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INTRODUCTION

Raising young cattle is a difficult and responsible task
for producers. New-born calves immediately encounter
an environment for which the body is not sufficiently
prepared or poorly prepared (Brar et al., 2017). The lack
of formed thermoregulation and immunity in calves
makes them very vulnerable to microbial associations.
The only protection for calves is the mother’s colos-
trum. One of the frequent diseases of calves up to one-
month-old is neonatal dyspepsia (Slanzon et al., 2022).
Sick calves suffer from body intoxication, dehydration
as a result of liquid stool, electrolyte imbalance and ac-
idosis (Feldmann et al., 2019). Neonatal dyspepsia has
various aetiologies of occurrence, which include virus-
es, bacteria, protozoa, and facts of violation of housing
conditions (Constable et al., 2021).

It has been proven (Lee et al., 2019; Goto et al.,
2021) that new-born calves are particularly susceptible
to enteropathogenic infections. Escherichia coli, rotavirus,
coronavirus, and Cryptosporidium parvum were isolated
from calves suffering from dyspepsia.

The study by (Puppel et al., 2020) proved that the
quality of colostrum directly affects the formation of in-
testinal microflora and daily weight gain of calves.

One of the causes of calf diseases is drinking milk
from cows with mastitis, where Staphylococcus aureus was
isolated in 22% of cases (Shkromada et al., 2022; Sha-
run et al., 2021), Streptococcus agalactiae in 20% (Shkro-
mada et al., 2019), in 18-25% - Streptococcus uberis and
Escherichia coli (Ashraf & Imran, 2020).

The spectrum of pathogenic microflora in differ-
ent dairy farms is different, and therefore there is a prob-
lem of prevention and treatment of diarrhoea in calves
(Conboy et al., 2022). Antibiotics and sulphonamides are
usually used for this purpose, which are included by the
World Health Organisation in the list of “highest priority”
agents due to their danger to animal and human health.
(World Health Organisation, 2017). Due to restrictions on
the use of antimicrobial agents, scientists (Wang et al.,
2020; Xu et al., 2021) are searching for alternative meth-
ods of treating infectious diseases in animals.

Scientists (Amin & Seifert, 2021) investigated in-
formation about a range of factors that affect the timing
of microbial colonisation of the gastrointestinal tract of
calves. The relationship between the animal and the mi-
crobiome in the formation of the intestine and the im-
mune system has been determined. Diarrhoea alters the
composition of the intestinal microbiome of calves. Re-
search (Yan etal.,2022) found changes in 14 genera,which
included Bacteroides, Shigella, Fournierella, Escherichia.

An antimicrobial peptide was tested and pro-
posed by researchers (Zhao et al., 2021) to destroy
pathogenic Escherichia coli 0157:H7. The study by (Kar-
pun et al., 2021) proved the antimicrobial effectiveness
of a new synthesised triazole-based compound against
strains of Salmonella pullorum, Escherichia coli 02, and
Salmonella enteritidis.
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Furthermore, as an alternative to antibiotics, sci-
entists (Zhou et al.,2020) suggest using probiotics for the
treatment of varied species and age groups of animals.

Studies (Cantor et al., 2019) have proven that the
use of probiotics based on lactic acid contributes to an
increase in average daily gains and a decrease in milk
consumption in young calves.

Probiotics are considered beneficial for the gas-
trointestinal tract as an alternative to antibiotics (Kha-
ziakhmetov et al., 2020). Intestinal microflora plays a
vital role in the assimilation of organic substances. Bac-
teria produce specific amino acids that regulate host
immunity, microflora composition, and metabolism. Recent
data (Chuang et al., 2022) show that synbiotics, probi-
otics, and phytochemicals promote the mobilisation of
amino acids by intestinal microflora. Scientists (Abdallah
et al.,2020) recognise probiotics as a live microbial feed
additive that benefits animal health.

Bacillus coagulans (B. coagulans) is used as a pro-
biotic strain that produces lactic acid in metabolism in
animal husbandry (Liu et al., 2019). B. coagulans spores
areveryhardy,are activated inthe stomach,and growand
multiply in the animal’s intestine (Xie et al.,2022).In the
study by (Aulitto et al.,2021) it was established that B. co-
agulans can replace lactic acid bacteria in the intestine.

In (Shinde et al., 2020) it was proven that synbiot-
ic supplements with B. coagulans reduced irritable bowel
syndrome in mice. The obtained result (Wang et al., 2022)
proves that Bacillus coagulans TL3 suppresses the repro-
duction of harmful bacteria in the intestine of rats. Re-
search (Zhang et al.,2021) proved that the administration
of B. coagulans to broilers contributed to an increase in
body weight, improved antioxidant status and immunity.

However, there are insufficient data on the effect
of B. coagulans on the intestinal microflora, physiological
parameters, metabolism,and rumen development in dairy
calves. In addition, different strains of B. coagulans have
certain differences in properties and effects on the animal
body.

The purpose of this study was to investigate the
microflora composition, metabolism, productivity and
therapeutic effect of the use of Bacillus coagulans ALM 86
for calf dyspepsia by adding it to the main diet.

The tasks of the study were as follows: the study
of the spectrum of the gastrointestinal microflora of calves
with dyspepsia, the determination of physiological in-
dicators and metabolism in calves using Bacillus coagulans
ALM 86.

MATERIALS AND METHODS

The research was carried out during March-May 2022
in the conditions of the farm of “Lan” agrofirm LLC of
the Sumy district of the Sumy Oblast, Ukraine for the
cultivation of dairy cattle. Animals with symptoms of di-
arrhoea were selected into two experimental and con-
trol groups, 10 heads each. In the control group, calves



were kept, which were given a colostrum substitute and
an antibiotic - ceftiokline, which was used according to
the instructions. Bacillus coagulans ALM 86 at a concen-
tration of 1x10° CFU/g at a dose of 3 g was drunk daily
in the first research group together with colostrum sub-
stitute, in the second - 5 g per animal, until the signs
of diarrhoea disappeared. The total number of animals
involved in the experiment was 30 heads. The duration
of the experiment was 21 days. During the experiment,
the clinical condition of the calves, the composition of
the gastrointestinal microflora, weight gain, feed con-
sumption, the frequency of diarrhoea and metabolic
changes in the blood were determined. The beginning
of the rumen in dairy calves of the experimental and
control groups was also recorded. Each animal was kept
separately in individual houses. An experimental sam-
ple of the strain Bacillus coagulans ALM 86, series No. 86
and batch number No. 75 (Kronos Agro) was used.

All research on animals was carried out accord-
ing to Directive 2010/63 and approved by the regula-
tions on ethics and bioethics of the Faculty of Veteri-
nary Medicine of the Sumy National Agrarian University
(Order No. 15 dated 13.08.2022).

Determination of the composition of the gastroin-
testinal microflora in calves. Faeces of calves with dys-
pepsia were collected in the control and experiment.
Samples of the material were examined by bacterio-
logical methods to establish the intestinal microbio-
cenosis in animals. The number of bacteria of the group
of Escherichia coli, sulphite-reducing clostridia, lacto-
bacteria, bifidobacteria, staphylococci, pseudomonas,
yeast-like fungi, salmonella, and other bacteria from
the Enterobacteriaceae family was determined. The
presence of microorganisms with pathogenicity factors,
including haemolysins, licitinase,and plasmacoagulase,
was established in the material.

Selective media for microorganisms, depending
on species characteristics, were used when examining
samples of calf faeces. For the cultivation of lactic acid
bacteria, Blaurokk’s medium was used, for intestinal
bacteria - bismuth-sulphite-agar, endo, staphylococci -
salt agar, microscopic fungi - Czapek, clostridia - Wil-
son-Blair agar. Based on the results of cultivation, col-
ony-forming units were counted in 1 g of pathological
material (CFU/g). Species membership of bacteria was
determined using Bergey’s Manual of Systematics Bac-
teriology tests, Himedia Laboratories Prv. Limited.

Determination of sensitivity of microflora to anti-
biotics. Previously isolated microorganisms were tested
for sensitivity to antibiotics by the method of disks on
agar in Petri dishes. 20 drugs from diverse groups were
investigated for maximum results.

Study of physiological indicators of calves. In control
and experimental group calves, weight gain, feed con-
sumption, frequency of diarrhoea, and the beginning of
scar digestion were determined from the first to the
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21t day of life. Live weight of calves was determined on
scales with an accuracy of 1 kg.

The average daily gain of calves was calculated
according to the formula:

W, + W,
ADG = ———= (1)

where Wtis live weight (diameter) at the end of observa-
tion; W is the value of the indicator at the beginning of
the observation; tis the time interval (days) between the
previous and the next weighing (by measuring) calves.

The frequency of diarrhoea was established by
visual observation of the animals. The beginning of scar
digestion was determined by the method of auscultation
and palpation of the scar, as well as the appearance of
belching and chewing in calves was noted by inspection.

Study of the effect of B. coagulans ALM 86 on the
biochemical parameters of the blood of calves. To find
the metabolic changes in the body of the calves, the
biochemical parameters of blood serum were studied
at the beginning and at the end of the study. The to-
tal number of animals involved in the experiment was
30 heads. The level of total cholesterol was determined
(SOP-BP-07-2017); total protein (SOP-BP-02-2017),
albumin (SOP-BP-25-2018), total globulin (calculated
method), alanine aminotransferase (ALT) (SOP-BP-09-2017),
aspartate aminotransferase (AST) (SOP -BP-08-2017),
urea (SOP-BP-03-2017), alkaline phosphatase (LF) (SOP-
BP-04-2017) using an automatic biochemical analyser
and appropriate diagnostic systems. Creatinine was
studied using a photoelectric colorimeter-nephelometer
FEK-56M, glucose - glucose-oxidase. Seromucoids were
found according to the method of Weimer and Moshin;
circulating immune complexes (CIC) by precipitation
with a 3.5% solution of polyethylene glycol PEG-test
OSH 280.

Statistical analysis. The analysis of experimental
studies was carried out using the Microsoft Excel 2010
program. The results obtained in this study were sta-
tistically calculated using the Fisher-Student method,
considering statistical errors and the probability of the
indicators compared. Indicators with a level above 95%
(p<0.05) were considered probable.

RESULTS AND DISCUSSION

Results of determining the spectrum of gastrointes-
tinal microflora in calves. Dairy calf diarrhoea has a
multi-vector aetiology, which also depends on the level
of resistance and pathogenicity of the pathogen (Mor-
rison et al., 2019). Enterohaemorrhagic Escherichia coli,
Staphylococcus aureus and Salmonella enterica are the
most frequent pathogens that cause dyspepsia in new-
born young animals (Coelho et al., 2022). The presence
of one or more of these microorganisms in the gastro-
intestinal tract can increase calf morbidity and mortality
(Vega et al., 2020).
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Since calves are highly dependent on a safe food
source of milk,a milk substitute was used in the study to
rule out contamination. In addition, the milk of each cow
has differences in the content of fats, proteins, vitamins,

and minerals. The spectrum of microflora of the gastro-
intestinal tract was determined in calves with diarrhoea
in the control and experimental groups (Hartung, 2010),
before the beginning and at the end of the study (Fig. 1).
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Figure 1. The results of the study of the spectrum of the microflora of calves with diarrhoea at the beginning of the study

Source: developed by the authors of this study

According to the results obtained during the ex-
periment, it was established that at the beginning of the
treatment, the level of enterohaemorrhagic E. coli was
isolated in the range of 21.08-28.06 CFU/g in the faeces
of calves suffering from dyspepsia in the control and
experimental groups. Haemolytic Staphylococcus aureus
and Salmonella enterica at the beginning of the calf
disease were isolated from the experimental material

in the amount of 16.18 and 22.52 CFU/g, respectively
(Caffarena et al., 2021). Yeast fungi accounted for 12.38-
15.21 CFU/g in the control and experimental groups.

Calves of the experimental group were treated
with Bacillus coagulans ALM 86 in different concentra-
tions (Garkavenko et al., 2021). In the control group, the
calvesreceived an antibioticto which theisolated patho-
genic microflora showed maximum sensitivity (Table 1).

Table 1. Sensitivity of isolated gastrointestinal opportunistic microflora to antibacterial drugs

Sensitivity of isolates

Azithromycin

Antibiotics .
S. aureus E. coli
%5 2 Ampicillin - +
32 Amoxicillin+clavulonic acid - -
e
[ I
©a Cloxacillin + +
g Gentamicin + +
58
a § Streptomycin - +
jn Jar)
(e =)] .
G2 Kanamycin + -
IS .
© Neomycin + ¥
(%) .
3 Tylosin - -
E
[}
©
1S

Group of

Spiramycin

Enrofloxacin

I+
+

Norfloxacin

I+
1

Quinolone

derivatives

Ciprofloxacin

I+
+

Levofloxacin

I+
+
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Table 1, Continued

Sensitivity of isolates

Antibiotics
S. aureus E. coli

Oxytetracycline + +
§ Levomycetin (Chloramphenicol) + +
o Co-Trimoxazole - +
g Ceftioclin + +
B Cephalexin + +
Novobiocin - +

Note: “+” - sensitive to the antibiotic, “+” - moderately sensitive to the antibiotic, " - not sensitive to the antibiotic

Source: developed by the authors of this study

According to the results of determining the sen-
sitivity of antibiotics to the isolated microflora of S. au-
reus and E. coli, it was established that of the twenty
drugs tested, maximum sensitivity was shown to seven
drugs. Among the antimicrobial agents, a broad-spectrum

antibiotic - ceftioclin was chosen for the treatment of
control group calves with diarrhoea symptoms.

After the end of the treatment, the composition
of the microbiome was determined in the calves of the
control and experimental groups (Fig. 2).
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Figure 2. Composition of the microbiome of the calves of the experimental and control groups after the end of the treatment

Source: developed by the authors of this study

In the control group, after the use of the antibiotic,
a reduction of Clostridium sp. by 65.3%, yeast-like fun-
gi — by 70.41%, Enterobacter - by 30.0% and Citrobacter
sp. — by 41.8%, compared to the beginning of treatment.
E. coli, S. aureus and S. enterica were not released after
treatment in calves of the control group with faeces,
which indicates a correctly selected antimicrobial drug.
However, the number of beneficial microflorae did not
significantly increase due to the inhibitory property
of the antibiotic (Hassan et al., 2021; Schrijver et al.,
2018). The amount of Lactobacillus sp. after treatment
increased by 9.8%, Bifidobacterium sp. - by 12.3%, which
is a low indicator compared to the experimental groups.

In the first experimental group of animals, at the
end of the study, less E.coli was isolated - by 90.8%, S. au-
reus - by 92.4%, S. enterica - by 88.01%. (Kawarizadeh
et al., 2019). The reduction in the release of pathogens
is associated with the properties of B. coagulans, which

upon metabolism releases bacteriocin - coagulin. In
addition, the probiotic strain Bacillus coagulans ALM 86
acts on the principle of bacterial antagonism, when the
bacterium in growth and development displaces other
microorganisms (Peterson et al., 2020). In the second ex-
perimental group of animals, E. coli, S. aureus and S. en-
terica were not isolated at the end of the experiment.

Furthermore, during the study, it was found that
the level of lactobacilli in the experimental group in-
creased during the treatment compared to the control
group of calves. Scientists (Mu & Cong, 2019) found that
the mechanism of action of Bacillus coagulans on the
intestinal microflora consists in replacing the functions
of lactobacilli in the gastrointestinal tract. Due to the
insufficient amount of Lactobacillus sp. and Bifidobacte-
rium sp. probiotic B. coagulans performed a bactericidal
function during treatment and took part in metabolism.
At the end of the study, the level of Lactobacillus sp.and

Scientific Horizons, 2022, Vol. 25, No. 6
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Bifidobacterium sp. increased in the first research group
by 130.8-469.8%, in the second - by 151.58-272.7%, re-
spectively, compared to the beginning of treatment. At
the same time, B.coagulans cannot colonise the intestine
and is there only for a brief time (Maity et al., 2021), it
must be constantly administered into the animal’s body
to support the required concentration (1x10° CFU/qg).

In vital activity, B. coagulans produces an antibacte-
rial peptide substance,as well as lactic acid, which is an in-
hibitor for microorganisms Enterobacter sp. and Citrobacter
sp. (Aulitto et al, 2022). After treatment, the number of
Enterobacter sp. decreased in the first research group - by
44.3%,; in the second - by 69.38%. The level of Citrobacter
sp. decreased by 62.18% in the group of calves that drank
B. coagulans in a dose of 3 g. In the second experimental
group, the number of Citrobacter sp. decreased by 75.97%.

Yeast-like fungi were found in the composition
of the gastrointestinal microflora of calves. They are

permanent representatives of normal microbiota, but
their number can significantly increase during inflam-
matory processes in the intestine. In the first experi-
mental group, at the end of the experiment, there was a
decrease in yeast-like fungi by 76.5%, in the second - by
95.16%, compared to the beginning of treatment.

Animal experiments (Acuff et al., 2021; Majeed
et al., 2018) demonstrate that B. coagulans is effective
in both the treatment and prevention of Clostridium di-
arrhoea. During the experiment, it was established that
the number of Clostridium sp. decreased with the addi-
tion of B. coagulans in the first experimental group by
73.7%, in the second - by 90.18%.

Results of the study of physiological parameters of
calves. During the study, it was found that the frequency
of dyspepsia in calves was significantly reduced, espe-
cially after 14 days of treatment (Table 2).

Table 2. Results of the study of physiological parameters of calves

Indicators Control group

| Experimental group Il Experimental group

0-7 days of research

Frequency of diarrhoea, % 8.56+0.10 10.35+0.12 6.22%0.15
Average daily increase, g 518.10£0.69 508.22%0.35 510.30+0.44
Average daily feed consumption, g 522.12%0.34 500.22%0.25 508.07£0.45
7-14 days of research
Frequency of diarrhoea, % 4.56%0.10 2.42%0.08 0.42%0.06
Average daily increase, g 600.25+0.59 605.17+0.45 607.50%0.59
Average daily feed consumption, g 1,003.27%0.56 905.20+0.46 908.34+0.72
14-21 days of research
The onset of the work of the scar 11.30%0.4 7.80+0.32* 7.50+0.18*
Frequency of diarrhoea, % Missing Missing Missing
Average daily increase, g 622.52+0.74 745.45%0.79* 768.34+0.38*

Average daily feed consumption, g 1,429.12%0.38

1,610.37%0.43* 1,680.12%0.75*

Note: "P<0.05 - results are probable compared to control
Source: developed by the authors of this study

The conducted study showed that the average
daily gain of week-old calves and feed consumption
were not equally high in all groups due to digestive
problems, which manifested themselves in the form of
diarrhoea (Ma et al.,2020; Medrano-Galarza et al., 2018).
In two-week-old calves, the frequency of diarrhoea de-
creased,compared to the beginning of the study. The av-
erage daily gain and feed consumption was practically
the same in calves of the control and experimental groups
and did not differ significantly.

On the twenty-first day of the experiment, no man-
ifestations of diarrhoea were observed in the control and
experimental groups of calves. Furthermore, the average
daily growth in the first experimental group increased by
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19.7%, in the second - by 23.4%, compared to the control.
Accordingly, feed consumption in the first experimental
group increased by 15.0%, in the second - by 19.9%.

In this study, it was proven that the introduction
of B.coagulans ALM 86 at a concentration of 1x10° CFU/g
at a dose of 3-5 g per animal reduces the frequency of
diarrhoea, contributes to an increase in average daily
growth and feed consumption (Gupta & Maity, 2021).
The study by (Ji et al., 2018) shows that the use of antibi-
otics in the diet of calves prevents rumen bacteria from
breaking down cellulose and producing volatile fatty ac-
ids. It was also established (Li et al., 2019) that the use of
antibiotics in calves increased fermentation processes
in the rumen and delayed the growth of scar tissue.



During the experiment, it was established that
the start of rumen work in experimental groups of
calves was earlier by four days, compared to the con-
trol group, which is confirmed by the results obtained
in the work (Chang et al., 2022). It was established that
B. coagulans ALM 86 accelerated the development of
cicatricial digestion in dairy calves. The results (Arshad
et al., 2021) confirm that the colonisation of the intes-
tines of animals with beneficial microflora accelerates
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the development of the scar. This became possible
thanks to the probiotic, which accelerates the settle-
ment of the microflora of the scar and the development
of scar digestion.

Results of the study of the effect of B.coagulans ALM
86 on the biochemical parameters of the blood of calves.
To establish the effect of B. coagulans ALM 86 on the me-
tabolism of calves, a biochemical study of blood serum
was performed at the end of the experiment (Table 3).

Table 3. Results of the influence of B. coagulans ALM 86 on biochemical parameters of calves (M*m), n=10

Il Experimental

Indicators | Experimental group group Control Reference level
Total proteins, g/l 71.74%0.24* 74.21£0.31* 60.50%0.20 55.0-76.0
Albumins, g/l 35.40%0.12 33.22+0.10 30.41£0.17 25.0-37.5
Total globulins, g/l 35.34%0.14" 37.25*0.20" 23.67%0.25 25.0-38.5
Urea, mmol/L 4.56+0.04 4.47+0.05 3.05%0.02 3.0-6.5
Total cholesterol, umol/L 2.02+0.03* 1.42+0.02* 3.46*0.02 1.3-4.0
Glucose, mmol/L 3.55%0.07 3.63%0.02 3.22+0.04 3.0-4.2
ALT, mmol/h L 0.70+0.04" 0.65+0.05" 1.76%0.02 0.6-1.8
AST, mmol/h 1.36%0.08" 1.20+0.03" 3.25%0.02 0.6-3.0
Creatinine, pmol/L 80.4+0.52" 75.5£0.45" 97.0%0.32 70-110
Circulating immune complexes, mg/ml 0.05%0.03 0.07x0.05 0.08%0.03 -
Seromucoids, mg/ml 0.14+0.04 0.15+0.05 0.16+0.02 -

Note: * - p<0.05 compared to the control
Source: developed by the authors of this study.

The obtained results (Table 3) prove that the level
of total protein was higher in the first experimental
group by 18.57%, in the second by 22.6%, compared to
the control, due to an increase in the content of total
globulins (Wenker et al., 2022). Since the nutrition of
the calves was high-quality and complete in all groups,
the albumin level was within the reference level. In
addition, the elevated level of protein metabolism in
the blood of calves is more evidence of the successful
treatment of diarrhoea in calves of the experimental
and control groups. However, the level of total globu-
lins was significantly higher in the first experimental
group by 49.3%, in the second by 57.37% (p<0.05), com-
pared to the control. Other researchers have also found
(Kober et al., 2022) that the use of probiotics in ani-
mals improves the microbial population by stimulating
the immune response and competitively crowding out
pathogens in the gastrointestinal tract.

The content of urea in the calves of the exper-
imental and control groups was within the physiolog-
ical norm, but the level of urea in the animals of the
control group approached the minimum values. A de-
crease in the level of urea (hypoazotemia) in animals
can be a consequence of nutritional depletion, impaired
liver function, or combined kidney and liver pathology
(Tsukano et al., 2018). We believe that the body of the
calves of the control group was more depleted because

of diarrhoea than the calves of the experimental groups
that received the probiotic (Gultekin et al., 2019).

Furthermore, because of the application of B. co-
agulans ALM 86 to calves, it was established that the level
of total cholesterol decreased by 41.61% in the first ex-
perimental group, and by 58.95% in the second, com-
pared to the control group (Wu et al., 2018). Cholesterol
levels in the body are associated with cardiovascular
disease (Papotti et al., 2021). An increase or decrease in
cholesterol can have a negative effect on the health of
animals. According to the results of the study, the creat-
inine level was within the biological norm in all groups
of calves. However, in the first research group, the con-
tent of creatinine in the blood was probably lower by
17.11%, in the second - by 22.16%, compared to the
control (p<0.05). The level of creatinine may increase
with dehydration of the body because of diarrhoea and
intoxication of the body.

The level of glucose in the animals of the experi-
mental and control groups was practically at the same
level within the physiological norm, which also indicates
normal metabolism in the body.

The activity of the enzyme alanine aminotransfer-
ase (ALT) in the control group of calves was at the maxi-
mum permissible limit of the reference level, which indi-
cates intoxication of the body as a result of dyspepsia. In
calves, thanks to the use of probiotic B. coagulans ALM 86,
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ALT was significantly lower in the first group by 60.22%,
in the second - by 63.06% (p<0.05), compared to the con-
trol group. Since the maximum concentration of alanine
aminotransferase is localised in the liver, the increased
level of the enzyme indicates organ damage and at the
same time the level of digested protein decreases (Trefz
etal.,2021),which can be seen from the obtained results.

The enzyme aspartate aminotransferase (AST) is
also an indicator of the functioning of the liver and muscle
organs (Maetal.,2022).An increase in AST indicates damage
to the liver and heart muscle. In the calves of the first experi-
mental group, the level of AST enzyme was lower by 58.15%,
in the second by 63.07% (p<0.05), compared to the control.

Circulating immune complexes and seromucoids
are indicators of the manifestation of toxic reactions and
inflammatory processes in the animal’s body. Based on
the results of the study, it was established that the level
of circulating immune complexes and seromucoids in
calves of the control and experimental groups was the
same within physiological limits. It was reported (Yin et al.,
2019) that calves given probiotics had up-regulation of
immune factors in serum, intestinal mucosa and mesen-
teric lymph nodes. This became possible thanks to the
activity of B. coagulans ALM 86.

According to the results of the conducted research,
a positive effect of B. coagulans ALM 86 on the metabo-
lism and physiological indicators of calves was estab-
lished. The work also proved the therapeutic effect of
B. coagulans ALM 86 for dyspepsia in dairy calves.

CONCLUSIONS

Research has established that the isolated microflora from
calves showed maximum sensitivity to seven antimicrobial
drugs out of twenty proposed.

It has been proven that B. coagulans ALM 86 re-
duces the number of conditionally pathogenic micro-
flora and contributes to the increase in beneficial micro-
flora in calves with the symptom of diarrhoea. At the end
of the study, in the first experimental group of animals,
less E. coli was isolated - by 90.8%, S. aureus — by 92.4%,
S. enterica - by 88.01%, Enterobacter sp. - by 44.3%,

Citrobacter sp. - by 62.18%, Clostridium sp. — by 73.7 %, for
yeast-like fungi - by 76.5%. In the second experimental
group of animals, E. coli, S. aureus and S. enterica were
not isolated at the end of the experiment; the level of
Enterobacter sp. decreased - by 69.38%, Citrobacter sp. -
by 75.97%, Clostridium sp. — by 90.18%, yeast-like fun-
gi — by 95.16%. The level of Lactobacillus sp. and Bifido-
bacterium sp. increased in the first research group by
130.8-469.8%, in the second - by 151.58-272.7%, re-
spectively, compared to the beginning of treatment.

Studies have shown that administration of B. co-
agulans ALM 86 at a concentration of 1x10°% CFU/g at a
dose of 3-5 g per animal reduces the frequency of diar-
rhea, improves physiological indicators,and accelerates
the onset of scar digestion in dairy calves for four days.
An increase in average daily growth and feed consump-
tion in the first experimental group by 19.7-15.0%, in
the second - by 23.4-19.9%, respectively, compared to
the control was established.

An increase in total protein was recorded in the
first experimental group by 18.57%, in the second by
22.6%.The level of total globulins was probably higher
in the first experimental group by 49.3%, in the second
by 57.37% (p<0.05). Creatinine content in the first ex-
perimental group was lower by 17.11%, in the second by
22.16%,comparedtothe control (p<0.05),whichindicates
intoxication of the body of calves that used antibiotics.

It was established that the level of total cholesterol
decreased by 41.61% in the first experimental group,
and by 58.95% in the second experimental group, com-
pared to the control group. The activity of the alanine
aminotransferase enzyme was significantly lower in the
first group by 60.22%, in the second group by 63.06%
(p<0.05).The level of the enzyme aspartate aminotrans-
ferase in the calves of the first experimental group was
lower by 58.15%, in the second by 63.07% (p<0.05),
compared to the control. The amount of circulating im-
mune complexes and seromucoids was within the phys-
iological norm, indicating no negative effect of the pro-
posed dose of B. coagulans ALM 86 for the treatment of
dyspepsia in calves.
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Determination of the Therapeutic Effect of the Use of Bacillus Coagulans in Calf Dyspepsia

Bu3HaueHHs TepaneBTUYHOro edeKTy Bif 3acTocyBaHHA Bacillus coagulans
npy gucnencii TenaT

OkcaHa IBaHiBHa Lkpomapa, TeTaHa IBaHiBHa DoTiHa, AHApi Bonoaumuposuu bepesoscbkui,
HOnia AnppiisHa JyauyeHko, Onekcii Bonogumuposuy ®PoriH

CyMCbKMIM HaLiOHaNbHWI arpapHUi yHiBepcuteT
40021, Byn. . Kongpatbesa, 160, M. Cymu, YkpaiHa

AHoTauif. AKTYyanbHiCTb AOCNIAKEHHS NOASra€e y 3aCTOCYBaHHI NpobiOTMYHOrO WTaMy MikpoopraHiamy B. coagulans
ALM 86 nng nikyBaHHs fiapei y MONOYHMX TENST Ta 3MEHLLIEHHS BUKOPUCTAHHA aHTMBIOTHKIB y TBapMHHMLTBI. MeTot
po60TK 6yno BM3HAYEHHS TepaneBTUYHOro edeKTy Npu NiKyBaHHI Aiapei y Tenst, cknasy Mikpodnopu, disionorivyHmx
NMOKa3HWKIB Ta MeTaboniaMy 3a BUMKOpUCTaHHA Bacillus coagulans ALM 86. B pob0Ti BUKOPUCTOBYBANU METOAM:
MiKpO6ionoriYHMM, MiKpOCKOMIYHMI, BiOXiMIYHUIA, Di3ioNoriYHKUiA, CTaTUCTUYHMIA. [OCNiOKEHHSMU BCTAHOBNEHO, WO
BMKOPUCTaHHS B. coagulans ALM 86 cnpusie 3MeHLUEHHIO KiIbKOCTi YMOBHO-NaToreHHoi Mikpodnopw E. coli — Ha 90,8 %,
S.aureus - Ha 92,4 %, S. enterica - Ha 88,01, 36inblweHHto Lactobacillus sp.Ha 130,8-151,58 % Ta Bifidobacterium sp.
Ha 272,7-469,8 %.BeneHHs 3 B. coagulans ALM 86 B koHueHTpauii 1x10°, KYO/ry no3i 3-5 r cnpmsio NpuUnuHeHHo
fliapei Ta NPUCKOPEHHI0 PO3BUTKY pybLLEBOro TPaBAEHHS HA YOTUPU 06U Y MONIOYHMX TENST, MOPIBHSAHO 3 rpymnoto,
[le 3acTocoByBanu aHTMOiIOTMK. BctaHoBneHo 36inblueHHs cepeaHbof000BOr0 NPUPOCTY Ta CNOXMBAHHSA KOPMY Y
nepwin gocnigHin rpyni Ha 19,7-15,0 %,y apyrinn — Ha 23,4-19,9 % (p<0,05). [loBeaeHO 3HMXKEHHS PiBHS 3arafbHOro
XonectepuHy 3a BUKOpUCTaHHA B. coagulans ALM 86, 36inblueHHs piBHS 3aranbHOro npoteiHy Ha 18,57-22,6 %, 3a
paxyHOK 30i/bLUeHHS BMIiCTYy 3arasbHux rnobyniHie Ha 49,3-57,37 % BignosinHo (p<0,05). BBeaeHHs 3 B. coagulans
ALM 86 B koHUeHTpauii 1x10% KYO/ry nosi 3-5 rcnpusano npunuHEHHo Aiapei Ta NpUCKOPEHHI0 po3BUTKY pybLEeBoro
TPaBNIEHHS HA YOTUPWU [00M y MONOYHMX TENST, MOPIBHSHO 3 rPynoto, Ae 3aCTOCOBYBaNM aHTMBioTMK. OTpuMaHi
pe3ynbTaTv AOCNIAXEHHS BKa3yHTb Ha BiACYTHICTb TOKCMYHOrO BMNAMBY 3anNpONOHOBaHOI A03u B. coagulans ALM 86
0N NiKYBaHHA AMCNENcii y TeNsT Ta OTPUMAHHSA NO3UTUBHOTO edekTy. [pakTUYHA LiHHICTb OTPUMAHUX pe3ynbTTaTiB
NONsira€e y MOXMBOCTI 3aCTOCYBaHHA B. coagulans ALM 86 npw nikyBaHHi giapei y MONOYHUX Tenat 6e3 BUKOPCTaHHS
QHTMBIOTWKIB Ha TBAPUHHULIbKMX PepMax Pi3HOrO CNPSMYBaHHS

Kniouosi cnosa: giapes, npobioTmk, MikpobioMa LUNYHKOBO-KMLLKOBOMO TPaKTY, CEpefHbOA060BMIA NpUpICT Y TensT,
MOIOYHOKMCNi BakTepii
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