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Antibiotic-resistant bacteria are currently frequently isolated from
pets and farm animals. The long-term irrational use of antibiotics for the
treatment of animals and humans is underestimated and requires further
attention and research, including in Ukraine. The aim of our study was
to identify bacterial isolates and study their sensitivity to antibiotics in
urinary tract inflammation in dogs. According to the statistical data of
the VetForce system of the BTNAU clinic, out of 202 dogs examined
in the clinic, 15 (7.43 %) were diagnosed with diseases with signs of
urinary tract inflammation. It has been established that a large number
of microorganisms, mainly E. coli, Streptococcus urinae, Pseudomonas
aeruginosa and Staphylococcus aureus, causes inflammatory processes
of the urinary tract in dogs. A less common microorganism, Klebsiella
pneumonia, proved to be resistant.

It was found that bacterial cystitis (the first group of animals) pre-
vailed 1.5 times more often than in animals with urolithiasis. In dogs of
the first group of 6—12 years old and over 12 years old, the percentage of
the disease was higher compared to the group from 0.6 to 1.6 years old by
10.2 and 22.2 %, respectively.

Dogs of the second group, aged 1.6—12 years, suffering from urolithi-
asis (66.6 %), suffer from bacterial diseases 4 times more often compared
to animals aged 0.6—1.6 years. Streptococcus urinae, Escherichia coli,
Pseudomonas aeruginosa and Staphylococcus aureus were isolated and
identified from the urine of dogs in this group. In the associated form,
E. coli and Streptococcus pyogene predominated in the urine of dogs.
A resistant strain of Klebsiella pneumonia to amoxicillin, streptomycin,
kanamycin, gentamicin and tetracycline was identified.

Antibiotics should be used rationally, taking into account that for the
treatment of animals it is necessary to determine the sensitivity of the
pathogen with which the animal was infected. Antibiotic therapy should
be carried out until complete elimination, which is sometimes achieved
through prolonged treatment.

Key words: microorganisms, distribution, pathogens, urine, dogs,
resistance, antibiotics, urinary tract, bacteriological testing.
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Problem statement and analysis of recent
research. Despite the martial law in Ukraine, peo-
ple continue to care about animals, including pets.
They continue to care for them and treat them in
case of illness. There is also a continued demand
for animals as security. However, the presence
of pathogens in the environment, the presence of
transmission factors for these pathogens, and the
presence of a favourable host lead to an infectious
process, an infectious disease in an animal. Pre-
vention and treatment of infections are of key im-
portance for the health of animals, people and the
environment.

Depending on the number of animals in an
individual sector and the preventive protection
measures taken, infectious diseases can spread
rapidly, infecting dogs and their owners. Today,
there is already evidence of keeping and rearing
farm animals without antibiotics. The increase in
the cost of such products does not meet the needs
of consumers. Therefore, antibiotics continue to
be used on livestock farms to treat animals, de-
spite restrictions and recommendations to reduce
their use [1-4].

Unfortunately, the widespread and long-term
use of antibiotics has increased the pressure on
natural selection among bacterial strains that are
resistant to various antimicrobial drugs [5-6].
Antibiotic-resistant bacteria are now frequently
isolated from humans, pets and farm animals [6].
In addition, antibacterial compounds and resistant
bacteria are spreading beyond agricultural regions
and accelerating the phenomenon of resistance in
other bacteria, including those pathogenic to hu-
mans. Several other factors, such as climate change
and biodiversity, and the development of tourism,
force pathogens to evolve and adapt quickly to the
environment [7]. Evolution in microorganisms is
primarily a slow process that takes many genera-
tions. Bacteria can modulate their gene repertoire
in just one generation and thus radically change
their behaviour towards a particular antibacterial
drug. Mobile genetic elements, such as plasmids,
transposons and integrons, facilitate horizontal
gene transfer between species and help bacteria
evolve faster, including the acquisition of viru-
lence factors or antibiotic resistance [6].

The emergence of resistance in microorgan-
isms common to dogs is already threatening the
effectiveness of antibiotics, including those his-
torically used in medicine to alleviate problems
caused by infections [5-8]. When discovering
penicillin, Alexander Fleming observed organ-
isms capable of resistance and demanded caution
in its use [7-15]. The existence of antibiotic re-
sistance among bacteria and the ineffectiveness
of some drugs have already been proven [8-23].

The World Health Organisation (WHO) has an-
nounced that about 700,000 deaths each year are
attributed to resistant and persistent pathogens that
cause infectious diseases with complications and
long-term treatment. If the problem of increas-
ing bacterial resistance to antibiotics continues
to grow at the same rate, the number could reach
10 000 000 deaths among the world's population
by 2050 [24-26].

The spread of resistant pathogens occurs from
one animal species to another, from animals to
humans. Therefore, the infection vector of dogs,
which can spread these bacteria to farm animals
and humans, is dangerous. Therefore, the One
Health approach to combating the biotic and abi-
otic components involved in the phenomenon of
antibiotic resistance is becoming even more rel-
evant in veterinary medicine. Understanding how
antibiotic resistance develops in microorganisms
throughout the agri-food chain is essential for One
Health. Scientists in the context of international
projects, including the European Union project
«Improving skills in laboratory practice for agri-
food specialists in eastern Europe» (Ag-Lab), are
considering the problem of antibiotic resistance
development in the world. Unfortunately, while
125 countries have announced some kind of anti-
microbial resistance awareness activities, only 36
of them are taking steps to address this problem in
the agricultural sector [27-30]. This suggests that
the impact of agriculture on antimicrobial resis-
tance may be underestimated and requires further
attention and research, including in Ukraine.

The aim of the study was to isolate, identify
bacterial isolates and study their sensitivity to an-
tibiotics in dogs with urinary tract inflammation.

The material for the study was urine from
dogs with signs of urinary tract inflammation. We
selected animals whose owners sought help at the
BTNAU FVM clinic. The material for the study
was dogs with signs of urinary tract inflammation
(n=15), which were divided by age and breed into
2 groups (the first - with bacterial cystitis (n=6),
the second — with urolithiasis (n=9). The study was
conducted during 2021-2022, using the VetForce
system of the BTNAU clinic. In order to establish
the cause of the disease, biomaterial for bacteri-
ological studies was taken from animals with a
clear clinical picture of the disease. The material
was delivered to the educational and research lab-
oratory for molecular diagnosis of FVM in sterile
dishes, not preserved. Since the laboratory is lo-
cated next to the clinic, we did not use transport
systems (ready-to-use media with swabs for trans-
porting samples in MS651 poly-styrene tubes).
The material collected from each animal was in
separate tubes well sealed with sterile stoppers.
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Materials were numbered, indicating the species,
sex, name and location from which the material
was taken. All materials were placed in boxes with
refrigerants and plastic containers and delivered to
the laboratory. For each material, an accompany-
ing document was filled out according to the form
provided by the laboratory. The accompanying
documents indicated the type of biomaterial, data
on the number of patients and animals, their spe-
cies, age and nature of the disease, and the prelim-
inary diagnosis made by a veterinary specialist.
The biological material was examined in three se-
quences to ensure the reliability of the diagnosis.

Sampling of pathological material and prepa-
ration of accompanying documents was carried out
in accordance with the "Rules for sampling patho-
logical material, blood, feed, water and sending
them for research" Ne 15-14/111 of 15 April 1997
[31]. Urine samples were collected in a volume of
15+5 ml, and sowing on nutrient media was per-
formed upon admission to the laboratory. Bacte-
riological studies were performed in accordance
with SOPs and general biosafety rules [32-35].
Urine samples were inoculated on nutrient media
and microscopic examination of the urine sedi-
ment was performed. After the urine had been at
rest for 1.5 hours (enough time for the sediment to
fall to the bottom), it was collected and put into a
centrifuge tube with the sample number written on
it. Sterile tubes were used for each sample. 10 ml
of dog urine collected from the bottom of the ves-
sel was centrifuged for 5 min at 2000 rpm. The
precipitate of dog urine was used for the prepara-
tion of preparations and sowing on nutrient me-
dia. The prepared preparations were stained by
the Gram's method. The Gram staining protocol
for microorganisms consisted of 4 main stages:
1) application of carbolic genicyanine violet solu-
tion for 1 min on the heat-treated smear prepara-
tion (dried and fixed) and rinsing with a soft, in-
direct stream of tap water; 2) applying a mordant
— Lugol's solution for 1 minute and rinsing with
a soft, indirect stream of tap water; 3) applying a
decoloriser — 96° ethyl alcohol for 15 seconds and
rinsing for 2 seconds with a soft, indirect stream
of tap water; 4) by applying safranin for 30 sec-
onds to 1 minute and rinsing with a soft, indirect
stream of tap water. After that, they were dried and
microscopy was performed [36]. To determine the
presence of microorganisms in the urine and study
their tinctorial properties, a study was performed
using an immersion system with a magnification
of X1000 [37].

Primary cultures of samples, with the selec-
tion of pathogens, were performed on blood MPA,
with subsequent re-cultures and the use of the
API-test system. The study of QMAFAnM indi-
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cators (the quantity of mesophilic and facultative
anaerobic microorganisms) was carried out using
the meat-peptone agar (MPA) medium, the sensi-
tivity to antibiotics of the selected isolates — by
Muller-Hinton, disk diffusion method. This uni-
versal method is for a wide range of antimicro-
bial drugs and does not require the use of special
equipment. The EUCAST method is a standard-
ized method based on the principles defined in
the report of the International Collaborative An-
tibiotic Susceptibility Study and the experience of
expert groups around the world. The selection of
antibiotics (amoxicillin, cephalexin, kanamycin,
lincomycin, streptomycin, spiramycin, enrofloxa-
cin, rifampicin, erythromycin, tetracycline, genta-
micin, colic, etc.) and the determination of their
limit values for the diameters of growth retarda-
tion zones were calibrated in accordance with the
European limit values published by EUCAST and
freely available on the EUCAST website http://
www.eucast.org [38].

Miiller-Hinton agar was prepared according to
the manufacturer's instructions [38]. The medium
was poured to a thickness of 4.0 + 0.5 mm (ap-
proximately 25 ml for a 90 mm diameter round
dish). The surface of the agar was dry before use,
with no condensation on the surface. If necessary,
the plates were dried at 20 — 25 °C for 8§ — 10 h or
at — 35 °C with the lid removed for 15 min. They
were stored in a refrigerator at 4 — 8 °C.

Results of the study. According to the statis-
tics of the VetForce system of the BTNAU clinic,
out of 202 dogs examined in the clinic, 15 (7.43 %)
were found to have diseases with signs of urinary
tract inflammation, indicating the prevalence of
this disease among this species of animals. We ex-
amined urine samples from animals with urinary
tract inflammation caused by bacterial pathogens,
depending on the age of the animals (Fig. 1).

The results of the study indicate that inflam-
matory processes of the urinary tract caused by
bacterial pathogens were recorded in animals of
different ages. However, the percentage of dogs
with bacterial cystitis was 1.5 times higher than
that of animals with urolithiasis (n=6 out of 15).
It should be noted that these were mainly dogs older
than 1.6 years. In the animals of the first, older age
group (6 — 12 and over 12 years), the percentage of
the disease was higher compared to dogs from 0.6
to 1.6 years old by 10.2 and 22.2 %, respectively.

In the animals of the second group with
urolithiasis, the quantitative index was lower
compared to the first group and no disease was
observed in dogs aged 0.6 to 1.6 years. In dogs
aged 1.6-12 years, the figures were identical and
amounted to 16.7 %, while in animals older than
12 years, the disease was recorded 4 times more
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often compared to animals aged 1.6—12 years and
amounted to 66.6 %.

It was found that the number of dogs with uri-
nary tract inflammation caused by bacterial patho-
gens increases with age.

During the study, the clinic was visited by own-
ers of dogs with signs of urinary tract disease of
the following breeds: German Shepherd, French
Buddhist, Shar Pei, Poodle, Cocker Spaniel,

Golden Retriever, and Bull Terrier. Among the an-
imals of the first group (Fig. 2), the disease was
recorded in German shepherds, cocker spaniels
and Sharps. In animals of the second group — in
Cocker Spaniels and German Shepherds.

Thus, we found that in dogs, inflammatory
processes of the urinary tract caused by bacteri-
al pathogens were most often recorded in Cocker
Spaniels and German Shepherds.

Percentage of dog disease
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Fig. 1. Inflammatory processes of the urinary tract caused
by bacterial pathogens depending on the age of dogs, n=15.
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Fig. 2. Distribution of morbidity in dogs with signs of inflammation of the urinary system,
depending on the breed of dogs (1 — German Shepherd, 2 — French Bulldog, 3 — Shar Pei,
4 — poodle, 5 — Cocker Spaniel, 6 — Golden Retriever, 7 — Bull Terrier).
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We established that the quantity of mesophilic
aerobic and facultative anaerobic microorganisms
(QMAFANM) in animal urine in animals of the
Ist and 2nd groups was probably higher than 107,
which is a normative indicator (1-st group Lim =
7x10%*/7.3x10°CFU, 2-nd Lim=4x 10*/3 x 10°
CFU), which indicates an increase in the number
of microorganisms (Fig. 3).

The results of the table show that during the
study, a gram-negative, facultative anaerobic bac-
terium Escherichia coli was detected. It should be
noted that this microorganism was detected more
often than others.

Streptococci (Streptococcus spp.) were detect-
ed in dog urine samples - they were arranged in a
chain and stained purple by Gram's stain.
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Fig. 3. Indicators of CFU in the urine of pre-lactating animals,
the first group relative to the second.

During the bacteriological examination of the
urine of dogs of the first and second groups, we
isolated and identified the bacteria Sarcina urinae,
which were found mainly in alkaline samples. We
also isolated sapophytic urinary streptococci -
Streptococcus urina: large diplococci arranged in a
chain were isolated from alkaline urine. In addition
to them, E. coli, Ps. aeruginosa and pus-forming
bacteria were detected: Streptococcus pyogenes,
Staphylococcus aureus, etc. (Table 1).

Table 1 — Urine microflora

Isolated microflora from animal urine, n =15

Mon(;llrife;tlon, Association of microflora, n=6
Streptococcus | E. coli, Sarcina urinae, Staphylo-
urinae coccus aureus
E.coli(3) E. coli, Streptococcus pyogenes
Pseudomonas Proteus spp., Saccharomyces s,
aeruginosa (2) PP yees Spp-
Staphylococcus Pseudomonas aeruginosa, E. coli,
aureus s
C. and Ibicans coli, Streptococcus pyogene,
Proteus spp.
Streptococcus Streptococcus urinae, E. coli,
pyogenes Klebsiella pneumonia
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Examining the urine sediment under the mi-
croscope, we found yeast fungi (Saccharomyces)
in the form of oval shiny nucleated formations
arranged individually, in groups or in chains.
New cells were formed on individual cells of
yeast-like fungi by budding. Unlike erythro-
cytes, which have similarities to fungi, yeast fun-
gi were not destroyed by the addition of a drop of
acetic acid to the preparation. In addition, when
comparing the results of the two groups - 55.6
and 66.7 per cent versus 44.4 and 33.3 per cent,
respectively - the infection in the dogs' organ-
isms caused by bacteria of the same species pre-
vailed (Fig. 4).

We found that Escherichia coli, Streptococcus
urinae, Pseudomonas aeruginosa and Staphylo-
coccus aureus were most often isolated from dog
urine (Fig. 5).

Thus, we found that in both groups, pathogens
were predominantly isolated as monoinfections:
E. coli and Pseudomonas aeruginosa. However,
it should be noted that in group 2, monoinfection
in dogs (66.7 %) was 10.1 % higher compared to
the first group (55.6 %). In addition, in animals
with bacteria isolated in associations, they pre-
vailed in the first group and amounted to 44.4 %,
compared to 33.3 % in the second group. In the
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associated form, Escherichia coli and Streptococ-
cus pyogenes prevailed. In order to prescribe the
treatment of animals, the next stage of research
was to determine the sensitivity of the isolated mi-
croorganisms to antibiotics (Fig. 6).

The isolates were sensitive (the zone of growth
retardation was 1 — 3 mm higher) to Cephalexin,
and one was weakly sensitive.

Thus, we have established that a large num-
ber of microorganisms cause urinary tract in-
flammation in dogs, but mainly Escherichia coli,
Streptococcus urinae, Pseudomonas aeruginosa
and Staphylococcus aureus. However, Klebsiella
pneumonia, a less common microorganism in ani-
mal urine, was resistant.

Discussion. The results of bacteriological di-
agnostics are necessary for the diagnosis, as well
as for the correct choice of drugs for use. If the
degree of bacteriuria does not exceed 10° micro-
bial cells in 1 ml of urine, this indicates the ab-

sence of inflammation, urine contamination; if the
bacteriuria is 10* microbial cells in 1 ml of urine,
the result is doubtful and it is recommended to re-
peat the study; the degree of bacteriuria was 103
or more microbial cells. During the initial exam-
ination of urine samples from sick dogs, we found
more than 10° (9 x 105, 4 x 10° CFU) in groups 1
and 2, indicating bacteriuria [39].

Some scientists claim that enterococci are
found in the urine. Infection with enterococci
mainly occurs with water. The maximum permis-
sible level for water contamination with entero-
cocci is 7 CFU per 100 ml of water. It is believed
that this provides a high correlation of enterococci
in urban sewage. However, we did not detect en-
terococci in samples from sick animals. The main
feature of enterococci is that they are classified
as opportunistic pathogens. About 20 species are
known (E. pallens, E. gilvus, E. faecalis, E. fae-
cium, E. avium, etc.) [40—41].

Fig. 4. Percentage of isolated isolates, relative to groups, %.

Fig. 5. Isolated cultures from the urine of experimental dogs.
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Fig. 6. Determination of the sensitivity of microorganisms isolated from urine to antibiotics.

The liver suffers from the effects of toxins syn-
thesised by bacteria: it does not have time to neu-
tralise harmful substances. The metabolites then
enter the bloodstream and cause a picture of he-
patic encephalopathy. An increase in the amount
of QMAFAnM leads to diseases of the genitouri-
nary system, causes cystitis, inflammation of the
urinary bladder becomes the cause of the develop-
ment of pyelonephritis [41].

A urinary tract infection is the presence of mi-
croorganisms in the urinary tract above the bladder
sphincter, which is normally sterile. Significant bac-
teriuria, which we found in the urine of all groups,
all animals, indicated a urinary tract infection - the
number of live bacteria of one strain in 1 ml of
urine. Under normal conditions, the urinary tract
is sterile, with the exception of the urethra, which
is home to mainly saprophytic coagulase-negative
staphylococci (Staphylococcus epidermidis), vag-
inal bacilli (Haemophilus vaginalis), non-haemo-
lytic streptococci, corynebacteria, and lactic acid
bacteria (Lactobacillus) [42—43].

Pathogenic microorganisms colonise the uri-
nary system mainly by ascending pathways. The
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first step in the development of an ascending uri-
nary tract infection is the colonisation of the ure-
thra by uropathogenic bacteria. This is easier in
females, where the vagina is the reservoir of uro-
pathogenic microorganisms; the distance between
the urethra and the anus is also smaller. The next
step is the penetration of bacteria, often during
sexual intercourse [43].

The infectious agent can enter the urinary sys-
tem in three ways: a) haematogenous - from dis-
tant sources, b) lymphogenous — from the genital
organs, intestines, c) ascending - from the urinary
tract [44]. The effect of infection on the stone for-
mation process is reduced to three main points.
The infectious agent, being sufficiently virulent,
causes inflammatory changes in the urinary sys-
tem. This is evidenced by the physicochemical
parameters of urine: a violation of the ratio of
hydrophilic and hydrophobic colloids, a decrease
in surface tension, a decrease in the solubility of
minerals, the appearance of desquamated epitheli-
um, etc. [45—46]. Formation of mucus around the
microorganisms, which, together with rejected ep-
ithelial cells, forms the core of the future calculus,
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and infected urine acquires a stable pH [47—48].
For example, the enzymes Proteus spp., Pseudo-
monas and Klebsiella spp. break down urea into
water and ammonia, which leads to a shift in urine
pH to 7.5—9.0. Despite the significant progress in
the study of urolithiasis and the availability of a
significant amount of literature on this issue, the
question of the origin of urinary tract stones still
remains one of the most complex and unexplored.

Antibiotic therapy should be carried out until
complete elimination, which is achieved through
long-term treatment. According to veterinarians,
long-term treatment requires the alternation of two
or three drugs at the same time. This ensures a bet-
ter bacteriolytic effect and reduces the possibility
of developing resistant strains of bacteria. Local
application of antibiotics in the form of an instilla-
tion into the urinary tract is also not recommend-
ed, as its mucous membrane has no absorption ca-
pacity. Consequently, the administered antibiotics
will dissolve in the urine and be excreted [49].

Conclusions. 1. Bacterial pathogens cause in-
flammatory processes of the urinary tract, which
are recorded mainly in German Shepherds and
Rocker Spaniels of all ages, especially those older
than 1.6 years. Bacterial cystitis prevails by 1.5
times compared to the figures for animals with
urolithiasis. In dogs of the first group of 6—12 and
older than 12 years, the percentage of the disease
was higher compared to the group from 0.6 to 1.6
years by 10.2 and 22.2 %, respectively.

2. Dogs aged 1.6—12 years suffering from uro-
lithiasis (66.6 %) suffer from bacterial diseases 4
times more often than animals aged 1.6—12 years.
Streptococcus urinae, Escherichia coli, Pseudo-
monas aeruginosa and Staphylococcus aureus
were isolated and identified from dog urine. In the
associated form, they predominated in the urine of
dogs: E. coli and Streptococcus pyogene.

3. Klebsiella pneumonia was found to be re-
sistant to amoxicillin, streptomycin, kanamycin,
gentamicin and tetracycline.
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Bupuenns mikpoduiopu cedi Ta pe3sucTEeHTHOCTI
BHiTeHUX 30yTHUKIB 32 3anaJLHUX MpoleciB ceyo-
BUBIIHUX HLIAXIB y codak

Pyo6aenko 1.0., Yemeposcebka 1.O., Boaiopyx M.O.,
Tapanyxa C.I., Hazapenxo M.O., Py6aenxo C.B.

Criiiki 10 aHTHOIOTHKIB OakTepii, Hapasi, 4acTo
BHUIUISAIOTH BiJl MOMAIIHIX YITIOOJIEHIB Ta CIIbCHKO-
TOCIIOJIapChKHUX TBapHH. TpuBajie HepalioHaJbHE 3a-
CTOCYBaHHS aHTHOIOTHKIB, 3 METOIO JIIKyBaHHS TBa-
pUH Ta JIONEH, HEJOOIIHEeHe 1 MOTpedye MOoAaIbIIuX
JIOCITI/DKeHb, 30KpeMa Ha TepuTopii Ykpainu. Mera
JOCIIJDKeHHST — ieHTHdiKallis OakTepiaJbHUX 130515~
TIB Ta BHBYCHHS iX UyTIHBOCTI JIO aHTHOIOTHKIB 3a
3amajJbHUX MPOIIECIB CEUYOBHMBIIHUX IUIAXIB y cobak.
3a CTaTUCTUYHUMU JTaHUMU CUCTEMU VetForce KiiHi-
xu BHAY, i3 202 cobaxk, sxi Oymu oO0cTekeHi y KITiHii,
y 15 (7,43 %) BUsABIEHO 3aXBOPIOBAHHS 3 O3HAKAMH
3anaibHUX MPOIECIB CEYOBUBIMHUX IUIAXiB. BCTaHOB-
JIEHO, IO 3amalibHi MPOLECH CEYOBUBIIHHUX IUISXIB
y cobaKk CIPHYHMHIOE PsiJi MIKPOOPTaHi3MiB, 1€, Iepe-
BaxHO, E. coli, Streptococcus urinae, Pseudomonas
aeruginosa Ta Staphylococcus aureus. Pe3ucreHT-
HUM BUSIBHBCS MEHII IMOIIMPEHUH MIKpOOpraHizm —
Klebsiella pneumonia.

Bcranosneno, mo 0akrepialbHUNA UCTUT (TIepIia
rpyTa TBapHH) IepeBakae y 1,5 pasu, mopiBHAHO 3 I0-
Ka3HUKaMH XBOPHX TBapHH Ha CEYOKaM’siHY XBOpOOY.
V¥ cobak nepmmoi rpymu 6—12 ta crapmux 12 pokiB Bif-
COTOK 3aXBOPIOBaHH: OyB BUILMM, IOPiBHSHO 3 TPYIIOIO0
Bix 0,6 1o 1,6 pokiB Ha 10,2 Ta 22,2 %, BiAMOBIAHO.

Cobaku mpyroi rpynu, Bikom 1,6—12 pokiB, XBo-
pi Ha cedokam’siHy XBOpoOy (66,6 %), XBOpitoTh Ha
OaxTepialbHI 3aXBOPIOBAHHSA Y 4 pa3y YacTillle IMopiB-
HsiHO 3 TBapuHamu 0,6—1,6 pokiB. I3 ceui cobak i€l
TPy BHUIUIGHO Ta imeHTU(IKOBAaHO Streptococcus
urinae, Escherichia coli, Pseudomonas aeruginosa ta
Staphylococcus aureus. B aconiiioBaniii ¢popmi y ceui
cobak nepeBaxkanu E. coli Ta Streptococcus pyogene.
Busineno pesucrentuuit mram Klebsiella pneumonia
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IO aMOKCHIIMITIHY, CTPETITOMIITIHY, KaHAMIIINHY, TeHTa-
MIIUHY Ta TETPAIHKITIHY.

Ciin pallioHaJbHO 3aCTOCOBYBaTH aHTHOIOTHKH,
BpaxoBYBaTH, IO UIS JIIKYBaHHA TBapHH HEOOXiTHO
BHU3HAUaTH YYTIHMBICTH IATOTEHY, SKAM iH(]iKyBamacs
I TBapuHA. AHTHOAKTEpiaJbHy Tepamilo IOIUIBHO
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MIPOBOIHTH JI0 TIOBHOI JIIKBiJaIlii, sIKa JOCSATAETHCA 1H-
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