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Abstract. The purpose of this study was to evaluate the sensitivity of Escherichia coli to antibiotics
in the context of supplementing the diet of three-month-old French bulldog puppies with a
probiotic as a biologically active additive. The study employed standard clinical, microbiological,
and bacteriological methods, specifically, the disk-diffusion method to assess the sensitivity of
Escherichia coli cultures to antibiotics and the general bacteriological contamination of faeces
samples of puppies of one control group and two experimental groups of puppies that received
a probiotic preparation as a feed supplement to the main diet. The study of the effects of the
probiotic on the intestinal microflora of puppies found that the use of the probiotic significantly
influenced the level of bacterial contamination of the stool samples of the experimental
groups. The results of determining the sensitivity of Escherichia coli culture to 14 antibiotics
were provided. The sensitivity of the culture to the selected antibiotic was determined by
the size of the diameter of the growth retardation zones of microorganisms. The findings of
the study revealed that the cultures were reliably susceptible to fosfomycin, kanamycin, and
azithromycin. The addition of a probiotic symbiotic preparation based on Bacillus subtilis and
Bacillus licheniformis to the diet of the dogs had a significant effect on sensitivity in 78.6% of
combinations of conditions and antibacterial substances. Considering the current findings of
analogous studies of the preparation on poultry and data on the improvement of biosynthetic
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processes in the digestive tract, indicators of poultry productivity, as well as an increase in the
weight of individuals and the intensity of metabolic processes in the body, there are significant
prospects for further research in this area and a more detailed study on the use of probiotic
therapy in healthy puppies. The findings of the present study can be useful for veterinarians,
scientists, and kennel workers of the Kennel Club of Ukraine, the Canine Service of the Armed
Forces of Ukraine, and other law enforcement agencies that directly maintain service dogs
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Introduction

Antibiotics were one of the most significant
discoveries of the 20" century, saving millions
of lives from infectious diseases. The high se-
lective pressure resulting from the prolifera-
tion and misuse of antibiotics over the years
has led to the development of antimicrobial re-
sistance to many agents (Saha & Sarkar, 2021).
Numerous interrelated factors in healthcare
and agriculture contribute to the development
of antimicrobial resistance through various
mechanisms of drug resistance. This was large-
ly facilitated by the spread of infection due to
the uncontrolled use of antimicrobial drugs in
livestock feed. The prevalence of antimicrobi-
al resistance has reached unprecedented levels
worldwide, becoming a silent pandemic that
threatens global public health and requires im-
mediate intervention (WHO, 2016). Infections
brought on by bacteria resistant to antibiot-
ics have few viable therapeutic choices. This
results in serious economic repercussions as
well as a marked rise in morbidity and death.
According to M. Salam et al. (2023), the lack of
discovery and availability of new antibiotics to
treat life-threatening infections caused by re-
sistant pathogens is in stark contrast to the de-
mand. A. Parmanik et al. (2022) noted that the
rapid spread of antibiotic-resistant pathogens
requires the search for natural antibacterial
agents. Studying the epidemiology, detection,
and clinical management of drug-resistant
bacteria is vital for monitoring, diagnosing,
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and treating drug-resistant bacterial colonies
in hospital-acquired and community-acquired
outbreaks (Van Camp et al., 2020). Y. Zhu et
al. (2022) highlighted the clinical implications
of antimicrobial resistance in bacteria, focusing
on its significant threat to public health. The
researchers detailed the mechanisms by which
bacteria develop resistance, including genetic
mutations and horizontal gene transfer, and
emphasised the challenges in treating infec-
tions caused by multidrug-resistant strains.
The researchers also discussed the global bur-
den of antimicrobial resistance, stressing the
urgent need for coordinated efforts in antibi-
otic stewardship, infection prevention, and the
development of novel antimicrobials.
According to L. Zhou et al. (2024), probiot-
ics, prebiotics, and synbiotics are increasingly
being used in modern animal feeding regimens
as effective alternatives to antibiotics, with
significant benefits for gut health and overall
performance. Probiotics enhance the popula-
tion of beneficial gut bacteria, regulate micro-
biota, reduce harmful bacteria, and improve
digestion and nutrient absorption, contributing
to better feed conversion ratios, growth rates,
and carcass yields. Prebiotics, such as mannan
oligosaccharides, provide substrates for benefi-
cial bacteria, further supporting gut health and
microbial balance. Synbiotics, combining preb-
iotics and probiotics, have shown even greater
efficacy, improving broiler performance more
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effectively than either additive alone. Togeth-
er, these feed additives improve the microbial
composition of the gastrointestinal tract, boost
resistance to harmful bacteria, and enhance
metabolic functions, making them powerful
tools for sustainable animal production.

T. Uddin et al. (2021) noted that novel ap-
proaches like whole genome sequencing, bacte-
riophage therapy, monoclonal antibodies, and
quorum-quenching mechanisms offer prom-
ising alternatives. One particularly fascinating
insight is the resurgence of bacteriophage ther-
apy, which predates antibiotics and is now be-
ing revisited as a targeted and environmentally
friendly solution to combat resistant bacterial
strains. This analysis underscores the urgen-
cy of innovation and collaboration to address
the antimicrobial resistance crisis and protect
global health. According to C. Brives & J. Pour-
raz (2020), phage therapy,analternative to treat-
ing bacterial infections using bacteriophage
viruses, has been around for over a century.
Despite gaining support over the past 15 years
from researchers who have utilised it as a prom-
ising treatment in the face of rising resistance,
this treatment has been challenging to develop.

According to O. Shkromada et al. (2022),
modern feeding strategies based on the use of
probiotic preparations are aimed at reducing
the colonisation or population of pathogenic
bacteria in the intestines of animals and in-
creasing the amount of beneficial microflora for
example in piglets. At the same time, the ban
on the use of antibiotics as animal growth stim-
ulators and their limited use for preventive or
therapeutic purposes led to an increase in the
use of probiotic preparations in compound feed
(Yue et al., 2020). The range of probiotics avail-
able on the market is growing every year. More-
over, the newly created categories of probiotics
differ from each other in terms of properties
and mode of action. In the countries of Europe,
Asia, and in Ukraine, probiotics are widely used

as an alternative to antibiotics in the poultry
industry, particularly for growing broiler chick-
ens and the subsequent production of meat
and poultry slaughter by-products. The use of
probiotic preparations in poultry organisms
increases the stimulation of biosynthetic pro-
cesses in the digestive tract and increases poul-
try productivity, including livestock preserva-
tion, poultry growth, a reduction in the amount
of time that poultry are fed, an increase in the
weight of poultry carcasses and offal, and im-
proved metabolic processes in the body of grill
chickens (Bohatko, 2023). The probiotic is used
as a biologically active additive to feed poultry,
pigs, cattle, and rabbits to form the normal mi-
croflora of gastrointestinal diseases, stabilising
the body’s defences, increasing productivity,
and preserving livestock (Tian et al, 2021).
According to A. Hasan et al. (2022), the use
of additives in the early spring feeding of bee
families helps to increase the wax-making ac-
tivity of bees, as well as honey productivity and
honey collection in the spring-summer period.
Notably, there is no data that would detail the
results of the use of probiotics in puppies. In
this regard, the study of the effect of probiot-
ics on the dog population was conducted. Thus,
the purpose of the present study was to inves-
tigate the effects of probiotics on the antibiotic
resistance of the microflora of healthy puppies
at varying dosages of the drug.

Materials and Methods

Preliminary analysis of literary sources ne-
cessitated the study of the effects of the drug
“Subtiform” on the body of the bird, which im-
proved the bird’s overall output and the acti-
vation of biosynthetic processes in the diges-
tive system. The use of probiotics contributed
to the improvement of metabolic processes
in the body, the preservation of livestock, the
growth of poultry, and at the same time, the
reduction of the duration of poultry feeding,
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the increase in the weight of the carcass and
offal of broiler chickens (Bohatko, 2023). The
experiment was conducted in October-Novem-
ber 2024, based on the nursery in Bila Tserkva,
Ukraine. The study was conducted in dogs of
the French bulldog breed (n=15). Groups were
formed from dogs of the same age and weight
characteristics (puppies aged 3 months). The
biochemical indicators were weighed and an-
alysed before the start of the experiment and
weekly. The dose per dog was adjusted accord-
ing to the baseline age, weight, and final weight
at the end of the study. Probiotic “Subtiform”
(TC U 10.9-30165603-027:2023, Ukraine) is
a preparation of a symbiotic nature, con-
taining bacteria of the genus Bacillus subti-
lis and Bacillus licheniformis in the amount of
2.5 x10° CFU/g and a filler-dry milk whey. For
dogs, the dosages of the probiotic in the ex-
perimental groups were as follows: 0.5 g per
10 kg of live weight and 2.0 g per 10 kg of live
weight. Probiotic was not used in the control
group. The duration of the study was 30 days.
Sampling was performed in individuals during
sedation with the drug “Madison” subcutane-
ously, in the amount of 0.3 mL per 10 kg of live
weight, faeces were collected directly from the
rectum, in sterile gloves, and in sterile contain-
ers that were sent to the Control and Testing
Laboratory of Food and Agricultural Prod-
ucts of the Kharkiv Regional Consumer Union

(Kharkiv, Ukraine) in refrigeration units. The
weight of each sample was 10 g.

The sensitivity of the cultures isolated from
the samples to antibiotics was determined ac-
cording to the method of determining the sen-
sitivity of microorganisms to antibacterial drugs
(Harkavenko et al., 2015). The general level of
tank contamination and the presence of micro-
organisms of the genus Proteus were determined
following the methodological recommendations
for the bacteriological analysis of animal feed
(ISO 4831:2006). Enteropathogenic Escherichia
coliin 1 g was determined according to the meth-
od of DSTU 8680:2016. The level of colonisation
of the medium by enterococci was carried out by
the general principles and methodical instruc-
tions of DSTU 8534:2015. All the studies were
conducted following the European Convention
on the Protection of Vertebrate Animals Used for
Research and Other Scientific Purposes (1986)
and the Law of Ukraine No. 3447-IV “On the
Protection of Animals from Cruelty” (2006).
Statistical processing was performed using the
software Statistica 6.0 and Microsoft Excel.

Results and Discussion

The study of the effects of the probiotic on the
intestinal microflora of puppies found that the
use of the probiotic significantly influenced the
level of bacterial contamination of the stool
samples of the experimental groups (Table 1).

Table 1. Effects of the probiotic on the total bacterial contamination of the samples

Control
. 2.43x108
Total ba}ctel:lal before +0.12x10° CEU
contamination
2.48x108
after

+0.12x108CFU

Experimental group 1  Experimental group 2

bef 2.17x10° bef 2.46x10°
ClOT€  sp11x108cFU P x0.12x10°CFU

Jfter *1.91x108 Jfter *2.15x108
£0.09x 10 CFU +0.11x10° CFU

Note: *- the difference is significant at P<0.05; CFU - colony-forming unit
Source: developed by the authors of this study based on the findings

General examination showed that before
the start of probiotic therapy, organisms of
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the genus Proteus were detected in three sam-
ples, and no causative agents of diplococcal
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infection were isolated from the material. On
the other hand, it was not possible to establish
the presence of microorganisms of the genus
Proteus and isolate the causative agents of
diplococcal infection in the samples isolated
for the 4™ week of the experiment. The pres-
ence of enteropathogenic Escherichia coli was
established in all samples.

It was found that even the use of a lower
dosage of the drug helped to significantly re-
duce the number of bacteria in the samples. The
effectiveness of the drug in the experimental
group with a greater concentration of the drug
in the feed was lower compared to the indica-
tors of the experimental group 1 on the 4" week
of the study. Despite this, the indicators of both
groups were significantly lower than the values
obtained in the control group. Such a regularity
may suggest the absence of a cumulative effect
from the use of probiotics as a biological sup-
plement to the main diet of dogs. However, this
implies the possibility of using the probiotic as

an auxiliary component to increase the effec-
tiveness of empiric therapy with antimicrobial
drugs. It is known that the use of probiotics
allows making the treatment of sick individ-
uals more qualitative, safer, and economically
profitable (Pentylyuk, 2006; WHO, 2016). This
was confirmed by analogous studies of Ukrain-
ian scientists, which indicated that the use of
probiotic preparations in the composition of
granulated compound feed contributed to in-
creasing the productivity of young pigs, reduc-
ing feed costs by 0.15-0.25 energy feed units
(Hutsol et al., 2023). Other scientists, such as
P. Markowiak & K. Slizewska (2017), also ob-
tained analogous findings.

Notably, the obtained findings may also be
related to the possibility of reducing the spread
of antimicrobial resistance and other undesir-
able phenomena from the use of antimicrobial
drugs. In this regard, the effect of probiotics on
the sensitivity of E. coli cultures to antibiotics
was investigated (Table 2).

Table 2. Sensitivity of selected cultures of E. coli to antibiotics

Variant 15t week 4™ week
name Experimental Experimental Experimental Experimental
of antibiotic Control pgioupel ta pgeroupez ta Control l:;'oupel ta l:;eroupez ta
Levofloxacin 24+1.20 24.2+1.21 *20.8+1.04  21.8%1.09 *16.6%0.83 *24.0+1.20
Cefepime 26.4%1.32 26.6%1.33 26.8+1.34 27.4%1.37 *22.0+1.10 27.0£1.35
Gentamicin 24.2+1.21 *21.0+1.05 23.2%1.16 23.8%1.19 23.4%1.17 23.0%1.15
Norfloxacin 24.0%1.20 24.0%1.20 25.0+1.25 25.4+1.27 *21.2+1.06 25.0%1.25
Ceftriaxone 23.4%1.17 21.8+1.09 *21.0+1.05 21.8+1.09 21.8+1.09 20.0£1.0
Ofloxacin 24.6%1.23 25.4+1.27 25.6%1.28 24.6%1.23 24.8+1.24 25.0+1.25
Kanamycin 22.4%1.12 21.8+1.09 23.4%1.17 25.0+1.25 *22.0+1.10 *20.0%1.0
Nitrofurantoin ~ 22.0+1.10 23.8+1.19 *26.61.33  26.8+1.34 *20.0%1.0 *20.0%1.0
Azithromycin 23.8+1.19 24.4%1.22 25.2%1.26 26.0%1.30 *21.2+1.06 *20.0+1.0
Chloramphenicol 23.8+1.19 *26.6%1.33 24.4%1.22 23.8%1.19 25.8%1.29 25.0%1.25
Doxycycline 3.8+0.19 *8.2%0.41 *10.8+0.54 10.0£0.5 10.2#0.51 10.0£0.50
Cefazolin 2.0+0.10 *9.0£0.45 *11.0+0.55 11.2+0.56 *13.4+0.67 10.0£0.50
Fosfomycin - *1.8+0.09 *2.4%0.12 2.4+0.12 *— *—
Enrofloxacin 2.2%0.11 *2.0+0.10 * - *18.0+0.90 -

Note: *- the difference is significant at P<0.05
Source: developed by the authors based on the research

The significant differences were estab-
lished in indicators of sensitivity to antibiotics

of E. coli cultures isolated from the intes-
tines of puppies at the beginning of the study
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and the end of the experiment. Table 2 lists
the names of 14 antibiotics whose diameters
of growth zones were the largest: cultures
that formed growth zones with a diameter of
1-10 mm were considered weakly sensitive,
10-20 mm - sensitive, and over 20 mm - high-
ly sensitive. The absence of zones of growth
retardation indicated the resistance of Escher-
ichia coli to the antibiotic.

The indicators of sensitivity of E. coli to
fluoroquinolone antibiotics (levofloxacin,
norfloxacin, and enrofloxacin), as well as to
doxycycline, a representative of the tetracy-
cline group of antibiotics, are significant, as
the issue of the development of resistance to
them is quite acute since the phenomenon is
developing quite rapidly. The sensitivity of
the cultures to the action of the representa-
tive of nitrofurans, nitrofurathion, was signif-
icantly higher in experimental group 2 at the
beginning of the study, but these indicators
significantly decreased after long-term use of
the probiotic. This was also confirmed by the
findings of other scientists who used a mul-
ti-strain probiotic to treat the consequences
and symptoms of gastroenteritis, where the
improvement occurred as early as on the 7%
day of using the drug (Molina et al., 2023).
B. Han et al. (2024) demonstrated an analo-
gous effect for Lactobacilli, which could be a
good choice to improve the gut health and im-
mune functions of cats, being associated with
the lipid mechanism of cats. The effect of the
probiotic on the sensitivity of microorganisms
to kanamycin, which is typically active against
Escherichia coli, and fosfomycin, which rarely
develops resistance due to its unique mecha-
nism of action, was expected (O’Brien, 1997;
Nunan, 2017). The effects of probiotic on the
sensitivity of selected cultures to chloram-
phenicol, which has a bacteriostatic effect,
was analogous, although it was characterised
by the rapid development of resistance of
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pathogenic microorganisms to it, including
due to the natural origin of the antibiotic.

As a result of the study, the sensitivity to
antibiotic drugs fosfomycin, kanamycin, and
azithromycin increased significantly. As for the
increased sensitivity to the latter, it was related
to the macrolide adsorption site and, accord-
ingly, the synergistic effect of the antibiotic
with the symbiotic probiotic. Notably, the sen-
sitivity of Escherichia coli stayed high under the
action of antibiotics in 78.6% of cases. Thus, the
use of probiotics contributed to the formation
of fairly high resistance indicators in puppies,
even during a fairly short period of use.

Conclusions

During the long-term use of the probiotic, the
indicators of the total contamination of the
stool samples of the French bulldog puppies
significantly decreased, while the indicators
of the sensitivity of the Escherichia coli culture
to the antibiotics fosfomycin, kanamycin, and
azithromycin increased, which is associated
with the synergism of the action of the probiot-
ic and antibacterial substances. It is known that
the use of probiotics allows making the treat-
ment of sick individuals more qualitative, saf-
er, and economically profitable. Furthermore,
such an effect on microbiological indicators,
specifically, the reduction of microbiological
contamination, can be achieved even during a
short period of use of the supplement. In ad-
dition, the indicators of sensitivity of cultures
selected according to bacteriological methods
of research suggest the significant synergism in
the action of probiotics and antibiotics, which is
currently quite significant in the global strate-
gy of combating the emergence of antibiotic
resistance in pathogenic microorganisms. Re-
ducing the level of contamination of faeces is a
prerequisite for reducing the probability of the
developing a more stable immunity and own
intestinal microbiota. It also allows reducing
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potentiallydangerousrisks forhumanhealth,oth-
er animals, and the environment. Such features
of the effect of the studied probiotic will be of
great interest to specialists in the kennels of
the Ukrainian Kennel Service and structures
where the well-being of animals is not only a
generally accepted area of work, but also a basis
for the national security of the country.
Analogous studies testify to the effects
of probiotics on metabolic processes, weight
gain, and biochemical indicators, which gives
grounds for further research. Building on these
findings, future studies could focus on exploring
the long-term effects of probiotics on broader
aspects of animal health, including their role in
modulating immune responses and enhancing
resistance to various environmental pathogens.
Investigating the specific mechanisms under-
lying the synergistic effects of probiotics and
antibiotics could provide valuable insights for
optimising combined therapeutic approaches.

Additionally, further studies are required to as-
sess the effects of probiotics on metabolic func-
tions, growth performance, and the prevention
of antibiotic-resistant infections in various
breeds and age groups.

Acknowledgements

The authors of this study would like to ex-
press their gratitude to the Control and
Testing Laboratory of Food and Agricultural
Products of the Kharkiv Regional Consumer
Union (Kharkiv, Ukraine), SP “Yatsenko Oksa-
na Sergiivna” (Bila Tserkva, Ukraine), and Ok-
sana Yatsenko personally for the opportunity
to conduct the research.

Funding

The study received no funding.

Conflict of Interest

None.

References

[1] Bogatko, A.F. (2023). Effect of probiotic supplement “Subtiform” on welfare and performance
of broiler chickens. In Collection of materials of conferences on veterinary medicine. (pp. 48-50).
Kyiv: Scientific and Methodological Center of VFPO.

[2] Brives, C., & Pourraz, J. (2020). Phage therapy as a potential solution in the fight against AMR:
Obstacles and possible futures. Palgrave Communications, 6, article number 100. doi: 10.1057/
$41599-020-0478-4.

[3] DSTU 8534:2015. (2017). Food products. The method of detecting and determining the number
of enterococci. Retrieved from https://online.budstandart.com/ua/catalog/doc-page.html?id_
doc=84208.

[4] DSTU 8680:2016. (2016). Farm poultry. Methods of laboratory diagnosis of colibacillosis.
Retrieved from https://zakon.rada.gov.ua/rada/show/v0238774-16#Text.

[5] European Convention for the Protection of Vertebrate Animals used for Experimental and
Other Scientific Purposes. (1986, March). Retrieved from https://rm.coe.int/168007a67b.

[6] Han, B., Liang, S., Sun, J., Tao, H., Wang, Z., Liu, B., Wang, X., Liu, J., & Wang, J. (2024). The
effect of Lactobacillus plantarum on the fecal microbiota, short chain fatty acids, odorous
substances, and blood biochemical indices of cats. Microorganisms, 12(1), article number 91.
doi: 10.3390/microorganisms12010091.

[7] Harkavenko, T.O., Nevolmo, O.M., & Kozytska, T.G. (2015). Determining the sensitivity of
microorganisms to antibacterial drugs: Methodological guidelines. Kyiv: DNDILDVSE.

Ukrainian Journal of Veterinary Sciences. 2025. Vol. 16, No. 1



https://rep.btsau.edu.ua/handle/BNAU/9263
https://rep.btsau.edu.ua/handle/BNAU/9263
https://doi.org/10.1057/s41599-020-0478-4
https://doi.org/10.1057/s41599-020-0478-4
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=84208
https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=84208
https://rm.coe.int/168007a67b
https://doi.org/10.3390/microorganisms12010091

Sokolenko & Farionik

[8] Hasan, A., Qazi, J.I., Muzaffer, N., Jabeen, S., & Hussain, A. (2022). Effect of organic acids and
probiotics on growth of Apis mellifera workers. Pakistan Journal of Zoology, 54(6), 2577-2583.
doi: 10.17582/journal.pjz/20210803100802.

[9] Hutsol, AV., Dmytruk, LV., & Dmytruk, L.I. (2023). Productivity of young pigs when using
probiotic preparations as part of granulated compound feed. Feeds and Feed Production, 96,
172-179. doi: 10.31073/kormovyrobnytstvo202396-16.

[10] ISO 4831:2006. (2006). Microbiology of food and animal feeding stuffs — Horizontal method for
the detection and enumeration of coliforms — Most probable number technique. Retrieved from
https://www.iso.org/standard/38280.html.

[11] Law of Ukraine No. 3447-IV “On the Protection of Animals from Cruelty”. (2006, February).
Retrieved from https://zakon.rada.gov.ua/laws/show/3447-15#Text.

[12] Markowiak, P., & Slizewska, K. (2017). Effects of probiotics, prebiotics, and synbiotics on
human health. Nutrients, 9(9), article number 1021. doi: 10.3390/nu9091021.

[13] Molina, R.A., Villar, M.D., Miranda, M.H., Maldonado, N.C., Vignolo, G.M., & Nader-Macias,
M.E.F. (2023). A multi-strain probiotic promoted recovery of puppies from gastroenteritis in
a randomized, double-blind, placebo-controlled study. The Canadian Veterinary Journal, 64(7),
666-673(8).

[14] Nunan, C. (2017). Antibiotic use in farm animals. In The meat crisis (pp. 228-239). London:
Routledge. doi: 10.4324/9781315562032-14.

[15] O’Brien, T. (1997). Factory farming and human health. Hants: Compassion in World Farming
Trust.

[16] Parmanik, A., Das, S., Kar, B., Bose, A., Dwivedi, G.R., & Pandey, M.M. (2022). Current
treatment strategies against multidrug-resistant bacteria: A review. Current Microbiology, 79,
article number 388. doi: 10.1007/s00284-022-03061-7.

[17] Pentylyuk, S.I. (2006). Modern fodder biopreparations. Animal Husbandry of Ukraine, 6, 25-27.

[18] Saha, M., & Sarkar, A. (2021). Review on multiple facets of drug resistance: A rising challenge
in the 21%t century. Journal of Xenobiotics, 11(4), 197-214. doi: 10.3390/jox11040013.

[19] Salam, M.A., Al-Amin, Y., Salam, M.T., Pawar, ].S., Akhter, N., Rabaan, A.A., &
Alqumber, M.A.A. (2023). Antimicrobial resistance: A growing serious threat for global public
health. Healthcare, 11(13), article number 1946. doi: 10.3390/healthcare11131946.

[20] Shkromada, O.I., Fotina, T.I., Fotina, H.A., Nechyporenko, O.L., Petrov, R.V., & Fotin, A.I.
(2022). Effects of Bacillus subtilis on piglets at weaning. Bulletin of the Sumy National Agrarian
University, 1(56), 51-57. doi: 10.32845/bsnau.vet.2022.1.

[21] Tian, Z., Wang, X., Duan, Y., Zhao, Y., Zhang, W., Azad, A.K., Wang, Z., Blachier, F., & Kong, X.
(2021). Dietary supplementation with Bacillus subtilis promotes the growth and gut health of
weaned piglets. Frontiers in Veterinary Science, 7. doi: 10.3389/fvets.2020.600772.

[22] Uddin, T.M., et al. (2021). Antibiotic resistance in microbes: History, mechanisms, therapeutic
strategies and future prospects. Journal of Infection and Public Health, 14(12), 1750-1766.
doi: 10.1016/.jiph.2021.10.020.

[23] Van Camp, P.J., Haslam, D.B., & Porollo, A. (2020). Prediction of antimicrobial resistance in
gram-negative bacteria from whole-genome sequencing data. Frontiers in Microbiology, 11,
article number 1013. doi: 10.3389/fmicb.2020.01013.

Ukrainian Journal of Veterinary Sciences. 2025. Vol. 16, No. 1



http://dx.doi.org/10.17582/journal.pjz/20210803100802
https://doi.org/10.31073/kormovyrobnytstvo202396-16
https://www.iso.org/standard/38280.html
https://doi.org/10.3390/nu9091021
https://www.ingentaconnect.com/contentone/cvma/cvj/2023/00000064/00000007/art00015
https://www.ingentaconnect.com/contentone/cvma/cvj/2023/00000064/00000007/art00015
https://doi.org/10.4324/9781315562032-14
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=94d4733829c309e4a7da32517f74dc6fb201e80f
https://doi.org/10.1007/s00284-022-03061-7
https://doi.org/10.3390/jox11040013
https://doi.org/10.3390/healthcare11131946
https://doi.org/10.32845/bsnau.vet.2022.1
https://doi.org/10.3389/fvets.2020.600772
https://doi.org/10.1016/j.jiph.2021.10.020
https://doi.org/10.3389/fmicb.2020.01013

Effects of probiotic feed supplement on...

[24] WHO Regional Office for Europe & European Centre for Disease Prevention and Control. (2023).
Surveillance of antimicrobial resistance in Europe, 2022 data: Executive summary. Retrieved from
https://iris.who.int/handle/10665/374172.

[25] WHO. (2016). Global action plan on antibiotic resistance. Retrieved from https:/www.who.int
publications/i/item/9789241509763.

[26] Yue, S.,Li, Z., Hu, F., & Picimbon, J.F. (2020). Curing piglets from diarrhea and preparation of
a healthy microbiome with Bacillus treatment for industrial animal breeding. Scientific Reports,
10(1), article number 19476. doi: 10.1038/541598-020-75207-1.

[27] Zhou, L., et al. (2024). Dietary Paenibacillus polymyxa AM20 as a new probiotic: Improving
effects on IR broiler growth performance, hepatosomatic index, thyroid hormones, lipid
profile, immune response, antioxidant parameters, and caecal microorganisms. Poultry
Sciences, 103(2), article number 103239. doi: 10.1016/j.psj.2023.103239.

[28] Zhu, Y., Huang, W.E., & Yang, Q. (2022). Clinical perspective of antimicrobial resistance in
bacteria. Infection and Drug Resistance, 15, 735-746. doi: 10.2147/IDR.S345574.

BriuB npo0ioTHYHOT KOPMOBOT JOOABKHU
Ha aHTHOIOTUKOPe3NCTEeHTHICTH KYJIBTYP E. coliy nyneHsr

CesaTociaB COKOJIEHKO
AcrmipaHT
BiHHUIIbKMIT HALliOHAIbHIMII arpapHuii YHiBepCUTeT
21000, Byn. ConsiuHa, 3, M. Binauiis, Ykpaina
https://orcid.org/0000-0002-4241-2818
Tapac ®apioHik
Kangupoat BeTeprHApHUX HAYK, AOIEHT
BiHHMLIBKMIT HAI[iIOHAJIBHUI arpapHuii YHiBEPCUTET
21000, Byn1. CoHsiuHa, 3, M. Binan1is, Ykpaina
https://orcid.org/0000-0002-0706-2445

AHoranig. MeTow mociiaskeHHs 6Y/0 OUiHUTK UyTAUBicTh Escherichia coli ;o aHTMOGIOTUKIB Y
KOHTEKCTi JofaBaHHs Mpob6ioTMka SIK 6i00rivHO akKTMBHOI N06aBKM A0 palioHy TPUMIiCSUHUX
uyneHaT GpaHiy3bKkoro 6yiabprora. Po6oTa BUKOHAHA 3a OOTMOMOTOK 3araJibHOMPUITHSITUX
KJIiHIYHMX, MiKpo6iosoriuamx Ta 6akTepioJoTiuHMX METOMiB HOC/TiIKEHHS, 30KpeMa AMCKO-
nudy3itHOTO MeTOAY, 3 METOO OLIiHKM Uy TAMBOCTi KyJIbTYP KUIIKOBOI MaJMYKM 10 aHTUOIOTUKIB
Ta 3aTaJbHOI 6aKkTepionoriuHoi 3a6pyaHEHOCTi 3pa3KiB Kaay IyIeHST OfHi€i KOHTPOIbHOI Ipymu
Ta JBOX €KCIepUMEHTAJbHUX IPYI IMYIEHST, 110 OTPUMYBaIM B SIKOCTi KOPMOBOI T06GaBKY 10
OCHOBHOTO pallioHy mpobioTmuHMii mpemnapat. Ilig yac mocmiiskeHHsI BIVIMBY Mpo6GiOTMKA Ha
MiKpoQUIOpy KMULIEUHUKY I[YLIeHSIT Oy/I0 BCTAHOB/IEHO, 1[0 BUKOPUCTAHHS TPOOiOTHKA OCTOBIPHO
BIUIMBAJIO Ha piBeHb 6aKTepiasbHOI 3a6pyIHEHOCTi 3pa3KiB Kaly IYLIEHST eKCIIePUMEHTATbHUX
rpyn. HaBemeHO pesynbTaTM BU3HAUEHHSI UYYTIMBOCTI KYJAbTYpM KMUIIKOBOI TaauMuyku go 14
aHTU6iOTHKIB. 3a po3MipoM [AiaMeTpa 30H 3aTPUMKM POCTYy MiKpOOpraHi3MiB BU3HAYAIU
YYTIUBICTb KYJABTYPU OO OOpaHOTO aHTMOGioTMKA. Pe3ynmbTaTy OOCTIIKEeHb 3acBimumin, o
MOCTOBiPHO BMCOKOUYTIMBUMM KYJAbTYpH Oy 10 hochomilinHy, KaHAMII[MHY Ta a3UTPOMILIHY.
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Sokolenko & Farionik

IomaBaHHS 10 pallioHy co6ak MPOGiOTMYHOTO CMMOGIOTMYHOrO Mpernapary Ha ocHOBi Bacillus
subtilis i Bacillus licheniformis mano CyTT€BMIi BIUIMB Ha UYTIUBICTh Y 78,6 % KoMGiHallili yMOB
Ta aHTU6aKTepiaabHOI PEUOBMHNU. 3BAKAIOUM HA CyYacHi pe3yJlbTaTy aHaJOTiuHUX JOCTiIKeHb
rperapary Ha Iorois’i mTuili Ta gaHi o0 MoTiniieHHs 6i0CMHTe TUYHUX MTPOLIECiB Y TPABHOMY
TPaKTi, TOKa3HUKM MPOAYKTUBHOCTI MITUII, @ TAKOX 30i/IbIIIEHHS BarX OCOGMH Ta iHTEHCUBHICTh
OOMIHHMX TIpOIleCciB B OpraHi3Mi, icHye 3Ha4YHa MEePCIEeKTMBA MOJAJbIINX AOCTIIKEHb Y
IIbOMY HampsMi Ta TIepPCHeKTHBAa OiabIl JeTATbHOTO BWBYEHHS MUTAHHS BUKOPUCTAHHS
npo6ioTHKOTEparii y 3M0pOBUX IYIEHST. [IOCTiIKeHHS MOsKe CTaTy KOPYCHUM JJIsl BeTepUHapiB,
HayKOBI[iB Ta MpaIliBHUKIB po3rIigHuKiB KiHonoriunoi cminku Ykpaiuu, KiHomoriunoi ciysk6u
3CY Ta iHIIMX CUIOBUX CTPYKTYD, 1[0 6e31ocepeaHbO YTPUMYIOTh CIysKkO0BUX cobak

KiiouoBi cJIoBa: pe3syCTEeHTHICTh; KUIIKOBA MMaANYKa; YyTAUBICTh 6aKTePiil; MPo6iOTMKOTepaltis;
Mpo6ioTUK
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