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The goal of the research was to determine the effect of the
complex use of symbiotic and disinfectant on immunological
indicators in broiler chickens. The research was carried out
on ROSS-308 cross broiler chickens. Chickens 1-41 days old
(2 groups of 100 chickens) were kept in standard production
premises with free access to feed and water, observing the
technological parameters of cultivation. The chickens of the
research group, in addition to the standard diet, were fed the
synbiotic “Biomagn” (0.5 kg/t compound feed) according to the
scheme and throughout the experiment they drank the drug
“Diolide” with water (1 mg/l). Blood for immunological studies
was collected on 10-27-34—41 days. The study was conducted
without violating the guidelines of the EU Directive 2010/63/EU
on the protection of animals used for scientific purposes.
Complex application of the proposed synbiotic and disinfectant
to chickens contributed to an increase in the level of immunolog-
ical reactivity, as indicated by higher (P<0.05-0.01) bactericidal
and lysozyme activity of blood serum and phagocytic activity of
blood pseudoeosinophils of chickens compared to the control,
an optimizing effect on the level of circulating immune complexes.
So, the results of the research indicate the additive effect of the
synbiotic drug “Biomagn” and the disinfectant “Diolide” on the
functioning of the mechanisms of natural protection of broiler
chickens during their growing period. This effect is due to the
complex normalizing effect of the applied agents.

Key words: broiler chickens, symbiotic, chlorine dioxide,
bactericidal, lysozyme and phagocytic activity

Introduction

Natural (or nonspecific) resistance of animal’s or-
ganism and poultry is associated with immune system
development and environmental factors: feeding, envi-
ronmental, man-made. Deterioration of the ecological
situation, increase in the number and influence forces
of stress factors, including anthropogenic factors, have
a negative influence on the health of poultry. All this
contributes to the suppression of natural resistance,
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reduced immune potential and productive qualities
of poultry, as a result of which the organism is unable
to produce the required number of immunocompetent
cells and antibodies to form a full immune response [16,
18, 22, 29].

Moreover, presence of critical physiological periods
and uncontrolled use of antibiotics, sulfonamides prepa-
rations, coccidiostats and carrying out numerous vacci-
nations leads to antibiotic resistance, immunodeficiency
and death of poultry [5, 12, 23, 25].
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Aiming to normalize the intestinal microflora, increase
the immune potential and viability of poultry in Ukraine
and abroad began to use probiotics and prebiotics.

Microbial preparations from associations of hon-patho-
genic bacteria demonstrate a positive influence on pro-
ductivity and natural resistance of the organism. Litera-
ture data analysis demonstrates number of advantages
of probiotics and prebiotics using over existing the effect
of applied vitamin and antibiotic preparations [11, 20, 21].
Combined preparations from probiotics and prebiotics
are called synbiotics [4, 5, 13, 16].

Biomagn is synbiotic preparation consisting of a com-
plex: magnesium chloride, chitosan, and probiotic bac-
teria cultures of the following species: Bacillus subtilis,
B. licheniformis, Enterococcus faecium and dried prod-
ucts of fermentation of microorganisms Lactococcus
lactis, B. subtilis, B. licheniformis and other substanc-
es [7]. It shows antagonistic activity to different pathogenic
bacteria and fungi.

Despite a long period of research and impressive re-
sults, the “probiotic concept” still remains hypothetical.
And first of all because the mechanisms by which probi-
otic strains of bacteria exhibit their protective properties
in vivo is not deeply studied. For today, the influence of
probiotic preparations on the activity of protective sys-
tems of the poultry’s organism has not been sufficiently
studied. First of all, elucidation requires research of the
influence of synbiotic preparations on the state of natural
defense mechanisms in chickens in critical periods of
their rearing [16, 23].

Currently the quality and safety of drinking water is
especially relevant in the case of getting them from dif-
ferent water supply systems with high levels of chemical
and biological pollution [1, 9, 10, 15]. The main reason for
the low quality of drinking water from surface and ground-
water sources in poultry farms is their unsatisfactory con-
dition due to untimely replacement of filters, cleaning of
pipelines and their rehabilitation. Scientists have accumu-
lated extensive experience in the processing of water with
chlorine dioxide at various stages of the technological pro-
cess. Compared to chlorine, chlorine dioxide is character-
ized by lower doses and a higher rate of interaction with
water components, such as 0.1-2.0 mg/L at a exposure
of 30 min contact for complete disinfection. Dosages of
0.2-0.4 mg/L are effective bactericidal concentrations at
which residual concentrations of chlorite are safe, prevent
unpleasant odors and tastes in water [2, 9, 17, 24, 31].

At the post-disinfection stage, chlorine dioxide has
a double action: bactericidal and virucidal effects as chlorine
dioxide; bactericidal effects in chlorite ion form. As a bacte-
ricidal agent, chlorine dioxide can remain active in water
for at least 48 hours, i.e. it has a prolonged action [3, 27].

That is why we performed study of the influence of
“Biomagn” synbiotic preparation in combination with an
aqueous solution of disinfectant “Diolide” on the indica-
tors of cellular and humoral links of nonspecific resistance
in broiler chickens during their rearing have high applied
importance.
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The purpose of the research was to determine the
influence of the synbiotic preparation “Biomagn” in com-
bination with an aqueous solution of the disinfectant
“Diolide” on the activity of natural defense mechanisms
in broiler chickens during the period of their rearing.

Materials and Methods

The research was performed in one of the farms of
Lviv region on broiler chickens of ROSS-308 cross, 1-41
days after hatching. The study was conducted without
violating the guidelines of the EU Directive 2010/63/EU
on the protection of animals used for scientific purposes.
Chickens were maintained in poultry houses with free
access to feed-stuff and water, technological parameters
of broiler breeding (temperature and light regime) under
norms of ONTP-2005.

Two groups of broiler chickens were created for re-
search: control and experimental groups, 100 heads in
each. The control group of poultry received the standard
compound feed-stuff (SCF) according to the existing
norms recommended for ROSS-308 cross. The experi-
mental chickens were similarly fed SCF and “Biomagn”
synbiotic preparation at the rate of 0.5 kg per ton of com-
bined feed. This preparation was used by such scheme:
the first time at one day of age — seven days in a row,
the next task — at 22 days of age, seven days in a row.

The preparation “Biomagn” represents probiotic bac-
teria mixture, involving the following species: Bacillus
subtilis, B. licheniformis, B. coagulans, Enterococcus
faecium and dried fermentation products of microorgan-
isms: Lactococcus lactis, B. subtilis, B. licheniformis, as
well as chitosan, magnesium chloride, xylanase, cellulase,
protease, milk thistle meal, acidity regulator, betaine and
emulsifier.

Along with this, the experimental group of poultry was
supplied by water a solution of the preparation “Diolide” [7]
where the main active substances: sodium chlorite and
sodium chloride. For disinfection of drinking water, the
preparation “Diolide” was used at a dose of 1.0 mg/L of
chlorine dioxide. Diolide was added through the media-
tors. Pre-mother liquor is diluted to a concentration that
allows it to be presented by the medicator in accordance
with its technical characteristics. This preparation was
developed in the State Research Institute for Laboratory
Diagnostics and Veterinary Sanitary Expertise.

To carry out the immunological testing was performed
on chicken of different ages: 10-; 27-; 34- and 41-days
after hatching.

Phagocytosis was determined in heparin-stabilized
blood. The phagocytic reaction of pseudoeosinophils in
the blood was evaluated using a daily culture of Esch-
erichia coli strain VKM-125 by phagocytic activity (FA),
phagocytic index (FI) and phagocytic number (PN) by the
method described in the reference book [2].The content
of circulating immune complexes (CIC) — by their precip-
itation with polyethylene glycol, lysozyme activity (LASK)
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using Micrococcus lysodeicticus strain VKM-109, bacteri-
cidal activity (BASK) with the use of daily culture of E. coli
strain VKM-125 were determined in the blood serum,
according to these methods, which are described in
the reference book [2].

Also, quality and safety of drinking water was tested
by microbiological indicators. Samples of drinking water
before and after disinfection of the water supply system
were taken for the research. The study was carried out
using microbiological research methods according to the
orders and methodological recommendations of the Min-
istry of Health of Ukraine [32]. From 2 different dilutions of
the test sample in the amount of 1 ml was made in 2 bac-
teriological cups and poured 15 ml of molten and cooled
to 45°C MPA, the samples were cultured at temperature
37°C. The total number of microorganisms in 1 ml was
determined by the method of colonies counting that grew
from each dilution, multiplied the number of colonies by
the degree of dilution and summed their number [26].

The experimental study was carried out under rec-
ommendations of “General Ethical Principles of Animal
Experiments”, approved by the National Congress on
Bioethics (Kyiv, 2001) and agreed with the provisions
of the European Convention for the Protection of Ver-
tebrate Animals (Strasbourg, 1985).

Digital data were processed by biometric method of
variational nonparametric analysis using Microsoft Excel
spreadsheet package Microsoft Office Professional XP
and Origin 6.1 program. The differences between values
were considered statistically significant: P<0.05; P<0.01
and P<0.001.

The free software Jamovi 2.3.28 (jamovi.org) was
used for statistical processing. The Shapiro-Wilk test was
applied to check the normality of the distribution, and the
Levene’s test was used to assess the equality of varianc-
es. In the case of normal distribution and equal variances,
the Student’s t-test was used to determine statistically
significant differences between groups.

Results and Discussion

The key principle of evaluation the immune status
of poultry involves the quantitative characterization of the
functional activity of non-specific resistance factors.

Analysed the data in the compared groups met the
criteria of normality of distribution (according to Shapiro-
Wilk algorithm) and homogeneity of variances (accord-
ing to Levene’s test). The probability of difference was
estimated by Student’s t-test. As we can observe from
the data in table 1, the tested indicators of the humoral
link of nonspecific resistance in broilers of the control
group are increased. At the same time, these chang-
es were more pronounced in chickens when studying
the content of circulating immune complexes. Thus, in
34 days chicken the content of the CIC was one and
a half times higher than in 10 days. These data indi-
cate an increase in the antigenic load on the organism
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of chickens during this period, which may be due to
a number of negative factors.

The “Biomagn” synbiotic preparation in combination
with an aqueous solution of “Diolide” preparation caused
an activating influence on the mechanisms of non-spe-
cific protection of the organism of broilers. It is known that
the state of natural resistance of the organism fully char-
acterizes the bactericidal activity of blood serum, which
is an integral indicator of the humoral link of nonspecific
resistance of the organism and is the ability to inhibit the
growth of microorganisms. From the data shown in table
1 we see that the use of the studied preparations caused
an increase in BASK in chickens of the experimental
group compared with the control, especially at 16 days
of age, where the differences were significant. Here with
the lysozyme activity of serum in experimental group at
27%; 34h and 41* days after hatching was respectively
5.6 (P<0.01); 5.0 (P<0.05) and 6.6 % (P<0.05) is higher
in comparison with control group. These data indicate
the activating effect of the tested preparations on hu-
moral resistance markers in poultry.

Instead, the action of “Biomagn” in combination with
“Diolide” solution in working concentration revealed
a decrease in the level of circulating immune complex-
es in the serum of broiler chickens of the experimental
group relative to the control (table 1). In particular, on
the 10t and 27% day the content of CIC in the blood of
broilers of the experimental group tended to increase,
and at 34" and 41t days of age was 1.3 (P<0.001) and
1.27 times, respectively (P<0.01) is smaller than in the
control group. Thus, the results of these investigations
indicate the optimizing influence of the studied prepa-
rations on the level of circulating immune complexes
in the serum of broiler chickens. It is known that sig-
nificant and long-term circulation of CIC content in the
organism can lead to organ pathology.

Phagocytes are the main active components of the
cellular component of natural defense, starting from
the embryonic period of development. They form the
first line of defense of the cellular component of the
organism’s natural or nonspecific resistance. From
the data shown in table 2 we can see, that synbiotic
preparation application in combination with the disin-
fectant “Diolide” significantly affected the state of the
cell unit of nonspecific resistance in broilers. In particu-
lar, phagocytic activity, which characterizes the level of
pseudoeosinophils in peripheral blood at 27t%; 34" and
41* days after hatching was higher (P<0.01-0.001)
than in control group of chicken.

Also, the direct coordination was found between
phagocytic activity and phagocytic number, and espe-
cially the phagocytic index in the blood of experimen-
tal group of broilers. In all periods of the investigation,
the phagocytic index in experimental group was higher
(P<0.05-0.001) than in the control group. It indicates
the stimulating influence of the components of the in-
vestigated preparation on the activity of the cellular link
of the natural defense mechanisms of the poultry.
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Table 1. Nonspecific resistance humoral factors in broiler chicken under the action of the studied preparations (Mtm; n=7)

Research period (age of poultry), day

Indicators Groups
10t 27h 34t 41t

C 38.04+0.56 39.61+0.30 39.22+0.42 40.01+0.56
BASK, %

E 40.87+0.52** 41.29+0.56 41.48+1.27 42.17+1.25

C 17.4+2.27 19.2+0.66 22.6+0.75 21.29+1.57
LASK, %

E 20.29+1.32 24.8+1.16** 27.57+1.45* 27.8+1.77*

C 38.0+2.86 42.2+2.96 55.2+2.83 54.8+2.15
CIC, mmol/l

E 43.14+2.56 45.14+2.16 42.4+1.13*** 43.0+£1.38**

Note. Here and further * — P<0.05, ** — P<0.01, *** — P<0.001 compared to the control group of chicken using Student’s t-test.

Table 2. Phagocytosis and pseudoeosinophils’ level markers in broiler chicken peripheral blood under the action of the tested preparations (M+m; n=7)

Research periods, day

Indicators Groups
10t 27t 34t 41t

C 31.6+0.81 32.0+0.83 33.4+0,51 33.80+0.37
Phagocytic activity, %

E 35.0+0.58 36.2+0.58** 37.5£0.50*** 38.0+£0.31***

C 4.55+0.08 4.69+0.10 4.67+0.12 4.89+0.04
Phagocytic index, un.

E 5.14+0.04** 5.26+0.05** 5.33+0.03*** 5.7610.27*

C 14.45+0.50 14.69+0.49 13.99+0.21 14.47+0.20
Phagocytic number, un.

E 14.62+0.26 14.55+0.26 14.19+0.21 15.15+0.62

Table 3. “Diolide” effect for the water supply system treatment

Concentration of working solution

(for chlorine dioxide) liquor (ml) Diolide
for the production
percentage of the of working solution

i preparation, %

Consumption of mother

in the amount of: 100 liters

After disinfection, CFU/cm?

Before disinfection, CFU/cm? (norm <20 CFU/cm?)

1.0 0.0004 20.0

56 0

Other results of this experiment demonstrated presence
of mesophilic, aerobic and facultative anaerobic micro-
organisms in the amount of 56 CFU/cm? (at less than
20 CFU/cm?), does not correspond to sanitary and hygien-
ic norms and rules (table 3) in the drinking water for poultry.

The use of disinfectant “Diolide” allowed to normal-
ize bacteriological parameters of water.

These data, on the one hand, indicate the possible
contamination of tested water with opportunistic patho-
gens for use from decentralized water supply. On the
other hand, the effectiveness of tested disinfectant to
normalize the bacterial microflora of water was demon-
strated. It should be noted that opportunistic pathogens
in large quantities can cause disease in humans, ani-
mals and poultry.

This is also indicated by the results obtained by [26]
and [32], who noted that opportunistic pathogens in
large scales in decentralized water supply can be a rea-
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son of disease cases in humans, and animals (including
poultry). However, [24] and other scientists recommend
chlorine dioxide use for the improvement of disinfectant
effectiveness, which has also been confirmed by other
scientists. After disinfection of the water supply system
in the samples of the investigated water, no growth of
bacterial microflora was detected, which corresponds
to DSTU 7525:2014 “Requirements and methods of
quality control of drinking water”. These data are also
consistent with the results of research [6] conducted on
laboratory animals, which indicates the safety of chlo-
rine dioxide in the water supply system. The influence of
chlorine dioxide on water quality is also noted by scien-
tists [27]. At the same time, they pay attention to filters
for water purification, because without control over
the use of disinfectants, they can serve as a source
of microorganisms, which is also consistent with our
previous work [9, 17, 26].
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Thus, the results of the research indicate a positive in-
fluence of the synbiotic “Biomagn” together with an aque-
ous solution of the preparation “Diolide” on the activity of
natural defense mechanisms in broiler chickens during
the period of their rearing. This influence is due to the
complex additive action of factors containing the studied
preparations. In particular, the active basis of the prepara-
tion “Biomagn” is a multicomponent symbiosis of probiotic
strains, designed taking into account the synergistic com-
plement of the unique properties of each of them, namely:
antagonistic activity against a wide range of pathogenic
and opportunistic microorganisms [11]. Thus, as not-
ed [30], representatives of the genus Bacillus, containing
the investigated preparation, having a clear antagonism
against pathogenic microorganisms, produce a number
of enzymes: xylanase, protease, cellulose which improve
cleavage in the gastrointestinal tract (GIT) of arabinox-
ylans (pentosans) and starch into oligosaccharides and
partially into mono- and trisaccharides, and reduce the
viscosity of food in the digestive tract [28, 30]. In this
case, the investigated symbiotic preparation contains
the products of metabolism of the above miroorganisms,
and especially the genus Bacillus, providing the synthesis
of various amino acids and antibiotics [14, 19].

At the same time, the synbiotic preparation contains
the products of metabolism of the above microorgan-
isms — enzymes: xylanase, protease, cellulase, which
improve the breakdown in the gastrointestinal tract
(GIT) of arabinoxylans (pentosans) and starch into oli-
gosaccharides and partly on mono-, di- and trisaccha-
rides, and reduce the viscosity of food in the digestive
tract. Proteases (alkaline and acidic) improve the ab-
sorption of the protein they break down into peptides.
It should be noted that the yeast cell wall contained
in the preparation contains mannanol oligosaccha-
rides (MOS), which are bound to bacterial receptors by
mannose residues they are not destroyed by digestive
enzymes and are firmly held on the surface of patho-
genic bacteria. Pathogenic bacteria with blocked re-
ceptors cannot attach to the surface of epithelial cells
and pass through the gastrointestinal tract. At the same
time, MOS exhibits prebiotic properties and strength-
ens the non-specific protection of animals and poultry,
improves their intestinal microflora which is confirmed
in the works of many authors [11, 23, 28].

The multidirectional influence of probiotic prepara-
tions from aerobic bacilli may be due to bacterial trans-
location. This phenomenon, which was discovered
only at the end of the last century, is the penetration of
viable bacteria from the gastrointestinal tract through
the blood into the internal organs. Translocation of
representatives of the normal microflora and bacterial
components of probiotics is a natural defense mecha-
nism, one of the important factors in the activation of
nonspecific resistance of the microorganism [13].

The preparation “Biomagn” has pronounced sorption
properties due to the high content of aluminosilicates,
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which allows you to effectively sorb mycotoxins or other
toxins from food. Another component of the preparation,
milk thistle flour, which contains the active substance —
silymarin, which has hepatoprotective and antioxidant
properties. Along with this there is a stimulation of mucin
synthesis and strengthening of the intestinal mucosal
protective barrier and supply microbiota stability in the
intestinal tract.

The tested synbiotic preparation contains magne-
sium chloride. As noted by [28], magnesium ions are
known to simultaneously activate natural resistance in
chicken by participating in process of immune response
as a cofactor in Ig synthesis, antibody-dependent cytoly-
sis, lymphocyte binding to Ig M, macrophage responses
to lymphokines. Magnesium is involved in the formation
of adhesion molecules, in the interaction of phagocytes
and the object of phagocytosis, is part of the properdin
system. In the presence of Mg?*ions, a C3b complex with
factor B is formed. C3b triggers an alternative pathway
for complement activation. Magnesium is also involved
in the classical pathway of complement activation, in the
formation of the C4b2a complex, which has converting
activity against C3 [8, 32].

In general, the mechanism “Biomagn” influence is
based due to the complex action of both probiotic micro-
organisms and products of their synthesis and other
substances. The latter are known to be powerful regula-
tors of immune and antioxidant function of the organism,
and due to the disinfectant “Diolide” is the neutralization
of microorganisms in the water supply system, which al-
lows to get quality and safe water. This complex additive
action of the investigated factors provides optimal micro-
bocinosis and acid-base balance, protects the intestinal
mucosa, improves digestion of nutrients, enhances im-
mune potential, and in particular natural defense mech-
anisms, which generally has a positive influence on the
growth and viability of broilers.

Thus, we can note the positive effect of “Biomagn”
synbiotic preparation together with the aqueous solu-
tion of the disinfectant “Diolide” on the activity of natural
protective factors in broiler chickens during their grow-
ing period. This is evidenced by the higher lysozyme
activity of blood serum and phagocytic activity of pseu-
doeosinophils in chickens of the experimental group
compared to the control at 27%; 34" and 44" days after
hatching (P<0.05-0.001). In all periods of research,
the phagocytic index in experimental group was higher
than in the control chicken (P<0.05-0.001).

Under the action of the investigated preparations
in the blood serum of broiler chickens at 16 days after
hatching recorded higher bactericidal activity of blood
serum (P<0.01), while at 34" and 44" days after hatch-
ing revealed a lower content of circulating immune com-
plexes (P<0.01-0.001), which indicates the activating
influence of the investigated preparations on the activity
of the humoral link of nonspecific resistance and reduc-
ing the antigenic load on the organism.
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AKTUBHICTb NPUPOAHMNX MeXaHi3MiB 3aXMCTy B Kyp4yaT-Opounepis
3a Aii cnHGioTnyHoro npenaparty «biomarH» Ta gesiHdekuintHoro 3acoby «[ionana»

O. M. Heuem’, O. I. Biwyp?®, B. J1. KosaneHko', b. M. Kypmsik®, K. 6. CmonisiHiHog?, A. B. BonmopHicmuu?
smolianinow@ukr.net

'[ep>xaBHUIN HAyKOBO-AOCNIAHWIA IHCTUTYT 3 NabopaTopHOi AiarHOCTMKM

Ta BETEpUHaApHO-CaHiTapHOI ekcnepTuan, Byn. [loHeubka, 30, M. Kvis, 03151, YkpaiHa

2lHcTuTyT Gionorii TBapuH HAAH, Byn. B. Ctyca, 38, m. JIbBiB, 79034, YkpaiHa

3[1bBIBCLKMIT HALIIOHAMNLHUI YHIBEPCUTET BeTEpUHaPHOT MeauLUmMHK i GioTexHonoril im. C. 3. [xuubkoro,
Byn. Mekapcbka, 50 m. JbsiB, 79010, YkpaiHa

MioByLLEHHS 36epexeHHs KypyaT Ta 3abe3neveHHs1 BUCOKOT iIHTEHCUBHOCTI iX POCTY Ha BCiX CTafisix BUPOLLLYBaHHS € OfHiet0 3 Haii-
BinbLL aKkTyanbHUX Npobnem NTaxiBHMLUTBA. Y 3B’A3KY 3 LIMM, HaA3BUYaHO BaXIMBUMMN € PO3pOOKa i BNPOBaAXXEHHS Y BUPOBHMLITBO
pi3HMX 3acobiB AN NiABMLLEHHS iIMyHOBIONOrYHOI PEaKTUBHOCTI Ta XKMTTE3AATHOCTI NTULi. 3HAaYHI NEPCNEKTVBM Y LIbOMY HanpsMKy Big-
KpVBaIOTBLCS 3@ BUKOPUCTaHHS Mpe- i NpobioTukiB Ta 6e3neyHnx AesiHekuinHux 3acobiB. 3 ornsay Ha ue, akTyarnbHUM € AOCHIIKEHHS
KOMMIeKcHoi Aiil cuHbioTvka Ta AesiHekTaHTa Ha yHKLIOHYBaHHS NPUPOOHUX MEXaHi3MiB 3axXuUCTy KypyaT-OpoiinepiB ynpogoBx nepiogy
X BMpOLLYyBaHHSA. [locnigykeHHsi NpoBOAMNM B OAHOMY i3 rocnogapcTs J1bBIiBCbKOi 0bracTi Ha Kypyatax-oponnepax kpocy POCC-308, no-
YnHatoum 3 1- oo 41-go6osoro Biky. Kypyat yTpuMyBanu y nTallH1Kax 3 BiflbHUM AOCTYNOM [0 KOPMY | BOAW, 3@ TEXHOMOMYHUX NapameTpis
BMPOLLYyBaHHs Bpornepis (TemnepaTypHuiA Ta CBITNOBUIA pexuM) BianosigHo Ao Hopm OHTIM-2005. Ans gocnigkeHs chopmyBany 2 rpyni
KypyaT-6ponnepiB — KOHTPOSbHY i gocniaHy rpynu, no 100 ronis y KOXHI. Bporinepam KOHTPOMbLHOI rpyny 3rofoByBani CTaHAAPTHUIA
kombikopm (CK) 3rigHO 3 YMHHUMM HOpMaMK, pekoMeHaoBaHMMK Anst kpocy POCC-308. Kypuatam gocnigHoi rpynv aHanoriYHo 3roqoBy-
Banu CK i cuHbiotnyHmin npenapart «biomarHy i3 po3paxyHky 0,5 Kr Ha ToHHY Kombikopmy. BkasaHui npenapat 3acTocoByBasnv 3a CXeMOH0:
nepLunin pas B 04HOA0O0BOMY Billi — CiM AHIB MOCNinb, HACTyMHe 3adaBaHHA — Yy 22-0000BOMY Billi, CiM AHIB nocnink. MNpenapar «bio-
MarH» — e cymill npobiotnyHmx GakTepin Bacillus subtilis, B. licheniformis, B. coagulans, Enterococcus faecium Ta BUCYLLEHNX NPOJYKTIB
depmeHTaLji MikpoopraHiamiB Lactococcus lactis, B. subtilis, B. licheniformis, marito xnopuay, XitozaHy 1 iHLLXX Pe4OBUH Ta eMynbratopa.
BopHouac 6povinepam gocnigHoi rpyny BIPOAOBX BCbOIO EKCNEPUMEHTY 3 BOAOHO BUMOKOBArv PO34uH npenaparty «[ionaiay, Ae OCHOBHI
LitoMi pe4OBUHN — HaTPIl0 XIOPUT, HAaTpito xnopug, Ao3o 1,0 Mr/n 3a ABOOKUCOM XJopy. [ns NpoBEAEHHS iMYHOMOMYHMX JOCHigKEeHb
y KypyaT 6panu KpoB y pi3Hi Bikosi nepiogu: y 10-, 27-, 34- i 41-go6oBomy BiLj. 3acTocyBaHHs KypyaTtaMm cuHGIOTUYHOrO nNpenapaTty «bio-
MarH», a Takox AesiHdekujiHoro 3acoby «[lionana» nosuTUBHO BNMBANO Ha AOCHIAKYBaHI MOKa3HWKW KIMITUHHOI i ryMoparnbHOi fTaHOK
HecneumdiYHOT pe3ncTeHTHOCTI opraHiamy. Mpo e ceinyathb Buwa (P<0,05-0,01) 6akTtepuumaHa i ni3oLMMHa akTMBHICTb CUPOBATKM KPOBI
Ta dparoumMTapHa akTMBHICTb NCEBA0E03MHOMINIB KPOBI y KypyaT AOCNIAHOT FPyNnM LLOAO KOHTPOMBHOI. [1py LibOMy KOHCTAaTOBaHO ONTUMI3Y-
BarbHWI BMNVB AOCHIAKYBaHMX NpenapaTiB Ha piBeHb LIPKYIIOKYMX iIMyHHUX KOMMIEKCiB. PesynsraTi npoBeaeHnX AOCHiAKeHb CBiAYaTh
npo aauTVBHWI BNIMB CUHGIOTMYHOIO npenaparty «biomarHy i aesiHdekuiiHoro 3acoby «[ionana» Ha hyHKLIOHYBaHHsSI MexaHi3MiB npu-
POAHOro 3axMCTy KypyaT-6poinepiB ynpoooBx nepiody iX BUpOLLYBaHHS. Lien BNnnB 3ymMOBreHUIA KOMMIIEKCHOK HOPMari3ytouoto Ajieto
OOCMiAKYBaHNX YMHHUKIB, LLO MICTUTb CUHBIOTUYHWUIA Npenapar i Ae3iHdeKuinHWn 3aci6.

KnrouoBi cnosa: kypyarta-6poinnepu, npo- i npebioTuku, Aiokcua xnopy, nceBaoeo3nHOdInm KpoBi, HecneundiyHa pe3nUCTEHTHICTb
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