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INTRODUCTION

The world leader in beef production is the USA, and the leader in terms
of the volume of its natural exports and the value equivalent in Australia.
Beef production in Ukraine is significantly different from that in the world
market. First of all, the reduction of the livestock population is associated
with problems of an economic nature, in particular, due to the decrease in
the profitability of its cultivation and the intensive growth of exports®.
However, the relatively low purchasing power of the population has created
a demand for cheap imported meat raw materials on the Ukrainian market’.

Nevertheless, recently, the agro-industrial business of Ukraine is
beginning to recover. Due to the owners' perseverance, the amount of meat
raw materials in their production is increasing. Considerable attention is paid
to the development of meat cattle breeding, in particular in the regions that
are traditionally engaged in this®.

However, producing high-quality beef products is determined by certain
animal husbandry conditions, such as raising healthy young animals,
ensuring full-fledged balanced feeding, and proper housing conditions. After
all, young animals are the basis for the development of animal husbandry as
a whole, and providing the population with veal, which in terms of raw
material quality and valuable properties is an order of magnitude higher than

! http://uprom.info/. Hauionansumnit mpomucioBuit mopran. 8 mmcromamga 2017. Apxis
opurinamy 3a 15 ciuns 2018.

2 http://agravery.com/. Agravery. 7 ceprus 2018.

® Vruisenko A. M. Illnaxu BupimieHHs TpoGieMy BUPOGHHITBA SIOBHUMHM B YKpaiHi
(cran nuranns) [Enexrpornuii pecypc]. Pexxum moctymy : http://www. irbis-nbuv.gov.ua/ (nara
3sepHennst: 19.10.2015 p.).
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pork and chicken®. However, animals' natural resistance to various diseases
decreases due to the lack of fodder and the unsatisfactory veterinary and
sanitary conditions of livestock premises. As a result, dysbacteriosis and
immunodeficiency states develop, the percentage of morbidity increases,
productivity decreases, and animal mortality increases.

Over the years, antibiotics, as antimicrobials, have played a vital role in
preventing gastrointestinal diseases and have been used as growth promoters
in farm animals. The use of therapeutic antimicrobial drugs leads to
a temporary delay in the development of diverse microflora of the
gastrointestinal tract of ruminants, which can negatively affect their health
due to an increase in a large number of genes associated with resistance to
cationic antimicrobial peptides and beta-lactams. Currently, this has become
an acute problem of animal husbandry, as the resistance of bacteria
to antibiotics has increased, and drug residues are detected in food products.
As a result, the use of antibiotics in animal hushandry has significantly
decreased. In addition, Sweden banned the use of antibiotics in animal
husbandry as early as 1986, and the European Union banned them as part
of growth stimulants in young animals in 2006°.

One of the main problems of animal husbandry, including meat, is
obtaining and raising full-fledged, healthy young animals with good
potential for growth and development. As you know, in the first weeks of
life, newborn calves have imperfect immune protection mechanisms, which
causes a high percentage of mortality among young calves from
gastrointestinal diseases. In addition, such factors as violations of the feeding
regime of cows during the period of deep calving, unsatisfactory conditions
of keeping and feeding calves immediately after birth, stress, and other
equally essential reasons led to significant economic losses, which affected
the condition of many farms®.

One of the ways to solve the problem of livestock preservation and
prevention of gastrointestinal diseases in young calves could be using
probiotic drugs that can activate and normalize ruminal digestion and
improve metabolism, the result of which is the acceleration of their growth
and development.

* Kosupp B. C. M’sicHa mnpojykTHBHiCTh Oyraiiuis pisux mopis. CydacHe TBapHH-
munreo.  URL:  http://agro-business.com.ua/agro/suchasne-tvarynnytstvo/item/8117-miasna-
produktyvnist-buhaitsiv-riznykh-porid.html (nara 3Bepuenns 4 yepsus 2019.

® Ierposa O. I. Anani3 HeGe3MeUHNX YHHHMKIB IIPH BHPOOHMITBI sutoBMunum. Haykoeo-
ingopmayitinuii gicnux 6ionoeo-mexnonoeiunozo gaxyromemy. Xepcot : XJIAY, BI] «Komnocy,
2017. Bum. 7. C. 105-108.

MexaHi3MK ajanTanii TBapUH MiBAEHHOI M’SCHOI IOPOAM BEJMKOI porartoi Xyaoou
10 EKCTPEeMalIbHUX yMOB cTenoBoi 30Hu Ykpaiuu / 0. B. BnoBuuenko ta iH. Haykosuil 6icHux
«Ackania-Hosa». 2013. C. 132-141.
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The use of probiotic preparations for calves during the milk growing
period has not yet been sufficiently studied; there is no accurate data on
scientifically based doses and calculations of body weight gains of calves
with the effectiveness of their use.

That is why the research aimed at clarifying the influence of different
doses of probiotics Bacillus Subtilis and Lactobacillus spp. on the
immunophysiological state of dairy calves and their growth and
development indicators are relevant.

1. Assessment of factors affecting the adaptive performance
of young Volyn beef breed during critical periods of maintenance

The natural and climatic conditions of Ukraine are quite favorable for the
large-scale development of agriculture. The Volyn region is one of the most
adapted regions of Ukraine for effective agriculture, particularly cattle
breeding. Here, in the zones of the Polish lowland and the Volyn highlands,
farms specialize in animal husbandry, in particular meat and dairy cattle
breeding, pig and poultry farming, as well as crop production: growing sugar
beets, wheat, rye, barley, and vegetables’.

The development of animal husbandry also largely depends on fodder
production and its components, which are the main prerequisites for
productive animal husbandry. Essential components are field production and
rational use of forage of plant origin, as well as natural fodder areas:
hayfields and pastures®.

In the structure of fodder production in the Volyn region, about 80% is
occupied by straw, coarse, and juicy fodder, which can be most rationally
used for feeding livestock of the meat and milk-meat productivity sector and
on livestock complexes for fattening animals of various sectors on an
industrial basis.

Pastures play an essential role in cattle breeding. In their presence, meat
cattle breeding has a significant advantage since the animals are kept on
pastures for most of their productive time.

The breed of animals and their adaptation to specific conditions of
existence are of great importance in adequately managing the economy. The
Volyn meat breed is characterized by good adaptability to the climatic
conditions of the Western region of Ukraine, well adapted to the diet with
relatively low feed costs to achieve the desired growth, reflected in the

" 0. B. Merinka, JI. 0. IseBakoBa. Bonumceka obmacts [ApxiBoano 3 uepsus 2016
y Wayback Machine.] / Exuuknonenis cygacuoi Ykpainu / ped. koir.: I. M. [[3r00a [Ta iu.] ;
HAH Vkpainu, HTHI. K. : Incturyr eHuumkmonenuunux nociuimkens HAH VYkpainu,
2001-2023. ISBN 966-02-2074-X.

® Hopmu, OpieHTOBHI pamioHM Ta MPAKTHYHI MOPaIH 3 TOMIBII BEIHKOI POraToi XymzoOu :
[moci6uuk] ; 3a pex. L. 1. I6arysutina, B. I. Kocrenka. JKuromup : ITIT «Pyray», 2013. 516 c.
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maximum profitability of production. Cows of this breed have good
maternal qualities, high milk yield, and reproductive capacity®.

Volyn beef is the second breed of cattle bred in Ukraine, and it ranks first
among domestic beef breeds in terms of number of livestock. The need for
its creation is due to a number of socio-economic, food and ecological
factors, as well as the specifics of the Polissia and Carpathian regions of
Ukraine, where other meat breeds were poorly acclimatized and did not
sufficiently use natural and cultural pastures'®.

However, the solution to the task of intensification of meat cattle
breeding at the expense of purebred breeding of existing breeds is
complicated by the limited possibilities of stocking marketable meat herds
with highly productive young animals, in particular, those that meet the
requirements of beef production technology on an industrial basis.
Furthermore, the breeding of meat cattle at the expense of adequately
organized extended reproduction in breeding herds of meat breeds is a long-
term process.

The specific weight of specialized meat breeds is insignificant
(only 0.2%), and the main amount of beef meat is obtained from dairy and
milk-meat cattle, which also have high potential properties. When
intensively reared under conditions of industrial technology, dairy bulls
reach a body weight of 400 kg by 14 months of age, and dairy and meat
bulls — 450 kg, with a cost of 6.4-7.5 feed units per 1 kg of growth™".

For beef production on an industrial basis, it is advisable to create
specialized feedlots, where the primary attention will be paid to keeping
animals according to age and purpose. Calves will be fattened with well-
balanced feeding rations and all the necessary conditions for their intensive
growth and development. Despite the rich scientific and practical experience
of Ukraine and the world community, a clear answer to the optimal options
for selecting animal breeds at these sites has not been received. This issue is
especially relevant in the prospective plans for further management of the
meat and livestock industry in the Volyn region.

At present, obtaining and growing full-fledged healthy calves remains
one of the main problems of animal husbandry. Compared to adult cattle,

® Ba6ix H. I1., ®egoposny €. ., T'ypepkmii 1. M. BikoBi 0co0IHBOCTI IPHPOIHOI pe3uc-
TEHTHOCTI MOJIOJIHSKY BOJMHCBHKOI M’SICHOI mopoau B ymoBax JIbBiBIMHU. Bicnuk Cymcbkozo
HayionanbHo2o azpapno2o yHisepcumemy. Haykoso-memoouunui scypuan. Cepin « Teapun-
Huymeoy. 2014. Bum. 2/2 (25). C. 21-26.

9 Bonunceka M'acHa moposa Benmkoi poratoi xyno6u / B. IT. Bypkar, B. I1. JIykaur //
Enmuxnoneniss CywacHoi VYkpainu [Enekrponnuii pecypc] / pemxon. : 1. M. [I3io0a,
A. 1. Kyxoscekuit, M. I'. XKenesusik [ta in.] ; HAH Ykpainu, HTII. K. : [HcTuUTyT eHIMKIO-
neauaanx pocraimkens HAH Vipainn, 2006. Pexxum moctymy : https://esu.com.ua/article-27568

" TMerpora O. I, Toncyit. B. B. Oco6nmBocTi 3a6iiiHOl TIPOXYKTHBHOCTI M’SCHOT Xy106H
Y 3aJIEXKHOCTI Bill TEHETUYHOI HANEKHOCTI. 36. Haykosux npayb BiHHUYbK020 HAYIOHATLHOZ0
aepapnoeo yuieepcumemy, Binnuns, 2018. Bun. 1(76). C. 132-136.
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newborn calves have their own physiological and biochemical features of the
body, and they relate to the structural, metabolic, and functional activity of
various organs and systems. After birth, a complex adjustment of the young
growing organism to the changing conditions of the external environment
takes place™.

It is also known about the peculiarities of calves' digestion during the
milk feeding period. What is unique about this period is that the rumen in
calves is almost non-functioning, and the rennet serves as the stomach. The
only food for calves of this age is milk, which passes through the esophageal
groove, bypassing the rumen, into the rennet. In addition, the main stimulus
for survival is the act of sucking™.

At this time, the gastrointestinal tract of newborn calves is not yet
inhabited by microflora. The first contact with microorganisms in calves
occurs during passage through the birth canal of the mother'.
Microorganisms inhabit the gastrointestinal tract of calves: lacto- and
bifidobacteria, enterococci, Escherichia coli, staphylococci, etc® 6718,

The critical point is that, regardless of the time of birth, the calf should
drink the first portion of colostrum within an hour, that is, receive its passive
immunity associated with protective substances (antibodies). Colostrum
provides saturation of the body with y-globulins, which are carriers
of antibodies that can resist pathogenic microorganisms®®.

From the second week of life, plant fodder (hay) is added to the dairy
feed to stimulate the development of their foreskin. Eating fiber, the
prestomachs of calves begin to populate with protozoa and microorganisms,
while not only the type of feed changes, but also the animal's digestion. At

2 Kocremko B. Ocobmisocri BupomryBampst Temst: npogimakropamii  mepion URL:

http:Avww.agrobisiness.com.ua/suchasne tvarynnytstvo/1400.html. (zara 3Beprennst 12 mororo 2013).

% Castells L., Bach A., Aris A., Terre M. Effects of forage provision to young calves
on rumen fermentation and development of the gastrointestinal tract. J. Dairy Sci. 2013.
Vol. 96. P. 5226-5236.

¥ Frick J. S., Autenrieth I. B. The gut microflora and its variety of roles in health
and disease. Curr. Top. Microbiol. Immunol. 2013. Vol. 358. P. 273-289.

5 Fabregas F., Genis S., Bach A., Aris A. Ex vivo and in vitro effects of Lactobacillus
rhamnosus in the control of gastrointestinal infections in calves. J. Dairy Sci. 2013. Vol. 96
(E-sug)pl. 1), 57. (Abstr.).

!5 Bifidobacteria from the gastrointestinal tract of animals: differences and similarities /
V. Bunesova et al. Benef Microbes. 2014. Vol. 5. Ne 4. P. 377-388.

" Karamzadeh-Dehaghani A., Towhidi A., Zhandi M. et al. Combined effect of probiotics
and specific immunoglobulin Y directed against Escherichia coli on growth performance,
diarrhea incidence, and immune system in calves. Animal. 2021. V. 15. Is 2. P. 100—124. doi:
10.1016/j.animal.2020.100124.

¥ LuQ., NiuJ., Wu Y. et al. Effects of Saccharomyces cerevisiae var. boulardii on growth,
incidence of diarrhea, serum immunoglobulins, and rectal microbiota of suckling dairy calves.
Livest Sci. 2022. V. 258. P. 104875. doi: 10.1016/j.livsci.2022.104875.

* Ahmann J., Steinhoff-Wagner I., Biischer W. Determining Immunoglobulin Content
of Bovine Colostrum and Factors Affecting the Outcome: A Review. Animals (Basel). 2021.
V. 11.1s. 12. P. 3587. doi: 10.3390/anil1123587.
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this time, the intestinal type of digestion characteristic of dairy calves
changes to the gastrointestinal one, characteristic of adult animals®. From
the second to the third week of life, calves begin to be fed concentrated feed
(oat groats, wheat bran, flax meal, etc.). The entire functioning of the rumen
begins approximately before the 60th day of the life of the calves.

Feeding rations for calves for decades are balanced in terms of nutrients
following their age, the way of keeping, and the purpose of the animal.
Correctly balanced feeding and the use of biologically active substances
(BAS) allow for regulation the processes of digestion and metabolism to
increase resistance and resistance to the influence of various stress loads,
which ensures the realization of genetically determined livestock
productivity?

When raising calves, considerable attention is paid to studying the state
of thezimmune system, which is an essential component of the physiological
status

Physiological blood regeneration also takes place during the lactation
period. Blood is considered a direct reflection of all processes and the
changes occurring in the body. The hematopoietic system of young animals
is subject to changes in biochemical processes under the influence
of physiological factors. Placental circulation is replaced by pulmonary
circulation; the volume and composition of circulating blood changes due
to the rapid growth of animals®

Depending on the age of animals, the number of formed blood elements
and their functional activity changes. The cellular composition of blood is
supported by the relationship between blood and blood-forming organs and
is regulated by the humoral link of the nervous system®

% guopuu B. I'. CumGio3 xKyHHUX i3 MiKpOOpraHisMaMu NMepeuIyHKiB. Bichux azpaproi
HAYKY. 2002. Ne 7. C. 41-44.

! Po3poGka i BUPOGHHUTBO KOPMiB i KOPMOBHX J00aBOK ISl CLJIbCBKOTOCIIOAAPCHKHX
tBapuH. (PexoMeHZOBaHMII pAliOH TOMIBII TENST BiA HAPOMKEHHS OO0 3-X MiCsALiB)
«AHKOPEC-Vkpaina» URL: https:// www.ankores.com.ua/ua/publications/osoblivosti-godivli-
telyat -vid-narodzhennya- do-6-ti-misyatciv/ (1ara sseprenns 2019).

HpeMKo O. B. ImyHHuit cTatryc TensT Ha paHHIX €Tamax MMOCTHATAJIbHOIO OHTOTCHE3Y
3a zm l'llpI/U:[OKCI/IHy rigpoxnopuny. bionoeis meapun. 2016. T. 18. Ne 3. C. 114-119.

% Abuelo A., Cullens F., Hanes A. et al. Impact of 2 Versus 1 Colostrum Meals on Failure
of Transfer of Passwe Immunlty, Pre-Weaning Morbidity and Mortality, and Performance
of Dairy Calves in a Large Dairy Herd. Animals (Basel). 2021. V. 11. Is. 3. P. 782. doi:
10.3390/ani11030782.

% Tonor L. A., Komicosa T. €., Carocapes B. @., llamoBano C. O. ®izionorist Kposi
Ta BHE}/TpiH_IHBOFO cepenoBuia: MetoauuHi pekomenaanii. X. : UIT ITerpos B. B., 2017. 48 c.
®i3ion0ro-6ioXimMiuHi MOKAa3HUKKM KPOBI TENHIL YKPaiHCHKOI 4OPHO-psiO0i MONIOYHOT
HOPOAM PI3HHUX eKcTep €pHHX THIB B okpeMi Bikoi mepiogu / M. C. bepmudeBcbkuii Ta iH.
Hayxkoeo-mexuiunuii 6ronemensv iHcmumymy 6ionoeii meapun. JIbBiB, 2008. Bum. 9. Ne 3.
C. 280.
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Body weight is also an important indicator for calves, which is related
to feeding processes and is reflected in their growth and development.
It is typical for calves to double their body weight during a certain period
of life, on the 47th day. During this period, assimilation processes dominate
over dissimilation in a young growing body, which is accompanied
by intensive deposition of fat?® ',

Many young growing organisms' functions create a complex biological
complex closely related to intestinal microflora. The average activity of
many animal systems and organs largely depends on the species composition
and interspecies ratio of microorganisms inhabiting the animal body from
the first days of birth. In conditions of intensive animal husbandry, this is not
always possible; therefore, the microflora should be supplemented with
probiotic feed additives, which allows you to preserve livestock, achieve
high body weight gains, and expect increased productivity.

A change in the normal intestinal microflora, its composition, number,
and localization of certain types of microorganisms leads to pathology on the
part of the animal's gastrointestinal tract and causes a disease —
dysbacteriosis. This disease is inextricably linked with the concept of
diarrhea, which is characterized by digestive disorders®®. Thus, preventing
diseases with diarrhea syndrome should be directly related to the fight
against dysbacteriosis.

Based on the fact that bifidobacteria dominate among the prominent
representatives of the normal intestinal microflora of calves, scientists
concluded that they are the criterion for assessing the state of the digestive
organs. Bifidobacteria can stop the reproduction of other bacteria belonging
to the group of pathogenic or opportunistic pathogens. Second, in the normal
microbiocenosis of the intestines of animals, lactic acid bacteria are present,
namely from the genus Lactobacterium. Lactic acid bacteria can synthesize
various antimicrobial substances that show their effect concerning
putrefactive, pathogenic, opportunistic microflora®.

A versatile pharmacological effect characterizes probiotics, and their
positive impact is due to participation in the processes of metabolism and

% Bypmaka B. A., Bopuenko B. B., Kpuuit M. M. Bionoris mpofyKTHBHOCTI CilTbChKO-
rocrnonapebkux TBapuH: Kypce nexuiit. XKutomup : Bun-o XXV imeni I. ®panka, 2012, 191 c.

" Spemko O. B., Tesnenbo P. A. [HTEHCHBHICTB POCTy TeNAT YKPAiHChKOi 4OpHO-pAGOT
MOJIOYHOI MOpPOAM y MOJO3HBHHII i MONIOYHMI IHepiofM 3a 3rOAOBYBAHHA IM MiPHIOKCHUHY
rigpoxnopuny. Haykosuii sichux Jlb6i6cbkoeo HAYIOHANLHOZO YHIeepcumemy 6emepuHapHoi
Me()u?uﬂu ma 6iomexnonoziii imeni C. 3. Toicuywrozo. 2019. T. 21. Ne 90. C. 108-112.

% Fomenky B. E., Do D. N. Talbot G., et al. Direct-fed microbial supplementation
influences the bacteria community composition of the gastrointestinal tract of pre- and post-
weaned calves. Sci Rep. 2018. V. 8. Is. 1. P. 14147. doi: 10.1038/s41598-018-32375-5.

» Bifidobacteria from the gastrointestinal tract of animals: differences and similarities /
V. Bunesova et al. Benef Microbes. 2014. Vol. 5. Ne 4. P. 377-388.
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resistance. Probiotics are recognized in world science and practice as
a means of non-specific prevention of gastrointestinal diseases™

At the same time, enzymatic feed additives improve the gastrointestinal
tract's microflora, promoting feed assimilation and digestibility, neutralizing
toxins, and having a direct antibacterial effect, stimulating immunity,
thereby increasing the level of immunoglobulin content®

Several dozen probiotic preparations based on spore-forming bacteria
of the genus Bacillus, known for a long time in human history, are used
in veterinary medicine. They are isolated from various biotopes, including
the body and tissues of warm-blooded animals, insects, and plants.
Probiotics can resist many pathogenic and opportunistic microorganisms and
effectively and quickly prevent dysbacteriosis in animals of various
etiologies. Live cultures of spore-forming aerobic bacteria from the genus
Bacillus should be considered ecologically clean and promising for use
in animal husbandry®.

Therefore, when the microflora of the gastrointestinal tract of young
animals is weakly protected from the action of pathogenic and opportunistic
microorganisms, the additional introduction of probiotics to their diet
significantly improves the general condition of animals and has a preventive
effect against dysbacteriosis of various origins. In addition, probiotics
produce water-soluble B vitamins that can enhance the metabolism
of nutrients in the gut, and results include improved body weight
and reduced incidence of diarrhea in calves®

2. Preparation of calves of the Volyn beef breed for research
with the aim of additional correction of their diets with probiotics
The research was carried out in the conditions of the Ltd. "Zorya™ of the
Kovel district, Volyn region, on calves of the Volyn beef breed from the
5th to the 60th day after birth.

% cull C., Singu V.K., Cull B.J. et al. Efficacy of Lactobacillus animalis and
Propionibacterium freudenreichii-Based Feed Additives in Reducing Salmonella-Associated
Health and Performance Effects in Commercial Beef Calves. Antibiotics (Basel). 2022. V. 11.
Is. 10. P. 1328. doi: 10.3390/antibiotics11101328.

® Graham C., Simmons N. L. Functional organisation of the bovine rumen epithelium.
Am. J. Physiol. Regul. Integr. Comp. Physiol. 2005. Vol. 288. January. R173-R181. DOI:
10. 1152/ajpregu 00425.2004.

2 Dar A. H., Singh S. K., Rahman J. U. et al. The effects of probiotic Lactobacillus
acidophilus and/or prebiotic mannan oligosaccharides on growth performance, nutrient
utilization, blood metabolites, faecal bacteria, and economics of crossbred calves. Iran J Vet
Res. 2022. V. 23. Is. 4. P. 322-330. doi: 10.22099/1JVR.2022.42992.6259.

* Kamaumiok I'., Kanauniox JI. AcnexT cumbiosy B po3po6iti Gi0TEXHOJOTIYHMX OCHOB
miABUILEHHS NpoayKTuBHOCTI TBapuH: ISSN 0206-5657. Bichux JIbgiecbkozo yHisepcumemy.
Cepis : Bionoeiuna. 2015. Bun. 70. C. 3-17.
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When conducting experimental studies, the "General Ethical Principles
of Animal Experiments" approved at the National Congress on Bioethics
(Kyiv, 2006) were followed* and consistent with the provisions of the
"European Convention for the Protection of Vertebrate Animals” used for
experimental and other scientific purposes (Strasbourg, 1986)®.

To carry out studies based on the principle of paired analogs, taking into
account the breed, age, body weight, and clinical and physiological state,
three groups of calves (control and two experimental) of 8 animals each
were formed. Calves of the control group were fed only the feed of the main
ration (MR). The calves of the experimental groups received the basic ration
(MR) and additional probiotic preparations. The 1st experimental group was
MR and the addition of Bacillus Subtilis; the second was MR and the
addition of Lactobacillus spp. The calves of the experimental groups
received probiotic preparations by drinking warm water, first through a heat
pump, and were gradually accustomed to drinking from a regular drinker.
The daily dose of probiotics was drunk in two doses in the morning and
evening according to the following scheme: from 5 to 30 days — at the rate of
15 g per head/day; from 31 to 60 days — 20 g per head/day.

The research material was heparin-stabilized venous blood and blood
serum of experimental calves. Blood samples were collected once on the
fifth, 30th, and 60th days after the birth of the calves. At the beginning
of experimental studies, blood was taken from the jugular vein in tubes with
3-4 ml of anticoagulant in the morning two hours before feeding. Samples
were stored at a temperature of 4 C, taking into account the rules
of veterinary septic and antiseptics.

The morphological composition of blood was determined on a hema-
tological analyzer. Biochemical blood analysis was performed on a Stat Fax
digital biochemical analyzer.

To determine the level of natural resistance of animals, the following
were determined: bactericidal activity of blood serum (BABS) by the
photonephelometric method in a modification using the test culture
of Escherichia coli; blood serum lysozyme activity (BSLA) by the
photoelectrocolorimetric method using the Micrococcus lysodeikticus test
culture; phagocytic activity of blood serum (FABS) using a test culture
of Staphylococcus albus and complementary activity of blood serum
(CABS).

* 3Zakon Vipainu Ne 3447-IV «IIpo 3aXHMCT TBApUH Bill OPCTOKOTO MOBOKEHHS» /
Bioomocmi Bepxoenoi Paou Yxpainu (BBP). 2006. Ne 27. C. 230. (bi6miorexa odimifinux
BH/IAHB).

% European convention for the protection of vertebrate animals used for experimental
and other scientific purposes. Council of Europe. Strasbourg, 1986. 53 p.
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Determination of the concentration of immunoglobulins of classes G, M,
and A was carried out by discrete precipitation.

To study the growth dynamics of young cattle at the same morning hours
before watering and feeding animals at the age of 5-30- and 60 days,
individual weighing was carried out according to generally accepted
methods. Calves' body weight was calculated between final and initial
weighing™®.

Based on the data obtained from weighing, the body's absolute and
average daily weight gain was calculated.

Absolute growth for individual age periods was calculated according to
the formula:

A =W~ W,,
where 4 — absolute increase;
W, — value of the parameter at the beginning of the period,;
W, — value of the parameter at the end of the period.
Average daily weight gain was determined by the formula:
C=4:torC=(W,—Wp):t,
where C — average daily increase;
A — growth over a period of time;
t — the time during which the average daily growth is determined.

Observation and clinical examination of experimental calves were done
daily to detect morbidity and preserve the herd.

The economic effectiveness of drinking probiotics to calves in the early
stages of postnatal ontogenesis was calculated based on the actual costs
of the drug for conducting research and was calculated based on metho-
dological recommendations™.

Statistical processing of the received digital material was carried out
using Microsoft Excel for Windows software. Arithmetic mean (M), its error
(m), and probability level (p<0.05*, p<0.01**, and p<0.001***) were
determined by the Student-Fisher test (t).

2.1. Morphological and biochemical parameters of the blood of calves
of the Volyn beef breed when probiotics are used
The number of erythrocytes in animals of the control group was
4.85+0.16*10'4/1; in the experimental groups, it was at the level from
5.12£0.18¥10'%/1 to 5.32+0.38%10'%/I. At the end of the experiment,
erythrocyte levels were significantly higher in all groups of calves receiving

3 JlaGopartopHi MeToI¥ DOCIiIKEHb Y 6i0JIoTii, TBAPUHHHULTBI Ta BETEPUHAPHIN MEUIMHI:
noinauk / B. B. Bmizno, P. C. ®enopyk, 1. b. Patuu Ta in.; 3a pen B. B. Buizna. JIbBiB :
CIIOJIOM, 2012. 764 c.

¥ JNymxa B. L, Yemepuc B. A., Makcum B. JI. ExoHoMiKa BHPOGHMITBA MpOIyKIIii
TBapHHHUITBA . METOANYHI pexoMeHnaii. JIbBiB, 2017. 58 c.
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probiotics than in the control group. The maximum content of this indicator
was higher at 1.13; 1.15; 1.09 times (by 0.66*10'%/1; 0.76X10'/1; 0.52X10*%/1)
in 5-day-old animals; at 1.15; 1.13; 1.14 times (by 0.76*10"/1; 0.66*10*/1;
0.72 *10'/1) in 30-day-old animals and in 1.08; 1.08; 1.09 times (by
0.46*10"/1; 0.48*10%/1; 05410™/1) in 60-day-old animals, respectively.

The increase in the hemoglobin content in the blood of the calves of the
experimental groups relative to the control and background level was:
in 5-day-old calves — by 1.14 and 1.18 times (by 14.4 and 17.8 g/l); by 1.12
and 1.16 times (by 11.6 and 15.2 g/l); in 30-day-old animals; by 1.14 and
1.20 times (by 14.2 and 19.6 g/lI) in 60-day-old animals, respectively.

When analyzing the content of leukocytes in the blood of animals, it can
be stated that calves of all groups tended to increase the content of
leukocytes, but they were within the physiological norm.

The background value of leukocytes in the blood of animals of the
control group was 10.06£2.16 * 10%1, in the experimental groups it was at
the level from 8.02+1.03 *10%1 to 9.921.55 10 I.

Thus, in animals of the control group, the number of leukocytes
compared to the background increased on the 5th day of the study — by 1.11
times (by 1.16 * 10%1), on the 30th day — by 1.17 times (by 1.78 * 10%1) and
1.23 times (by 1.90 * 10%/1) for 60 days.

In the calves of the experimental groups, the index relative to the
background value increased by 1.20 on the 5th day of the study; 1.21; 1.18
times (by 1.94 * 10%/1; 1.9 * 109/1; 1.7 * 10%1); for 30 days — by 1.28; 1.32;
1.26; times (by 2.66 * 10%1; 2.96 * 10%1; 2.52 * 10%/1), respectively.

During the study period, along with the increase in the content of
erythrocytes, the hematocrit index tended to increase and reached the
maximum level in the experimental groups, exceeding the background and
control values: on the 5th day of the study — 1.05; 1.06 times (by 1.7; 2.2%)
and in 1.02; 1.03 times (by 0.9; 1.2%); for 30 days — 1.07; 1.11 times (by
2.8; 4%) and in 1.03; 1.06 times (by 1.19; 2.19%), respectively.

The use of probiotics positively affected the biochemical parameters of
the blood of calves. The results of the study of the protein spectrum of the
blood showed that the background value of the total protein of the blood
serum of calves ranged from 58.80+1.23 to 60.90+1.10 g/1.

The content of albumins in the blood serum reached a significant
increase by the end of the experimental period. In the animals of the I and Il
experimental groups, the index of the albumin fraction exceeded that of the
animals of the control group on the 5th day of the study — by 1.06 and 1.07
times (by 2.2 and 2. 5 g/l); on the 30th day — by 1.06 and 1.1 times (0.92 and
2.16 g/l), on the 60th day — by 1.03 and 1.04 (1.5 and 2.1 g /I) respectively.
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The content of globulins in the blood serum of calves at the beginning
of the experiment ranged from 28.74+1.05 to 29.56+0.90 g/l. During
the research period, a tendency to increase this indicator was observed in
calves of all groups.

The increase in blood serum globulins reached the maximum values in
the calves of the I and Il research groups, exceeding the background and
control values: on the 5th day of the study — 1.13; 1.15 times (by 3.86;
4.36 g/l) and in 1.11; 1.13 times (by 3.15; 3.69 g/l); on the 30th day —
at 1.21; 1.30 times (by 6.08; 8.9 g/I) and 1.19; 1.29 times (by 5.7; 8.56 g/l)
for 60 days, respectively.

2.2. Indicators of natural resistance and immunological status
of the blood of young Volyn meat breed when using probiotics
As is known, the main parameters of the natural (non-specific) resistance
of the body of young cattle are lysozyme, bactericidal, phagocytic,
and complementary activity of blood serum. The immunity of young cattle
is formed precisely at the age of the first 60 days of life. Therefore, the age
of calves chosen for the study (5th, 30th, and 60th day) reflects the
mechanisms of formation of natural resistance and immune protection
of a young growing organism.

Table 1
Indicators of non-specific natural resistance of the body of calves
under the influence of probiotics (M+m, n=8)

Indicators of Calf Group of animals
natural . .
. age Control | Experimental 11 Experimental
resistance
5 31,60+0,428 | 37,38+0,847** 35,84+0,567**
BABS, % 30 33,88+0,487 36,83+0,456%* 39.59+0,485°%**
60 37,38+0,277 | 46,91+0,759*** |  43,61+0,501***
5 10,49+0,214 12,25+0,256%* 12,2940,171%*
BSLA, % 30 10,70+0,262 12,7540,290%** 13,09+0,505%*
60 11,950,112 | 14,16+0,203%** 15,124+0,237%%%*
5 31,300,473 35,86+0,383** 36,440,521 %*
FABS, % 30 31,51£0,276 | 35,64+0,355%** | 36,37+0,518%**
60 31,98+0,241 | 37,66+0,353*** | 39,40+0,286%**
5 21,56+0,171 27,05+0,528%** 26,9140,235%**
CABS, % 30 22,10£0,315 | 27,84+0,519%%* | 27,59+0,313%%*
60 22,840,210 | 30,28+0,726%%* | 31,14+0,775%%*

Tpumimxka: *-P<0,05; **-P<0,01; ***-P<0,001
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The data in Table 1 indicate that with the age of the calves, the indicators
of non-specific resistance increased and reached their maximum value by the
60th day. Thus, BABS in 60-day-old calves increased by 18.3% compared to
5-day-old calves; BSLA — increased by 13.9%; CABS — increased by 5.9%.

The non-specific resistance of the young organism depends on the blood
serum's phagocytic activity. The value of this indicator in the body of calves,
to some extent, also varied in the direction of growth depending on the use
of the specified probiotic feed additive.

The results of the conducted studies showed that starting from the 5th
day of life, a difference in the non-specific resistance of the animals of the
control and experimental groups was noted. Thus, the level of BABS, as a
complex indicator determined by the sum of the action of all antimicrobial
components, was 18.3% (P<0.01) and 13.4% (P<0.01) higher
in the Il research group in the Il research group group — by 13.9% (P<0.01)
and 16.9% (P<0.01). Other indicators of natural resistance also increased:
BSLA — by 16.8% (P<0.01) and 17.2% (P<0.01); FABS — by 14.6%
(P<0.01) and 16.4% (P<0.01) and CABS — by 25.5% (P<0.001) and 24.8%
(P<0.001).

At 30 days, an increase in non-specific resistance was also noted: under
the influence of Bacillus Subtilis, BABS indicators were higher by 13.9%
(P<0.01), under the influence of Lactobacillus spp. — 16.9% (P<0.001).
Accordingly, BSLA — by 19.2% (P<0.01) and 22.3% (P<0.01); FABS —
by 15.4% (P<0.001) and 14.4% (P<0.001); CABS — by 26.0% (P<0.001)
and 24.8% (P<0.001).

At 60 days, changes in the indicators of non-specific blood resistance
were also noted in the experimental groups of calves. In the 1st research
group, the BABS indicator was higher by 25.5% (P<0.001), and in the
2nd group, by 16.7% (P<0.001).

The lysozyme activity of the blood serum of the calves of the
experimental groups increased by 18.5% (P<0.001) and 27.2% (P<0.001).
The stated BSLA activity of the research groups is explained by the active
production of lysozyme by monocytes and macrophages and its release from
neutrophil leukocyte granules.

The phagocytic activity of the humoral link of non-specific resistance
of the body of the experimental calves was significantly higher compared to
the control by 17.8% (P<0.001) and 23.2% (P<0.001).

It is also known that the complement activates the action of antibodies
that protect the animal body from developing infectious and invasive
diseases. This indicator in the blood serum of experimental groups
of 60-day-old animals under the influence of probiotic supplements changed
in the direction of growth by 32.6% (P<0.001) and 36.3% (P<0.001).
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In ruminants, passive immunity is formed exclusively due to the
consumption of colostrum since the placenta, in which the epithelium of the
chorion is in direct contact with the tissues of the uterus, prevents the
transfer of immunoglobulins from the mother to the fetus. The study of the
protective functions of a young growing organism is essential, as is the
quantitative determination of immunoglobulins in the blood serum of calves.
The results of the study of the content of immunoglobulins in the blood
serum of calves of the Volyn beef breed under the influence of probiotic
supplements are shown in Table 2.

Table 2
The content of immunoglobulins in the blood of calves
under the influence of probiotics (M+m, n=8)

Immuno- Calf age Groups of animals
globulins Control | Experimental | Il Experimental
5 9,44+0,218 11,8940,278%%* 12,64+0,368**
'9G. 30 15,16+0,215 | 22,56+0,474%*%* 23,13£0,614%***
5 2,59+0,063 3,68+0,194%%* 3,77+0,098%**
leM 30 3,62+0,061 4,66+0,168%* 5,44+0,104%%*
5 1,8240,040 2,3440,034%** 2,3240,025%**
leA 30 2,54+0,041 3,13+0,018*** 3,42+40,034***

Ipumimka: *-P<0,05; **-P<0,01; ***-P<0,001

According to our data, the concentration of Ig G in the blood of control
calves increased by 75.9% from the 5th to the 30th day of life, which
indicates the formation of colostral immunity. A significant increase in the
level of this immunoglobulin was also noted in the blood serum of the
experimental groups. On the 5th day of life, Ig G increased by 58.8%
(P<0.001) in experimental group I and by 42.8% (P<0.01) in group II.

At the age of 30 days, Ig G increased by 36.1% (P<0.01) and 60.8%
(P<0.001). Similar changes in animals were observed in the content of other
immunoglobulins.

As the animals grew, the level of Ig M by 39.8% was observed.
At the same time, there was a natural increase in the concentration of Ig M
in the blood serum of experimental groups of animals depending on the use
of the specified probiotic supplements. Thus, at the age of 5 days,
the concentration of Ig M in the animals of the | experimental group
increased by 42.1% (P<0.01), and in the II experimental group — by 45.6%
(P<0.01).
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The level of Ig M in the blood serum of 30-day-old calves
of the II research group increased by 50.3% (P<0.001) and in the I research
group — by 28.7% (P<0.01) compared to the control.

In our research, the level of Ig A in 30-day-old calves increased
by 39.6% compared to 5-day-old calves. In the first experimental group at
the age of 5 days, the concentration of Ig A increased by 28.6% (P<0.001),
and in the Il experimental group — by 27.5% (P<0.001). The corresponding
picture was also on the 30th day: an increase in Ig A was noted by 23.2%
(P<0.001) and 34.6% (P<0.001) in the I and II experimental groups,
respectively.

The obtained results of the positive effect of probiotic supplements can
be explained by the fact that probiotic strains and beneficial bacteria, such as
acidophilic lactobacilli, begin to colonize the large intestine. This leads
to a change in the population of beneficial microorganisms while
suppressing the number of harmful bacteria. In addition, the production
of volatile fatty acids by bacteria can increase energy use efficiency
and change intestinal morphology.

Therefore, due to the increase in indicators of natural resistance and the
body's immune system, calves that drank probiotic preparations did not have
gastrointestinal disorders and lung diseases.

In addition, due to the improvement of the work of the digestive organs,
especially the rumen, the calves of the experimental groups had more
significant body weight gains.

2.3. Indicators of growth of young animals when using probiotics

As a result of the conducted scientific and economic experiment, it was
established that the inclusion of probiotics Bacillus Subtilis and
Lactobacillus spp. to the ratio of calves during the dairy period of growth
had a positive effect on indicators of body weight, absolute growth, and
average daily growth in both experimental groups, as evidenced by the data
in Table 3.

As seen from the data in Table 3, at the beginning of the experiment, the
indicators of the average body weight of the calves of both the control and
experimental groups were almost the same. At the end of the experiment,
these indicators were better in the calves of the 11 research group.

However, absolute growth does not characterize the intensity of animal
growth, as it does not reflect the relationship between the growing body
weight of animals and their growth rate. With the same absolute daily gain
of two bulls (1000 g), the intensity of their growth depends on body weight.
It is expressed as a relative growth rate or a relative increase (this is the
increase in the weight of animals before the start of the control period).
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Table 3
Dynamics of growth indicators of young animals
under the influence of probiotics (M+m, n=8)

Indicators Group of animals
Control | | Experimental | Il Experimental

Body weight at the beginning | 4 41} og | 44,121 25 44,8+1,13
of the experiment, kg T T T
Body weight at the end 143,4+1,06 | 152,6+1,44% 155,341,20%
of the experiment, kg
Absolute growth, kg 99,0 107,8 111,2
Average daily increase, g 550,0 599,0 617,8

Tpumimxa: *—P<0,05.

Thus, the best indicators of body weight and absolute and average daily
gains were in the Il research group of animals given Lactobacillus spp.
Thus, the average daily gain of calves of the Il experimental group was
617.8 g, which is 67.8 g more than the indicators in the control group.
Similarly, this indicator was higher in the 1st experimental group and
amounted to 599.0 g, 49.0 g higher than the control group.

The absolute increase was the highest in the 1l research group — 111.2 kg,
12.2 kg more than the control group. In the first experimental group, it was
107.8 kg, which was also higher than the control group by 8.8 kg.

During the experiment, the general condition of the animals was
monitored: appetite, feed consumption, presence of diseases, and other signs
characterizing the health of the animals were observed.

The observations showed that the state of health of the calves was
satisfactory, and no pronounced differences between the groups were found.
The animals of the experimental groups did not suffer from diarrhea.
Recovery of the body after diarrhea in cattle can take up to 30 days.

2.4. Economic effectiveness of probiotics

The final stage of the experiment to determine the expediency
of researching the use of probiotics in the diets of young animals is the
calculation of economic efficiency. The obtained results of the economic
effectiveness of the use of probiotics in calves from the 5th to the 60th day
of life are shown in Table 4.

According to the economic efficiency calculation results of the
conducted studies, it was established that the calves of the experimental
groups, which were fed probiotic preparations, had higher daily gains
compared to the control group. 26 % of all control group animals had
adaptation problems. As a result, their productivity decreased by 500 g
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of daily gain. For 60 days of research, the group lost 48 kg of gains.
Recovery of the body after diarrhea in cattle can take up to 30 days.
Therefore, we can talk about undernutrition up to 100 kg of body weight.
According to the prices of the meat market of the VVolyn region, cattle were
accepted

at 40 UAH per 1 kg of live weight. The total losses amounted to 4 thousand
UAH or 1 thousand hryvnias. The price of medicines — UAH 500
and the work of a veterinary medicine specialist — UAH 400 should be added
to the total costs. Therefore, the total amount of damages is UAH 5,000.

Table 4
The economic efficiency of using probiotics in feeding young animals
of the Volyn beef breed (M+m, n=8)

Indicators Group of animals
Control | Experimental | Il Experimental
1 2 3 4
Number of animals in the group,
8 8 8
heads
The cost of additives,
UAH/pack 0 154,50 162,7
Body weightof 1 head atthe | 1) 4. ) gg | 4414125 4484113
beginning of the study, kg
Gross body weight at the
beginning of the study, kg 666,0 661,5 672,0
Body weight of L head atthe | 143 411 06 | 152,601,445 | 1553+1,20%
end of the study, kg
Gross body weight at the end 2151.0 2289.0 23295
of the study, kg
Absolute growth, kg 99,0 107,8 111,2
Average daily increase, g 550,0 599,0 617,8
The cost of the body weight
of 1 head at th_e end _ 0 235767 25267.3
of the period, including
supplements, UAH
Profit, UAH 15650,5 1754,5

Ipumimka: *—P<0,05

In the experimental groups, which animals were fed probiotics of
different microbiological composition, disorders of the gastrointestinal tract
during critical periods were not observed. The economic efficiency of the
use of this drug is UAH 968 for the head.
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CONCLUSIONS

According to the results of our experimental studies on the effect
of probiotics Bacillus Subtilis and Lactobacillus spp. The following
conclusions can be made about the immunophysiological state of dairy
calves indicators of their growth and development:

1. When the calves were given probiotics, hematopoiesis indicators
normalized; however, we found an increase in the content of erythrocytes —
1.08; 1.08 and 1.09 times; hemoglobin — 1.14; 1.03 and 1.14 times;
hematocrit value — 1.08; 1.07 and 1.08 times.

2. Our studies have also shown that the applied probiotics contribute
to the improvement of biochemical indicators: a positive effect on the total
protein content was noted — by 1.12, 1.14, and 1.15 times, albumin fraction —
1.05; 1.05 and 1.07 times, globulin content — 1.22; 1.25 and 1.26 times.

3. In specific age periods, probiotic supplements had a different degree
of influence on indicators of natural resistance of young animals.
The difference between indicators of blood bactericidal activity under the
action of Lactobacillus spp., in comparison with the control, was probable at
the age of 30 days (16.9%, P<0.01), and under the action of Bacillus
Subtilis — at the age of 60 days (25.5 %, P<0.001). The lysozyme activity
of the blood serum of young animals was significantly higher compared
to the control in 60-day-old animals (27.2%, P<0.001). In the 2nd
experimental group, probably higher indicators were found in 30-day-old
calves compared to the control group (19.2%, P<0.01). The level of phago-
cytic and complementary activity of the blood was probably the highest,
compared to calves of the control groups, at the age of 60 days. Thus, in the
1st research group — by 17.2% (P<0.001) and 32.6% (P<0.001), in the II
research group — by 23.2% (P<0.001) and 36.3% (P <0.001), respectively.

4. The use of probiotics had a positive effect on the immunological status
of the calves. The level of immunoglobulins in all age periods was higher
in the Il research group of animals given Lactobacillus spp.

5. Using probiotics for dairy calves strengthened metabolic processes,
increasing their economic and valuable indicators. Thus, the best growth
indicators were in the calves of the Il research group. The average daily
growth of calves was more significant, compared to control animals, in the
1st experimental group when fed the probiotic Bacillus Subtilis — by 1.9%,
and in the 2nd experimental group, when fed the probiotic based
on Lactobacillus spp. — by 5%.

6. The economic efficiency of using a probiotic based on Lactobacillus
spp. is UAH 968 for the head
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SUMMARY

According to research results, the positive effect of probiotics Bacillus
Subtilis and Lactobacillus spp. on the young Volyn meat breed's
physiological, immunological, and zootechnical indicators.

Based on the obtained results, it is possible to recommend probiotics
Bacillus Subtilis and Lactobacillus spp. as drugs to facilitate adaptation
processes in young animals during critical ontogenesis periods.

Taking into account that during the critical periods of the ontogenesis of
young animals of the Volyn meat breed, phenomena are observed that lead
to a significant decrease in the number of young animals, which in the future
has a considerable impact on the productivity of the herd as a whole, it is
advisable to continue conducting research in this direction on other age
groups of animals.
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