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enzyme and probiotic supplement on the duration of calving stages, prevention of postpartum complications
in cows and some haematological parameters. Clinical, haematological, and statistical research methods
were employed in this study. The research was conducted in a private dairy farm with 195 cows. The housing
conditions and diet of the animals in the control group (n=6) and the experimental group (n=17) were analogous,
and the enzyme and probiotic supplement “ProActivo” (containing enzymes, Bacillus subtilis strain AX20, B.
licheniformis strain EA22,and Enterococcus faecium) was added to the diet of the experimental cows at the rate of
10-14 g/animal, once a day, for 21-30 days before calving. A positive effect on the body of pregnant cows was
found - elimination of diarrhoea symptoms in 4 days in 100% of diseased animals, and no changes in the control
group. The study proved that the prenatal course of probiotic therapy of cows provided 95% prevention of afterbirth
retention, a significant (P £0.001) reduction in the duration of the stage of afterbirth separation in cows of the
experimental group (253.9£ 3.6 min) compared to the control group (326.8+8.9 min).Asignificant (P<0.01) increase
in the count of lymphocytes by 3.25%0.2 G/, monocytes by 0.43£0.03 G/1, neutrophils (P<0.001) by 1.6+0.28 G/Lin
cows treated with an enzyme-protein supplement was recorded, which is associated with the optimisation of the
functioning of the primary immune system and the pharmacosynergistic effect of the multicomponent supplement.
The findings obtained are valuable for veterinarians and dairy herd keepers, as the addition of an enzyme and
probiotic supplement to the diet of dry cows will facilitate the calving stages and prevent afterbirth retention

Keywords: probiotic; cows; afterbirth retention; calving; immunity

INTRODUCTION

Cattle breeding is a strategic industry in agrarian coun-
tries around the world, as it provides jobs, organic fer-
tilisers, food, and raw materials for the dairy and meat
industries. Therefore, the application of technological in-
novations to increase the profitability of this livestock sec-
tor is relevant for the sustainable development and eco-
nomic stability of the country. Considering that animals
on farms are under constant antigenic load, the use of
environmental agents (containing beneficial microorgan-
isms) that increase the state of resistance - non-specific
immunity factors - is important for the stable develop-
ment of livestock farming and increasing its profitability.
K. Nalla et al. (2022) notes that probiotics optimise and
maintain microbial homeostasis in the digestive tube,
which prevents the development of pathogens in it. That
is, probiotic feed additives or preparations are important
in the formation of proper animal health, which ensures
the epizootic well-being of the herd.

S. Fernandez-Ciganda et al. (2021) have conducted a
significant amount of research on the feasibility of us-
ing probiotics in animal husbandry. N. Zhang et al. (2020)
note the proven benefits of feeding animals with Bacillus
feed additives. Specifically, the inclusion of Bacillus am-
yloliquefaciens fszns-06 and Bacillus pumilus fsznc-09 in
the diet of goats promoted the development of rumen
papillae and villi of the small intestine, which increases
the absorption of nutrients. According to Zh. Rybachuk et
al. (2022), a significant (P <0.05) increase in the content
of immunoglobulins and improvement of the functioning
of the digestive system was found in calves.

Y. Guo et al. (2022) reported that the use of pro-
biotics of different composition in dairy calves led to
an increase in average daily weight gain, and with an
increase in the dose (2 g, 4 g, 6 g per day for a calf)
of a multistrain biological product, the weight gain
increased proportionally. Therewith, milk lactobacilli

Scientific Horizons, 2024, Vol. 27, No. 6

further improved the microbial composition of faeces,
and the inclusion of feed additives with a multistrain
probiotic (containing the bacteria Bifidobacterium Ani-
malis, Lactobacillus Casei, Streptococcus faecalis, and Ba-
cillus cerevisiae) in the calves’ diet prevented diarrhoea.

According to O. Maamouri and B. Salem (2021),
feeding live Saharomices cerevisiae yeast to calves ad-
ditionally stabilised the rumen pH at around 6, which
helped prevent the development of acidosis. It is be-
coming clear that microbial symbioses have an anti-
septic effect. Thus, R. Steinberg et al. (2022) consider
the use of lactic acid bacteria isolated from the breast
for the treatment of mastitis to be promising. This is
conditioned by the fact that beneficial bacteria show
antagonism to Staphylococcus aureus and Escherichia
coli due to the synthesis of H,0,. Apart from direct an-
tagonism to pathogens, there is an indirect and direct
effect on the immune system of animals. C. Mazziot-
ta et al. (2023) note that probiotic bacteria can interact
with and stimulate gut immune cells and the commen-
sal microflora, modulating specific immune responses
and immune homeostasis. This is due to a complex
system of interaction between the immune system and
the microbiota, which maintain a balance between im-
mune tolerance and immunogenicity.

Scientific research on the pharmacodynamics
and polyvectoriality of the pharmacological effects
of feeding probiotics to animals of different ages has
given rise to an increase in the use of this group of
biological products in the livestock industry. They are
used to optimise fermentation processes in the rumen,
and thus increase milk production, reduce the nega-
tive impact of stress and increase efficiency in calf
rearing. That is why the purpose of this study was to
investigate the feasibility of including a multistrain
enzyme and probiotic supplement in the diet of dry




cows to ensure optimised delivery and prevention of
postpartum complications.

LITERATURE REVIEW

The body of animals is constantly under antigenic pres-
sure, which induces the formation of artificial active
immunity or the development of an infectious process
with the manifestation of corresponding symptoms of
homeostasis disorders. That is why livestock farms with
external herd recruitment record an increase in mor-
bidity and mortality due to infectious diseases. Natural
immunity factors play a significant role in the protec-
tion of the animal body, and the gastrointestinal micro-
biome is of particular importance.

An optimised digestive tract microbiota ensures
immune homeostasis and an enhanced immunological
response. The presence of beneficial microbiota in the
rumen improves fibre breakdown, volatile fatty acid
production and nitrogen, which improves milk compo-
sition (Nalla et al., 2022). Scientists are investigating
the optimised species-specific microbiome of the gas-
trointestinal tract or the impact of individual bacteri-
al strains on the animal body. P. Shridhar et al. (2022),
using genetic sequencing, studied the strains of Ente-
rococcus faecium isolated from pigs (n=9) and cows
(n=13) and found that 7 out of 9 strains and 13 strains,
respectively, were Enterococcus lactis. Furthermore, all
22 isolated strains lacked virulence genes and most
contained adhesion genes, which facilitates intestinal
colonisation. The data obtained provide a substantia-
tion for the use of Enterococcus faecium in the compo-
sition of probiotics for animals.

Bacillus subtilis is a representative of symbiotic bac-
teria that are included in probiotics for animals due to
their specific physiological features. Bacillus subtilis are
thermostable and can withstand the pH of the stomach
and bile acids, which allows the species to be included
in food supplements. The concept that these bacteria
are soil microorganisms is erroneous and they are con-
sidered as intestinal commensals. Therefore, it is ad-
visable to use Bacillus species as probiotics. X. Guo et
al. (2022) reported that Bacillus subtilis strain MA139
showed 100% resistance to pH 2, bile acid salts of 0.3%,
and the best antimicrobial activity. The researchers
note the expediency of using this strain with an activity
of 2.2x105 CFU/g in the diet of fattening pigs, since
in faecal samples of piglets receiving bacteria in the
diet and increased the count of Lactobacilli (P =0.02)
and decreased the count of E. Coli (P=0.05). The perfor-
mance of the experimental animals was analogous to
the group of animals treated with the antibiotic.

The findings of scientific research by N. Naka-
mura et al. (2023) report that they recorded an im-
provement in the growth performance of fattening
pigs when Bacillus subtilis C-3102 was added to their
diet and this improvement was conditioned by the
symbiosis of the gut microbiota. Bacillus strains are
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also used in bioremediation and can reduce nitrogen
waste, which helps to improve environmental condi-
tions and water quality. Feeding piglets with the feed
additive “PROPIGplv” containing Lactobacillus plantar-
um CCM 7102 increased milk production of sows by
26.5-25.8%, and multiplicity increased by 12.3% in the
groups receiving the preparation at 4 g and 6 g/ani-
mal/day compared to the control group (without feed
additive) (Blyda, 2019).

In addition to bacillary microorganisms, the addi-
tion of enzymatic extracts of Aspergillus oryzae at 5 g/
cow of Holstein breed was also used, which resulted
in an increase in milk yield, milk protein, and lactose
concentration, but did not change fat content. Such ex-
tracts do not affect the structure of rumen VFAs, pH,
ammonia, and protein production by microbial cells, but
reduce the % of lipopolysaccharides and lactate con-
centrations. Therewith, they increase the pH of faeces
and the content of propionate, isovalerate, and valer-
ate. Enzymatic extract of Aspergillus oryzae affects the
overall composition of the rumen bacterial population,
increases the relative amount of Ruminococcaceae UCG-
010 and unclassified Clostridiales vadinBB60 group and
decreasing the Christensenellaceae R-7 group and the
unclassified Muribaculaceae, Prevotellaceae UCG-001,
and Romboutsia (Zhang et al., 2022).

J.Shen et al.(2020) conducted a metagenomic anal-
ysis of microbial and carbohydrate-active enzymes in
the rumen of dairy goats and found that the rumen mi-
crobial composition changes with the intake of differ-
ent amounts of dietary starches that are broken down
in the rumen. The study showed that young goats fed a
high content of dietary starch had a reduced amount of
carbohydrate-active enzymes, which encode enzymes
designed to break down cellulose and starch in dairy
goats. This is proof of the significance of microbial
symbiosis in the optimised physiological functioning
of the ruminant digestive system. Many scientists re-
port the positive effects of probiotics on the body and
the advisability of using them in the treatment of dis-
eases of not only the gastrointestinal tract, but also
the respiratory and nervous systems, and to reduce the
negative effects of stress.

Probiotics can influence the intestinal epithelium
to synthesise antimicrobial peptides and cytokines IL-
12, IFN-y, IL-10, and TNF-a. Controlled studies have
proved that the presence of probiotics in the diet of
pigs and poultry activates the phosphorylation of the
cytoskeletons of their protein structures and stimu-
lates the secretion of mucus and chlorides by these
cells, which generally improves the barrier functions
of the intestinal mucosa. R. Fuller (1989) noted that
not all probiotics interact with the macroorganism in
the same specific way. Genetic studies revealed the
presence of resistomes (antibiotic resistance genes
(ARGS) in intestinal commensals) that can be trans-
mitted horizontally to pathogens and contribute to
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the development of drug resistance. According to the
researchers, this phenomenon can occur between dis-
tantly related microbial species. Such studies explain
the negative effects of simultaneous inclusion of anti-
biotics and probiotics in treatment regimens (Radova-
novic et al., 2023).

Thus, probiotic feed additives have been scientifically
proven to be highly effective in various livestock sectors,
but their composition varies, which necessitates a de-
tailed investigation of each bacterial association of com-
mensals to accumulate an evidence base for their use.
Thus, for the organic development of dairy cattle breed-
ing in Ukraine, it is promising to investigate the effect of
probiotic preparations to reduce the risks of postpartum
complications.

MATERIALS AND METHODS

The study was conducted over a 3-month period in
one of the private dairy farms in the Zhytomyr region,
where 195 cows are kept. To conduct the study, exper-
imental (n=17) and control (n=6) groups of dry cows
were formed 17-21 days before calving. The animals of
the experimental group received a multistrain enzyme
and probiotic feed additive, while the control group re-
ceived a diet without an enzyme and probiotic additive
(EPA). No other medications were used before delivery.
The enzyme and probiotic supplement ProActivo (man-
ufactured by Kronos Agro) contains beneficial bacteria
(Bacillus subtilis strain AX20, B. licheniformis strain EA22,
Enterococcus faecium) and enzymes (amylase, xylanase,
protease, cellulose, beta-gluconase).

The dairy farm has a technological process that in-
volves dividing dairy cows into different groups based
on their physiological state. Accordingly, the cows are
divided into early dry cows (kept in pens in the yard for
the first 30 days of calving) and late dry cows (trans-
ferred to the maternity ward for the next 30-35 days
before calving). The basis of the diet is silage, which
was harvested using probiotic preparations. Feeding is
carried out from the floor, three times a day. The cattle
kept on the farm were immunised with the Skowgard
4 KS vaccine (made in the USA).

The cows were fed a complete ration that met the
needs of the physiological group (a mixture of silage,
chopped alfalfa hay, and groats). During the dry peri-
od, the cows are kept untethered in a room with ac-
cess to free range near the barn. The diet and housing
conditions of the animals in all groups were identical
throughout the experiment. The cows of the experi-
mental group were daily fed with the enzyme and pro-
biotic supplement “ProActivo” at the rate of 10-14 g/
animal/day. To investigate the effect of EPA on the body
of cows in both groups, the clinical condition (change
in appetite, diarrhoea, body temperature, during calv-
ing - the course of calving, and after calving: afterbirth
retention, endometritis) was recorded and blood was
taken 1-3 days after calving from the Vena subcaudialis
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using a needle holder, disposable venipuncture nee-
dles, and EximLab vacutainers with K3 EDTA. Blood
tests were performed within 4 hours after sampling,
using the device “Analyser haematological VS-5000
vet”, made in China.

There are three stages of labour: 1 - preparatory
or opening and dilatation of the cervix; 2 - delivery of
the foetus (birth of a calf); 3 - afterbirth or expulsion of
the membranes and residues around the foetal fluids.
The onset of cervical dilatation in cows was recorded by
anxiety, stepping from limb to limb, and the degree of
cervical dilatation was determined after vaginal exami-
nation. The end of the stage is when the newborn calf’s
body parts are wedged into the cervix. Subsequently,
the countdown to the beginning of the second stage of
labour - delivery of the foetus - was recorded. The end
of which is the time of the calf’s birth. The time of the
afterbirth (third) stage began immediately after the calf
was born, and the end time was the hour of discharge
around the membranes from the cow’s genital slit. The
calving stage was recorded following the methodolo-
gy for determining the stages of labour outlined in the
order of the Ministry of Health No. 310 “On Approval
of Clinical Protocols for Obstetric and Gynaecological
Care” dated 8 May 2014.

The analysis of changes in cellular immunity was
carried out by analysing granulocytes and agranulo-
cytes in the blood of cows of the experimental and
control groups after haematological studies using a
haematological analyser “VS-5000 vet”. The material of
the study was stabilised blood of cows during the dry
period, which were kept in the dairy farm of the above
mentioned farm. The methods of the study included are
clinical, haematological, and statistical. The study was
conducted following the ethical standards of animal
treatment (not causing distress and pain) according to
Directive 2010/63/EU (2010) on the protection of ani-
mals used for scientific purposes.

RESULTS AND DISCUSSION

Notably, 4 cows of the experimental group (23.5%)
did not consume EPA well, while the other 13 (76.5%)
tried to consume their dose and the next available
dose. Before the start of feeding the probiotic-enzy-
matic feed additive, the chewing behaviour of ani-
mals in both groups was moderate, sometimes on the
verge of laziness. After 4 days, the cows in the exper-
imental group ate silage better, and after 8 days, sig-
nificantly better, compared to the cows in the control
group. However, according to K.A. Beauchemin (2018),
the length of the chewing period is influenced by the
length of the feed parts, dietary components, and
feeding frequency. The duration of the chewing peri-
od during the day was not measured due to the com-
plexity of the accounting methodology. The account-
ing of diarrhoea symptoms in cows of both groups of
the experiment is presented in Table 1.
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Table 1. Symptoms of diarrhoea in cows when feeding EPA
. Experimental group,n=17 Control group n=6 Reference
Indicator 1 day 1 day After 4 days After 8 days 1 day After 4 days After 8 days values
Number of
P(;?asrer?]%isf animals 8 0 0 5 5 5 0 (none)
% 47 0 0 50 50 50

Source: developed by the authors of this study

Table 1 shows that before the start of supplemen-
tation, half of the cows in both groups had diarrhoea
of varying intensity. After 4 days of the experiment, the
absence of digestive disorders in cows treated with the
enzyme-probiotic supplement and the persistence of
diarrhoea symptoms in control animals were recorded.
We believe that the data obtained are related to the
pharmacological effect of the components of the test-
ed drug in the body. After all, digestive disorders can
develop due to a decrease in the amount of beneficial
and symbiotic microbiota, which leads to the growth
of pathogenic microorganisms. According to Q. Wang et
al. (2022), after entering the gastrointestinal tract,
Bac. subtilis, despite its transient properties, together
with Bac. lichineformis produce secondary metabolites
that create unfavourable conditions for the pathogenic
intestinal microflora, which leads to optimisation of the
digestive system function. According to Zh. Rybachuk et

al.(2020), the use of a preparation with Bac. subtilis and
Bac. lichineformis reduces the toxic effect on the liver
of dogs due to antagonistic properties against patho-
gens of the digestive system

In cows, there are different stages of calving (cer-
vical dilatation, parturition, and afterbirth). During the
study of pharmacological effects of EPA, the calving pe-
riods in the experimental and control groups were an-
alysed. The problem of afterbirth retention in cows of a
dairy farm was relevant at the beginning of the study. It
is understood that afterbirth retention develops due to
the formation of inflammatory adhesions between the
chorion and cotyledon. Considering the pharmacologi-
cal effect of probiotic microbes in the animal body, the
course of calving stages was investigated using EPA. It
was found that the duration of the preparatory, delivery,
and afterbirth separation periods differed significantly
(P<0.001) in the groups (Table 2).

Table 2. Effect of the additive on calving in cows

Indicators Experiment, n=17 Control, n=6
Duration of the preparatory stage of calving, min 172.23+6.7* 274.83%9.71
Duration of foetal delivery, min 31.47£1.2* 65.8+6.2
Duration of afterbirth separation, min 253936 326.8+8.9
Afterbirth retention, animals/(%) 1/5.9 3/50
Udder swelling, % 0.41£0.12 0.5%£0.22

Note: I"* - P<0.001
Source: developed by the authors of this study

After the stage of foetal delivery in cows of the
experimental group, the duration of afterbirth sepa-
ration was significantly (P € 0.001) shorter compared
to animals of the control group. In general, it lasted
4-4.5 hours. In cows treated with an enzyme and pro-
biotic additive, 20-30 cm of amniotic membranes hung
from the genital slit after the foetus was removed. Af-
ter licking the calf, the female ate feed, drank water,
but after 240-260 minutes she lay down and within
10-20 minutes a rapid afterbirth separation was re-
corded. No postpartum complications were recorded.
We believe that the absence of afterbirth retention in
such cows may be due to the pharmacodynamics of
the components of the EPA containing Bacillus subtilis
strain AX20 and B. licheniformis strain EA22, Enterococ-
cus faecium (as representatives of the endogenous mi-
croflora). The colonisation of cows’ forestomachs and
large intestines by the above microorganisms causes
the release of lactic acid (as a result of the hydrolysis

of complex carbohydrates), the release of antibacteri-
al, antiviral, and antifungal substances, which create
unfavourable conditions for the development of path-
ogenic microflora. And by forming ligand bindings with
pathogens, they make it impossible for them to attach
and multiply in the body of animals. The synergistic
pharmacological effect of the bacterial component
of the feed additive on bacterial translocation signif-
icantly reduces the antigenic intake of pathogenic mi-
croorganisms from the gastrointestinal tract into the
bloodstream. Furthermore, it is possible to stimulate
the production of antimicrobial peptides and cytokines
[L-12,IFN-y,IL-10,and TNF-a. The multivectorial mech-
anism of action of the multi-strain enzyme and probi-
otic supplement in the digestive tract is manifested,
and the immune system is activated, which neutralises
pathogenic microflora in other tissues of the body. All
this leads to a pharmacological effect - the absence of
afterbirth retention due to the absence of inflammation
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in the chorion-cotyledon system. Accordingly, the mu-
cins contained in uterine mucus have a more active
bactericidal effect, which prevents the development of
endometritis and metritis and reduces the duration of
uterine involution.

In other words, feeding an enzyme and probiotic
supplement significantly reduces the retention of ma-
nure in cows, as beneficial microorganisms spread in
the gastrointestinal tract and increase the amount of
the above-mentioned transient microflora in faeces,
contaminating environmental objects, which reduces
the amount of pathogenic microflora. To explain the
clinical effects obtained by feeding a complex feed
additive, changes in cellular immunity were analysed.
With a constant antigenic load of cows, which occurs
when animals are kept in commercial dairy farms, the
functioning of the immune system is aimed at inacti-
vating and eliminating pathogens. Therewith, post-in-
fectious or post-vaccination immunity (in the case of
vaccinations) is additionally formed. The strength of the

immune system depends on many factors. The key fac-
tor here is the intensity of the above load (bacteria and
viruses), which depends on sanitary and hygienic con-
ditions, feed quality, and the presence of stress factors.

Pregnancy and calving is the period of maximum
functioning of the cow’s body systems, including the
immune system. Therefore, in farms, inflammation of
the mammary gland parenchyma is often recorded im-
mediately after calving, as a result of which such ani-
mals develop endometritis or metritis (can be caused
by delayed afterbirth or develop as an independent dis-
ease due to uterine atony; this study does not consider
unskilled obstetric care). No significant difference in
the general haematological parameters of the exper-
imental and control groups was recorded as a result of
the inclusion of the supplement in the diet. However,
the indicators reflecting the functioning of the immune
system, and specifically cellular immunity, indicate a
positive effect of the enzyme and probiotic supplement
on the body of cows (Table 3).

Table 3. Indicators of cellular immunity with the use of EPA

Indicators Experimental group, n=17 Control group, n=6 Reference indicators
Total number of leukocytes G/L™***. 14+0.53" 764+1.1 4-12
Lymphocytes, G/L 8.4+04" 5.15+0.6 2.5-7.5
Monocytes, G/L 1.19+0.07* 0.76+0.1 0-0.84
Neutrophils, G/L 3.8+0.14* 2.2%042 0.6-6.7
Eosinophils, G/L 0.26+0.01 0.51+0.28 0.1-1

Note: * - P<0.01; ™ - P<0.001
Source: developed by the authors of this stud

The findings of scientific studies (Table 3) confirm
a significant activation of cellular immunity in cows of
the experimental group. A significant (P <0.01) increase
in the total leukocyte count by 6.36 G/l was recorded
compared to the control group, and the value exceeded
the upper physiological limit by 2 G/L. Notably, the ani-
mals were healthy in terms of leukaemia, and the farm
is safe from this infectious disease. Leukocytosis is an
intensified defence of the body against pathogens, and
therefore it should be considered as a full-fledged func-
tional increase in the absolute number of immune cells,
considering the epizootic situation on the dairy farm.
Leukocytosis in cows of the experimental group can
be rationally explained by characterising the groups of
leukocytes: lymphocytes, monocytes, and granulocytes.
The specific feature of lymphocytes is their ability to
recirculate between lymphoid organs with the blood
and lymph flow, while the pool of circulating cells is
predominantly T-lymphocytes with a life expectancy of
100-200 days. In the body of cows receiving daily en-
zyme-multistrain probiotic supplementation, due to the
prevention or reduction of bacterial translocation, there
should be a decrease in the antigenic load on the cellu-
lar and humoral immune system, but the data obtained
suggest the opposite phenomenon.We assume that this
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may be caused by improved monitoring of cow tissues
or cells by naive lymphocytes during recirculation, de-
tection of viral pathogens, and activation of the immune
response. Exceeding the upper physiological limit by
12% indicates the formation of antiviral protection of
the animal body. At the same time, the number of lym-
phocytes in cows that did not receive an EPA was aver-
age, suggesting the presence of bacterial translocation,
which is confirmed by data from L.Z. Shu et al. (2023).

T-lymphocyte receptors recognise antigenic pep-
tides in combination with histocompatibility molecules
of classes 1 and 2. They are specific to peptides of path-
ogens and, accordingly, antibodies, which indicates the
formation of intense immunity; we assume post-infec-
tious, because cows of both groups (experimental and
control) were kept in identical conditions. That is, the
recorded significant (P <0.01) increase in lymphocytes
in cows that consumed EPA indicates the optimised
(qualitative recognition of infectious pathogens, and,
accordingly, the release of cytokines and the synthesis
of appropriate antibodies) functioning of the primary
immune system.

Monocytes, as a group of leukocytes, play an aux-
iliary role in the formation of a specific immune re-
sponse and have a unique ability to adhere to various




substrates, which ensures phagocytosis. It is known that
monocytes use a range of lectin receptors and recep-
tors for the C3b component of complement and Fc frag-
ments of antibodies to recognise foreign agents. Con-
sidering a significant (P £0.01) increase (by 0.43 kl/l)
in monocytes in cows compared to the control group
in the post-hospital period, and by 40% with the max-
imum permissible reference value (0.84 kl/l), active
phagocytosis is taking place in the body of cows of the
experimental group.

This is also confirmed by a significant (P<0.001) in-
crease by 72% in the count of neutrophils in the experi-
mental group, which, together with monocytes, provide
peripheral protection of the macroorganism. Unlike
other groups of leukocytes, the count of microphages
was within physiological limits, which confirms the
concept of activation of cellular immunity in animals
fed a feed supplement with probiotic bacterial strains
(Bacillus subtilis strain AX20 and B. licheniformis strain
EA22, Enterococcus faecium). In addition, there is a de-
crease in the range of neutrophils count in cows of the
experimental groups from 3.2 G/l to 4.7 G/L compared
to the control group - from 1.4 G/l to 3.1 G/l,which sug-
gests almost the same level of antibacterial protection.

The use of multi-strain EPA in the diet blocks bacte-
rial translocation, which helps to optimise the function
of the cellular immune system against pathogens that
enter the body through other routes (other than oral).
Since the epizootic chain for some viral infections is
functioning in the herd, inflammation does not develop
in the cotyledon-chorion system. This is conditioned by
the optimised functioning of the immune system, which
restrains the development of inflammatory processes in
the reproductive system of cows in the early postpar-
tum period and the birth of viable calves with an Apgar
score of 9-10. Thus, the indices of cellular immunity in
cows of the experimental group compared to those of
the control group suggest a positive effect of the EPA
components (enzymes, hepatoprotectors, Bacillus subti-
lis strain AX20, and B. licheniformis strain EA22, Entero-
coccus faecium) on the body of pregnant cows, since the
level of phagocytosis activity in all experimental cows
was at the same level, with different levels in cows of
the control group.

The results of the study on the use of probiotics in
various livestock sectors prove a positive impact on the
functioning of the digestive system. Therefore, the cure
of diarrhoea in pregnant cows after 4-day daily feeding
of a multistrain enzyme and probiotic supplement is
confirmed by the publications of T. Maake et al. (2021)
on maintaining the homeostasis of the gastrointesti-
nal microbiome with the use of probiotics. Considering
that the microbial component of the feed additive used
contains Bacillus subtilis strain AX20 and B. licheni-
formis strain EA22, Enterococcus faecium,which provides
antagonism to the pathogenic microflora of the diges-
tive tract of animals of the experimental group. This is
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confirmed by the recent publications of A.Kovacs (2019),
who reported that Bac. subtilis and Bac. lichineformis are
transient bacteria, but during their passage through
the gastrointestinal tract, they produce secondary me-
tabolites that inhibit or prevent the development of
pathogenic microflora in its lumen, which optimises
the microbiota. Furthermore, other components of the
EPA - enzymes that improve feed digestibility - also
contribute to improved digestion. The positive effect of
the multi-strain enzyme and probiotic supplement on
the body is confirmed by a significant (P <0.001) reduc-
tion in the duration of the stages of labour and 94.1%
prevention of afterbirth retention in cows of the exper-
imental group compared to the control group (without
feed supplement). We believe that this is due to a de-
crease in bacterial translocation and, as a result, a de-
crease in disseminated inflammation in the body of the
experimental group cows. This concept is confirmed by
the published data by S. Vovk et al. (2021), when probi-
otic-containing preparations stimulate the production
of antimicrobial substances and cytokines. Additionally,
scientists have partially clarified certain aspects of the
mechanism of action of probiotics in the macro body.
It was proved that probiotics containing Lactobacillus
caseiGG, inhibit the translocation of bacteria into the
intestinal epithelium by increasing the amount of mu-
cin, which is a physical barrier against pathogens. It is
believed that probiotics compete with pathogens for
nutrients and attachment sites and indirectly exert an-
tagonistic effects against pathogens.

An additional confirmation of the activation of the
immune system function in the body of cows of the
experimental group as a result of a decrease in bac-
terial translocation is a significant (P £ 0.01) increase
in the count of leukocytes (by 6.36 G/l), monocytes (by
0.43 G/1), and neutrophils (by 1.6 G/l) - P<0.001 com-
pared to the average data of the control group. The data
obtained are confirmed by S. Ruiz Sella et al. (2021),
who showed in experiments the antimicrobial, enzy-
matic, antioxidant, and anti-inflammatory effects of
microorganisms. V. Yaderets et al. (2023) found antag-
onism of Bac. subtilis RBT-7/32 and Bac. licheniformis
RBT-11/17 against Escherichia coli and Staphylococcus
aureus, amylolytic activity and resistance to some vet-
erinary antibiotics. Additionally, P. Shridhar et al. (2022)
report that Enterococcus faecium lacks pathogenicity
genes and a considerable proportion contains adhesion
genes, which causes colonisation of the digestive tract
in animals.Thus,these bacterial strains necessitate their
use in the composition of probiotics for animals. That is,
the use of a multi-strain enzyme and probiotic addi-
tive has a positive effect on the body of pregnant cows.

CONCLUSIONS

Daily feeding of the enzyme and probiotic supplement
in the diet at the rate of 10-14 g/animal for 4-8 days
helps to improve digestion, eliminates diarrhoea symp-
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toms, and stimulates the intensity of feed intake, due
to the pharmacological effect of enzymes (amylase,
xylanase, protease, cellulose, and beta-gluconase)
and symbiotic bacteria (Bacillus subtilis strain AX20,
B. licheniformis strain EA22, Enterococcus faecium). The
inclusion of a multistrain feed additive in the diet of
cows 21-30 days before calving contributed to a sig-
nificant (P € 0.001) decrease in the duration of the
preparatory stage of calving (from 274.83£9.71 min
to 172.23+6.7 min in the experiment), foetal delivery
(from 65.8 £6.2 min to 31.47 £1.2 min in the experi-
ment), duration of afterbirth separation 326.8 8.9 min
(control) to 253.9£3.6 min in the experiment),and pre-
vented 94.1% of afterbirth retention in cows of the ex-
perimental group, which allows recommending it as a
general stimulant.

Feeding the additive to cows for 21-30 days before
calving, compared to the control group (P<0.01), con-
tributed to the development of leukocytosis by 6.36 G/L,
lymphocytosis by 6.25 G/l, an increase of 0.43 G/l
of monocytes, and a significant (P € 0.01) increase
in neutrophils count by 1.6 G/l from 2.2+ 0.42 G/l in
the control compared to 3.8 +0.14 G/l in the exper-
iment.0.14 G/l in the experiment, due to a decrease

in bacterial translocation in the digestive tube with a
simultaneous increase in the activity of tissue mon-
itoring by naive lymphocytes and phagocytosis by
monocytes and neutrophils, indicating an optimisa-
tion of the functioning of the primary immune sys-
tem. The prospect of further research is to investigate
changes in blood biochemical parameters, which are
diagnostic markers of the functional state of internal
organs involved in immunogenesis and digestion in
pregnant cows, using a multicomponent feed additive.
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AHoTauis.[poBeneHi HayKoBi [OCNIAXEHHS B CBITi LLLOA0 BUKOPUCTAHHS NPOBiOTMKIB Yy TBAPUHHULTBI LEMOHCTPYHOTh
TiNIbKWU MO3UTUBHUI BMMB HA (YHKLiIOHYBAaHHS MAKpOOPraHi3My, afne 3anuatTbCs BIAKPUTUMKU MUTAHHS LWLOAO
pi3HMx dapMakonoriyHmx edekTiB MyNbTUKOMMNOHEHTHUX MiKpOOHMX MpenapaTtiB B MOEAHAHHI i3 PepMeHTamy,
BaXX/MBUMM Yy MNpoLeci TpaBleHHs MeBHWX BUAIB MPOAYKTMBHUX TBApWH, O OOYMOBMKE aKTyanbHICTb ANS
BETEPUHAPHOI MeauUMHU Ta dbepMepiB Yy OTPUMAHHI eKONOrivHOT Ta AKICHOI mpoaykuii. MeTa poboTu - BUBUUTU
BM/IMB NOJIKOMMOHEHTHOT (PepMeHTHO-NPOBioTMYHOI A06aBKM LWOAO TPMBANOCTI CTafilh OTeneHHs, NpodinakT1Ku
NicNANOAOroBMX YCKNAAHEHb Y KOPIB Ta AeAKMX reMaToNoriYHMX MOKa3HUKIB. [1py NpoBeaeHHi HayKOBUX AOCNIAKEHD
6yN1 BUKOPUCTAHI KNiHIYHI, reMaToNOriYHi Ta CTAaTUCTUYHI MeToAM AOoCNimKeHHs. [locnigpkeHHs Bynu npoBeaeHi B
OfHIM i3 NPMBATHMX MONIOYHO-TOBAPHIM depmi ae yTpumyeTbcsq 195 kopis. YMOBM yTpUMaHHS Ta paLioH TBapuH
rpynu KoHTposnto (n =6) Ta gocnigHoi (n=17) 6ynn aHanoriyHMMu, a B paLioH KOPiB eKCnepuMeHTy 40LaBanu
dhepMeHTHO-NpobioTUYHY f06aBKyY «[MpoAkTUBO» (MicTUTL hepmeHTH, Bacillus subtilis wtamy AX20, B. licheniformis
wramy EA22 i Enterococcus faecium) i3 po3paxyHky 10-14 rpam/TBapuHy, 1 pa3 Ha o6y, npotarom 21-30 ai6 oo
oTeneHHs. byno BCTaHOBNEHO NO3UTUBHUI BNAMB HA OPraHi3M TiNbHUX KOPiB — YCYHEHHS CMMNTOMIB Aiapei yepes 4
no6u y 100 % xBopux TBapuH, a y rpyni koHTponto 6e3 3MmiH. [locnigxeHHam 6yno AoBeneHo, Wo nepeanonoroBmi
Kypc npobioTukoTepnii kopiB 3abesneunB 95 % npodinaktmky 3atpuMmku nocnigy, poctosipHe (P < 0,001)
3MEeHLUEeHHS TPMBANOCTI CTaAil BigAineHHsa nocnify y Kopis gocnigHoi rpynu (253,9£3,6 xB) BiGHOCHO KOHTPOAbLHOT
(326,8 £ 8,9 xB). 3apeectpoBaHo poctoBipHe (P € 0,01) 36inblieHHs KinbkocTi niMdouwmTie Ha 3,25 0,2 I/n,
MoHoumTiB 0,43+ 0,03 I'/n, HenTpodinis (P<0,001) 1,6 £0,28 /n y kopiB, Ki OTpUMYyBanu GepMeHTHO-NPOBIOTUYHY
[06aBKy, WO MNOBM3YEMO i3 ONTUMi3aLieto QYHKLIOHYBaHHS NEPBUHHOI IAHKKW IMYHITETY i hapMakoCHMHepriyHil Aii
NONiKOMNOHEHTHOT f06aBKU. OTpMMaHi pesynbTati € LiHHUMKU AN BETEPUHAPHMUX NiKapiB, yTPMMYBaYiB AiAHOIO
cTafa, 60 LoaaBaHHA 40 pPaLioHy CYXOCTIMHUX KOPiB PepMEHTHO-NPO6IOTUYHOI 06aBKM NoNerwnTs Nnepebir cTagpin
oTefleHHs Ta npodinakTye 3aTpMMKy nocnigy
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