellular
polymer substances that increase the level of adhesion to
surfaces [7].

Bacteria inside the biofilm become more tolerant to
the effects of various exogenous factors, such as antibacterial

drug [2]. Increased stability of biofilms is explained by several
factors: 1) different rate of diffusion of substances; 2) the
accumulation in the matrix of extracellular enzymes that
destroy antibacterial drugs; 3) unavailability of bacteria due
to clumping; 4) stable properties of the cells themselves,
which are involved in the formation of a biofilm [8-10]. Thanks
to these properties of the biofilm, pathogenic bacteria,
which are the causative agents of many chronic infections,
necessitate increased requirements for the disinfection of
medical equipment and medical instruments [11]. Biofilm
formation is an intra- and interspecific phenomenon that
requires dynamic interactions between bacteria in mixed
biofilm communities [12]. Bacterial species from biofilms
interact through cell-to-cell communication, metabolic
interaction, or spatial organisation [1].

Since its discovery in 1885, the status of E. coli
has changed many times. Among the commensal E. coli
strains, it was mostly shown that they do not have spe-
cialised virulence determinants and are useful for their
host [13]. While among the pathogenic strains of E. coli,
enterotoxigenic Escherichia coli (ETEC) and enteropath-
ogenic Escherichia coli (EPEC) are recognised as the most
common cause of bacterial putrefactive infections, espe-
cially in low-income countries with unsatisfactory sani-
tary conditions [14]. E. coli is a common inhabitant of the
intestines of animals and humans, but can also occur in
environmental objects, namely in water, soil, and vege-
tation. It is the leading causative agent of urinary tract
infections [15] and is one of the most common patho-
gens that cause blood flow infections, wound infections,
otitis media, and other complications in both animals
and humans [5]. Unlike commensals and enteropatho-
genic strains, extraintestinal pathogenic E. coli cause
infections of the urinary tract, bloodstream, cerebrospi-
nal fluid, respiratory tract, and peritoneum. With such
infections, the pathology can occur in the form of chol-
ecystitis, bacteraemia, cholangitis, urinary tract infec-
tion, or neonatal meningitis. Infections caused by such
pathogenic strains are widely reported in public places,
as well as in veterinary clinics and long-term animal care
facilities, which causes a considerable burden on medical
and economic resources around the world [16; 17].

Although the current knowledge of bacterial biology
is largely based on work carried out on planktonic cul-
tures of E. coli laboratory strains, many isolates have the
ability to form biofilms in vivo and in vitro [18].

Bacteria of the Enterobacteriaceae family are the
most common pathogens of nosocomial infections that
occur in veterinary clinics and medical institutions of
Ukraine [19]. E. coli strains are polyresistant to antibac-
terial drugs of various groups and therefore belong to one
of the most problematic pathogens of nosocomial infec-
tionsx — ESKAPE. The researchers found that 52.8% of en-
terobacteria strains isolated from surgical wounds were
beta-lactamase producers. E. coli ranks second among
beta-lactamase producers after Klebsiella pneumoniae and
makes up 41.2% of the total number of strains [19].

Thus, M.D. Kukhtin et al. (2014) indicate that
E. coli strains isolated from milking equipment in farms
with good and satisfactory sanitary conditions, wherein
antimicrobial drugs were widely used, formed biofilms of
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high and medium density in 80% or more, which is 1.6-
2.4 times more compared to farms with unsatisfactory
sanitary conditions [20]. Furthermore, the results of the
study by M.M. Mishyna et al. (2020) testify that the for-
mation of biofilms in strains of microorganisms isolated
from chronically ill patients who were treated with an-
tibacterial drugs for a long time was more pronounced
compared to patients with acute forms of infections [21].
According to Yu.Yu. Vishovan et al. (2021), all microor-
ganisms isolated from sick and healthy animals can form
biofilms [10]. Therewith, the highest density biofilm is ob-
served in microorganisms described by a higher number
of phenotypic and genotypic pathogenicity factors.

Therefore, the purpose of this study was to investigate
the phenotypic features of biofilm formation, as well as
to establish the interdependence between the density of
the formed biofilm and resistance to antibacterial drugs
of different groups of E. coli strains that were parted from
pathological and biological materials isolated from cats
and dogs.

Materials and Methods

The study was performed based on the Ukrainian Lab-
oratory of Quality and Safety of Agricultural Products
of the National University of Life and Environmental
Sciences of Ukraine (Kyiv, Ukraine) and at the Depart-
ment of Epizootology, Microbiology, and Virology of the
National University of Life and Environmental Sciences
of Ukraine (Kyiv, Ukraine) during 2020-2021.

For the study, 10 cultures of E. coli were selected
among parted isolates from various species of sick and
clinically healthy animals that were patients at the
“Multivet” veterinary clinic (Kyiv Oblast, Ukraine). Cul-
tures of E. coli were isolated as a result of bacteriologi-
cal examination of pathological and biological materials
from 36 dogs, of which 27 were clinically healthy, and
9 had purulent wound complications, and 27 cats, of which
18 were clinically healthy, and 6 had purulent wound
complications.

Biological material was seeded on selective and dif-
ferential diagnostic nutrient media: 5% blood agar produced
by Graco (Poland), Endo medium produced by HiMedia (In-
dia), yolk-salt Agar produced by HiMedia (India), meat-pep-
tone broth produced by HiMedia (India) with the addition
of 5% glucose. Sowing was carried out by the quantitative
method of sector seeding according to the Gold’s method.
Microorganisms were identified using a Vitek 2 compact
bacteriological analyser (bioMérieux, France).

Sensitivity to antibacterial drugs of E. coli cultures
was determined according to the disco-diffusion method
using discs manufactured by HiMedia (India) and Muller-
Hinton Agar manufactured by HiMedia (India) according to
the EUCAST recommendations (European Committee for
Antimicrobial Sensitivity Testing) [22]. Reference strains
E. coli ATCC 25922 and E. coli ATCC 35218 were used for
quality control of antimicrobial susceptibility tests.

Phenotypic determination of resistance factors
was performed using CHROMagar™ ESBL manufactured
by Graco (Poland).

The ability to form a biofilm in isolates and the inter-
pretation of the results obtained were performed according
to the modified method of M. D. Kukhtin [20]. This study was
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performed using sterile polystyrene tablets (Greiner Bio-One
GmbH, Germany) n=96, in each well of which 100 uL of car-
diovascular broth produced by HiMedia (India) was added,
and 10 pL of inoculant containing 0.5 McFarland daily
culture of the E. coli isolates under study. Each individual
isolate was cultured in 1 row with 12 wells in two differ-
ent plates. Planchettes were cultured in a thermostat at
37°C for 24 hours. The remaining nutrient medium was
carefully removed with a pipette dispenser. Planchette
wells were washed three times from planktonic forms of
E. coli isolates with a sterile phosphate buffer solution
(KH,PO,*Na,PO,*H,0), pH 7.2-7.4. The planchettes were
air-dried and 100 pL of 96% ethanol was added to fix the
resulting biofilms. The fixation exposure was 10 minutes.
Then the fixing liquid was drained. Subsequently, the plan-
chettes were divided into two groups. The first plate was
stained with a 0.1% alcohol solution of crystal violet for
10 minutes; the second was dyed with a saturated aqueous
Congo Red solution for 15 minutes. Subsequently, the plan-
chettes were washed three times with a sterile phosphate
buffer solution (pH 7.2) and dried. Then 100 pL of 96% eth-
anol was added and placed on a shaker to shake and then
repel the biofilm from the well walls for 30 minutes. Finally,
the contents of the planchette wells were pipetted and the
amount of dye absorption by the biofilm was measured on
an Evolution 300 spectrophotometer (Thermo Fisher Sci-
entific, USA) at a wavelength of 570 nm for a tablet with
a solution of crystal violet and 495 nm for a tablet with a
saturated aqueous Congo Red solution. The density of the
resulting biofilm was determined by measuring the level of
dye adsorption with ethanol, which was expressed in units
of optical density (OD) using a spectrophotometer.

When the optical density value is less than 0.10, it
was assumed that the strains do not form biofilms, from
0.10 to 0.49 - the ability to form a film was considered
low. If the optical density is from 0.50 to 1.0, it is the av-
erage density of the biofilm and its ability to form it. At
values above 1.0 — high ability to form a biofilm and its
high density.

Statistical analysis was performed in a Microsoft
Excel 2010 spreadsheet. The Online Epitools epidemi-
ological calculator was used to estimate the 95% confi-
dence interval (CI) [23].

Results and Discussion

This paper presents the results of the study of 10 E. coli
cultures, which were selected among isolates parted
from various species of sick and clinically healthy ani-
mals. This study investigated 6 strains of E. coli isolated
from sick animals and 4 strains from clinically healthy
individuals. Samples of the material from which the cul-
tures under study were isolated were selected from the
“Multivet” Veterinary Clinic (Kyiv Oblast, Ukraine) for
the 2" quarter of 2020.

E. coli cultures were isolated as a result of bacterio-
logical examination of pathological and biological mate-
rials from dogs and cats: 4 isolates (40%) from dogs with
purulent wound complications; 2 isolates (20%) from
clinically healthy dogs, collected from the intestine and oral
cavity; 2 isolates (20%) — from cats with purulent wound
complications; 2 isolates (20%) from the intestines of
clinically healthy cats (Table 1).
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Table 1. The results of determining the presence of extended-spectrum beta-lactamases
in E. coli cultures, which were selected among isolates parted from different animal species

e . . . Presence of extended-
?\Ie(()].. Strain Isolation object Locus spectrum beta-lactamases
1 EC1/21 Dogs Wound -
2 EC2/21 Dogs Wound +
3 EC3/21 Cats Wound +
4 EC4/21 Cats Wound -
5 EC5/21 Dogs Wound +
6 EC6/21 Dogs Wound +
7 EC7/21 Cats Intestines -
8 EC8/21 Cats Intestines -
9 EC9/21 Dogs Intestines -
10 EC10/21 Dogs Oral cavity —

The presence of extended-spectrum beta-lacta-
mases for E. coli cultures was determined on the CHRO-
Magar™ ESBL medium (Table 1, Fig. 1). Therewith, af-
ter cultivation for 24 hours, colonies of EC1/21, EC4/21,

F

; | R .\"

EC7/21, EC8/21, EC9/21, EC10/21 strains on chromi-
um agar had weak growth of small colourless colonies.
Strains EC2/21, EC3/21, EC5/21, and EC6/21 formed li-
lac-coloured colonies.

Figure 1. Phenotypic determination of resistance factors on CHROMagar™ ESBL
Note: EC4/21 culture dish on the left (negative), EC5/21 culture dish on the right (positive)

During the study of isolates for sensitivity to an-
tibacterial drugs, the following data were obtained (Ta-
ble 2): 60% of isolates were resistant to the penicillin
group; 80% of isolates — to the cephalosporin group; 60%
of isolates — to the fluoroquinolone group; 10% of iso-
lates - to the carbapenem group; 30% of isolates — to the

aminoglycoside group. Therewith, all isolates were sen-
sitive to tobramycin and ceftazidime/avibactam. Isolates
selected from biomaterial from clinically healthy animals
showed resistance to fluoroquinolones, while isolates
from pathological material showed a higher percentage of
sensitivity.

Table 2. Sensitivity of E. coli isolates to antibiotics of different groups according
to EUCAST recommendations (M*m, n=6, P<0.01)

EUCAST
Anti-bacterial (mm) | gcy/21 | EC2/21 | EC3/21 | EC4/21 | EC5/21 | EC6/21 |EC7/21 | EC8/21 | EC9/21 | EC10/21
preparation

$> | R<

Penicillins
Piperacillin | 20 | 20 | 6.1R | 10.2R | 9.1R | 20.2S | 9.6R | 10.4R | 6.1R | 21.6S | 24.7S | 21.1S
Piperacillin /5 | 9 | ¢op | 2245 | 9.5R | 2495 | 12.6R | 214S | 13.3R | 2538 | 262S | 22.1S
tazobactam
Ticarcillin/= 150 | 95 | ¢7r | 2535 | 2121 | 93R | 162R | 159R | 22.11 | 15.5R | 26.85 | 104R
clavulanate
Ampicillin /1y 10 1 1695 | 1955 | 95R | 62R | 14.58 | 69R | 19.2S | 22.58 | 24.7S | 20.8S
sulbactam
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Table 2, Continued

Amoxicillin /

19 19 12.1R 21.1S 15.5R 14.2R 16.8R 20.6S 16.1R 14.2R 16.7R 12.2R
clavulanate

Fluoroquinolones

Levofloxacin 23 19 6.2R 12.3R | 16.1R | 24.5S | 26.1S | 16.1R | 28.1S | 12.1R | 10.2R 12.8R
Ciprofloxacin 25 22 6.5R 6.1R 9.2R 27.18 20.11 10.2R | 27.2S 15.3R | 16.2R 20.0R
Moxifloxacin 22 22 12.2R | 22.1S | 19.1R | 26.2S | 20.1R | 13.8R | 24.2S | 19.1R | 22.1S 17.4R

Ofloxacin 24 22 8.2R 26.8S 16.8R | 28.9S 26.7S 14.2R 16.8R | 18.9R | 16.9R 15.2R
Cephalosporins
Cefepime 27 24 26.41 19.2R | 11.8R | 28.1S 144R | 134R | 18.8R | 12.2R | 19.8R 13.2R

Cefotaxime 20 17 12.9R | 10.8R 9.1R 22.7S | 13.1R 7.1R 11.7R | 20.8S | 22.8S 16.8R
Cefuroxime 50 19 16.8R | 159R | 10.7R | 29.6I 16.9R | 12.6R | 14.5R | 13.8R | 16.3R 14.1R
Ceftazidime 22 19 10.1R | 13.1R | 13.2R | 25.2S8 | 17.0R 9.2R 12.1R | 144R | 21.21 20.61

Ceftazidime /
avibactam

13 13 16.2S | 18.3S | 20.0S | 16.9S | 23.1S | 16.4S 19.1S | 22.1S | 20.9S 25.38

Carbapenems

Meropenem 22 16 25.28 | 23.3S | 28.1S | 26.2S | 10.2R | 29.1S | 24.3S | 23.2S | 20.2I 29.18
Imipenem 22 19 30.3S | 14.6R | 13.2R | 29.1S | 16.1R | 20.1I | 28.7S | 13.1R | 21.6I 10.9R

Aminoglycosides

Amikacin 18 18 20.2S | 21.9S | 23.6S | 22.9S | 20.4S | 25.3S | 10.3R 9.2R 12.3R 14.4R
Tobramycin 16 16 20.1S | 26.2S 19.28 | 23.3S | 25.2S | 22.1S 17.28 18.35 17.6S 22.08
Gentamicin 17 17 19.2S | 15.1R | 20.1S | 23.8S | 10.2R | 139R | 11.9R | 16.1R | 19.9S 8.2R

Other

Aztreonam 26 21 10.8R | 24.6I 11.3R | 13.6R | 19.0R | 24.3] 27.18 25.21 | 29.2S 26.3S
Fosfomycin 21 21 13.0R | 10.6R | 18.2R | 20.0R | 11.3R | 26.8S | 13.8R | 24.5S | 26.7S 22.28
Tigecycline 18 18 20.28 | 23.9S | 26.8S | 25.1S | 26.1S | 20.1S | 19.7S 6.8R 20.28 9.8R

Based on the results of the study of the phenotypic  high-density biofilm; EC5/21, EC6/21 strains formed a me-
formation of biofilms (Table 3, Fig. 2) upon using the crys-  dium-density biofilm; and EC1/21,EC4/21,EC7/21,EC8/21,
tal violet staining method, EC2/21, EC3/21 strains formeda  EC9/21, EC10/21 strains formed a low-density biofilm.

Table 3. Results of phenotypic determination
of E. coli biofilm formation (crystal violet and Congo Red staining)

No. Density of the formed biofilm (n=12)

Seq. Strain Upon crystal violet staining Upon Congo Red staining

No. A570 1495
1 EC1/21 0.421 0.462
2 EC2/21 1.006 1.063
3 EC3/21 1.144 1.178
4 EC4/21 0.524 0.518
5 EC5/21 0.635 0.696
6 EC6/21 0.596 0.554
7 EC7/21 0.298 0.356
8 EC8/21 0.293 0.334
9 EC9/21 0.427 0.498
10 EC10/21 0.436 0.496
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Figure 2. E. coli biofilm formation stained with crystal violet (left panel) and Congo Red (right panel)

In turn, for the study of the phenotypic formation of
biofilms (Table 3, Fig. 2) upon using the Congo Red staining
method, EC2/21, EC3/21 strains formed a high-density bio-
film; EC/21, EC6/21 strains formed a medium-density bio-
film; and EC1/21,EC4/21,EC7/21,EC8/21,EC9/21,EC10/21
strains formed a low-density biofilm.

In 4 E. coli strains isolated from dog wounds, the
optical density of biofilm in vitro ranged from A 0.421-
1.006 for crystal violet and A 0.462-1.063 for Congo Red.
In 2 E. coli strains isolated from clinically healthy dogs, the
optical density of biofilms was A 0.427 (EC9/21) and 0.436
(EC10/21) for crystal violet and A 0.354 (EC9/21) and 1.063
(EC10/21) for Congo Red. In 2 E. coli strains isolated from
wounds in cats, the optical densities were A 1.144 (EC3/21)
and 0.524 (EC4/21) for crystal violet and A 1.178 (EC3/21)
and 0.518 (EC4/21) for Congo Red. In 2 E. coli strains iso-
lated from the intestines of cats, the optical density was
A 0.298 (EC7/21) and 0.293 (EC8/21) for crystal violet and
21 0.356 (EC7/21) and 0.334 (EC8/21) for Congo Red.

According to the above results, there is an inter-
dependence of antibiotic resistance of E. coli isolates and
their ability to form a biofilm. The ability of isolates to
form a higher-density biofilm was accompanied by better
resistance to antibacterial drugs. Thus, EC2/21 and EC3/21
isolates parted from pathological material that had a pos-
itive reaction to CHROMagar™ ESBL medium for the de-
termination of extended-spectrum beta-lactamases and
greater resistance to antibacterial drugs (Table 2) formed
a high-density biofilm with A 1.006 (EC2/21) and A 1.144
(EC3/21). Isolates from the pathological material isolated
from dogs, EC5/21, EC6/21, which had a positive reaction
to CHROMagar™ ESBL medium and high resistance to an-
tibacterial drugs (Table 2) formed a medium-density bio-
film with 2 0.635 (EC5/21) and A 0.596 (EC6/21). Therewith,
isolates from pathological and biological material that had
a negative reaction to the CHROMagar™ ESBL medium
formed a low-density biofilm. This indicates a positive cor-
relation between the level of antibiotic resistance of iso-
lates and the intensity of biofilm formation.

The results obtained regarding the biofilm for-
mation of E. coli coincide with the results of the study by
M.D. Kukhtin et al. [20], who indicated an increase in the
density of the biofilms formed with the intensive use of an-
tibacterial drugs. In the case under studyj, E. coli, which had
less resistance to antibacterial drugs, formed a lower-den-
sity biofilm than bacteria that had higher resistance to

these drugs, indicating an increase in the biofilm-forming
capacity of bacteria in response to the use of antibacterial
drugs. Furthermore, the regularities established in this
paper confirm the results of studies by M.M. Mishyna [21]
and Yu.Yu. Vishovan [10], who note that an increase in both
phenotypic and genotypic antibiotic resistance of micro-
organisms increases their ability to form biofilms, which is
an essential factor in the mechanism of formation of resist-
ance to antibacterial drugs.

Thus, upon developing an effective regimen for the
treatment of purulent lesions with antibacterial drugs, it
is necessary to conduct a bacteriological study for each
individual isolate. Equally important is the monitoring
of the antibiotic sensitivity of opportunistic and patho-
genic bacteria to adjust the already available antibiotic
therapy regimens. Furthermore, upon identifying isolates
with a high level of antibiotic resistance, their increased
ability to form biofilms should be considered. This may
require added measures to disinfect medical equipment
and instruments, as well as the need to introduce drugs
that prevent the formation of biofilms into the treatment
regimen.

Notably, an in-depth study of the correlation of
antibiotic resistance among biofilm-forming strains of
opportunistic and pathogenic bacteria will be the subject
of the author’s further research in this area.

Conclusions
As a result of the study of 63 samples of pathological and
biological material, 10 E. coli strains were isolated — 6 from
dogs and 4 from cats. Isolates parted from pathological
material had higher resistance to antibacterial drugs than
strains isolated from clinically healthy animals.

When investigating the results of phenotypic bi-
ofilm formation in a comparative aspect using the Congo
Red and crystal violet staining method, no substantial dif-
ferences were found. E. coli isolates with high resistance to
antibacterial drugs were found to have the ability to form
higher-density biofilms compared to more sensitive iso-
lates. E. coli isolates that had the ability to form beta-lacta-
mase formed a higher-density biofilm than isolates in which
this enzyme was not synthesised.

To screen the ability of microorganisms to form
extended-spectrum beta-lactamases, it is advisable to use
chromium-agar, which will substantially speed up obtaining
informative results.
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Oco0unBoCTi 0i0NJTIBKOYyTBOPEHHS JeAKUX IATOT€HHUX Ta KOMMEHCAJTbHUX
Escherichia coli, i3o1boBaHuX 3 OpraHiaMy codak i kotiB

Cepriit OnekcanpapoBuu bositHoBcbKuUii, TeTsina BacuniBaa Ma3syp

HaiioHanpHuit yHiBepcuTeT 6iopecypciB i MpUpOmOKOpUCTYBaHHS YKpaiHnu
03041, By I'epoiB O60ponu, 15, m. Kuis, Ykpaina

AHoOTAaIif. AKTYaabHICTb JOCTiIKEHHS 3yMOBJIeHA TIPOLIECOM €ITiIeMiYHOTO POCTY BHYTPIilIHbOMiKAPHSIHUX iHDEKITiiA,
o skux BigHocutbest Escherichia Coli (E. coli). OmuuM i3 akTOpiB MaTOreHHOCTi TaKMX MiKpOOpPraHi3MiB € 3JaTHICTh
II0 YTBOpPEeHHSI 6i0TUTiBKM — CKJIaJHOOPTaHi30BaHOTO CIIiBTOBAPUCTBA, BCepeaMHi K01 6akTepii HAOYBAIOTh MiJBUILEHOT
cTiftkocTi 1o daKkTOpiB LOBKiNIS, HacamMIlepes, 10 aHTMbaKTepiaabHMUX MpernapariB, UMM 3HAUHO YCKIaJHIOIOTh IIepebir
indexuiiHoro mpoitecy. Y 3B’43Ky 3 IIMM, METOI0 po60TH 6y/I0 BU3HAUUTH 0COGIMBOCTI (hopMyBaHHS Ta 3aJ€KHOCTI
minbHOCTI chopmMoBaHOi 6iOIIiBKM Bif aHTMOGIOTMKOPE3UCTEHTHOCTI MMaTOTeHHMX Ta KOMMeHcalbHUX ITamiB E. coli,
BUJIiIEHNX BiJ co6aK i KOTiB. JIucko-audysiiiHuM MmeTomoM, 3TiqHo 3 pekomeHaiisiMyu EUCAST, BCTaHOBJIEHO CTiliKiCTh
i3onaTiB E. coli mo aHTMOaKTepiaAbHMUX TIpernapariB. BMBUeHHS 3IaTHOCTI MiKpoopraHi3MiB ¢bopMyBaTu GiOIUTiBKM Ta
BU3HAYEHHS iX IIJIBHOCTI MPOBOAWIN Y CTEPWIBHUX TUIACTUKOBUX 96-TTYHKOBMX TUTAHIIETKax. 3MATHICTb (popMyBaT
6iOTUTiBKY OIiHIOBA/IM Bi3yaJbHO Ta MiKPOCKOIIYHO, IIIbHICTh 6i0TUIiBOK BU3HAYAIM B OOUHUIISIX, CIIEKTPOPOTOMETPUYHO,
3@ OMTUYHOIO TYCTMHOI0 MPOMMBHOTO PO3unHy. HaBejeHO pesynbTaTi JOCTiIKEeHHS 63 Mpo6 MaToNoTivHOrO (PaHOBi
iHndexiii) Ta 6iomoriuHoro Martepiany. 3 Hux orpumano 10 i3onsTiB E. coli (6 Bix cobak i 4 Bif KOTiB), sKi 6y/10 06paHO
ILJIST TIOJAJIbILIOTO AOC/imKeHHs. BcTaHOB/IEHO, 110 BCi i3onmsaTu E. coli Manyu 34aTHICTh 10 (PEHOTUIIOBOTO YTBOPEHHS
6iorutiBkM. JloCimimKeHa B3a€MO3a/le€XKHICTh aHTUOIOTUKOPE3UCTeHTHOCTI i30maTiB E. coli Ta iX 3maTHICTh yTBOPIOBATU
6iorutiBKy. Tak i30y1TH, Ki Gy/IM BUAIEH] 3 MATOMOTIYHOTO MaTepiaay Ta Maju MO3UTUBHY PEaKIlilo Ha CepeJoBUIIi
CHROMagar™ ESBL fj1s1 BU3HaueHHsT 6eTa-makTaMas pO3LIMPEHOro CIIeKTPY, Maliu Oi/bIy Pe3uCTeHTHICTh 10 Pi3HUX
TPy aHTHGAKTepiaJibHUX TperapariB i yTBOPIOBaIM 6iOTUIiIBKY BMCOKOI Ta cepelHbol HIITbHOCTI, TOMi, SIK i30/5TH
E. coli, Bumineni 3 maTonoriyHoro Ta 6i0/yI0OTiYHOrO MaTepiasliB 3 HEraTMBHOIO peakiiielo Ha cepemoBuini CHROMagar™
ESBL yTBOproBaiu 6i0ITiBKY HM3bKOI IIIIBHOCTI Ta MM MEHIIY Pe3UCTEHTHICTh 10 Pi3HUX TPy aHTHOAKTepiabHMUX
npenapatiB. OTpMMaHi pe3yabTaTy AAI0Th MOXJIMUBICTb MOIIYKY HOBUX, iHKOJIM albTepHATUBHMUX, METO/IiB JiKyBaHHS Ta
MPOGiNaKTVKM BUKITMKAHUX HUMU TIATOJIOTI i
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