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genera: Staphylococcus (coagulase-negative species), Streptococcus spp.,
Micrococcus spp., and Corynebacterium spp. These bacterial genera were
present in the bioaerosol of all rooms in 100% of cases. Gram-negative
species of bacteria were found in small quantities in the bioaerosol of
such rooms as for the primary examination and the manipulation area with
boxes for keeping sick animals. Representatives of gram-negative species
were detected in a considerably larger number from the bioaerosol of
the dental operating room during the day of the clinic. After disinfection
with bactericidal lamps, pathogens of nosocomial infections (S. aureus,
S. pseudintermedius, Acinetobacter baumani, P aeruginosa) were released in the
bioaerosol of such rooms as the primary examination, the manipulation
area with boxes for keeping sick animals, and the dental operating room.
This indicates that bioaerosol can serve as a medium for the spread of
nosocomial infections among animals in veterinary clinics. Thus, conducting
microbiological monitoring of bioaerosol in veterinary clinics will allow
identifying pathogens of nosocomial infections and introducing preventive
measures for the spread of pathogens
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INTRODUCTION

The control of nosocomial infection in medical and
veterinary institutions is crucial in the system of pre-
venting the spread of antibiotic-resistant strains among
patients and in the environment. Closed premises of
veterinary clinics often create conditions for the cir-
culation and transmission of nosocomial infection via
airborne bioaerosol (Jeong et al., 2022; Mocherniuk
et al., 2022; Zheng et al., 2023). Nosocomial infection
is considered a common cause of complications of the
underlying disease among companion animals in veteri-
nary clinics and quite often leads to mortality (Elnageh
et al., 2020). In addition, the infection of animals with
nosocomial pathogens leads to a long stay in clinics,
the use of a considerable range of antimicrobial prepa-
rations and the formation of pathogens with multi-re-
sistance to antibiotics (Morgado-Gamero et al., 2021).
Therefore, it is important that the microflora circulating
in the premises of veterinary clinics does not negatively
impact the health of patients, especially those who have
undergone surgery and are weakened (Sellera et al., 2021).
Therefore, microbiological monitoring of bioaerosol in
veterinary clinics can provide information about the
spread of nosocomial pathogens, transmission routes, and
the state of anti-epidemic measures.

Microorganisms can spread indoors by air-drop-
let, contact, and transfer by organisms (fleas, ticks, other
small animals) (Loncaric et al., 2019). Transmission of an
infection requires three elements: a source of pathogens,
a susceptible organism,and a route of transmission (Ber-
hilevych et al., 2021; Kisera et al., 2021). Such conditions
are created in veterinary clinics, since bioaerosols are air
pollutants. Bioaerosol is a collection of dead and living
pathogenicand non-pathogenic microorganisms,epithe-
lial cells, wool, hair, particles of plant origin, etc., which
are suspended in the air (Tsay et al., 2020). Exposure to
bioaerosol from the premises of veterinary clinics poses
a significant threat to the health of veterinary staff and
patient animals, as it can transmit pathogens of airborne
infections, acute toxic reactions, and allergies, according
to (Chen et al., 2022). Therefore, nosocomial pathogens
can contaminate instruments, implants, equipment, envi-
ronmental objects, and veterinary personnel by airborne
droplets. In this regard, the airborne route of trans-
mission of infections is an important one that needs to
be addressed (Fahlgren et al, 2010; Chai et al., 2021).

Researchers (Horiuk et al., 2020; Chueahiran et al,
2021; Tamakan & Gocmen, 2022) state that bacteria
inhabiting the mucous membranes of the nasal and
oral cavity and the skin can be easily transmitted by
airborne droplets, especially such dangerous bacteria
as methicillin-resistant Staphylococcus aureus (MRSA).
MRSA is one of the main organisms causing infections in
hospitalized animal patients in veterinary clinics or ani-
mal holding boxes (Elnageh et al., 2020). MRSA isolated
from companion animals (dogs, cats) cannot be distin-
guished from MRSA isolated from different biotopes of
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sick people. In addition, the authors (Chai et al.,2021 Lee
& Yoo, 2022) indicate that, apart from airborne trans-
mission, veterinary staff in hospitals are also at risk for
MRSA colonization and spreading this infection to other
people. Researchers (Song et al., 2021; Hamido et al.,
2022; Naziri et al., 2022) indicate that microorganisms
such as S. aureus, Escherichia spp., Klebsiella spp., Salmo-
nella spp., Serratia marcescens, Clostridium difficile and
Acinetobacter baumannii, were identified as pathogens
of nosocomial infections in hospitalized dogs and cats.
Specifically, they caused skin diseases, inflammation
of the ears, diseases of the urinary system, and com-
plicated the healing of wounds of various aetiologies.

Thus, the main pathogens of nosocomial infec-
tions of small animals are known and there are cer-
tain general recommendations for the prevention and
control of nosocomial pathogens. However, the study of
bioaerosol microflora of various objects in veterinary
clinics will provide a better insight into the sources of
infections, ways of transmission, and improve preventive
measures for the spread of nosocomial pathogens, both
among animals and veterinary personnel.

The purpose of this study was to determine the
species composition of bioaerosol microbiota in dif-
ferent premises of veterinary clinics before and after
disinfection using ultraviolet bactericidal lamps and to
figure out the possible role of bioaerosol in the trans-
mission of nosocomial pathogens.

MATERIALS AND METHODS

The study was conducted during 2021-2022 in veteri-
nary medicine clinics (n = 3) in Chernivtsi and Kolomyia
(Ukraine). 504 samples of bioaerosol from the premises
of veterinary clinics were investigated to determine
the effect of disinfection with bactericidal lamps on
the amount of residual microflora. Sanitation in these
clinics included daily evening wet cleaning of rooms
with bactericidal lamps and once every three days dis-
infection with a disinfectant with active substances:
N-(3-aminopropyl)-N-dodecylpropane-1,3-diamine and
N,N-didecyl-N,N-dimethylammonium chloride. Bacteri-
cidal lamps (15 W) were used for bioaerosol disinfec-
tion of premises, the duration of irradiation was 1 hour.

Bioaerosol (air) samples were taken in the prem-
ises of veterinary clinics by sedimentation method. For
this, open Petri dishes with blood agar and selective
media were placed in envelopes (four samples at the
corners and the fifth in the centre) at 0.5 m from the
wall and at a height of 1.6 m by 30 minutes, while the
windows and doors in the rooms were closed. After 30
minutes of exposure, the dishes were closed, placed in a
coolerbag,anddeliveredtothe laboratorywithin 2 hours.

To isolate microorganisms, inoculation was car-
ried out on the following media. Specifically, staphy-
lococci and micrococci were isolated on blood agar
containing 5% sodium chloride, enterococci - on Bile




Esculin Azide Agar, streptococci and corynebacteria - on
Streptococcus Selective Agar and blood agar. Mushrooms
were isolated on the Saburo medium. Enterobacteria
(Escherichia, Enterobacter, Citrobacter, Klebsiella, etc.)
were grown on Endo, Ploskirev, and Levin media. Pseu-
domonas were isolated on a medium containing acet-
amide, other non-fermenting bacteria (Acinetobacter
spp. and Alcaligenes spp.) — on MPA, with incubation at
20°C for 3 days. Cultures were incubated in a thermo-
stat at 37 = 1°C for 24-48 hours to isolate mesophilic
microorganisms, and fungi at +28 £ 1°C for 5 days. Isolated
cultures were identified according to morphological,
tinctorial, cultural, biochemical properties and signs of
pathogenicity, which are described in Bergey's Manual
of Systematic Bacteriology (Vos et al., 2011).

Statistical processing was performed by analysis
of variance using Fischer criteria (ANOVA). Data are pre-
sented as x*SD (mean*standard deviation). The signifi-
cance of the obtained data was assessed by the F-crite-
rion with a confidence level of P<0.05, P<0.01, P<0.001
(considering the Bonferroni correction).
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RESULTS AND DISCUSSION

Earlier studies (Mocherniuk et al., 2022) found that the
quantitative content of mesophilic bacteria in the bio-
aerosol of the premises of veterinary clinics increases
during the working day. Furthermore, there is a signif-
icant difference in the number of bacteria in different
rooms of the clinic, which depends on the intensity of
operation of the rooms and the therapeutic and preven-
tive manipulations that are carried out in them. It was
also found that microbial contamination of bioaerosol
increases considerably in winter, which can cause the
spread of nosocomial pathogens among patient ani-
mals that are overexposed around the clock. Therefore,
to establish the most common types of bacteria in the
bioaerosol of the premises of veterinary clinics, the iso-
lated microbiota were identified. Therewith, bioaerosol
samples were taken in the middle of the working day
and after sanitary measures were carried out in the eve-
ning, as described above. The results of identification
of isolated microorganisms before disinfection are pre-
sented in Table 1.

Table 1. Identification of bioaerosol microbiota of the premises of veterinary clinics (n = 3) selected during the working day, %

Frequency of m/o release from indoor bioaerosol:
- © -
Microorganisms g % _:, '§ ﬁ g‘ %__‘Fj ,g; E.J_ ; g\ﬁ ; géﬁ
ESE g = 2 A 55 £98  gE-
8cE 5 & ES5E e a8 3 c3
= © =1 = Nw oS o v o
Gram-positive:
CoNS 100 100 100 100 100 100 100
CoPS 16.3" 54" 2.7 194" 27.7" 0" 0"
Streptococcus spp. 100 100 100 100 100 100 100
Micrococcus spp. 100 100 100 100 100 100 100
Corynebacterium spp. 100 100 100 100 100 100 100
Enterococcus spp. 111 2.7 0 13.8 16.6° 0 0
Bacillus spp. 27.7 5.4 54 30.5 38.9° 8.3 5.4
Gram-negative:
Escherichia spp. 2.7 0 0 2.7 0 0
Enterobacter spp. 2.7 0 0 8.3 0 0
Acinetobacter spp. 111 0 0 8.3 194 0 0
Pseudomonas spp. 111 0 0 111 16.6° 0 0
Fungi 8.3 2.7 2.7 16.6 30.5° 0 0

Note: * - P<0.05, P<0.01 relative to the frequency of isolation of microorganisms from other rooms; *** - P<0.001
relative to the frequency of CoNS selection according to the F-criterion (considering the Bonferroni correction); CoNS -
coagulase-negative staphylococci; CoPS - coagulase-positive staphylococci

Source: compiled by the authors

The results of Table 1 show that the autoch-
thonous microbiota of the bioaerosol of veterinary
clinics includes the following genera of gram-positive

bacteria: Staphylococcus (coagulase-negative species),
Streptococcus spp., Micrococcus spp. and Corynebacterium

spp. These genera of bacteria were present in the
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bioaerosol of all rooms in 100% of cases. Although the
above types of bacteria are mostly non-pathogenic,
researchers (Naziri et al.,, 2022) indicate that they can
cause infections of the skin and genitourinary system in
companion animals. The high frequency of detection of
these microorganisms in the bioaerosol of all premises
during the working day (Smith et al., 2019) is associated
with the fact that they are common inhabitants of the
skin of dogs, cats, and people, and are easily released
into the environment on exfoliated epithelial cells,wool.

Bacillus spp. bacteria, which were isolated from
almost 30% of the examined samples of the rooms for
the primary examination and the manipulation zone
with boxes for keeping sick animals, were the second
most important in the composition of the gram-posi-
tive microbiota of the bioaerosol. Most often, species
of Bacillus spp. were emitted from the air during the
working day, especially from the dental operating room
in 38.9% of cases. Coagulase-positive species of staphy-
lococci were considerably less frequently isolated in the
bioaerosol of veterinary clinics (P<0.001) than coagu-
lase-negative species. They were not isolated from the
air of two operating rooms, while from the bioaerosol
of the premises of the ultrasound room and the X-ray
room, the frequency of their release was 5.4% and
2.7%, respectively. The most frequently isolated types
of coagulase-positive staphylococci were present in
the bioaerosol of the dental operating room - in 27.7%
of cases. The frequency of detection of these species
from the premises for primary examination and manip-
ulation zone with boxes for keeping sick animals was
16.3% and 19.4%, respectively. Considering this fact,
the presence of coagulase-positive species of staphy-
lococci in the bioaerosol of veterinary clinics can be a
serious source of spread of infection by airborne drop-
lets. Specifically, the transmission of pathogens most
often occurs in examination rooms, diagnostic rooms,
intensive care, holding boxes for sick animals, as well
as after contact with veterinary personnel (FeRler et al.,
2018; Krapf et al., 2019; Elnageh et al., 2020).

From the identified gram-positive coccal micro-
flora, Enterococcus spp.were least often released fromthe
bioaerosol of veterinary clinics during the working day.
Thus, from the air of the X-ray room and two operating
rooms, they were not released at all, and from the bio-
aerosol of the ultrasound room - in no more than 2.7%
of samples.Within 11.1-13.8% of the examined samples,
these types of bacteria were present in the bioaerosol of
the rooms for primary examination and the manipula-
tion area with boxes for keeping sick animals. The most
frequently isolated types were present in the bioaero-
sol of the dental operating room - in 16.6% of samples.
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The identification of gram-negative bioaerosol
microbiota of all premises of veterinary clinics indi-
cates that these microorganisms belong to the alloch-
thonous microflora of this research object. Since there
are no representatives of gram-negative bacteria that
would exceed 20% in terms of detection frequency.
That is, the frequency of detection of representatives of
gram-negative bacteria is significantly (P < 0.01) lower
than that of gram-positive species. The most frequently
identified gram-negative bacteria were Acinetobacter
spp. species, which were present in approximately 10%
of the bioaerosol samples of the premises for primary
examination and the manipulation area with boxes for
keeping sick animals. However, most often these spe-
cies were identified from the bioaerosol of the dental
operating room - in 19.4% of samples. Other represen-
tatives of gram-negative microbiota, namely Escherichia
spp. and Enterobacter spp., were detected only from the
bioaerosol of the premises for the primary examina-
tion and the dental operating room in 2.7% and 8.3%
of the samples, respectively. Types of Pseudomonas spp.
were also found in a few examined samples - 11.1% of
them were found in the primary examination room and
manipulation area with boxes for keeping sick animals.
However, most frequently — from the bioaerosol of the
dental operating room (16.6% of samples).

The minimum amount of fungal microflora from
the examined samples (2.7%) was detected from the
bioaerosol of the ultrasound room and the X-ray room.
An increase in the frequency of detection of fungi up to
8.3% was observed in the air of the room for primary
examination and up to 16.6% in the manipulation area
with boxes for keeping sick animals. Most often, these
microorganisms were present in the bioaerosol of the
dental operating room in 30.5% of the samples under
study. However, fungal microflora was not detected in
the bioaerosol of two operating rooms - orthopaedic
and soft tissues.

Therefore, the data of the study indicate that
the microbiota of the bioaerosol of veterinary clinics is
mainly represented by species of gram-positive coccal
microflora, which are isolated from almost all premises.
However, gram-negative bacterial species are found in
small amounts in the bioaerosol of such rooms as the room
for primary examination and the manipulation area
with boxes for holding sick animals. Representatives of
gram-negative species are detected in a considerably
larger number from the bioaerosol of the dental oper-
ating room during the day of the clinic. Table 2 shows the
results of a study on the detection and identification
of microbiota of bioaerosol of veterinary clinics after
disinfection using bactericidal lamps.
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Table 2. |dentification of bioaerosol microbiota of the premises of veterinary clinics (n = 3),
after disinfection with ultraviolet lamps, n = 36

Frequency of m/o release from indoor bioaerosol:
— [=)] >
Esm ©3 £ s%é* =2 §2% o8
. . Sl c 50 S8 ol A S TCo
Microorganisms -8c 3" om 8E-cc @ o © 2 o9
ot v o S = SS3 Qc Se = ac
- 9= c & > 23S o= o - -;OE‘ o
e® S E T c 23596 — £ Q0 £ K c
- S8 X FefE  Eg 52 £
SEg = ES5 S 8= g€ 3 °g
Gram-positive:
CoNS 100 83.3 83.3 100 100 86.1 83.3
CoPS 2.8 0 0 8.4 8.4 0 0
Streptococcus spp. 0 0 0 5.4 5.4 0 0
Micrococcus spp. 100 100 100 100 100 100 100
Corynebacterium spp. 100 0 0 100 100
Enterococcus spp. 0 0 0 2.8 5.4
Bacillus spp. 8.3 2.7 0 5.5 8.3 0 0
Gram-negative:
Escherichia spp. 0 0 0 0 0 0 0
Enterobacter spp. 0 0 0 0 0 0 0
Acinetobacter spp. 2.8 0 0 0 5.5 0 0
Pseudomonas spp. 0 0 0 2.7 0 0
Mushrooms 0 0 0 8.3 11.1° 0 0

Note: * - P<0.05 relative to the frequency of isolation of microorganisms from other premises according to the
F-criterion (considering the Bonferroni correction); CoNS - coagulase-negative staphylococci; CoPS - coagulase-positive

staphylococci
Source: compiled by the authors

It was established (Table 2) that after disinfec-
tion of premises with ultraviolet lamps, the frequency
of detection of microorganisms from bioaerosol signifi-
cantly decreased, or bacteria were not isolated at all.
Furthermore, gram-positive microorganisms of bio-
aerosol are more resistant to the influence of ultravio-
let rays of lamps, compared to gram-negative bacteria.
Therewith, among gram-positive bacteria, Micrococcus
spp. bacteria were in the first place in terms of frequen-
cy of isolation, which were detected in 100% of cases
from the bioaerosol of all premises after disinfection.
Coagulase-negative staphylococci, which were isolated
in 83.3-100% of samples, ranked second in frequency of
detection from bioaerosol after exposure to ultraviolet
rays. At the same time, coagulase-positive Staphylococ-
cus species were detected much less frequently in air
samples. Specifically, these species were found in 2.7%
of samples in the bioaerosol of rooms for primary examina-
tion and 8.3% of samples in the air of the manipulation
area with boxes for keeping sick animals and the dental
operating room. Bacteria of the species Corynebacteri-
um spp. were isolated in 100% of the samples under
study from the bioaerosol of the rooms for the primary
examination, the manipulation area with boxes for sick
animals and the dental operating room. They were not

emitted from the air of other premises of veterinary
clinics. The proposed disinfection with ultraviolet rays
had a rather harmful effect on bacteria of Streptococcus
spp. and Enterococcus spp., which were isolated only
from the bioaerosol of two rooms of the manipulation
area with boxes for keeping sick animals and the den-
tal operating room in 2.8-5.4% of samples. Spore-form-
ing bacteria species Bacillus spp. were released from
the bioaerosol of four premises with a frequency of no
more than 10%. Thus, bacteria were released from the
air of the room for the primary examination of animals
and the dental operating room in 8.3% of samples, and
from the bioaerosol of the ultrasound cabinet and ma-
nipulation area with boxes for keeping sick animals - in
2.7% and 5.5% of samples, respectively.

Among gram-negative bacteria from the bio-
aerosol of veterinary clinics after disinfection with bac-
tericidal lamps, only Acinetobacter spp. from two rooms:
for primary examination and dental operating room,
with a frequency of 2.8% and 5.5% of samples, respec-
tively. Pseudomonas spp. species were also isolated from
the bioaerosol of the dental operating room in the min-
imum amount from the tested samples - 2.7%. Fungal
microflora was present after treatment with ultraviolet
lamps only in the bioaerosol of the manipulation area
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with boxes for keeping sick animals and in the dental
operating room in 8.3 and 11.1% of samples, respectively.
No fungi were found in the air of other rooms.
Therefore, the identification of bioaerosol microbi-
ota of the premises of veterinary clinics after disinfection
with ultraviolet lamps established a significant decrease
in the frequency of detection of all microorganisms. At
the same time, in the bioaerosol of such premises as the
primary examination, the manipulation area with boxes
for keeping sick animals and the dental operating room,
types of gram-positive bacteria were distinguished, es-
pecially coagulase-positive staphylococci and fungi. This
suggests that under strong microbial contamination,
bacteria can survive in the suspended phase of bioaerosol
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and continue to be a source of infection. Therefore, the
authors of this paper believe that added disinfection mea-
sures should be taken to reduce the risk of the spread
of nosocomial pathogens in premises with an intensive
movement of animals, where frequent diagnostic manipu-
lations or dental treatments are carried out.

In general, gram-positive and gram-negative genera
of opportunistic pathogens, which can be a source of
nosocomial infection, were isolated from the bioaero-
sol of the premises of veterinary clinics. Figure 1 shows
the results of a study of the identification of gram-pos-
itive opportunistic microbiota of the bioaerosol of the
premises of veterinary clinics before and after disinfection
using bactericidal ultraviolet lamps.

=S, aureus

78.5 82.1

= S. pseudintermedius

= E. faecalis

E. faecium

215 4179

After disinfection

Figure 1. Identification of gram-positive opportunistic microorganisms from the bioaerosol
of the premises of veterinary clinics (n = 3)

Source: compiled by the authors

As Figure 1 shows, among the isolated coccal
bacteria from the bioaerosol before disinfection, coag-
ulase-positive staphylococci were represented by two
species: S. aureus and S. pseudintermedius. Therewith,
S. aureus accounted for 67.8 £ 2.1%, and S. pseudinter-
medius - 32.2 * 0.8%. According to (Murray et al., 2018),
S. pseudintermedius is a species that is mainly isolated
from dogs and cats and is the cause of diseases such
as pyoderma, otitis externa, etc. At the same time, S. au-
reus is a species that colonizes biotopes, both human
and animal ones (Berhilevych et al., 2021). Enterococci
before disinfection in the bioaerosol were mainly rep-
resented by the E. faecium species, which accounted for
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74.6 = 2.4% of the isolated cultures, and 25.4 £ 0.7%
belonged to E. faecalis.

Disinfection did not significantly change the ratio
between bacterial species, although greater resistance of
S.aureus and E. faecium to the action of ultraviolet radiation
was noted.The share of these species in disinfected air in-
creased by 10.7% and 7.5%, respectively. The detection of
coagulase-positive staphylococci and enterococci in the
bioaerosol of veterinary clinics after the action of bacteri-
cidal lamps indicates the imperfection of the introduced
system of combating infectious agents in these clinics.

The identification of gram-negative opportunistic
bacteria isolated from the bioaerosol is presented in Fig. 2.

92.4 = A. baurnanni

¥ Enterobacter spp.
= E. coli

P aeruginosa

76
0 O

After disinfection

Figure 2. |dentification of gram-negative opportunistic microorganisms from the bioaerosol
of the premises of veterinary clinics (n = 3)

Source: compiled by the authors
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It was established (Fig. 2) that among the bacte-
ria isolated from the bioaerosol before disinfection, the
largest share was Acinetobacter baumani - 47.7 £ 1.3%.
Enterobacter spp. accounted for 35.8 £ 1.1% of identi-
fied cultures, while the least were found for E. coli and
P aeruginosa - 10.4 = 0.4% and 6.1 £ 0.2%, respectively.

After a one-hour exposure to ultraviolet lamps,
E. coli and Enterobacter spp. cultures were not released
from the indoor bioaerosol, which indicates the bacte-
ricidal effect of this disinfection regimen on these types
of bacteria. At the same time, the cultures of Acineto-
bacter baumani stayed resistant to the action of ultravi-
olet rays, the share of which was 92.4 £ 3.8% of the iso-
lated gram-negative bacteria. In addition, P. aeruginosa
was isolated from the bioaerosol of some rooms after
disinfection, which accounted for 7.6 = 0.3% of cultures.

Therefore, the obtained data clearly shows that
representatives of gram-negative microflora are more
often released from the bioaerosol of the premises of
veterinary clinics with an intensive movement of an-
imals (examination room), where manipulations are
carried out with the possible splashing of tissue par-
ticles, tooth enamel (dental operating room), in boxes
for keeping sick animals, i.e., all this is connected with
biological secretions from animals. Such results are
consistent with research by (Sitkowska et al., 2015), that
the microbiota of the bioaerosol of veterinary clinics is
based on microorganisms that are representatives of the
normal microbiota of closed premises of the housing
stock, offices, i.e., gram-positive genera. Gram-negative
microflora is present in the air in most cases due to
violations of hygiene requirements, and in veterinary
clinics in the premises of long-term or permanent stay
of animals, for instance, in boxes after surgical inter-
vention (Pertegal et al., 2022).

Considering the data obtained, the authors of
this paper believe that the more frequent release of
gram-positive microflora from indoor bioaerosol, com-
pared to gram-negative, is explained by their greater re-
sistance to the action of ultraviolet rays. This fact is con-
firmed by (Fahlgren et al., 2010), who found increased
resistance of gram-positive microflora to strong sunlight
during long-term exposure, compared to gram-negative.
However, the survival of coagulase-positive staphylo-
cocci, enterococci, species of Acinetobacter spp., Pseu-
domonas spp. after air treatment with ultraviolet lamps
should be noted for such premises as the primary exam-
ination room,the manipulation area with boxes for keep-
ing sick animals, and the dental operating room. That
is, bacteria that, according (Hritcu et al, 2020; Elnageh
et al., 2020), are the cause of outbreaks of nosocomial
infections among animal patients in veterinary clinics.

Outbreaks of nosocomial infection in hospital-
ized animals caused by the multiresistant species Acine-
tobacter baumani are reported by researchers (Kempf
& Rolain, 2012). Therefore, it is necessary to pay atten-
tion to this type of bacteria in the practical activities of
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veterinary clinics. Researchers (Giannouli et al., 2013)
point to increased resistance to drying and the action of
ultraviolet radiation in Acinetobacter baumani, as they
can form dense biofilms on various surfaces and there-
by survive in the hospital environment. The obtained
studies indicate that some strains of opportunistic bac-
teria survive in the bioaerosol of the premises of veter-
inary clinics after exposure to ultraviolet rays of bacte-
ricidal lamps. This indicates that bioaerosol can serve
as a medium for the spread of nosocomial infections
among animals in veterinary clinics.

Therefore, today there is a considerable number
of recommendations for the prevention and control of
nosocomial infections in humane medicine, which are
based on practical experience (Zheng et al., 2023). At
the same time, there are no generally accepted rec-
ommendations or instructions for the supervision and
control of nosocomial pathogens in veterinary clinics
in Ukraine. This makes the system of preventive mea-
sures not too strong, since there are no stable, defined
indicators that need to be focused on, and accordingly
prevent the spread of nosocomial infection. Therefore,
the authors of the present study believe that the devel-
opment and implementation of a system for monitoring
nosocomial pathogens in veterinary medicine clinics in
Ukraine should complement the national strategy for
combating antibiotic resistance of microorganisms.
This will, firstly, reduce infection with resistant strains
of animals, secondly, reduce the use of broad-spectrum
antibiotics, and thirdly, prevent the spread of antibiot-
ic-resistant bacteria in the environment of veterinary
clinics between animals, between animals and veterinary
and service personnel, and between personnel and other
people and animals.

CONCLUSIONS

It was established that bacteria of the Micrococcus spp.,
Staphylococcus (coagulase-negative species), Streptococcus
spp. and Corynebacterium spp. species were released
from the bioaerosol of veterinary clinics during the
working day in 100% of cases. Coagulase-positive spe-
cies of staphylococci were present in indoor bioaero-
sols in 5.4-27.7% of samples. Gram-negative species
of bacteria: Escherichia spp., Enterobacter spp., Acineto-
bacter spp. and Pseudomonas spp. were present in the
bioaerosol of the dental operating room in 2.7-9.4% of
the samples, and these types of bacteria were practically
not isolated from the bioaerosol of other rooms. Thus,
gram-positive bacterial species make up the permanent
microflora of bioaerosol in veterinary clinics.
Disinfection with ultraviolet lamps ensured the
destruction of gram-negative bacteria, which were prac-
tically not released from the bioaerosol of the prem-
ises, except for the dental operating room, where up
to 5.5% of Acinetobacter spp. and Pseudomonas spp.
bacteria were released from the air. Gram-positive
microbiota was more resistant to the effects of ultraviolet
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rays, as bacteria of the Micrococcus spp., Staphylococcus

(coagulase-negative species) and Corynebacterium spp.

species were isolated from the bioaerosol in almost
100% of the samples.

The causative agents of nosocomial infections
were identified from the indoor bioaerosol: S. aureus
and S. pseudintermedius, Acinetobacter baumani and
P aeruginosa. This indicates that bioaerosol can serve as

a medium for the spread of pathogenic bacteria among
animals in veterinary clinics. In addition, this provides
a basis for the development of added sanitary mea-
sures to combat the spread of nosocomial pathogens.
Prospects for further research lie in determining the
sensitivity of the isolated microflora to antibacterial
preparations and establishing the presence of antibiotic
resistance plasmids.
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IlneHTNdiKauia MikpobioTu 6ioaeposonio
BeTepPUHAPHUX KJiHIK — 3anopykKa npodiflakTUKU HO30KOMiHaNbHOI iHpeKUii

Muxaitno Muxaiinosuy MouepHiok', Mukona MutpoBuy Kyxtun?,
KOnia BikTopiBHa lNopiok?, Jllo60B bpoHicnaeiBHa CaBuyk!, Bonoaumup Maenosuy Misuk!

13aknap BULWOi OCBiTH «[OAINbCbKMIA AEPXKABHUIA YHIBEPCUTET»
32316, Byn. LeByeHka, 12, M. KamaHeub-Tominbcbkmi, YKpaiHa

2TepHONINbCbKMI HALIOHANBbHWUIA TEXHIYHUI YHiBEpcUTET iMeHi IBaHa Myntos
46001, Byn. Pycbka, 56, M. TepHOnNinb, YKpaiHa

AHoTauif. BHYTpiWHbO NiKapHAHI iHbeKLin MalTb CYTTEBE 3HAYEHHS Y K/iHIKAX BETEPUHAPHOI MeauLMHMU,
OCKIIbKM MOXYTb KOHTaMiHYBaTW MOBEPXHI i 3apaxaTtn TBapuH yepe3 6ioaepo30nb Ta € NPUYMHOK HeedeKTUBHOI
aHTMbGioTMKOTEepanii.Y poboTi HaBeLeHO JOCNiIAXKEHHS BNAMBY Ae3iHDeKLii Ha MikpobioTy 6ioaepo30t0 BETepUHAPHUX
KniHik.MeTa poboTu nonsirana y BCTaHOB/EHHI Cklaay MikpobioTh 6ioaepo30/to NpuMiLLeHb BETEPUHAPHUX KNiHIK 0 Ta
nicns 3He3apaxeHHs ynsTpadioneToBnMm baktepmumaHuMm namnamu. lpobum bioaepo3onto BifdMpanu B NpUMiLLLEHHAX
BETEPUHAPHUX KNiHIK CEAMMEHTALIMHMM MeTOAOoM. |aeHTudiKaLio BuAiNeHoi MiKpobioTn NpoOBOAMAN KNACUYHUMM
METOAAMM i3 3aCTOCYBAHHSAM KOMEpLIiMHMUX TecT-cMcTeM Ans igeHTudikauii MikpoopraHismis. BctaHoBneHo, Wo Ao
NoCTiliHOi MikpobioTn Bioaepo30to BETEPUHAPHMX KITiHIK MOXHA BiHECTM HACTYMHI NPeACTaBHUKM FPaMNO3UTUBHUX
pogiB: Staphylococcus (koarynasoHeratuBHi BuAaM), Streptococcus spp., Micrococcus spp. Ta Corynebacterium spp.
[aHi poaun 6akTepint 6ynm HasBHI B Bioaepo3oni BCix npuMileHb y 100 % Bunagkis. [paMHeratmBHi BUau bakTepin
3yCTPIYaNMCa B HE3HAYHIM KiNibKOCTi B 6ioaepo30ni Taknx NPUMILLEHb, K AJ15 NEPBUHHOMO OrNSA4Y Ta MaHINYNALIAHINA
30Hi 3 BOKCaMK ANs NepeTpUMYBAHHS XBOPMX TBApUH. Y 3HAYHO BinbLuUii KinbKOCTi NpeACcTaBHUKM FpAaMHEraTMBHUX
BUAIB BUABNANMCS 3 6ioaepo30/10 CTOMATONONYHOI onepaLiiHoi NpoTaroM gHa pobotu kniHiku. Micna pesiHdekuii
HakTepuUMAHUMK NaMnamMu y 6ioaepo30i TaKMX NPUMILLEHb, IK NEPBMHHOIO OFNSNAY, MAHIMYyNsALiMHOI 30HM i3 Bokcamu
LN NepeTpyMyBaHHS XBOPWMX TBapWH Ta CTOMATOMIONYHOI OnepaLiiHoi BMAINSAUCS 30yAHMKM HO30KOMiHANBbHUX
iHdeKwin (S.aureus, S. pseudintermedius, Acinetobacter baumani, P. aeruginosa). Lle Bka3ye Ha Te, L0 6ioaepo3onb Moxe
CNyryBaTv CepesoBMLLEM A5 PO3MOBCIOAXKEHHS 30YAHMKIB HO30KOMiHANbHUX iH(DEKLiV cepep TBAPUH BETEPUHAPHUX
KniHik. OTxe, NpoBefeHHs Mikpo6ionoriYyHOro MOHITOpMHIy 6ioaepo30nl0 Y BeTEPUHAPHMUX KIiHIKaxX [03BONWTb
BUSIBUTU 30YOHMKIB HO30KOMiHaNbHUX IHDEKLIM Ta 3anpoBaguTH NPOdiNaKTUUHI 3aX0AM LWOA0 PO3MOBCHOAKEHHS
naToreHHiB

Kntouosi cnoBa: Mikpodnopa noBitps, Ae3iHPeKLiga ynbTpadioneToBUMM NaMnaMu, BHYTPILLHbONIKAPHSHI 306yAHUKM,
naToreHHi 6akrtepii
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