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The primary task of the livestock industry is to provide the population
with high-quality food products, and the industry with raw materials. For this,
it is necessary to ensure a high level of productivity and safety of young pigs.
Studies carried out in recent years indicate an increase in the incidence of
gastrointestinal diseases among young farm animals, leading to a decrease in
the immunobiological reactivity of the piglets' organism and significant damage
to farms. When performing the research, we used zootechnical, zoohygienic,
biochemical, immunological and variational-statistical research methods.
Research work was carried out during 2010-2018 at the Department of Animal
Hygiene and Fundamentals of Veterinary Medicine of the Bila Tserkva National
Agrarian University. Scientific and economic experiments and production tests
were carried out in the farms of Progress LLC (Uzin, Bila Tserkva district) and
Denisenko LLC (Skvirsky district, Kyiv region). Experimental studies were
carried out in the Problem Laboratory of Immunology, Department of Animal
Hygiene and Fundamentals of Veterinary Medicine, interfaculty laboratory of
biochemical and histochemical research methods.

For the first time, the prebiotic Bio-active was used as a feed additive in
the diet of young pigs on growing at industrial keeping, its positive effect on
the safety, productivity, physiological and immunological state of their body
was proved. For the first time, the optimal dose of the prebiotic Bio-active for
growing pigs was established and a method of its use was developed. The opti-
mal dose of the prebiotic Bio-active for growing young pigs is 5 g (5x107 CFU)
per 10 kg of body weight when fed with compound feed once a day for 30 days,
which contributes to an increase in the average daily weight gain of piglets by
17.2 % (P <0.01) and 16.6 % (P <0.05) on the 30th and 60th days of the study,
respectively.

Feeding pigs with Bio-active promotes an increase in the content of total
blood serum protein by 7.2 % (P <0.05), albumin — by 5.2 %, y-globulins — by
6.3 %, an increase in AST activity — by 23, 1 % (P <0.05) and ALT — by 22.4 %
(P <0.01). In the peripheral blood of rearing pigs under the influence of the pre-
biotic Bio-active, the proliferation, differentiation and specialization of immuno-
competent cells increase: an increase in the total number of 7-lymphocytes by
5.43 % (P <0.05), B-lymphocytes by 2.85 %, a decrease in the content of 0-lym-
phocytes — by 8.29 % (P <0.05). The number of medium-avid 7-lymphocytes also
increases — by 9.19 % (P <0.05) and B-lymphocytes — by 10.28 % (P <0.05) due to
a decrease in the level of low-avid immunocompetent cells. The use of the prebi-
otic Bio-active in an optimal dose promotes the activation of metabolic processes,
antigen-nonspecific immunity and an increase in the body weight of pigs.

Key words: industrial pig breeding, rearing young pigs, housing conditions,
gastrointestinal canal, prebiotic, immunobiological reactivity, metabolism, safety.
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Problem statement and analysis of recent
research. The primary task of the livestock indus-
try is to provide the population with quality food
and industry with raw materials. To do this, it is
necessary to ensure a high level of productivity
and safety of young pigs. Today, one of the rea-
sons for the decline and rise in price of pork is the
high death rate of young animals (35-45%) [1, 2].
The cost of feed in the cost of pig products is 65-
70%, so it is important to find not only cheap feed,
but also ways to increase its digestibility and im-
prove the use of nutrients [3].

Studies conducted in recent years show an in-
crease in the incidence of gastrointestinal diseases
of young farm animals, leading to a decrease in the
immunobiological reactivity of piglets and signifi-
cant damage to farms [4].

An important factor from the standpoint of mi-
croecology of the digestive tract is the time of its
population by microorganisms of certain species
[5]. The digestive tract of piglets, immediately af-
ter birth, due to contact with the environment and
adult animals, is populated by mesophilic aero-
bic and facultatively anaerobic microorganisms,
opportunistic pathogens. These are lactobacilli,
streptococci, bifidobacteria, propionic acid bac-
teria, bacteria of the genera Escherichia, Proteus,
Klebsiella, Clostridium, Salmonella, Streptococ-
cus, Staphylococcus, Pseudomonas. The influence
of negative environmental factors contributes to
the increase of opportunistic and pathogenic mi-
croorganisms, which, in turn, leads to the devel-
opment of diseases of the gastrointestinal tract and
death of animals [7].

The use of antibiotics for the treatment of an-
imals and prevention of gastrointestinal diseases
leads to the selection and circulation of pathogenic
and opportunistic microorganisms with increased
resistance to antibiotics, the appearance of sec-
ondary dysbacteriosis, resulting in reduced effec-
tiveness of these drugs, which poses a potential
threat to human health. The use of antibiotics for
therapeutic and prophylactic purposes leads to the
development of colitis caused by staphylococci,
klebsiella, proteus, pseudomonads, in the intestine
the number of CI. perfringens and enterococci in-
creases [8]. According to the literature, antibiotics
disrupt the intestinal normocenosis and often lead
to diarrhea [10].

Since January 2005, according to the decision
of the European Parliament, the use of antibiotics
as growth stimulants has been banned. Legislation
restricting the use of antimicrobials is also being
developed and implemented in Ukraine [11].

The ban on the use of antibiotics for the pre-
vention of animal and poultry diseases in Europe
has led to a global trend towards the use of alterna-
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tive strategies to suppress pathogenic microflora
and, consequently, to preserve the health and pro-
ductivity of livestock [12, 13].

The idea of forming a healthy normocenosis of
the gastrointestinal tract belongs to the founder of
domestic immunology I.I. Mechnikov, who pro-
posed to introduce a culture of lactic acid bacteria
into the digestive tract to prevent the development
of putrefactive microflora. This was the beginning
of research on pathological conditions associated
with the violation of the intestinal microbiota, and
their prevention [14]. After discovering the abili-
ty of certain microorganisms of certain groups to
inhibit the growth of other microorganisms that
can enter the animal's body with food and water, a
number of scientists have worked on studying the
use of the phenomenon of microbial antagonism
[15]. As an alternative, new generation drugs are
being developed: phyto-, pro- and prebiotics. The
most researched and used are probiotics [16].

Over the past two decades, in the practice of
human and veterinary medicine, for the preven-
tion and treatment of disorders of the gastrointes-
tinal tract, themicrobial drugs - pre- and probiotics
have become widespread. They, unlike antibiot-
ics, are not addictive to opportunistic pathogens,
and the products of their vital activity do not accu-
mulate in the organs and tissues of animals and do
not affect the quality of products [17—19].

The mechanism of action of pre- and probiot-
ics is based on inhibiting the growth of pathogenic
microorganisms, increasing the activity of the im-
mune system and more efficient absorption of feed
nutrients in animals [20—25].

The most numerous microorganisms in the
gastrointestinal tract of animals are lactic acid bac-
teria. They produce a significant amount of lactic
acid, which promotes the development of micro-
organisms of the genera Bifidobacteria, Propion-
ibacteria, Butyriuvibrio, Roseburia, resulting in
enzymatic fermentation, the formation of organic
acids, which lowers the pH in the large intestine
and reduces the number of salmonella and other
diseases [26—30].

Thereby, non-compliance of animal housing
conditions with sanitary and hygienic require-
ments leads to a decrease in the immunobiologi-
cal reactivity of the body of young pigs and, as a
consequence, - to disorders of the gastrointestinal
tract, reduced productivity and safety, increased
feed conversion. The use of antibiotics as a pre-
ventive measure has a number of negative con-
sequences. As a safe alternative to antibiotics,
the pre- and probiotics have become widespread
in Ukraine and many countries around the world
in recent years for the prevention and treatment
of digestive disorders. They are characterized by
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normalization of digestive processes by correct-
ing the qualitative and quantitative composition of
microflora of the gastrointestinal tract, helping to
increase the natural resistance of animals.

Currently, the use of feed additives with pre-
and probiotic action on the basis of lacto-, bi-
fidobacteria is the most effective means for the
prevention and treatment of some diseases of the
gastrointestinal tract of pigs, and the study of their
biological properties is a promising area of re-
search.

The purpose of the research is hygienic sub-
stantiation of the use of the prebiotic Bio-active
and its influence on antigen-nonspecific immuni-
ty, safety and productivity of young pigs during
their industrial breeding.

Material and methods of research.The re-
search was performed during 2010-2018 at the de-
partment of animal hygiene and fundamentals of
veterinary medicine, Bila Tserkva National Agrar-
ian University. The scientific and economic ex-
periments and production tests were conducted on
the farms of LLC «Progress» (Uzyn, Bila Tserk-
va district) and PE «Denisenko» (Skvyra district,
Kyiv region). The experimental studies were con-
ducted in the problem laboratory of immunology
of the department of animal hygiene and funda-
mentals of veterinary medicine, interfaculty labo-
ratory of biochemical and histochemical research
methods, vivarium of the faculty of veterinary
medicine BNAU, department of veterinary san-
itation and pathological anatomy named after
J.S. Zagaevsky of Bila Tserkva NAU, testing
laboratory of SE «Kyiv region standartmetrol-
ogy», Bila Tserkva city sanitary and epidemio-
logical station, laboratory of anaerobic infections
of the institute of veterinary medicine of UAAS,
Institute of biochemistry named after Palladin,
problem research laboratory of feed additives of
National University of Life and Environmental
Sciences (Kyiv).

The work was carried out in accordance with
the «European Convention for the Protection of
Vertebrate Animals Used for Experimental and
Scientific Purposes» (Strasbourg, 1995), «The
General Ethical Principles of Animal Experimen-
tation» (First National Congress on Bioethics,
2001) and in accordance with the order of the
State Department of Veterinary Medicine Ne 7
from 17.02.1999 «On strengthening the control of
veterinary drugs and feed additivesy.

The characteristics of the prebiotic Bio-ac-
tive.The biologically active prebiotic Bio-active
was developed by BTU-Center in Ladyzhyn,
Trostyanets district, Vinnytsya region.

The drug is a powdery substance of gray
color, containing the products of lactic acid bacte-

ria Lactobacillus bulgaricus delbrueckii, adsorbed
on zeolite class of silicates of frame structure and
is a natural drug that causes cation exchange and
adsorption processes.

Regulatory and technical documentation has
been developed and approved for the drug: techni-
cal conditions of Ukraine - TU U 15.7-30165603—
019:2009 «Feed additives with probiotic actiony,
approved by the State Research Control Institute of
Veterinary Drugs and Feed Additives on 30.03.2010
and approved by the Main State Committee of Vet-
erinary Medicine of Ukraine 09.04.2010

The lactic acid bacteria and the products of
their vital activity, once in the intestines of ani-
mals, produce a complex of special enzymes - pro-
teases, specific peptidases - prolidases, which hy-
drolyze proteins with a high content of proline and
have unique properties of regulating biosynthesis.

The prebiotic contains amino acids for the syn-
thesis of hormones, enzymes, vitamins, which are
very important factors of metabolism in animals.

According to the results of biochemical stud-
ies, it was found that 1 g of the drug includes:
lysine - 0.67 mg%:; histidine - 1.0; aspartic acid
- 33.77; threonine - 3.36; serine - 14.81; glutamic
acid - 10.51; glycine - 10.59; alanine - 7.79; cys-
tine - 5.23; valine - 2.81; methionine - 0.3; isoleu-
cine - 3.99; leucine - 0.37; tyrosine - 0.91; phenyl-
alanine - 4.01 mg%.

According to the results of biochemical stud-
ies of the prebioticBio-active, it was found that 1
g of the drug contains B vitamins, namely: B1 -
0.13 pg/g; B2-0.17; B12 - 0.0012; carotenoids -
3.0; vitamin A - 0.627 and vitamin E - 3.0 mcg / g.
The most active antioxidants and coenzymes of
the drug are carotenoids and vitamins A and E.

In the studied farms, the pigs of large white
breed and their crossbreeds are bred. The system
of keeping animals is paddock (stall and pad-
dock), with weaning of piglets of 45 days of age.
The animals were kept indoors in group stalls
for 25-30 animals, with walking areas under the
regulated system. The paddocks with a semisolid
surface are connected to the premises by holes for
pigs of the following sizes: young pigs - height
0.8 m, width 0.5 m; adult livestock - 0.9 m and
0.6 m, respectively.

Premises of piggeries are typical, made of
brick. The animals were kept in stalls made of
metal rods and wooden beams, height as for sows,
replacement and fattening young pigs - 1 m, and
for piglets after weaning - 0.8 m, which corre-
sponds to the "Departmental standards of techno-
logical design." Such a fence promotes better air
exchange in the stalls and observation of animals.

Feed was delivered to the premises and sup-
plied to the feeder with the help of mobile feeders.
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Water from wells on the farm is used for watering,
preparation of fodder, sanitary and technical pur-
poses. Water supply is centralized. Manure was
removed from the premises daily, in the morning,
using a TSN-3B scraper conveyor and taken in
trailers to the manure storage.

To obtain maximum production, the optimal
microclimate (temperature, relative humidity, con-
centration of harmful gases, air velocity, lighting,
bacterial contamination, etc.) was maintained by
natural intake and draft ventilation system in the
premises for keeping pigs for rearing. The lighting is
natural and artificial-by means of fluorescent lamps.

Concentrated diets balanced according to
zootechnical standards, taking into account live
weight, age and productivity, were used for feed-
ing pigs. To the main diet (MD) of pigs was added
prebiotic Bio-active in the following doses: 1; 3; 5
and 10 g per 10 kg of body weight, once a day for
30 days. The animals were fed 2 times a day.

Determination of the optimal dose of prebiotic
Bio-active for young pigs on rearing was performed
according to the experimental scheme (Table 1).

Table 1 — Scheme of the experiment to determine
the optimal dose of prebiotic Bio-active
for young pigs on rearing

N | D
Gr(?up of‘a nimals (g/per 10 kg of body
of animals in the . .
weight), 1 time per day
group, n for 30 days
Experimental 1 20 MD + 1,0 (1x107 CFU)
Experimental 2 20 MD + 3,0 (3x10” CFU)
Experimental 3 20 MD + 5,0 (5107 CFU)
Experimental 4 20 MD + 10,0 (10x107 CFU)
Control 20 MD

Animals of all experimental groups were given
the prebiotic Bio-active together with food, once
a day for 30 days. Piglets of the first experimen-
tal group were given a prebiotic at a dose of 1 g
(1 x 107 CFU) per 10 kg of body weight of the
animal, the second experimental group - 3 g
(3 x 107 CFU) per 10 kg of body weight, the third
-5 g (5 x 107 CFU) per 10 kg of body weight,
the fourth - 10 g (10 x 107 CFU) per 10 kg of
body weight. The study took into account the body
weight, average daily gain and safety of piglets.
Animals of the control group were fed only com-
pound feed. Water was given to the animals at will.

Biochemical studies: determination of total
calcium in blood serum was performed by the
method of arsenazo III, inorganic phosphorus - in
the reaction of UV detection of phosphomolybdate
complex, calcium and magnesium - using a set of
reagents NVF «Simko Ltd» (Lviv).
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The content of iron in the serum was deter-
mined by reaction with disodium salt without
deproteinization using a set of reagents LLC «Ag-
ate-Med» (Moscow), zinc - spectrophotometric
method with 5-Br-PAPS with a set of reagents
«DAC-SpectroMed SRL», copper - in the reaction
with bathocuproine (a set of reagents «Bio-Test,
Lachema Diagnostica s.1.0.»).

The activity of alanine aminotransferase and
aspartate aminotransferase was determined by the
Reitman-Frenkel method with the sets of reagents
of SPF «Simko LtdNe (Lviv) [6].

Immunological studies: the number of T- and
B-lymphocytes, their subpopulations in the periph-
eral blood were determined by the method of ro-
sette-formation of E-RUK and EAK-RUK; isola-
tion of mononuclear cell fractions and preparation
of indicator erythrocytes to assess the reproductive
activity of the T-immune system was carried out
according to the method of M. Jondal et al. (1972)
[9]. Determination of the content of B-lympho-
cytes and preparation of indicator erythrocytes to
assess the reproductive activity of the B-system of
immunity was performed according to the method
of C. Bianco et al. (1970), [11], avidity of lympho-
cytes - according to Pustovar A.Ya. (1988) [11].

Statistical processing of the obtained results
was performed using the methods of variation
statistics (Student's criteria). The computer calcu-
lation system «Maple-12» and «Microsoft Excel»
were used in the processing. The results of the
mean values were considered statistically signif-
icant at p<0.05; p<0.01, p<0.001 [9].

Results of the research. Determination of the
optimal dose of prebiotic Bio-active for young
pigs on rearing according to productivity indica-
tors. For the experiment, 45-day-old piglets, after
weaning from sows, were selected on the principle
of analogues, taking into account the breed, live
weight and general physiological condition. Five
groups of 20 animals each were formed: four exper-
imental groups and one control group. The keeping
and feeding conditions of the animals were the same,
and the diet was balanced according to the norms
considering the live weight and age of the piglets.
The animals in four experimental groups were given
additionally to the main diet the prebiotic Bio-active
in the amount of: for the first group of piglets - 1 g,
the second - 3 g, the third - 5 g, the fourth - 10 g per
10 kg of body weight, once a day for 30 days.

An important indicator in the technological
process of pork production is the safety and pro-
ductivity of livestock.

The indicators of survival of piglets, their
growth and development were determined after 30
(Table 2) and 60 days from the start of prebiotic
feeding (Table 3).
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Table 2 — Survival and growth of piglets 30 days after feeding probiotic Bio-active, M+m

Indicators, units of measurement Group of animals, dose (per 10 kg of body weight)
Control lg 3g 5g 10g

Number of animals

a) the beginning 20 20 20 20 20

b) the end 17 18 19 18 18
Survival, % 85 90 95 90 90
Body weight of the whole group of animals, kg

a) the beginning 203,20 220,40 209,40 206,80 186,48

b) the end 292,06 323,51 331,02 352,83 327,96
Body weight of one piglet, kg

a) the beginning 10,16+0,12 | 11,02+0,14 | 10,47+0,34 | 10,34+0,42 | 10,86+0,22

b) the end 17,18+0,38 | 19,03+0,27* | 18,39+0,58 | 18,57+0,34* | 18,22+0,14*
Average daily weight gain during the study
period, g 234,1£12,07 | 261,9+8,78 |264,2426,79* | 270,0+18,63* | 245,249,25
Increase of the average daily growth of one
piglet,

g - 27,8 30,1 35,9 11,1

% — 11,8 12,8 15,3 4,7
Additional weight gain during the study peri-
od, kg

a) one piglet - 0,810 0,9 1,2 0,8

b) the whole group - 13,8 16,2 23,0 15,1

Note: *P<0,05,compared to the control group.
Table 3 — Survival and growth of piglets 60 days after feeding probiotic Bio-active, M+m
Indicators, units of measurement Group of animals, dose (per 10 kg of body weight)
Control lg 3g S5g 10g

Number of animals

a) the beginning 20 20 20 20 20

b) the end 16 18 18 19 18
Survival, % 80 90 90 95 90
Body weight of the whole group of animals, kg

a) the beginning 203,2 220,40 209,4 206,80 186,48

b) the end 440,0 480,96 543,60 581,40 538,92
Body weight of one piglet, kg

a) the beginning 10,16+0,12 | 11,02+0,14 | 10,34+0,42 | 10,47+0,34 | 10,36+0,22

b) the end 27,50+1,02 | 30,60+1,06* | 28,60+£0,84 | 30,20+0,62* | 28,94+0,16
Average daily weight gain during the study
period, g 289,0+11,17 |326,3+17,78%* | 304,3+16,48 |328,8£10,43* | 309,6+17,97
Increase of the average daily growth of one piglet,

g - 37,0 15,3 39,5 20,6

% - 12,9 53 13,6 7,12
Additional weight gain during the study period, kg

a) one piglet - 2,2 0,92 2,4 1,2

b) the whole group - 39,6 16,6 45,6 21,6

Note: *P<0,05,compared to the control group.

As a result of research, it was found that the
use of prebiotics Bio-active has a positive effect
on the safety of animals. Thus, during 30 days of
research in the control group, 3 young animals
died and the survival rate was 85%. In the sec-
ond experimental group, 1 animal died, in the first,
third and fourth - 2 animals each and the survival
rate was 90% and 95%, respectively. The farm is
prosperous in terms of infectious animal diseases

and the main cause of death of young pigs was dis-
orders of the gastrointestinal tract.

The average body weight of piglets in the ex-
perimental and control groups at the beginning of
the study had no significant difference. After feed-
ing the prebiotic for 30 days, it was found that the
average live weight of piglets in the groups had a
significant difference, which is confirmed by the
average daily weight gain of animals.
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The results showed that the largest average dai-
ly weight gain was in animals of the third experi-
mental group, which received a prebiotic at a dose
of 5 g per 10 kg of body weight, and was by 35.9 g
(17.2%) more compared to the control group.

The dose of probiotic in 1 g and its increase to
3 and 10 g per 10 kg of body weight also led to an
increase in average daily weight gain compared to
animals in the control group, but were lower than
of the second experimental group.

Re-weighing of piglets was performed after
60 days.

The analysis of research results shows that the
dynamics of the positive effect of prebiotics on the
productivity of young animals was maintained.

Thus, in the next 30 days after the first weigh-
ing, only one animal died in the control group, and
among the piglets of the first, second, third and
fourth experimental groups there were no deaths.
The highest survival was observed with piglets of
the third experimental group 60 days after the start
of prebiotic feeding and was 95%, which is 5%
more than in the control group.

The average daily weight gain was higher in
the first experimental group by 12.8%, the second
- 5.2%, the third - 13.6%, the fourth - 7.1%, com-
pared with the control group.

Thus, the average daily weight gain of the third
experimental group was 35.9 g, or 13.6% higher
compared to the control analogue. The average body
weight of all animals in the experimental groups 60
days after the start of prebiotic feeding was equal-
ized and was in the range of 28.94-30.60 kg.

Thus, as a result of research it was found that
the prebiotic Bio-active has a positive effect on the
body of animals, as evidenced by the increase in the
safety and productivity of young pigs on rearing.

The optimal dose of the prebiotic Bio-active
and the method of using the preparation for young
pigs were also established. The prebiotic should be
fed in a group method together with compound feed
for 30 days, starting from the moment of weaning at
a dose of 5 g per 10 kg of body weight, once a day.

Study of the effect of probiotic Bio-active
on the content of biotic elements in the serum.
Micro- and macroelements are an important factor
in increasing the natural resistance of the growing
organism of young animals, so the study of the ef-
fect of feed additives, their content and assimila-
tion is an important stage of research.

The study of the effect of the prebiotic Bio-ac-
tive at a dose of 5 g per 10 kg of body weight on
the content of macronutrients in the serum indi-
cates a gradual increase in total calcium, inorganic
phosphorus and magnesium in both groups. The
difference between the groups is not statistically
significant (Fig. 1).

The study of the effect of prebiotic on the con-
tent of trace elements in the blood serum of piglets
shows a gradual increase in the content of iron,
copper and zinc throughout the experiment in both
groups with a statistically insignificant difference
(Fig. 2).

Indicators of the content of macro and micro-
elements in the blood serum were not reliable and
were within normal limits.

mmol/l

lillllllt

= Control

= Experimental

Fig. 1. The content of macronutrients in the serum of piglets using prebiotic Bio-active,
mmol/l, M+ m, n=16
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mmol/l

Control

Experimental

Fig. 2. The content of trace elements in the serum of piglets using prebiotic Bio-active,
mmol/l, M tm, n =16

Therefore, the use of the prebiotic Bio-active
for young pigs on rearing at the optimal dose with-
in the normal range increases the content in the se-
rum of macronutrients such as total calcium, inor-
ganic phosphorus, magnesium and trace elements
such as iron, copper, zinc.

An important element of the study with the
use of pre-and probiotics is their effect on the
activity of aminotransferases, because these
enzymes reflect the functional state of the liv-
er and participate in transamination processes,
therefore, in order to establish the effect of pre-
biotic Bio-active on the activity oftransamination
in blood serum, the activity of aminotransfer-
ase (AST) and alanine aminotransferase (ALT,
Fig. 3) was investigated.

As a result of research, it was proved that the
increase in the content of total protein in the se-
rum of animals occurred due to the activity of the
enzyme AST, starting from 30 days, with a statis-
tically significant difference on day 60 of the ex-
periment by 4.42 U /1 (P <0.05).

It was found that at the beginning of the ex-
periment a significant difference between the in-
dicators of the activity of the enzyme ALT in the
serum of animals of the control and experimental
groups was not detected. During the experiment
in both groups there was a tendency to increase
the activity of this enzyme and at the end of the
experiment the activity of ALT in the serum of

experimental animals was higher by 22.39%
(P <0.01) relative to control.

Therefore, the use of prebiotics Bio-active for
young pigs on rearing increases the activity of se-
rum transaminases, which, in turn, provides phys-
iological flow of metabolic processes in the body
and stabilization of its homeostasis.

The effect of probiotic Bio-active on the
content of immunocompetent cells and their
subpopulations in the peripheral blood of pig-
lets. The body's immune defense is maintained
by the functional activity of immunocompe-
tent cells (T- and B-lymphocytes). The results
of studies of the effect of the prebiotic Bio-
active on the content of immunocompetent cells
in the peripheral blood of young pigs are shown
in table 4.

The results showed that before the study the
number of immunocompetent cells in piglets of
both groups did not differ significantly, and after
the experiment there was an increase in the total
number of T and B lymphocytes and a probable
decrease in 0-lymphocytes in animals of the ex-
perimental group. Thus, the animals of the exper-
imental group during the experiment increased
the relative content of T-lymphocytes and at the
end of the experiment their number was higher
by 5.43% compared with animals of the control
group, which indicated the activation of the cellu-
lar immune system.
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Control
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Fig. 3. Serum aspartate and alanine aminotransferase activity
of young pigs reared under the influence of prebiotic Bio-active, UL, M+ m,n= 16

Table 4 — The content of lymphoid cells in the peripheral blood of piglets when fed prebiotic Bio-active,%,

M+mn=16
Research period, days
Cell population Before the start 30 45 60
of the experiment

Lomphoeyies 68.39+3,14 70,94+2.77 71,44+2.63 72.4242.56
ymphocy 67,41+4,09 68,14+4,35 68,09+4,28 68,59+3,92
R 42.38+0.83 44,07+1.58 49.83+1.75 55.8242.03*
ymphocy 43,30+0,79 42,60+0,80 45,08+1,79 45394201
B vmbhocyies 14.06+1.29 15.49+1,74 17.10+0,90* 17.2241,32%
ymphocy 13,4840,44 13,9840,47 13,9241,04 14,37+0,94
0 Iomohocyes 43.56+1.11 40.44+2.90 33,0642,18* 31.9542,45%
- lymphocy 43,2240,85 43,43+0,95 41,00+1,49 40,24+1,68

Note: in the numerator - the experimental group, the denominator - the control group.

* P <0.05, compared with the control group.

A significant increase in the relative content
of 7- and B-lymphocytes was noted throughout
the experiment. Thus, on the 60th day of the ex-
periment, their content was higher by 10.43 and
2.85%, compared with the control group. This in-
dicates a positive effect of the prebiotic on the cel-
lular and humoral activity of the immune system
and, in particular, increase the natural resistance
of young pigs.
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Therefore, the use of the prebiotic Bio-ac-
tiveenhances the proliferation, differentiation and
specialization of immunocompetent animal cells.

Moreover, studies were conducted on
the effect of the prebiotic Bio-active on the state of
the receptor apparatus of lymphoid cells (Table 5).

The data in table 5 show that during the ex-
periment there was an increase in the percentage
of medium-sized 7- and B-lymphocytes and a
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decrease in the level of low-avid immunocompe-
tent cells in piglets, both control and experimental
groups, with a significant difference of 30, 45 and
60th day. In animals that received the prebiotic in
the optimal dose, the percentage of multireceptor
lymphoid cells at the end of the experiment was
higher by 9.19% (P <0.01) for 7- lymphocytes and
10.28% (P <0.05) B-lymphocytes. The content of
high-grade lymphocytes has not been established.
A higher percentage of mean avid cells in animals
of the experimental group indicates activation of
the receptor apparatus of lymphoid cells after ap-
plication of the prebiotic Bio-active to piglets.

Since the mechanism of action of prebiotics
is based on inhibiting the growth of pathogenic
microorganisms, increasing the activity of the
immune system and better absorption of feed nu-
trients in animals [20—25], the proliferation, dif-
ferentiation and specialization of immunocom-
petent cellsin the peripheral blood of young pigs
on rearing increased under the action of Bio-Ac-
tive, namely: the total number of 7-lymphocytes
increased by 5.43%, B-lymphocytes by 2.85%,
and the content of O-lymphocytes decreased by
8.29%. In addition, the number of medium-av-
id 7-lymphocytes increased by 9.19% and

Table 5 — The effect of the prebiotic Bio-active on the state of the receptor apparatus of lymphoid cells in the peripheral

blood of piglets,%, M+m, n=16

Avidity Research period, days
of lymphocytes B efor.e 45 60
the experiment
T-lymphocytes, 67.10£3.82 51.00+£2,20** 43,69+0,65** 40,9741.,22*%*
low-avid 63,18+3,22 63,45+0,74 52,45+2,17 50,16+1,31
T-lymphocytes, 33.44+4.00 49.0042,29** 56.31+0,65%* 59,03£1,22°%%*
medium avid 36,82+3,22 36,55+0,74 47,5542,17 49,84+1,31
B-lymphocytes, 63.0743.63 50.93+2,81* 43 8742 02%* 41,96+2,58*
low-avid 60,57+2,21 60,68+2,39 57,78+3,32 52,24+3,24
B-lymphocytes, 36.93+3.63 49,0742.81* 56,13+2,02%* 58,04+2,58%*
medium avid 39,43+2,21 39,3242,39 42,2243,32 47,76+3,24

Note: in the numerator - the experimental group, the denominator - the control group.

* P <0.05; ** P <0.01.

As follows, the prebiotic Bio-Active promoted
the activation of cellular immunity in young pigs,
which is confirmed by the growing number of pop-
ulations of immunocompetent cells and the activa-
tion of their receptor apparatus.

Discussion. Today, experts in the field of
animal husbandry and veterinary medicine are
in urgent search of alternatives to effective an-
tibiotics for the prevention and treatment of dis-
eases of animals with signs of gastrointestinal
dysfunction [31-33].

Analysis of research materials showed that from
a biological, environmental and economic point of
view, the use of probiotics is appropriate and justi-
fied for the prevention and treatment of diseases of
the gastrointestinal tract of animals. This will allow
to obtain safe, environmentally friendly products
and reduce production costs [34-35].

Basing on the conducted researches, the ne-
cessity of application of prebiotic of Bio-active
produced on the basis of lactic acid bacteria Lac-
tobacillus bulgaricus delbrueckii by BTU-Center
(Ladyzhyn, Trostyanets district, Vinnytya region)
was proved. At the optimal dose, this drug pro-
motes the activation of metabolic processes, an-
tigen-specific immunity and weight gain of pigs
(P <0,05).

B-lymphocytes - by 10.28% due to a decrease
of low-avid immunocompetent cells, which had
a positive effect on the safety of young pigs on
rearing.

The use of prebiotic Bio-active increases the
content of total serum protein by 7.2%, albumin
- by 5.2%, and increases the activity of AST - by
23.1%, ALT - by 22.4%.

When feeding young pigs on rearing 5 g
(5 x 107 CFU) per 10 kg of body weight (optimal
dose) of the drug Bio-active with compound feed,
once a day for 30 days, there was an increase in
average daily weight gain of piglets by 17, 2%,
and within 60 days - by 16.6%, which indicates an
increase in their productivity.

Conclusions. 1. Introduction to the diet of
young pigs on rearing the prebiotic Bio-active in
the optimal dose of 5 g (5 x 107 CFU) per 10 kg
of body weight together with feed once a day for
30 days increases the average daily weight gain of
young pigs by 17, 2% (P <0.01), on the 60th day -
by 16.6% (P <0.05).

2. The use of Bio-active increases the con-
tent of total protein in the serum of pigs by 7.2%
(P <0.05), albumin - by 5.2%, y-globulins - by
6.3% and increases the activity of AST by 23.1%
(P <0.05), ALT —by 22.4% (P <0.01).
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3. Indicators of peripheral blood of young pigs
receiving prebiotic Bio-active were characterized
by an increase in the total number of 7-lympho-
cytes (by 5.43%), B-lymphocytes (by 2.85%), a
decrease in the number of O-lymphocytes (by 8,
29%) due to increased processes of proliferation,
differentiation and specialization of immunocom-
petent cells. Due to the decrease of low-avid im-
munocompetent cells, the number of medium-avid
T-lymphocytes increasedby 9.19 % and the num-
ber of B-lymphocytes increased by 10.28%.

Information on compliance with bioethical
standards.

The procedures involving animal experiments
were carried out in accordance with the «Gener-
al Ethical Principles of Animal Experiments» ap-
proved at the First National Congress on Bioethics
(Kyiv, 20 September 2001), in accordance with the
provisions of the European Convention «About
Protection of Vertebrate Animals used for research
and other scientific purposes» (Strasbourg, March
18, 1986), in compliance with the requirements of
Article 26 of the Law of Ukraine Ne 5456-VI of
16.10.2012 «On the protection of animals from
cruel treatment» and the EU Directive 86/609/
EEC 0f24.11.1986, which is confirmed by the Act
of Bioethical Expertise of the Commission of Bila
Tserkva National Agrarian University Nel7, 2020.
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BrmuimB npediotnka Bio-akTHB Ha NMPHUPOIHY pe3Hc-
TEHTHICTb, 30epe/KeHIiCTh i MPOAYKTHBHICTE MOJIOIHSAKY
cBHHeil

JIsicora B.Il.,, Manuna B.B., bounapenxo JI.B., bo-
aoxoBcbka B.A., Bananskuii }F0.0., Bykaaosa H.B., bo-
ratko H.M., Xiuska O. A., Tkauyk C.A.

ITeproveprose 3aBJaHHs raxy3i TBApPUHHULTBA — 3a0€3-
IEUYCHHs] HACEJICHHs SKiICHUMH IPOAYKTAaMH XapuyBaHHSI, a
HPOMHUCIIOBOCTI — CUPOBHHOI0. J[JI1 IbOr0 HEOOXITHMM € 3a-
Oe3reueHHsI BUCOKOTO PiBHS MPOJYKTHBHOCTI Ta 30€peKeHO-
CTi MOJIOZHSAKY CBUHEH. J{oCmikeHHS, TIPOBE/ICH] 32 OCTaHHI
POKH, CBiIT4aTh MpO 301MBIIEHHS YaCTOTH LUTYHKOBO-KHII-
KOBHUX 3aXBOPIOBaHb CEpesl MOJOIHAKY CiIbCHKOIOCHOAAp-
CBKHMX TBapHH, IO HPHU3BOIATH O 3HIKEHHs iMyHOOi0JI0-
riYHO{ PEaKTUBHOCTI OpraHi3My IIOPOCST Ta 3HAYHUX 30MTKIB
rocrioapctBaM. HaykoBo-zocnigHy po60Ty BUKOHAHO BIIPO-
nmoexk 2010-2018 pp. Ha kadenpi TirieHM TBapHH i OCHOB
BETEPHHAPHOI MEANIMHN BiTOIepKiBCHKOrO HAlliOHATBHOTO
arpapHoro yHiBepcureTy. HaykoBo-rocmomapcbki IOCIiaN
Ta BUPOOHMYI BHIIPOOYBAHHS MPOBEIEHO B TOCHOAAPCTBAX
TOB «IIporpec» (M. Y3uH bBijorepkiBchbkoro paiioHy) ta
IIT «/lenucenko» (CxBupchkuii paiion KuiBcpkoi o6macri).
ExcrniepuMeHTaNbHI JOCTIKEHHS POBOIMIN B TIPOOIIEMHIN
naboparopii iMyHosorii KadeApH TirieHH TBapUH Ta OCHOB
BETEPUHAPHOI MEAMIMHH, MiX(aKyIbTeTChKill nabopaTopii
010XiIMiYHHMX Ta riCTOXIMIYHUX METOAIB Hochimkenb. I1ix gyac
BUKOHAHHS JIOCIPKEHb BUKOPUCTOBYBAJIN 300T€XHIUHI, 300-
ririenivHi, 6i0XiMi4Hi, IMyHOJIOTI4YHI Ta BapiamiifHO-CTAaTHC-
THUYHI METOIU JOCIIUKEHbD.

Ynepuie BUKOPHCTaHO BITYM3HAHUMA mpedioTuk bio-ak-
THB, SIK KOPMOBY 100aBKY JI0 PalliOHy MOJIOJIHAKY CBHHEH Ha
JIOPOLIYBaHHi 332 MPOMHCIOBOTO yTPUMAHHS, JIOBEACHO HOro
MO3UTHBHUI BIUIMB Ha 30€pEkKEHICTh, MPOLYKTHBHICTB, }i-
310JIOTIYHMI Ta IMYHOJIOTIYHHH CTaH iX opraHismy. Ymepiuie
BCTaHOBJICHO ONTHMaNbHY 1103y npebioTnka bio-akTHB mis
MOJIOAHSAKY CBHHEH Ha IOPOIIYyBaHHI Ta pPo3pobiIeHO crocid
HOro 3aCTOCYBaHHs. Y CTaHOBJIEHO, O ONTHMAJILHOIO 103010
npebioTrka bio-akTHB 11 MOJIOJHSKY CBHHEH Ha JOPOILY-
BauHi € 5 1 (5x107 KYO) Ha 10 kr mMacu Tina 3a 3ro[0ByBaH-
HS 3 KOMOIKOpMOM OJIMH pa3 Ha 00y BHpojoBxk 30-Tu 1io,
110 crpusie 30UIBIICHHIO CEPEIHBOI000BUX MPUPOCTIB MacH
Tija nopocar wa 17,2 (P<0,01) ta 16,6 % (P<0,05) na 30- i
60-Ty 100y JOCHTiIKEHb, BIAMOBIAHO. 3r0JOBYBaHHS CBUHSIM
bio-akTuBy crnpusie 30UIBIICHHIO BMICTY 3arajpbHOro Oika
cupoBatku kpoBi Ha 7,2 % (P<0,05), anp0yminHiB — Ha 5,2 %,
y-Tn00ymiHIB — Ha 6,3 %, miaBuIeHHIO akTUBHOCTI AcAT —
Ha 23,1 % (P<0,05) Ta AnAT — Ha 22,4 % (P<0,01). YV me-
pudepryHiii KpOoBI MOJIOIHSAKY CBHHEH Ha ITOPOIIYBaHHI IiJ
niero nmpedioTrka bio-akTHB BinOyBaeThCS MOCUIICHHS MPOJTi-
¢epauii, audepenuianii Ta cneuianizanii iIMyHOKOMIIETEHT-
HUX KIiTHH. [lokasHukH mnepudepruuHol KpoBi MOJOIHSIKY
CBHHEH, SIKi OTpIMYBaIH IpedioTuk bio-akTHB, XapakTepu3sy-
BaJIHCS 301IBIICHHSAM 3arajibHOI KUTBKOCTI 7T-JIiMQOIHTIB (Ha
5,43 %), B-nimdonwuris (Ha 2,85 %), 3HIKEHHSIM KITBKOCTI
0-nimponuTis (Ha 8,29 %) yHacHiI0K MOCHIEHHS HPOIECIB
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nporigepanii, mudepenmuiamii Ta cnemianizanii iMyHOKOMIIE-
TEHTHHUX KJIITHH. 3aB[SIKH 3HIDKCHHIO PiBHS HU3bKOABiJHUX
IMyHOKOMIICTEHTHUX KJITHH 30UIbIIMIIACS YMCEIBHICTh Ce-
penupoaBinuux T-nimdountis (Ha 9,19 %) i B-nimdouuris
(na 10,28 %). 3acTocyBanns npebiotuka bio-akTus y ontu-
MAaJIBHIH 71031 CIIpHsi€ aKTHBALlil MeTabOJIIYHUX MPOLECIB, aH-
TUTEH-HEeCTIeNU(PIYHOTO IMYHITETY Ta 30UIBIICHHIO MacH Tijia
CBUHEH.

KnrouoBi cioBa: npoMucioBe CBUHApCTBO, MOJOJ-
HSK CBUHEI Ha JOPOLIYBaHHI, YMOBH YTPUMaHHs, IIUTyHKO-
BO-KHIIIKOBUI KaHal, mpedioTHK, MeTaboi3M, iMyHO010J10-
riYHa PEaKTUBHICTB, 30€PEKEHICTB.

Biansinne npe6nornka buo-akTHB Ha €CTECTBEHHYIO
Pe3UCTEHTHOCTh, COXPAHHOCTb H TNPOAYKTHBHOCTH MO-
JIOAHSIKA CBHHeil

JIsicora B.I1., Manuna B.B., Bouanapenko JI.B., bBoso-
xoBckas B.A., banaukuii 10.0., Bykainosa H.B., Borar-
ko H.M., Xunkas O.A., Tkauyk C.A.

IlepBoodepennast 3aauya OTPaciH >KUBOTHOBOJCTBA —
o0OecrieueHye HaceleHNs KaueCTBEHHBIMHU IpOAYKTaMHU IUTa-
HHS, 2 IPOMBIIIIEHHOCTH — ChIpheM. [IJIs 3TOro HeoOX0ANMO
obecriedeHre BEICOKOTO YPOBHS MPOU3BOANUTEILHOCTH U CO-
XpaHHOCTH MOJIOJHsKA CBUHEW. MccienoBanus, npoBeeH-
HBIE 3a MOCIETHNE TObI, CBUAETEIBCTBYIOT 00 yBEIHICHUN
YacTOTHl JKEIyZOYHO-KUIIEYHBIX 3a00JeBaHMil cpenu Mo-
JIOOHAKA CEJIbCKOXO03MCTBEHHBIX JKUBOTHBIX, NPUBOIAALINEC
K CHIKEHHI0 MMMYHOOHOJIOTHYIECKOH pPEaKTHBHOCTU Opra-
HH3Ma ITOPOCST U 3HAYUTENIbHOMY yIiepOy xo3siictBam. [Ipn
BBITIOJTHEHUH UCCIIEI0BaHUIN UCIIONB30BAIN 300TEXHUYECKHE,
300TUTUEHUYECKNE, ONOXUMHIECKHE, IMMYHOJIOTUIECKHE H
BapHAI[IOHHO-CTAaTUCTHYECKHE METONB! HMccienoBanuid. Ha-
YUHO-HCCIIE0BATEIbCKYI0 pabOTy BBIIOJIHEHO B TEYCHHE
2010-2018 rr. Ha Kadeape TUTUCHBI )KUBOTHBIX H OCHOB Be-
TepUHAPHOH MeIUIMHBI BenonepkoBCcKOro HaIrMOHAILHOTO
arpapHoro yHuBepcutera. HaydHO-XO035HICTBEHHBIE OIIBITHI
U IIPON3BOJICTBEHHBIEC HCIBITAHHS NPOBEICHBI B X03AHCTBAX
OO0 «IIporpeccy» (r. Y3un BenonepkoBckoro paiioHa) u
000 «/lenucenko» (CkBupckuii paiion Knuesckoii o6iactn).
OKCIepuMeHTaNbHbIE HCCIIeIOBAaHUS IPOBOIIIN B IIPOOIEM-
HOIt JTabopaTopuH IMMYHOJIOTUH Ka(eIpbl THIHEHbI JKUBOT-
HBIX U OCHOB BETEpHHAPHOH MEIUIMHBI, MEXK(PaKyIbTETCKOM
nabopaTopuy OHOXUMUYECKUX M THCTOXHMMHUYECKUX METOJI0B
uccienoBaHuii. Brieprle ucmonbp3oBano npedbnotuk bro-ak-
THUB KaK KOPMOBYIO 00aBKy B palliOH MOJIOJHSKA CBUHEH Ha
JOpAIIBAHUN HPH MPOMBIIIICHHOM COJEP)KaHUH, TOKa3aHO
€ro TMOJIOKHUTEIHHOE BIMSHHE Ha COXPAaHHOCTB, ITPOJYKTHB-
HOCTb, (PU3HOIOrHYEecCKOe U UMMYHOJIOTHYECKOE COCTOSHHE
UX opraHm3Ma. BriepBble yCTaHOBICHO ONTHUMAIBHYIO J03Y
npebroTnka bro-akTuB U1 MONOTHAKA CBHHEH Ha IOpaly-
BaHUU U pa3paboTaH CIOCO0 ero MpUMEHEHUs.

OnTUMaNbHON 1030 MpebroTrka Bbuo-akTHB IJIs1 MO-
JIO/IHSIKA CBHUHEH Ha opanmBanuu siBisiercs 5 T (5x107 KOE)
Ha 10 Kr Maccel Tela MpU CKapMIIMBAaHHU C KOMOHKOPMOM
OJIMH pa3 B CYyTKU B TeueHue 30-TH CYyTOK, UTO CIIOCOOCTBYET
YBEIMUYEHUIO CPEIHECYTOUHBIX MPUPOCTOB MACChI TeJa I10-
pocar Ha 17,2 (P <0,01) u 16,6 % (P <0,05) na 30- u 60-¢
CYTKH HCCIIEHOBaHUH, COOTBETCTBEHHO. CKapMIIMBaHUS
CBUHBSIM BH0-akTHBa CIOCOOCTBYET YBEIHMUESHUIO COEPIKaA-
HUA obmero Genka chIBOPOTKH kpoBH Ha 7,2 % (P <0,05),
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anp0yMUHOB — Ha 5,2 %, y-rmo0ynuHOB — Ha 6,3 %, TIOBBIIIE-
Huto aktuBHOCTH AcAT — Ha 23,1 % (P <0,05) u AJIT — Ha
22,4 % (P <0,01).

B nepudepuyeckoll KpoBM MOJIOAHSAKA CBHHEH Ha J0O-
panMBaHUM TOA JeWCTBHEM IpebnoThuka bro-akTus mpo-
WCXOIUT YCHIEHHE Npoiudepanun, AupepeHInanun u
CHEeNHATN3alu  MMMYHOKOMIICTCHTHBIX KIETOK: IOBBI-
meHue obuiero koaudectBa 7-numdonuroB Ha 5,43 %
(P <0,05), B-nmumdorutoB — Ha 2,85 %, CHHKEHHE COMAEP-
xanus 0-umdonutos — Ha 8,29 % (P <0,05). Takxe yBemnu-
YHBAETCS KOJIMUECTBO CPEIHEABHIHBIX 7-THMQOIUTOB — Ha

Copyright: Lyasota V. et al. © This is an open-access article distributed
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9,19 % (P <0,05) u B-mumdoruros —Ha 10,28 % (P <0,05) 3a
CYeT CHIDKEHUsI YPOBHS HU3KOABUAHBIX IMMYHOKOMIIETEHT-
HBIX KJIETOK.

IIpumenenue npeduornka bro-akTHB B ONTUMANBHOI
J103€ CIOCOOCTBYET aKTHBAIIMN METa00IMIECKUX TIPOIIECCOB,
AQHTUTeH-HECTICIN(UIECKOTO MMMYHHTETAa M YBEIHYCHHIO
MAacCChI TeJla CBUHEH.

KiroueBble cJl0Ba: TPOMBIIUIEHHOE CBUHOBOJCTBO,
MOJIOIHSK CBMHEH Ha JOpAalMBaHUM, YCIOBUS COAEPKaHMUS,
JKEITyI0OYHO-KUIIEYHBIH KaHaJI, NPeOUOTHK, UMMYHOOHOJIO-
TH4ecKast peakKTHBHOCTh, METa00JIN3M, COXPaHHOCTb.
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