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Abstract
Aim: This paper presents the results of the studies on “Stimix Zoostim” and “Normosil” probiotics and their influence on 
fecal microflora, hematologic indicators, immunoresistance, nutrient digestibility, and growth intensity of mother-bonded 
calves.

Materials and Methods: The calves of the control group were fed with their basic diet (BD) without “Stimix Zoostim” or 
“Normosil”, whereas the calves of the experimental group were fed with their BD supplemented with “Stimix Zoostim” 
and "Normosil”. For 10-20-day-old calves, the daily dose was 10 mL per head, whereas 21-90-day-old calves received 
15 mL of probiotics per head per day. The calves of the experimental group were administered probiotics every day. 
Calves aged 10 to 60 days received probiotics with milk, and then at the age of 61 to 90 days, received probiotics with 
water. (This is a sequential process. At 60 days old, calf rearing with milk stops, and after that, we use probiotics added 
to water to rear them). Both groups were administered probiotics twice a day, specifically 50% of the daily dose at each 
feeding time.

Results: The results in this study proved that “Stimix Zoostim” and “Normosil” probiotics exhibit high probiotic activity 
and have a positive effect on the calves’ fecal microflora. Feeding the calves with probiotics resulted in a significant increase 
in the number of normal flora, such as lactic acid bacteria and bifidobacteria, and a decrease in the amount of Escherichia. It 
also resulted in an increase in red blood cells, hemoglobin, and γ-globulins within the physiological range. In our study, we 
found that the phagocytic reaction in the blood serum of the experimental group was slightly enhanced, suggesting a high 
response of the body to infectious agents.

Conclusion: Thus, the group of calves receiving probiotic “Stimix Zoostim” exhibited an exceedance of phagocytic activity 
by 4.8% and the group receiving “Normosil” by 4.4%, in comparison with the control group. The daily dose of 10 mL of 
probiotics per head for 10-20-day-old calves and 15 mL per head for 21-90-day-old calves also had a positive effect on 
nutrient digestibility, growth, and forage consumption. The economic benefit per animal was 149.23 and 157.0 rubles, 
respectively.

Keywords: average gain, blood immunoresistance, forage consumption, hematologic indicators, mother-bonded calves, 
nutrient digestibility.

Introduction

In recent years, the scientific and practical 
interest in probiotics has significantly increased 
in animal breeding, especially in young stock and 
poultry breeding, where probiotics are used as dis-
ease-preventive and growth-stimulating animal feed 
additives [1-5].

Probiotics are living microorganisms with a 
positive effect on the health of young stock, growth 
performance, immune system, and bowel micropop-
ulation. A better understanding of the mechanisms of 
the immunomodulatory effects of probiotic bacteria 
is usually required to give an excellent direction to 
the development and application of probiotics. Oral 
administration of probiotic bacteria affects host cyto-
kine levels and thus changes both the natural and 
adaptive host immune responses. Selected probiotics, 
including some lactic acid bacillus isolates and entero-
coccal strains, are considered to prevent Salmonella 
infection. A positive effect of various probiotics on 
the concentration of hematological blood indicators 
in calves, such as immunoglobulin G (IgG), was 

Copyright: Khaziakhmetov, et al. Open Access. This article is 
distributed under the terms of the Creative Commons Attribution 
4.0 International License (http://creativecommons.org/licenses/
by/4.0/), which permits unrestricted use, distribution, and 
reproduction in any medium, provided you give appropriate credit 
to the original author(s) and the source, provide a link to the 
Creative Commons license, and indicate if changes were made. 
The Creative Commons Public Domain Dedication waiver (http://
creativecommons.org/publicdomain/zero/1.0/) applies to the data 
made available in this article, unless otherwise stated.

https://orcid.org/0000-0001-7523-9356
https://orcid.org/0000-0003-4293-375X
https://orcid.org/0000-0002-8940-5631
https://orcid.org/0000-0002-2125-7249
https://orcid.org/0000-0002-4953-9774
https://orcid.org/0000-0002-5026-8211


Veterinary World, EISSN: 2231-0916 1092

Available at www.veterinaryworld.org/Vol.13/June-2020/11.pdf

revealed when breeding cattle. For example, increased 
phagocytic activity in peripheral blood leukocytes 
was observed when multispecies and multipurpose 
MMP probiotics, such as Lactobacillus plantarum, 
were added. An increase in total protein and IgG was 
observed in calves receiving probiotic cultures of 
Lactobacillus acidophilus as well as an increase in 
erythrocytes and hemoglobin levels. However, there 
was a reduction of heavy metals, including zinc, by 
62.2%, cadmium by 63.7%, and lead by 56.7%, when 
a probiotic preparation based on soy milk acidified by 
bifid and propionic acid bacteria was administered to 
calves, in comparison with the control group [6-8]. 
After reviewing the literature, we can suggest that 
probiotic supplements may produce various antibi-
otic compounds that inhibit the growth of pathogen, 
prevent gastrointestinal tract diseases, increase diges-
tive enzyme activity, and contribute to antimicrobial 
protein formation by one strain of Escherichia coli to 
inhibit the growth of its other virulent strains. Some 
probiotics also had a positive effect on the quali-
tative characteristics of forage species, including 
Lactobacillus animalis (SB310), Lactobacillus para-
casei subsp. paracasei (SB137), and Bacillus coagu-
lans in the ratio of 30:35:35, respectively, as well as 
“Prolam,” “Batsell,” and other probiotics. The use of 
these probiotics in the diet of cows and calves contrib-
uted to higher intensity of calves’ growth, high milk 
productivity of cows, and better feed conversion, tak-
ing into account new approaches in the preparation of 
fodder with the use of technical facilities for feeding 
cattle [9-12]. The range of probiotic use is constantly 
expanding, and new probiotic additives are entering 
the market. The sphere of probiotics use is constantly 
expanding. New probiotic additives with a different 
set of microorganisms are entering the market. The 
efficiency of new probiotics to be used in animal 
breeding requires a broad assessment. The study on 
the effects of probiotics used in different diets with 
different nutrient concentrations on animals’ growth 
and development, nutrient digestibility, blood profiles, 
fecal microflora, and the release of harmful gases is 
still a relevant issue. The use of probiotics becomes an 
integral part of animal breeding because 80% of ani-
mal immunity depends on bowel functions, vitamin 
and amino acid syntheses, food digestion and assim-
ilation of all necessary vitamins and minerals from 
food, and utilization of metabolic products [13-15].

A new probiotic additive, “Normosil,” is a 
mixture of living cultures and strains of lactic acid 
bacteria, such as Lactobacillus brevis B-3, L. plan-
tarum 8 TIMES, L. acidophilus 457, Enterococcus 
faecium UDS 86, and enterosorbents. The following 
microorganisms comprise the “Stimix Testim” pro-
biotic: E. coli, L. acidophilus, Saccharomyces cer-
evisiae, Bacillus subtilis, Azotobacter vinelandii, 
and Azotobacter chroococcum. These are all new 
microbiological objects in cattle breeding. The influ-
ence of these microorganisms on microbiocenosis, 

 hematologic blood parameters, immune resistance, 
nutrient digestibility, and calves’ growth should be 
closely examined.

This study aimed to investigate the influence of 
“Normosil” and “Stimix Zoostim” probiotics on fecal 
microflora, hematologic parameters, immunoresis-
tance, nutrient digestibility, and growth intensity of 
mother-bonded calves.
Materials and Methods
Ethical approval

The study was conducted under the ethical prin-
ciples approved by the Animal Experiments Ethics 
Committee, Federal State Budgetary Educational 
Institution of Higher Professional Education “Bashkir 
State Agrarian University” (Protocol No. 8 of 
28.07.2019).
Study period and location

Experiments on “Stimix Zoostim” probi-
otic were conducted at the Bairamgul farm firm in 
Uchaly, Republic of Bashkortostan. All the studies 
were conducted from October 1, 2017 until May 2, 
2018. A study on “Normosil” was conducted at the 
Kultaban commercial dairy farm in Baimak, Republic 
of Bashkortostan. Mother-bonded Holstein black and 
white calves were the subjects of the experiments that 
lasted 83-90 days. Comfortable conditions were pro-
vided for keeping and feeding the calves. “Normosil” 
probiotic was provided by the LLC BashInkom 
Research and Innovation Company, Russia, and 
“Stimix Zoostim” was obtained from the LLC 
“Stavropol” Scientific and Production Association 
(Nevinnomyssk, Russia).
Experimental group formation and feeding  conditions 
for the calves

The calves were grouped using the analog 
method (gender, date of birth, live weight, etc.), with 
10 animals at the age of 7-10 days in each group (50% 
bull calves and 50% heifer calves). The animal hous-
ing and feeding conditions were the same, according 
to the farm protocol. The calves’ feeding scheme for 
the experimental period is presented in Table-1.

The calves of the control group were fed with 
the basic diet (BD) without probiotics, whereas the 
calves of the experimental group were fed with the 
BD that included “Stimix Zoostim” and “Normosil” 
probiotics. For 10-20-day-old calves, the daily dose 
was 10 mL of probiotics per head, and the 21-90-day-
old calves were administered with 15 mL of  probiotics 
per head. The calves of this group received probiot-
ics every day. Furthermore, the 10 to 60-day-old 
calves received probiotics with milk, whereas the 
61 to 90-day-old calves received probiotics with water. 
Both groups received probiotics twice a day, specifi-
cally 50% of the daily dose at each feeding time. The 
calves were fed in accordance with the expected gain 
and the adopted feeding scheme that was developed 
based on the actual nutritional food value and consis-
tent with age-food standards. During the  experiment, 
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the 3-month-old and younger calves were given 290 L 
of whole milk, 43 kg of meadow hay, 95 kg of vetch 
and oat mix, 33 kg of pre-starter mix feed, and 89 kg 
of KK-62 mix feed. The consumption of digestible 
protein was 127 g/1 energetic feed unit.
Methods of analysis of morphological properties and 
calves’ growth

Once a month, all the calves were consistently 
weighed simultaneously, that is, 2 h before feed-
ing. Blood samples were obtained from the jugular 
veins on the 90th day, 3 h after the morning feeding. 
Then, the blood samples were delivered to the lab-
oratory. To determine the level of metabolism and 
to assess the immune status of experimental calves, 
blood samples were obtained from four 3-month-old 
calves from each group before weighing. The blood 
samples were taken from the jugular vein using 
Vacutainer tubes. Separate tubes for whole blood and 
for serum were used for biochemical and immuno-
logic analysis.

The serum was separated from the blood by cen-
trifugation for 10 min at the speed of 2000 r.p.m.

Biochemical analysis of blood serum was con-
ducted using a semiautomatic Stat Fax analyzer. An 
automatic hematology analyzer, Abacus Junior B, 
together with “Olveks” test kits, was used to obtain 
hematologic parameters. Each analyzed indicator was 
tested separately according to the approved analyzer 
methods.

The phagocytic activity of neutrophils was 
determined using inert particles of polystyrene latex 
(Sigma-Aldrich, USA), with a diameter of 0.80 
microns dissolved in Hanks’ solution to a concentra-
tion ratio of 1:10.

Immunoglobulin A, G, and M levels were deter-
mined using the Mancini radial diffusion method. 
Immune serum against antibodies (Abs) of a particular 
class (IgG, IgM, or IgA) was introduced into a melted 
agar solution. After the melted agar solution was fro-
zen, the Abs were evenly distributed on it. The mate-
rial (antigen [Ag]) introduced into the basin diffused 
radially into the gel column. In the area of equivalence 

in the Ag-Ab reaction (instead of  precipitin bands), 
precipitin rings were formed around the Ag basin 
since the concentration of Ab is the same everywhere. 
The diameter of the precipitin ring is directly propor-
tional to the Ag concentration in the test fluid.

Quantitation of circulating immune complexes
The blood samples obtained from the calves’ jug-

ular vein were kept for 30 min at room temperature. 
The obtained blood serum was centrifuged for 10-15 
min at a speed of 400 r.p.m. This method was based on 
the selective precipitation of the Ag-Ab complexes in 
3.75% solution of polyethylene glycol M-6000, with 
the subsequent photometric determination of the pre-
cipitate density at 450 nm.
Microbiological examination of feces

Microbiological examination of calves’ feces 
was performed on the 90th day of the experiment to 
determine the microflora composition and microor-
ganism classification (lacto- and bifidobacteria or 
Escherichia). The researchers, using sterile rubber 
gloves, collected the fecal samples from the rectum 
and placed them into sterile plastic tubes. Before 
the analysis for coliform bacterium, lactobacilli, and 
bifidobacteria, the samples were stored in a freezer at 
−20°C.
Microbiocenosis of calves’ feces

Microbiocenosis of calves’ feces involves the 
counting and classification of microorganisms in 
calves’ feces. The researchers, using sterile rubber 
gloves, collected the fecal samples from the rectum 
and placed them into sterile plastic tubes.

For a comparative assessment of intestinal 
microbiocenosis, depending on the clinical condi-
tion of calves, a series of bacteriological analyses of 
the intestinal contents of clinically healthy newborn 
calves (n=12) were conducted. Microbiological stud-
ies were conducted using standard methods. 

To isolate aerobic and facultative anaerobic 
microflora from the feces, a series of ten-fold dilutions 
were prepared, which are sown on dense nutrient envi-
ronments. The crops were incubated in a thermostat at 
a temperature of 37°C for 24-48 h. The morphological 

Table-1: Calves feeding scheme for the period of the experiment.

Age, days, decade Feed, kg/1 head/day

Whole 
milk

Сalf starter Concentrate 
feed KK-62

Meadow hay Oat haylage

1-7 5.0 Introduction period - - -
8-30 5.5 0.1 - Introduction period -
For the 1st month 161.5 2.3 - - -
Fourth 10-day interval 5.0 0.2 0.1 0.3 Introduction period
Fifth 10-day interval 4.0 0.6 0.3 0.4 0.5
Sixth 10-day interval 2.5 0.7 0.6 0.8 1.5
For the 2nd month 115.0 15.0 10.0 15.0 20.0
Seventh 10-day interval 1.35 0.7 0.7 0.9 1.8
Eighth 10-day interval - 0.6 0.8 0.9 2.2
Ninth 10-day interval - 0.27 0.9 1.0 3.5
For the 3rd month 13.5 15.7 24 28.0 75.0
Overall in 3 months 290.0 33.0 89.0 43.0 95.0
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properties of isolated cultures of microorganisms were 
studied using light microscopy.

For life-time bacteriological diagnostics of 
intestinal disorders, the feces of calves that were not 
treated with antibacterial drugs were sent to the lab-
oratory. Here, 2-3 g of fecal samples were obtained 
directly from the rectum of 5-6 sick animals from 
one farm using a boiled rubber catheter. Then, the 
samples were placed in sterile test tubes. The labeled 
tubes were packed into a plastic bag or cartons. If it 
was impossible to quickly deliver the fecal samples 
to the laboratory (3-4 h after taking them), they were 
preserved with 30% sterile glycerine solution at a 
ratio of 1:2.

The level of E. coli was calculated using differ-
ential environments of Endo, Levin, or MacConkey 
agars and an environment with sorbitol. The crops 
were incubated at 37°C for 18-24 h. At the end of the 
sowing period, the amount of E. coli in dark red colo-
nies with a metallic luster was calculated.
Statistical analysis

Statistical analysis was conducted using the 
Statistica 10 program (StartSoft Co.). Quantitative 
data are expressed as an arithmetic mean and its 
standard error (X±Sx). The reliability of differences 
among groups was assessed using Student’s t-test, 
and the differences in the compared groups that had 
p<0.05 were considered to be statistically significant.
Results

Microbiocenosis of feces of 3 month-old calves, 
mln CОЕ/g (Х±Sx, n=3) are presented in Table-2. 
This study has shown that the inclusion of probiotics 
“Stimix Zoostim” and “Normosil” in the diet of calves 
contributed to the increase in the number of lacto- and 
bifidobacteria by 27.0%-37.6% and 35.7%-17.6%, 
respectively, whereas Escherichia reduced by 31.3%-
21.3%, compared with the control group (p˂0.05).

The morphological composition and biochemi-
cal blood indicators of the 3-month-old calves of the 
experimental group are presented in Table-3.

Within the physiological norm, the use of “Stimix 
Zoostim” probiotic contributed to the increase in red 
blood cells by 9.3%, hemoglobin level by 11.3%, 
and γ-globulins by 32.6%, compared with the control 
group (p˂0.05). The use of “Normosil” probiotic also 
gave positive results. Thus, an increase in red blood 
cells by 1.7%, hemoglobin level by 5.5%, total pro-
tein by 4.3%, γ-globulins by 31.7%, and total calcium 
by 5.8% was noted, compared with the control group 

(p˂0.05). Such changes in blood composition indicate 
high natural resistance typical for intensively growing 
animals.

The results obtained from the serum examination 
for the calves’ body resistance elucidated the immu-
nostimulatory effect of the studied probiotics on the 
non-specific and humoral immunity factors (Table-4).

During the study, we have found that the phago-
cytic reaction in the blood serum of the experimen-
tal calves was slightly enhanced, which indicated the 
calves’ strong resistance to infectious agents. The 
group of calves receiving “Stimix Zoostim” exhibited 
an exceedance of phagocytic activity by 4.8% and 
the group receiving “Normosil” by 4.4%, in compar-
ison with the control group. Moreover, a significant 
increase in IgE by 66.7% in calves receiving “Stimix 
Zoostim” was also noted, in comparison with the con-
trol group.

An increase in protein digestibility in calves 
receiving “Stimix Zoostim” and “Normosil” was also 
observed during the research. The protein digestibility 
coefficients were 84.9% (p˂0.05) and 85.2% (p˂0.01), 
respectively, which are 3.8%-3.1% higher than that of 
the control group (Table-5).

With 100% livability of calves from the exper-
imental group, the average daily increase was 8.9%-
7.4% higher, whereas feed costs were reduced per 
1 kg of the body weight by 8.1%-7.4% compared 
with the control group. The results of the effective 
dose testing for both probiotics revealed that the eco-
nomic effect per animal was 149.23 and 157.0 rubles, 
respectively.
Discussion

Probiotics are an alternative to antibiotics, but 
they are not addictive substances. Grønvold et al. [16], 
in their studies, revealed that after 5 days of penicil-
lin treatment, the antimicrobial sensitivity of E. coli 
increased in calves.

Bacterial enzymes, including cellulose-decom-
posing ones, improve the conversion of coarse feed 
and the absorption of phytin. The increase in the num-
ber of rumen microorganism stimulates the reproduc-
tion of protists that use bacteria as a food source. The 
protists’ enzymes play a significant role in the diges-
tion process. In addition, probiotics reduce the pres-
ence of pathogenic and opportunistic microorganisms 
in the digestive tract of animals, creating conditions 
for improving the environment and preventing young 
animals from getting sick.

Table-2: Microbiocenosis of feces of 3-month-old calves, mln. UFC/g (X±Sx, n=3).

Indicator Probiotic “Stimix Zoostim” Probiotic “Normosil”

Control group 1 Experimental group 2 Control group 1 Experimental group 2

Lactobacillus 5.48±0.36 6.96±0.32* 8.01±0.16 10.87±0.92*
Bifid bacteria 6.12±0.38 8.42±0.44* 9.07±0.35 10.67±0.41*
Escherichia 5.12±0.42 3.52±0.36* 6.40±0.42 5.04±0.22*

*The difference is significant at p<0.05 with respect to control group 1
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The efficiency of probiotics depends on different 
types of bacteria. As such, the latters are used for the 
production of different types of probiotics. Probiotic 
microorganisms multiply in the intestines of animals 
and secrete various biologically active substances, 
under the influence of which the digestive processes 
are activated. This leads to an increase in body weight 
gain and contributes to both the safety of livestock 
and the efficiency of growth of young animals.Klein-
Jöbstl et al. [17] studied the fecal microbiota of the 
Simmental breed calves to assess the dynamics of the 
microbial community depending on the age. As part 
of the study, taxonomic units were assigned to 296 

genera and 17 types, with Bacteroidetes, Firmicutes, 
and Proteobacteria being the most common among 
them.

The research results of Oikonomou et al. [18] 
revealed that the microbial fecal diversity is closely 
related to the age, immunity, and growth rate of a calf. 
The results of our studies proved a definite effect of 
“Normosil” and “Stimix Zoostim” probiotics on the 
calves’ microbiocenosis.

When calves receive probiotics, the number of 
lactobacilli and bifidobacteria in their bodies sig-
nificantly increases, whereas the amount of E. coli 
decreases. Our findings are consistent with those of 

Table-3: Morphological structure and biochemical blood indicators of 3-month-old calves (X±Sx, n=3).

Indicator Probiotic “Stimix Zoostim” Probiotic “Normosil”

Control 
group 1

Experimental 
group 2

Control 
group 1

Experimental 
group 2

Leukocytes (WBC), 109/l 9.3±0.74 10.4±0.82 9.76±0.36 9.53±0.48
Red blood cells (RBC), 1012/l 7.5±0.16 8.2±0.19* 7.83±0.03 7.96±0.04*
Hemoglobin (Hb), g/l 102.6±2.52 114.2±3.12* 114.01±2.83 120.32±2.03*
Total protein, g/l 62.4±3.12 65.8±3.18 63.15±0.89 65.88±0.71*
Protein fractions, %

Albumins 41.8±2.26 38.8±1.82 42.8±2.32 40.6±2.48
α-globulins 14.8±1.14 11.1±0.73 15.6±1.28 12.1±1.82
β-globulins 14.6±1.82 11.9±0.78 15.4±1.64 12.8±2.88
γ-globulins 28.8±2.22 38.2±2.26* 26.2±2.02 34.5±2.18*

Glucose, mmol/l 3.2±0.18 3.4±0.22 3.45±0.51 3.41±0.36
Aspartate transaminase, mmol/(h*l) 0.66±0.06 0.68±0.12 0.78±0.09 0.76±0.22
Alanine aminotransferase, mmol/(h*l) 0.38±0.18 0.42±0.16 0.42±0.19 0.46±0.18
Total calcium, mmol/l 2.6±0.14 2.8±0.22 2.77±0.03 2.93±0.06*
Inorganic phosphorus, mmol/l 1.4±0.08 1.6±0.12 1.93±0.03 1.94±0.05

*The difference is significant at p<0.05 with respect to control group 1

Table-4: Immunoresistance indicators of calves’ blood (Х±Sx, n=3).

Indicator Probiotic “Stimix Zoostim” Probiotic “Normosil”

Control 
group 1

Experimental 
group 2

Control 
group 1

Experimental 
group 2

Phagocytic activity, % 71.4±1.12 76.2±0.86* 72.8±1.24 77.2±0.98*
Ig A, mg/ml 3.9±0.42 4.8±0.38 4.08±0.66 4.92±0.48
Ig M, mg/ml 3.2±0.42 3.7±0.32 3.4±0.62 3.6±0.42
Ig G, mg/ml 20.6±1.18 18.6±1.18 20.8±1.22 19.8±1.28
Total Ig E, IU/ml 34.8±4.26 58.0±4.22* 36.8±3.16 48.0±3.26
Circulating immune complexes, ea. 62.8±1.22 64.8±1.28 62.9±1.22 66.6±1.18

*The difference is significant at p<0.05 with respect to control group 1

Table-5: The results of calves breeding when using probiotics “Stimix Zoostim” and “Normosil” (X±Sx, n=10).

Indicator Probiotic “Stimix Zoostim” Probiotic “Normosil”

Control 
group 1

Experimental 
group 2

Control 
group 1

Experimental 
group 2

Body weight at the beginning of the experiment, kg 34.7±0.73 34.6±0.62 40.4±1.56 40.0±0.90
Body weight at the end of the experiment, kg 95.1±1.55 100.4±1.87* 95.4±1.03 99.4±1.29*
Absolute gain, kg 60.4±1.24 65.8±1.96* 55.0±1.31 59.4±1.34*
Average daily growth, g 728.0±14.92 793.0±23.66* 611.1±9.55 660.0±10.98**
To be controlled, % 100 108.9 100 107.4
Energetic feed unit consumption per 1 kg of the body 
weight gain

4.7 4.32 3.90 3.61

To be controlled, % - 91.9 100 92.6
Safety of livestock, % 100 100 100 100
Economic effect per an animal, RUB - 149.23 - 157.0

*The difference is significant at p<0.05; **р<0.01 with respect to control group 1
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Roodposhti et al. [19] and the data of Dar et al. [20], 
which confirm that the number of E. coli in calves that 
received probiotic, prebiotic, and synbiotic treatments 
decreased on the 56th day (p˂0.05).

The changes in biochemical blood serum param-
eters were within the normal range. No significant dif-
ference was observed. Similar data were presented in 
the studies of Dar et al. [21], showing that there was 
no significant effect of probiotic, prebiotic, and syn-
biotic treatments on glucose, aspartate transaminase, 
and alanine aminotransferase levels.

According to Al-Saiady [7], calf groups receiv-
ing probiotics exhibited a significant increase in serum 
IgG concentration. Their bodyweight also increased 
significantly throughout the experimental period.

The increase in hemoglobin level was also 
confirmed by Dar et al. [22]. We assessed the influ-
ence of probiotics, prebiotics, and synbiotics on the 
hematological parameters of the calves and found 
that from the 30th day of the experiment until the end 
of the research, the calves’ hemoglobin levels were 
increasing.

In our study, it was found that the phagocytic 
reaction in the blood serum of the experimental group 
was slightly enhanced, which meant a high response 
of the body to infectious agents. Thus, the group 
of calves receiving “Stimix Zoostim” revealed an 
exceedance of the phagocytic activity by 4.8% and 
the group receiving “Normosil” by 4.4%, in compar-
ison with the control group. The data obtained are 
consistent with the results of Indart [4]. According to 
his study, the use of probiotics in calf breeding led 
to a significant increase in the phagocytic activity of 
peripheral blood leukocytes.

Probiotic supplementation at a dose of 
10 mL/day/10-20-day-old calves, or 15 mL/day/21-
90-day-old calves, had a positive effect on nutrient 
digestibility. The works of Hossain [23] contain sim-
ilar data, according to which the digestibility coeffi-
cient of organic matter, crude protein, and crude fiber 
was also increased (p˂0.05).

The growth intensity of calves receiving pro-
biotics was increased. Similar results were pre-
sented in the works of many scientists. Jatkauskas 
and Vrotniakiene [24] had shown in their study that 
when calves received Optisaf probiotic at a dose of 
10 g/animal/day, the bodyweight of 6-month-old 
calves increased by 5.03% (p˂0.01), in comparison 
with the control group.

According to Kocyigit et al. [25], the use of 
microbial preparations led to a weight increase in 
calves, although the weight gain and feed efficiency 
coefficients were not significant. However, the data 
obtained by Bakhshi et al. [26] proved that some 
probiotics were not effective and did not have an 
influence on the calves’ growth. Riddell et al. [27] 
attempted to estimate the effects of a Bacillus-based 
probiotic together with milk substitute and starter on 
calf growth. As a result, there was no difference in 

the growth and health of the calves in the control and 
experimental groups.

The use of ”Stimix Zoostim” and “Normosil” 
probiotics helped in the reduction of feed consump-
tion per 1 kg of body weight gain. The data we have 
obtained are consistent with the results of the study 
conducted by Ülger [28], who found that calves 
receiving probiotics consumed 2% more feed than the 
calves from the control group. The feed conversion 
rate was 9.52% better than that of the control group 
(p˂0.05).
Conclusion

The results of this study proved that “Stimix 
Zoostim” and “Normosil” exhibit high probiotic 
activity and have a positive effect on the calves’ 
fecal microflora. Feeding the calves with probiotics 
resulted in a significant increase in the number of 
normal flora bacteria, such as lactic acid bacteria and 
bifidobacteria; however, the amount of Escherichia 
decreased. Red blood cells, hemoglobin level, and 
γ-globulins increased within the normal physiological 
range. During our study, the phagocytic reaction in the 
blood serum of the experimental group was found to 
be slightly enhanced, which meant a high response to 
infectious agents. Thus, the group of calves receiv-
ing ”Stimix Zoostim” exhibited an exceedance of 
phagocytic activity by 4.8% and the group receiving 
“Normosil” by 4.4%, in comparison with the control 
group. If 10-20-day-old calves received 10 mL of pro-
biotics per day, or 21-90-day-old calves received 15 
mL/day, then there will be a positive effect on nutrient 
digestibility, growth intensity, and forage consump-
tion. Based on our study, the economic benefit per 
animal was 149.23 and 157.0 rubles, respectively.
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