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The article presents the results of analytical work of data from scientific publications, reports of the United Nations
Food and Agriculture Organization (FAQ), the European Food Safety Authority (ESFA) regarding the effectiveness of
alternative methods of prevention of infectious poultry diseases. One of the biggest current problems in the world is the
acquired resistance of microorganisms to antibacterial drugs, which in turn causes significant economic losses due to the
low effectiveness of therapeutic measures. In connection with the general tendency to abandon the use of antibiotics, the
use of new methods of controlling poultry bacteriosis is becoming more and more relevant. The search for an alternative
fo antibiotics activates the use of effective, natural, safe and cost-effective means of protecting the macroorganism from
pathogens. The use of ecologically safe preparations is carried out according to the criteria of effective protection of the
poultry organism from pathogenic and opportunistic pathogens, the naturalness and safety of the preparation, obtaining
ecologically safe livestock products free from residues of toxic substances, antibacterial preparations and the economic
efficiency of the measures taken.

Alternative methods of prevention of infectious diseases of poultry are implemented on the basis of the use of
environmentally safe drugs (probiotics, prebiotics, eubiotics). Probiotic cultures of microorganisms exhibit antagonistic
properties relative to certain strains of pathogenic and opportunistic microorganisms, capable of producing substances
that stimulate the growth of beneficial intestinal microorganisms, improve feed conversion and increase performance
indicators. Prebiotics create conditions for the reproduction of beneficial intestinal microorganisms and adsorb pathogens of
the intestinal microbiome. The use of enzymes, probiotics, prebiotics, synbiotics and phytobiotics in the process of growing
poultry has shown positive results due to increasing their productivity and obtaining high-quality and safe poultry products.
These drugs are effective means of prevention and treatment of diseases of infectious etiology through stimulation of non-

specific immunity, correction of dysbacteriosis during stress, and also as an alternative to antibiotics.
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Introduction. Poultry farming is one of the most prof-
itable areas and a competitive type of agribusiness. Com-
mercial poultry farming is a vertically integrated industry
characterized by an intensive production process. Farms
breed high-yielding poultry mainly of foreign breeding, which
is aimed at obtaining maximum productivity and, accord-
ingly, ensuring the profitability of commercial poultry farming
(Dittoe et al., 2020; Hedayat et al., 2022; Mehmood et al.,
2023). However, this creates risks of reducing the adapta-
tion capabilities of the poultry organism to environmental
and technological factors. To increase the productivity of
poultry based on the improvement of feed conversion, feed
additives with antibiotics have been widely used, which is
currently prohibited by national and international legislation
(Penha et al., 2018; Rothrock et al., 2019; Shi et al., 2019;
Gadde et al., 2017). It should be noted that the effectiveness
of measures to combat and eliminate infectious diseases is
based on the use of antibacterial drugs, which creates risks
of the spread of resistant strains of bacteria and is becoming
an increasingly serious problem today. In addition, poultry
products containing residues of antibiotic drugs are danger-
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ous for consumption. Such products of animal origin are a
potential cause of allergic reactions in humans and reduce
the therapeutic effectiveness of treatment. Since May 2015,
Resolution 68 of the World Health Assembly has adopted
the Global Action Plan to Combat Antimicrobial Resistance.
In Ukraine and in most countries of the world, legislative
frameworks have been developed and implemented to limit
the use of antimicrobial drugs, which are of critical impor-
tance in humane medicine, in veterinary medicine and agri-
culture. Industrial poultry farming is transitioning to “antibiot-
ic-free” production systems (Wu et al., 2019; Yasmin et al.,
2019; Zhou et al., 2022; Poole et al., 2017).

Research materials and methods. Analytical work was
carried out on the basis of data analysis of scientific publi-
cations, reports of the United Nations Food and Agriculture
Organization (FAO), the European Food Safety Authority
(ESFA).

Results. In recent years, the trend towards the produc-
tion of organic products has spread widely in everyday life,
and the field of poultry farming does not remain aloof from
such trends. Organic poultry farming is based on the imple-
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mentation of the principles of improving animal welfare. A
serious problem for commercial poultry farming is caused by
infectious diseases of poultry, among the causative agents
of which the role of pathogenic and opportunistic micro-
organisms is increasing. Therefore, in order to preserve
healthy poultry in modern conditions, a set of preventive
measures is carried out, based on the use of alternative
ecologically safe means. Currently, the popularity of organic
poultry production systems, which do not allow the use of
antibiotics in their production practices, is increasing (Ricke
et al., 2019; FAO/WHO, 2022). However, for these alter-
native ecological production systems, it is recommended
to use feed additives, which are necessary to preserve the
health and increase the productivity of poultry (Sokale et al.,
2019; Kulkarni et al., 2022; Hai et al., 2021; Buntyn et al.,
2016; Gadde et al., 2017).

Despite the fact that a large number of microorganisms
are recorded in the gastrointestinal tract of poultry (Dos
Santos et al., 2021; Lourenco et al., 2019; Mustafa et al.,
2022), most of them are not pathogenic. However, under
certain conditions, some strains of pathogens in this pop-
ulation can also be conditionally pathogenic. The authors
note the increase in antimicrobial resistance of the isolates
Salmonella enterica ser. Typhimurium and E.coli isolated
from the intestines of poultry. These bacteria directly pose
risks to human health through the consumption of poultry
products (food eggs and meat products) (Spickler et al.,
2019; Swaggerty et al., 2019). A significant amount of data
on the growth of antibiotic resistance of bacterial pathogens
causes considerable concern among specialists in most
countries of the world, as it creates risks for human health
(Ricke et al., 2019; Ramlucken et al., 2020). Today's chal-
lenges form the task of defining new approaches and alter-
natives to solve this problem (Lourenco et al., 2020; Ricke
et al., 2020; Rodriguez-Sojo et al., 2021).

In poultry farming, alternative methods of prevention of
infectious diseases of poultry are effectively implemented
based on the use of environmentally safe products such as
enzymes, organic and inorganic acids, probiotics, prebiot-
ics, synbiotics, eubiotics, multibiotics, extracts of medicinal
herbs and essential oils (Cui et al., 2017; EI-Saadony et al.,
2022). The vast majority of reports in the scientific litera-
ture have focused on the use of «probiotics» as an effec-
tive antagonistic approach to population control of bacterial
pathogens. This practice is widely used in many countries of
the world in various poultry farming systems, including free-
range poultry systems. Most reports indicate a reduction in
poultry morbidity and mortality, an increase in productivity
and a guarantee of food safety (FAO/WHO, 2022; Hammer-
shoj et al., 2016; Forte et al., 2018; Li et al., 2018; Shi et al.,
2022).

The modern concept of «probiotics» was first developed
by I. Mechnikov, who noted. The scientist noted that people
living in rural areas in Bulgaria have a higher life expectancy.
The researcher associated this fact with the consumption
of a large number of fermented milk products in their diet.
Mechnikov suggested that there is a certain type of microor-
ganisms in the dairy product that changed the fermentation
of bacteria in the intestines (Alonso, et al., 2019). Certain

bacteria (probiotic microorganisms) on the basis of which
Mechnikov substantiated his theory were identified as Lac-
tobacillus bulgaricus with. These strains of «Bulgarian stick»
were subsequently used for the production of the Bulgarian
sour milk product «kiselo mleko» (Chen et al., 2020; He et
al., 2019; Khan et al., 2019).

Probiotic cultures of microorganisms exhibit antagonis-
tic properties relative to certain strains of pathogenic and
opportunistic microorganisms. Also, probiotic cultures have
the ability to produce substances that stimulate the growth
of other strains of microorganisms (Lokapirnasari et al.,
2019; Mortada et al., 2020). The authors note that live pro-
biotic bacterial cultures have a positive effect on the host's
body, improving the microbial balance of its intestines (Feye
et al., 2020). In scientific publications, it is noted that some
of these live probiotic cultures began to be described by the
general term «eubiotics», which is related to the Greek word
«eubiosis», which means an optimal balance of microbiota
in the gastrointestinal tract (El et al., 2021; Tarus et al., 2019;
Vase-Khavari et al., 2019). Although probiotics are widely
used to improve and maintain human health (Yasar et al.,
2017; Yazhini et al., 2018), probiotic supplements are mainly
used in animal husbandry. In agriculture, probiotics are used
to increase feed conversion, stimulate growth (Zhou et al.,
2020) and reduce the number of pathogens in the gut (Shi
et al., 2022; Rashid et al., 2023).

The use of probiotics in poultry farming was considered
as an alternative to antibiotics, which actively contributed to
the development of beneficial intestinal microflora, suppress
the growth of pathogens and thereby improve productivity.
A large number of probiotic products are presented on the
domestic drug market, which are offered to increase pro-
ductivity, its health, well-being, and the production of safe
and quality poultry products (Ricke et al., 2019; Poole et al.,
2017; de Souza et al., 2022). A wide range of microorgan-
isms: fungi and bacteria have been studied experimentally to
determine their probiotic properties and effectiveness of use,
however, only some of them are used by the pharmaceuti-
cal industry for the production of drugs and have reached
the industry level of use (Bortoluzzi et al., 2019). Accord-
ing to international requirements for commercial use, it is
recommended to use only those probiotic cultures that are
included in the «recommended» list in order to reduce reg-
ulatory obstacles that arise during commercialization. The
mechanism of action of probiotics varies depending on the
culture of microorganisms and is divided into certain catego-
ries (Aziz et al. 2020; Buntyn et al., 2016). According to the
mechanism of action, probiotic microorganisms are divided
into groups depending on their ability to produce inhibitory
substances: short-chain fatty acids, bacteriocins and other
substances (Abbas et al,. 2021; Anonymous et al., 2018).
One of the main factors is also the competition of probiotic
microorganisms for the adhesion site on the epithelium of
the gastrointestinal tract, which prevents the pathogen from
physically binding to the epithelial cells (Al-Qazzaz et al.,
2016). In addition, stimulation of the host's immune system
can play a role in this process. However, taking into account
the complexity and multiplicity of the intestinal microbiome
of poultry and the various mechanisms of action of probi-
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otics, a callous combinatorial antagonistic effect is created
against pathogenic and opportunistic microorganisms.

In the scientific literature, it is noted that probiotic prepa-
rations are applied to productive birds with feed or water.
Reports indicate a positive effect of the use of probiotics on
the assimilation of feed nutrients, intestinal barrier function,
antioxidant activity, and immune responses and perfor-
mance of broilers (Adnan et al., 2023). The effectiveness
of the use of probiotics in the diet of poultry often depends
on the consumption of feed, which has a constant effect on
the mucous, epithelial and vascular barrier of the intestine,
affecting its structural and morphological changes. The
researchers also note the positive effect of probiotic prepa-
rations on the increase in body weight of the bird and the
state of health and well-being due to the reduction of mor-
bidity and mortality during certain critical phases of produc-
tion, such as dietary stress (change of diet, rations rich in
concentrates) and stress (e.g., poultry stocking density and
other factors) (Neveling et al., 2020).

In the scientific literature, there are reports on the results
of the study of the biochemical parameters of the blood
serum of birds after the use of probiotic preparations. An
increase in serum protein, a decrease in total cholesterol
and triglycerides in the blood serum of broilers was reg-
istered (Yazhini et al., 2018). There are also data on the
reduction of cholesterol and fat content in the white and red
muscles of the breast and thighs (Yazhini et al., 2019). Addi-
tional studies report higher fatty acid content in broiler meat
and higher levels of vitamin E and other nutrients. For exam-
ple, there are reports of a positive effect on the egg produc-
tivity of hens, the number of eggs, the weight of eggs, the
increase in shell thickness and its weight, and the intensity
of the color of the egg yolk (Al-Qazzaz et al., 2016).

Addition of probiotics to poultry diets under organic farm-
ing systems has the potential not only to improve produc-
tivity and organoleptic quality of poultry products, but also
to reduce environmental pollution by industry waste (pollut-
ants). Probiotics are able to reduce the need for nutrients by
ensuring the assimilation of nitrogen and phosphorus that
comes from the feed. In this way, the solution to one of the
main problems of pollution of the ecosystem with waste is
realized and thus the accumulation of phosphorus, potas-
sium and nitrogen in the soil is reduced (Dittoe et al., 2018).
In some cases, the use of probiotic supplements reduced
the amount of nitrogen in wastewater, which potentially
means increased feed conversion and reduced nitrogen
requirements in diets, resulting in reduced nitrogen in the
environment (Adhikari et al., 2018; Andino et al., 2015).

Some probiotics have also been reported to demon-
strate significant immunomodulatory potential. Protection
against pathogens, improved digestion and increased bio-
logical value of nutrients can be addressed by modulating
the immune response (Feye, et al., 2020).

These benefits can be achieved by enhancing the innate
and acquired immunity of productive poultry (Swaggerty et
al., 2019; Asghar et al., 2016).

There are data on the influence of probiotic cultures on
innate immunity by modulating the proliferation of macro-
phages, heterophils and lymphocytes of type B1. These
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mechanisms of influence are more rational compared to the
stimulation of acquired immunity. However, more studies are
needed to confirm such differences (Sokale et al., 2019; He
etal., 2019).

In the scientific literature, research on the immunomodu-
latory effect of probiotic cultures of lactic acid bacteria Lacto-
bacillus acidophilus, Lactobacillus reuteri, and Lactobacillus
salivarius during oral administration is indicated. The ability
of L.reuteri to modulate the immune system of broiler chicks
after immunization of the bird with Newcastle disease virus
vaccine and infectious bursal disease virus vaccine at 14 and
21 days of life was demonstrated. While probiotic cultures of
L. acidophilus did not show immunomodulatory properties
(Lietal., 2018). It has been proven that the use of probiotics
also has a positive effect on the immune system of poul-
try through interaction with intestinal epithelial and immune
cells. In order to select probiotic strains of microorganisms
for the potential use of probiotic preparations, immunomod-
ulatory properties were tested in vitro. Their ability to survive
in an acidic environment (pH 2.5) and bile salts (0.1-1.0%)
was studied. Subsequently, six strains of laboratory bacteria
were selected from the in vitro screening. Three of these
strains (Lactobacillus plantarum PZ01, L. salivarius JM32
and Pediococcus acidilactici JH231) decreased the levels
of lipopolysaccharide-induced TNF-a factor (LITAF), IL-1B,
IL-6 and IL-12 and increased serum IL-10 in vivo during Sal-
monella infection in broiler chickens.

There are also comparative data on the results of the use
of 4 genera of microorganisms (Lactobacillus, Bifidobacte-
rium, Enterococcus and Pediococcus) in the diet of broilers.
Broilers received a basal diet of corn and soybeans with
and without probiotics added to feed or water. Experimental
groups of broilers fed diets with the addition of a probiotic
mixture of these microorganisms demonstrated significantly
higher specific activity of two glycolytic enzymes associated
with intestinal modulation and immune stimulation, a-galac-
tosidase and (-galactosidase, compared to those fed con-
trol diets. Summing up, it should be noted that the advan-
tages of using probiotic cultures in the diet of broilers are the
modification of the intestinal ecosystem, which often demon-
strated very diverse research results. The effect depends on
several parameters, namely the strains of microorganisms
used, the concentration of probiotics in the feed, the interac-
tion of probiotics with individual components of the diet, the
interaction with the gastrointestinal microflora, the age of the
bird, the completeness and balance of the rations, as well as
the health of the bird (Cui et al., 2017). There is also a report
of a comparative assessment of broiler performance indi-
cators with the combined addition of probiotic preparations
of bacterial origin based on Enterococcus spp. to the diet.
And the prebiotic preparation of Levucell SB 20 yeast ori-
gin (lyophilic dried yeast Saccharomyces cerevisiae (strain
CNCM 1-1079). The results of the study confirmed the effec-
tiveness of the use of a combinatorial combination on the
basis of higher productivity indicators, better morphological
development of the digestive system, yield of meat carcass
and meat quality 35-day-old broiler chickens. In the exper-
imental group of birds in which only a prebiotic (lyophilized
Saccharomyces cerevisiae yeast) was given together with
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the diet, a lower mortality rate was recorded before the age
of 35 days compared to the control group of birds. Also, a
significant increase in the weight of the birds was recorded
in aged from 64 to 84 days, compared to the control group
of poultry.

We also analyzed literature data on the pathogenetic
mechanisms of the antagonistic action of probiotic cultures
of microorganisms relative to pathogenic microflora. Liter-
ature sources indicate that probiotics have an antibacterial
effect against food pathogens Salmonella spp. and Cam-
pylobacter spp. through direct competitive action and indi-
rect exclusion. Experimental studies have established that
strains of Lactococcus lactis, Carnobacterium divergens,
Lactobacillus casei and plantarum, and Saccharomyces
cerevisiae have been shown to reduce Campylobacter spp.
In production conditions, the population reduction of Campy-
lobacter spp. is justified. in the gastrointestinal tract and their
absence in the obtained carcasses after processing.

Fowl typhus, an acute or chronic systemic infection of
poultry caused by Salmonella Gallinarum. This causes sig-
nificant economic losses in poultry farming in various coun-
tries including Pakistan. The results of experimental studies
conducted in Pakistan on the effect of strains of Limosilac-
tobacillus fermentum (PC-10 and PC-76) on the competi-
tive exclusion of S. gallinarum in the intestines of poultry
are presented in the scientific literature. The research was
about The purpose of this study was to evaluate the in the
intestine of day-old chickens (n=90). were divided equally
into six groups. Group 1 was used as a negative control
and group 2 was used as a positive control. Poultry in the
experimental groups were administered probiotic strains
of Limosilactobacillus fermentum PC-10, PC-76 from 1-35
days of rearing. The research results showed that on the
35th day in the experimental groups, the level of intesti-
nal colonization by S. gallinarum significantly decreased
(3.92+0.37 vs. 3.99+0.22 log 10 CFU/g) compared to the
positive control group (6 ,88+0.2 log 10 CFU/g ) (P<0.05).
The use of these probiotic strains provided a significant
increase in the number of Lactobacillus spp. > 2 log10 and
a decrease in the number of coliform bacteria (1-2 log10)
in the intestines of broilers. In oral groups of birds treated
with probiotic strains, a lower mortality rate was recorded
compared to the positive control group. In addition, a group
of broilers given Limosilactobacillus fermentum PC-10 and
PC-76 showed higher body weight gain (Adnan et al., 2023).
Similar results were obtained with the addition of probiotic
strains to broiler diets, which demonstrated an increase in
body weight gain and a decrease in coliform proliferation
in the intestines of broilers. In addition, the growth rate of
lactobacilli increased at the beginning of the first day of use
(Smialek et al., 2018; Asghar et al., 2016). However, in the
caecum, there was no significant reduction in the population
of Campylobacter spp. (Smialek et al., 2018; Mortada et al.,
2020), suggesting that this probiotic activity occurs mainly
in the small intestine of the bird. Broilers orally administered
L.salivarius showed effective prevention of C.jejuni intesti-
nal colonization of broilers. Probiotics are also active against
less common foodborne pathogens that affect poultry health
and poultry product safety, such as E. coli, S. aureus, Y.

enterocolitica, C. perfringens, and L. monocytogenes (Zhou
etal., 2016; Li et al., 2018 ; Ramlucken et al., 2020 ). Poultry
infections caused by C. perfringens can lead to morbidity
and mortality in chickens (Sokale et al., 2019). Prevention
of the development of infection in poultry was successfully
achieved thanks to the use of several strains of bacteria: B.
subtilis and B. licheniformis, E. faecium, L. acidophilus, B.
pullicaecorum (Li et al., 2018; Sokale et al., 2019). There-
fore, the population of C.perfringens can be kept at a low
level in the gastrointestinal tract by competitive exclusion,
which improves overall poultry health and performance.

Aflatoxin, a family of toxins produced by certain micro-
scopic fungi (A. flavus and A. parasiticus), poses a significant
risk to the poultry industry due to direct toxicity, which poses
risks of high morbidity and mortality in poultry throughout the
rearing cycle. In most cases, the accumulation of aflatoxin
in the diet of poultry is difficult to detect. However, the use of
probiotics in broiler diets demonstrated a direct anti-aflatoxin
effect (Spickler et al., 2019).

Research on the effectiveness of the combined use of
prebiotics and probiotics is also given in the scientific litera-
ture. The researchers evaluated the effectiveness of using
pro- and prebiotic drugs on S. enteritidis infected broilers
that were raised on free range. The combined addition of
probiotics and prebiotics to the diet of an infected exper-
imental group of poultry significantly reduced the level of
intestinal colonization by Salmonella due to colonization
of the intestine by competitive strains of probiotic bacteria
(Swaggerty et al., 2019). Other researchers confirm that the
addition of probiotics from two probiotic bacteria (spores
of E. faecium and B. subtilis) to the diet of poultry ensured
the health of the poultry and improved meat quality indica-
tors, namely, a decrease in the percentage of moisture and
an increase in the proportion of protein in the meat were
recorded breasts and thighs after 42 days of use (Aziz et
al., 2020). However, no influence on the acidity (pH) of white
and red meat has been established (Aziz et al., 2020). Also,
based on the research of Aziz et al., 2020, we have com-
parative data on the addition of probiotic preparations of dif-
ferent concentrations to broilers. This ensured the improve-
ment of feed consumption and conversion, contributed to
the increase in live weight gain of poultry. Experiments have
established that the concentration of probiotic preparation
in the diet of broilers of 0.160 g/l was optimal for improving
meat quality indicators (Aziz et al., 2020). Overall, based
on the results of these studies, it appears that the response
to probiotic supplementation in free-range broilers is not
inconsistent. Therefore, probiotics may be more effective in
broilers that are under stress, perhaps due to exposure to
extreme environmental temperatures, disease, overcrowd-
ing, which can occur in both conventional and alternative
production systems.

We also analyzed the effectiveness of the use of probi-
otics for poultry under an organic system of maintenance. In
recent years, production of organic poultry meat and edible
eggs has increased globally, increasing by 23% from 2020
to 2023. Products obtained from an organic farming system
have a higher nutritional and nutritional value than eggs
from caged chickens. However, rations should meet the
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energy and crude protein needs of laying hens. This prob-
lem is solved by introducing appropriate probiotic and feed
additives into the diet (Mehmood et al., 2023).

There is also a report by the authors about the positive
effect of prebiotic drugs on the laying of quails. There are
reports on the effect on the state of the intestinal microbiome
and productivity of quails when using a probiotic culture of
Bacillus subtilis in the diet. Addition of probiotics to the diet
has been shown to improve egg production and egg weight
(Manafi et al., 2016). In addition, the height of the intestinal villi
of the intestinal mucosa increased. A decrease in the number
of Salmonella, Escherichia coli and total coliforms in the intesti-
nal microbiome was also recorded (Manafi et al., 2016). There
is also published data that probiotics can prevent damage to
the reproductive system and potentially increase the produc-
tivity of laying hens. The use of probiotics Bifidobacterium spp.
and L.casei, can improve egg production in organic laying hen
rearing systems. Administration of probiotics (0.5% Bifidobac-
terium spp. + 0.25% L. casei) was administered at intervals
of 1, 2, 3, and 4 weeks to 180 laying hens (Lohmann) aged
30 weeks. Addition of probiotics to the diet during the 1st and
2nd weeks showed results indicating lower feed intake and
the highest egg mass throughout the application period. The
authors confirm that the addition of probiotics as feed addi-
tives can also increase the assimilation of feed nutrients by
improving the structure of the intestinal mucosa (Hammershoj
et al., 2016). It has been proven that the addition of LAB pro-
biotics to the diet improves the structure of the mucous mem-
brane of the gastrointestinal tract and suppresses the growth
of pathogenic bacteria. An optimally functioning gastrointes-
tinal tract has a positive effect on the improvement of met-
abolic processes and assimilation of nutrients necessary for
the bird's body (Lokapirnasari et al., 2019). However, this may
depend on the type of probiotic. For example, the addition of
two different probiotics (L.acidophilus and B.subtilis) to the
diet of laying hens was compared. Poultry rations based on
during stress, and also as an alternative to antibiotics.

corn-soybean cake (Forte et al., 2016). Subgroups of chick-
ens at 18 weeks, 5 months, and 7 months of age were eutha-
nized, and sections of the duodenum and small intestine were
then removed for morphological examination. The contents of
the ileum and cecum were examined for the number of E. coli,
Enterococci, Staphylococci, Clostridium spp., the total number
of anaerobes, bifidobacterium and lactobacilli. Morphological
changes in the gastrointestinal tract were not recorded, but
microbiological differences occurred (Forte et al., 2018; Swag-
gerty et al., 2019). In general, in the gastrointestinal tract of
chickens fed L. acidophilus probiotics, the lowest number of
E. coli, staphylococci was recorded, while L. acidophilus and
B. subtilis together reduced the number of Clostridium spp.
Both probiotics provided an increase in the number of lacto-
bacilli and bifidobacteria. It should be noted that the addition
of probiotics affected the concentration of beneficial intestinal
microflora (Bifidobacterium spp.). Thus, with the use of L. aci-
dophilus, a decrease in the concentration of bifidobacteria in
the intestines of the bird was recorded, while the addition of
Bacillus spp. contributed to the increase in the concentration
of the mentioned bacteria. These results suggest that there
may be some competition between bifidobacteria and lacto-
bacilli in the gut. However, a minimal effect of the studied pro-
biotic preparations on the total number of anaerobes in the
intestinal microbiome was established (Sokale et al., 2019).
Based on the obtained results, we can conclude that the effec-
tiveness of the use of probiotic preparations is based on a pre-
liminary study of the qualitative and quantitative composition
of the intestinal microflora.

Conclusions. The use of enzymes, probiotics, prebiot-
ics, synbiotics and phytobiotics in the process of growing
poultry showed positive results due to increasing their pro-
ductivity and obtaining high-quality and safe poultry prod-
ucts. These drugs are effective means of prevention and
treatment of diseases of infectious etiology through stimu-
lation of non-specific immunity, correction of dysbacteriosis

References:
1. Abbas, A, Rizvi, F. and Hussain, S. (2021). Immuno-modulatory effects of Lactobacillus in Salmonella Gallinarum

infected broiler chicks. Pak J Sci 73(1):77.

2. Adhikari B., Kwon Y.M. (2017). Characterization of the culturable subpopulations of Lactobacillus in the chicken
intestinal tract as a resource for probiotic development. Front. Microbiol. 8:1389.

3. Adnan, Mehmood, Muhammad, Nawaz, Masood, Rabbani and Muhammad, Hassan Mushtaq (2023). Probiotic Effect
of Limosilactobacillus fermentum on Growth Performance and Competitive Exclusion of Salmonella Gallinarum in Poultry.

Pak Vet J, 2023, 43(4): 659-664

4. Alonso, S., Carmen Castro, M. and Berdasco, M. (2019). Isolation and partial characterization of lactic acid bacteria
from the gut microbiota of marine fishes for potential application as probiotics in aquaculture. Probiotics Antimicrob Proteins
11:569-579. Al-Razem F, Al-Aloul H, Ishnaiwer M, et al., 2022. Isolation and partial characterization of Salmonella Gallinarum

bacteriophage. Saudi J Biol Sci 29(5):3308-3312.

5. Al-Qazzaz, M.F.A., Ismail, D., Akit, H., and Idris, L.H. (2016). Effect of using insect larvae meal as a complete protein
source on quality and productivity characteristics of laying hens. Rev. Bras. De Zootec. 45:518-523.
6. Andino, A. and Hanning, I. (2015). Salmonella enterica: survival, colonization, and virulence differences among

serovars. Sci World J :2015:1-16.

7. Anonymous, 2018. Fowl typhoid and pullorum disease. OIE Terrestial Manual. Chapter. 3(2):719-735.

8. Asghar, S., Arif, M., and Nawaz, M. (2016). Selection, characterisation and evaluation of potential probiotic Lactobacillus
spp. isolated from poultry droppings. Benef Microbes 7(1):35-44.

9. Aziz, N.H., Khidhir,,Z., Hama, Z.0., and Mustafa, N. (2020). Influence of probiotic (Miaclost) supplementation on
carcass yield, chemical composition and meat quality of broiler chick. J. Appl. Poultry Prod. 11:9-12.

10. Bortoluzzi, C., Serpa Vieira B., de Paula Dorigam J.C., Menconi A., Sokale A., Doranalli K. and Applegate
T.J. (2019). Bacillus subtilis DSM 32315 supplementation attenuates the effects of Clostridium perfringens challenge on the

BicHuk CymcbKkoro HauioHanbLHOro arpapHoro yHiBepcuTeTty

Cepis «BetepuHapHa megunumHay, Bunyck 1 (64), 2024



growth performance and intestinal microbiota of broiler chickens. Microorganisms. 7:71.

11.  Buntyn, J., Schmidt, T., Nisbet, D., Callaway, T., Lewin, H., and Roberts, R. (2016). The role of direct-fed microbials
in conventional livestock production. Annu. Rev. Anim. Biosci. 4:335-355.

12. Chen, C., Li, J, and Zhang, H. (2020). Effects of a probiotic on the growth performance, intestinal flora, and immune
function of chicks infected with Salmonella pullorum. Poult Sci 99(11): 5316-5323.

13.  Cui, X., Marshall, B., Shi, N., Chen, S.-Y., Rekaya R. and Liu H.-X. (2017). RNA-Seq analysis on chicken taste
sensory organs: An ideal system to study organogenesis. Sci. Rep. 7:9131.

14. de Souza, O.F., Vecchi, B. and Gumina, E. (2022). Development and evaluation of a commercial direct-fed
microbial (zymospore®) on the fecal microbiome and growth performance of broiler chickens under experimental challenge
conditions. Animals 12(11):1436.

15. Dittoe, D.K., McDaniel, C.D., Tabler, T. and Kiess, A.S. (2018). Windrowing poultry litter after a broiler house has
been sprinkled with water. J. Appl. Poult. Res. 27:1-15.

16. Dittoe, D.K.,S.C.Ricke, and KiessA.S. (2020). Chapter 1. Commercial poultry production and gut function— Historical
perspective. Pages. 3-30 in Improving Gut Function in Poultry. S.C. Ricke, ed. Burleigh Dodd Publishing, Cambridge, UK.

17. Dos Santos, C.I., Campos, CD. and Nunes-Neto, WR. (2021). Genomic analysis of Limosilactobacillus fermentum
ATCC 23271, a potential probiotic strain with anti-Candida activity. J Fungi 7(10):794.

18. El, Jeni, R., Dittoe, DK., and Olson, EG. (2021). Probiotics and potential applications for alternative poultry
production systems. Poult Sci 100(7):101156.

19. El-Saadony, MT., Salem, HM., El-Tahan, AM. (2022). The control of poultry salmonellosis using organic agents: an
updated overview. Poult Sci 101(4):101716.

20. FAO/WHO, 2002. Agriculture Organization of the United Nations and World Health Organization Working Group:
Joint FAO/WHO Working Group report on drafting guidelines for the evaluation of probiotics in Food.

21. Feye, K.M., Baxter, M.F.A., Tellez, G., Kogut, M.H. and Ricke, S.C. (2020). Influential factors on the composition of
the conventionally raised broiler gastrointestinal microbiomes. Poult. Sci. 99:653-659.

22. Forte, C., Manuali, E., and Abbate, Y. (2018). Dietary Lactobacillus acidophilus positively influences growth
performance, gut morphology, and gut microbiology in rurally reared chickens. Poult Sci 97(3), 930-936.

23. Gadde, U., Kim, W.H., Oh, S.T. and Lillehoj, H.S. (2017). Alternatives to antibiotics for maximizing growth
performance and feed efficiency in poultry: a review. Anim. Health Res. Rev. 18:26—45.

24. Hai, D., Kong, L. and Lu, Z. (2021). Inhibitory effect of different chickenl] derived lactic acid bacteria isolates on
drug resistant Salmonella SE47 isolated from eggs. Lett Appl Microbiol 73(1): 54-63.

25. Hammershgj M., Johansen N.F. (2016). Review: the effect of grass and herbs in organic egg production on egg
fatty acid composition, egg yolk colour and sensory properties. Livestock Sci. 194:37-43.

26. He, T, Long, S., Mahfuz, S., Wu D., Wang, X., Wei, X., Piao, X. (2019). Effects of probiotics as antibiotics substitutes on
growth performance, serum biochemical parameters, intestinal morphology, and barrier function of broilers. Animals. 9:985-995.

27. Hedayati, M., Khalaji, S. and Manafi, M. (2022). Lactobacilli spp. and Zataria multiflora essence as antibiotic
substituent on broiler health and performance parameters.

28. Khan, M., Anjum, AA., and Nawaz, M. (2019). Effect of newly characterized probiotic lactobacilli on weight gain,
immunomodulation and gut microbiota of Campylobacter jejuni challenged broiler chicken. Pak Vet J 39(4):473-478.

29. Kulkarni, RR., Gaghan, C., and Gorrell, K. (2022). Probiotics as alternatives to antibiotics for the prevention and
control of necrotic enteritis in chickens. Pathogens 11(6):692.

30. Li, Z.,, Wang, W., Liu, D. and Guo, Y. (2018). Effects of Lactobacillus acidophilus on the growth performance and
intestinal health of broilers challenged with Clostridium perfringens. J. Anim. Sci. Biotechnol. 9:25.

31. Lokapirnasari, W.P., Pribadi, T.B., Al, Arif, A., Soeharsono, S., Hidanah, S., Harijani N., Najwan R., Huda K,
Wardhani H.C.P. and Rahman N.F.N. (2019). Potency of probiotics Bifidobacterium spp. and Lactobacillus casei to improve
growth performance and business analysis in organic laying hens. Vet. World. 12:860.

32. Lourenco, J. M., D. S. Seidel, and T. R. Callaway. 2019b. Antibiotics and gut function: historical and current
perspectives. Pages 172-189 in S.C. Ricke, editor, Improving Gut Health in Poultry. Francis Dodds Science Publishing,
Cambridge, UK.

33. Lourenco, J.M., Nunn, S.C., Lee, E., Dove, C.R., Callaway, T.R. and Azain M.J. (2020). Effect of supplemental
protease on growth performance and excreta microbiome of broiler chicks. Microorganisms. 8:475.

34. Lourenco, J.M., Rothrock, M.J., Jr., Fluharty, F.L. and Callaway, T.R. (2019). The successional changes in the gut
microbiome of pasture-raised chickens fed soy-containing and soy-free diets. Front. Sustain. Food Syst. 3:35.

35. Mehmood, A., Nawaz, M., Rabbani, M. (2023). In Vitro Characterization of Probiotic Potential of Limosilactobacillus
fermentum against Salmonella Gallinarum Causing Fow! Typhoid. Animals 13(8):1284.

36. Mortada, M., Cosby, D.E., Shanmugasundaram, R. and Selvaraj R.K. (2020). In vivo and in vitro assessment of
commercial probiotic and organic acid feed additives in broilers challenged with Campylobacter coli. J. Appl. Poult. Res.
29:435-446.

37. Mustafa, A., Nawaz, M., Rabbani, M. (2022). Characterization and evaluation of anti-Salmonella enteritidis activity
of indigenous probiotic lactobacilli in mice. Open Life Sci 17(1):978-990.

38. Neveling, D.P., Ahire, J.J., Laubscher, W., Rautenbach, M. and Dicks, L.M. (2020). Genetic and phenotypic
characteristics of a multi-strain probiotic for broilers. Curr. Microbiol.77:369-387.

39. Penha, RAC., Zancan, FT., Aimeida, AMd (2018). Protection of chickens against fowl typhoid using field vaccine
programs formulated with the live attenuated strain Salmonella Gallinarum AcobSAcbiA. Arq Inst Biol 84:1-5.

40. Poole, T.L., Callaway, T.R., Norman, K.N., Scott, H.M., Loneragan, G.H., Ison, S.A., Beier, R.C., Harhay, D.M.,

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTty

Cepist «<BeTepuHapHa MeanLmHay, Bunyck 1 (64), 2024



Norby, B., and Nisbet, D.J. (2017). Transferability of antimicrobial resistance from multidrug-resistant Escherichia coli isolated
from cattle in the USA to E. coli and Salmonella Newport recipients. J. Glob. Antimicrob. Resist.11:123-132.

41. Ramlucken, U., Ramchuran, S.0., Moonsamy, G., Lalloo, R., Thantsha, M.S., and Jansen van Rensburg, C.
(2020). A novel Bacillus based multi-strain probiotic improves growth performance and intestinal properties of Clostridium
perfringens challenged broilers. Poult. Sci. 99:331-341.

42. Rashid, S., Tahir, S. and Akhtar, T. (2023). Bacillus-based Probiotics: An antibiotic alternative for the treatment of
salmonellosis in poultry. Pak Vet J 43(1):167-173.

43. Ricke, S.C. and Rothrock, M.J. (2020). Gastrointestinal microbiomes of broilers and layer hens in alternative
production systems. Poult. Sci. 99:660-669.

44. Ricke, S.C., Lee S.I., Kim, S.A,, Park, S.H. and Shi, Z. (2020). Prebiotics and the poultry gastrointestinal tract
microbiome. Poult. Sci. 99:670-677.

45. Rodriguez-Sojo, MJ., Ruiz-Malagon, AJ., Rodriguez-Cabezas, ME. (2021). Limosilactobacillus fermentum
CECT5716: mechanisms and therapeutic insights. Nutrients 13(3):1016.

46. Rothrock, M.J., Gibson, K.E., Micciche, A.C. and Ricke, S.C. (2019). Pastured poultry production in the united
states: strategies to balance system sustainability and environmental impact. Front. Sustain. Food Syst. 3:74.

47. Shi, S., Zhou, D., Xu, Y. (2022). Effect of Lactobacillus reuteri S5 Intervention on intestinal microbiota composition
of chickens challenged with Salmonella enteritidis. Animals 12(19):2528.

48. Shi, Z., Rothrock, M.J., Jr. and Ricke, S.C. (2019). Applications of microbiome analyses in alternative poultry broiler
production systems. Front. Vet. Sci. ;6:157.

49. Sokale, A.O., Menconi, A., Mathis, G.F., Lumpkins, B., Sims, M.D., Whelan, R.A. and Doranalli, K. (2019). Effect
of Bacillus subtilis DSM 32315 on the intestinal structural integrity and growth performance of broiler chickens under necrotic
enteritis challenge. Poult. Sci.98:5392-5400.

50. Spickler, AR. (2019). Fowl typhoid and pullorum disease. http://www.cfsph.iastate.edu/diseaselnfo/factsheet. Wang
M, Hu J, Yu H, et al., 2023. Lactobacillus fermentum 1.2133 display probiotic potential in vitro and protect against Salmonella
pullorum in chicken of infection. Lett Appl Microbiol 76(1):ovac041.

51. Swaggerty, C.L., Callaway, T.R., Kogut, M.H., Piva, A. and Girilli, E. (2019). Modulation of the immune response to
improve health and reduce foodborne pathogens in poultry. Microorganisms. 7:65.

52. Tarus, J., Rachuonyo, H., Omega, J. and Ochuodho, J. (2019). Assessment of aflatoxin levels in indigenous chicken
tissues and eggs in Western Kenya. African J. Education, Sci. and Technol. 5:59-65.

53. US Egg and Poultry. 2020. US Hen Facts and Statistics for 2020. Accessed April 2021.

54. Vase-Khavari, K., Mortezavi, S.H., Rasouli, B., Khusro, A., Salem, A.Z.M. and Seidavi A. (2019). The effect of three
tropical medicinal plants and superzist probiotic on growth performance, carcass characteristics, blood constitutes, immune
response, and gut microflora of broiler. Trop. Anim. Health Prod. 51:33-42.

55. Wu, Y., Zhen, W., Geng, Y., Wang, Z. and Guo, Y. (2019). Pretreatment with probiotic Enterococcus faecium NCIMB
11181 ameliorates necrotic enteritis-induced intestinal barrier injury in broiler chickens. Sci. Rep. 9:10256-11061.

56. Yasar, S., Okutan, |. and Tosun, R. (2017). Testing novel eubiotic additives: its health and performance effects in
commercially raised farm animals. I§dir Univ. J. Inst. Sci. Tech. 7:297-308.

57. Yasmin, S., Nawaz, M. and Anjum, AA. (2019). Antibiotic susceptibility pattern of Salmonellae isolated from poultry
from different Districts of Punjab, Pakistan. Pak Vet J 40:98-102.

58. Yazhini, P, Visha, P., Selvaraj, P., Vasanthakumar, P. and Chandran, V. (2018). Dietary encapsulated probiotic
effect on broiler serum biochemical parameters. Vet. World. 11:1344-1348.

59. Zhou, C., Liang, J. and Jiang, W. (2020). The effect of a selected yeast fraction on the prevention of pullorum
disease and fowl typhoid in commercial breeder chickens. Poult Sci 99(1):101-110.

60. Zhou, X., Kang, X., Zhou, K. (2022). A global dataset for prevalence of Salmonella Gallinarum between 1945 and
2021. Scientific Data 9(1):495-505.

KacsiHeHko O.1., 0okmop eemepuHapHuUx Hayk, npoghecop, CyMcbKul HayioHanbHUl azpapHull yHisepcumem, M. Cymu,
YkpaiHa

XpucmuHa LLI., acnipaHmka, CymcbKuli HaujoHanbHUU agpapHul yHisepcumem, M. Cymu, YkpaiHa

AnbmepHamueHi Memodu npoginakmuku iHgpekuiliHux xeopob nmuyi

Y cmammi HaeeOeHO pesyribmamu aHanimu4Hoi pobomu GaHux Haykosux mybnikauil, 38imig Mpo0o8osL4oi ma Cinb-
cbkozocnodapcbkoi opearisauii OOH (FAQ), €sponelicbkozo ynpasniHHa 3 be3neku xap4osux npodykmie (ESFA) wodo
eghekmueHoCcMi 3aCcmocy8aHHs1 arlbmepHamugHUX Memodie rpogbinakmuku iHgbekuitiHux xeopob nmuyj. OdHiero 3 Hal-
6inbwux akmyanbHUX npobem ceimi € Habyma pe3ucmeHmHicmb MiKpoopaaHi3mie o aHmubakmepianbHUX npenapamis,
W0 8 CBOK Yepay CrPUYUHSIE 3HaYHi eKOHOMIYHI 36UMKU 3a paxyHOK HU3bKOI egheKmusHOCmi mepanesmuyHUX 3axodie.
Y 38’s3Ky i3 3a2anbHO0 meHOeHUjer 8idMo8U 8i0 8uKOpUCMaHHs aHmubiomukie ece binbwoi akmyanbsHocmi Habysae
3acmocysaHHs1 Hogux Memodie KOHmMpPos bakmepiosie mmuyj. [Mowyk anbmepHamugu aHmMubiomukam akmugisye 3acmo-
CyBaHHs eheKmUBHUX, HamyparbHUX, 6e3rneYHUX ma eKOHOMIYHO eheKmuBHUX 3acobie 3axucmy MaKkpoopaaHiamy ei0
rnamoaeHHuXx 36yQHUKI8. 3acmocy8aHHs ekoo2iyHo-be3neyHux npenapamie 30iliCHEMbCS 3a KpumepiaMu egheKmuHo20
3axucmy opeaHismy nmuui 8id namoeeHHUX ma yMOBHO-namozeHHUx 30yOHUKi8, HamyparnbHocmi | be3nedyHocmi npena-
pamy, ompuMaHHs ekonoaidHo 6e3neyHoi nPodyKuji meapuHHUYMEa 8irbHOI 8i0 3arTULIKI8 MOKCUYHUX PEYOBUH, aHmubak-
mepianbHUX npenapamie ma eKoHOMIYHOI egheKmugHOCMI NpogedeHuX 3axodis.

AnbmepHamueHi MemoOu npoinakmuku iHpeKuitiHux xeopob mmuuyi pearidytombCsi Ha OCHO8I 3aCmMOCy8aHHS KO0~
2lYHO besneqHux npenapamie (npobiomukis, npebiomukis, eybiomukis). [MpobiomuyHi Kynbmypu MiKpoOpaaHiamie nposie-
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N19K0Mb aHMa20oHicMuYHi enacmugocmi 8iOHOCHO A0 MEGHUX WMmaMig Mamo2eHHUX | YMOBHO-Namo2eHHUX MiKpOOpaaHi3mie,
30amHi podykyeamu PeyosUHU, WO CMUMYIIOMB PiCm KOPUCHUX MIKPOOp2aHi3Mig KULIEYHUKa, MOKpawytomb KOHeep-
Cito KopMy ma nidsuwyromb MoKa3HUKU MpodykmusHocmi. [pebiomuku cmeoproromb ymosu 05151 PO3MHOXEHHST KOPUCHUX
MiKpOOp2aHi3mie KuweyHuka ma adcopbyromb namozeHuU KUWKO8020 Mikpobiomy. 3acmocysaHHs chepmeHmig, npobiomu-
Kig, npebiomukig, cuHbiomukie ma ¢himobiomukie 8 NPoueci 8UPOWy8aHHsI MMUUI MoKa3asnu no3UMusHi pe3ynbmamu 3a
paxyHok nidsuieHHs1 ix MpodyKmueHOCmi ma ompumaHHsi sSKICHOI i 6esneyHoi npodykuii nmaxieHuymea. aHi npernapamu
€ echekmusHUMU 3acobamu rpohinakmuku i iKy8aHHs 3ax80ptosaHb IHEYeKUItHOI emionoeii Yyepes cmumynsuit Hecreyu-
¢hidHO20 iMyHimemy, Kopekuyjito ducbakmepio3ie npu cmpecax, a Makox K anbmepHamuey aHmubiomukam.
Knrovoei cnoea: nmuus, npobiomuku, npebiomuku, npoghinakmuka, iHgbeKuisi.

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTty

10 Cepist «<BeTepuHapHa MeanLmHay, Bunyck 1 (64), 2024



