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after calving should determine the tendency of the Holstein breed to
ketosis. It is also important to investigate the relationship between changes
in blood biochemical parameters and the development and treatment of
ketosis. The purpose of the study was to determine the effectiveness of
using a probiotic strain of bacteria in subclinical ketosis in cows during
drying off and after calving. The following methods were used: testing for
determining the level of beta-ketones in the blood of cows; biochemical
method of blood testing; clinical method; statistical method. A study of
cows in the drying off group showed that the level of 3-ketones ranged
from 0.2 to 1.0 mmol/L.Application efficiency of Bacillus Pumilus L.A56 in a
concentration of 1x10°% CFU/g at a dose of 30 g per animal was determined
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to be 100%. In the study of metabolic changes in the body of cows after calving patients with ketosis, the content
of total protein, albumins globulins of the enzyme aspartate aminotransferase, and urea at the beginning of the
study was increased and went beyond the maximum permissible limits of the reference level. After seven days of
using the probiotic, the content of ketone bodies and biochemical parameters decreased to normal. It was proved
that at the end of the study, the activity of alanine aminotransferase increased, the level of potassium, vitamins
A and E increased. Thus, it was determined that the enzyme alanine aminotransferase is one of the metabolites,
an increase in the level of which indicates the accumulation of lipids in the liver. In addition, the content of Ca, P,
and vitamin D decreased during treatment, which indicates the risk of hypocationemia. In the group of cows after
calving, the incidence of ketosis was 27%. The therapeutic efficacy of a probiotic of 35 g per animal in the post-
calving distribution group was 73%. The practical value of the study lies in the prevention of subclinical ketosis in
cows in deep drying off and after calving, reducing the cost of treating concomitant diseases, and culling animals.

Keywords: ketone bodies; probiotic; metabolic disorders; negative energy balance; enzyme activity; vitamin and

mineral balance

INTRODUCTION

The period in cows three weeks before calving (late
drying off) and three weeks after calving is a stressful
period due to metabolic disorders such as ketosis. Keto-
sis is a common metabolic disease that causes substan-
tial economic losses for dairy farms. Despite the fact
that selective selection for ketosis resistance has been
examined by a large number of researchers (Yan et al,
2020), the genetic and biological causes of ketosis are
poorly understood.

Negative energy balance is one of the causes of
ketosis in the postpartum period and can cause meta-
bolic and immunological changes in cows. The stability
of the immune defence is of great importance for pro-
tecting the animal from infectious diseases (Dai et al,
2023). However, there are currently no studies on how
negative balance affects the resistance of the body.
Milk production technology determines the profitabil-
ity of production. Diseases in cows cause an increase
in the cost of veterinary care. Cows after calving often
face diseases such as: ketosis, fatty hepatosis, cicatricial
acidosis, mastitis, subclinical hypocalcemia, placental
delay, and metritis.

Negative energy balance leads to increased forma-
tion of ketones as a result of the mobilisation of a large
amount of lipids in the body. Metabolic disorders lead
to a decrease in fertilisation and lactation. Researchers
(Zhang et al., 2020) prove that propylene glycol reduces
the negative energy balance through gluconeogenesis
and inhibits the synthesis of ketone bodies. However, a
large dose of the drug (more than 500 g/day) has toxic
effects and side effects in cows. Thus, there is a need for
further studies of cow metabolism after calving.

All dairy cows have a negative energy balance be-
cause, at the beginning of distribution, the need for
energy for milk production is greater than is obtained
with feed (Dehghan Shahreza et al, 2022). Negative
energy balance is not always the cause of ketosis, and
the main problem is how the cow overcomes metabolic
adaptation during the transition period from pregnancy
to calving. However, the researchers do not offer how to
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help the cow during the adaptation period and restore
normal metabolism.

Researchers (Pascottini et al, 2020) considered
possible risk factors for cows in the prenatal period. It
was determined that it is important to monitor adap-
tive changes in cows during drying off and after calving.
However, studies have not considered the predisposi-
tion of certain breeds of cattle to metabolic diseases.

In addition, one of the most common diseases of
the transition period, along with metabolic disorders of
dairy cows, is mastitis, which has a clinical or subclinical
manifestation (Zazharska et al., 2021). Subclinical mas-
titis can only be diagnosed by determining indicators
of inflammation or mastitis pathogens in milk (Fotina
et al, 2018). However, there is currently insufficient
information on the relationship between the develop-
ment of subclinical ketosis and udder inflammation in
dairy cows during drying off and after calving.

A study by researchers (Mohsin et al., 2022) proves
that high levels of growth hormone in the postpartum
period in the blood of cows with subclinical ketosis
cause lipid mobilisation, which leads to hyperketone-
mia. There is a decrease in the level of amino acids and
glycogen, and vice versa, an excess of ketogenic and
lipogenic compounds (Nazeer et al.,, 2019; Yang et al.,
2022). However, these studies lack information on the
mechanism of the development of postpartum meta-
bolic disorders in dairy cows.

In a study by (Deli¢ et al., 2020), differences in
metabolism in the first week after calving between
healthy cows and those with ketosis were determined.
It was established that metabolic shifts can be pre-
dicted by the level of ketone bodies in the first week
after calving. In sick cows, the level of beta-ketones
was substantially higher (10.9-18.5%) than in healthy
cows (2.5-9.1%). In addition, cows with ketosis tended
to have elevated levels of total bilirubin and AST. The
study allowed diagnosing ketosis early in cows after
calving, but no possible way to prevent the disease
has been proposed.




Genetic studies, conducted by (Weigel et al., 2017)
showed a tendency of Holstein cows to develop ketosis,
especially in the postpartum period. The researchers do
not offer possible solutions to this problem in their pa-
per. It is also known (Cao et al, 2017), that cows with
clinical ketosis have high hematocrit and haemoglobin
values, while the number of white blood cells (neutro-
phils and eosinophils) was substantially lower than in
healthy ones. In addition, cows with ketosis show an in-
crease in the level of unesterified fatty acids in the blood.
However, there are no studies on the association of ke-
tosis during deep drying off and the postpartum period
with the biochemical parameters of blood serum.

The purpose of the study was to investigate the ef-
fect of probiotics on cows of the drying off period and
after calving for subclinical mastitis. The objectives of
the study were: investigation of the development of ke-
tosis in cows during the period of deep drying off and
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after calving, determination of metabolic shifts in the
body of dairy cows using a probiotic.

MATERIALS AND METHODS

The studies were conducted in the period from Octo-
ber to November 2021 on Holstein cows in the Limited
Liability Company of the agricultural firm “Lan” of the
North-Eastern region of Ukraine. A total of 81 animals
were involved in the study, of which 27 were heads of
deep drying off period and 54 - after calving.

The effectiveness of the probiotic was tested
based on an experimental sample of the Bacillus
Pumilus L.A 56 strain in a concentration of 1x10° CFU/g
produced by the private enterprise “Kronos Agro” com-
pany. The dosage of the probiotic for the group after
calving was 35 g per animal, in the group of deep dry-
ing off - 30 g. The animals received a diet according to
the production group (Table 1-3).

Table 1. Ration for cows, depending on the production group

Ration 7 daysNzla\lfltlg:‘ galving 14 dayr::flélenrgcalving late drying off

Number of heads 133 152 42
silo 28 28 22
haylage 12 12 -

hay 3 3 1.5

straw - 1.5
canned corn 6.5 6.5 2
mixed feed No. 2 8.5 8.5 -

Mixed feed No. 4 - 3.5

Table 2. Mixed feed recipe No. 2 for cows (group after calving)

No. Component % of input per 500 kg per 1 tonne, kg for 1.5 tonnes, kg for 2 tonnes, kg
1 Barley+Wheat 89 445 890 1335 1780
2 Premix TC VMP CD 7 35 70 105 140
3 Probiotic 3 15 30 45 60
4 Insorb 1 5 10 15 20
Total 100 500 1000 1500 2000
Table 3. Mixed feed recipe No. 4 for cows (late drying off)
No. Component % of input per 500 kg per 1 tonne, kg for 1.5 tonnes, kg for 2 tonnes, kg
1 Barley+Wheat 26 130 260 390 520
2 Sunflower meal 67 335 670 1005 1340
3 Insorb 1 5 10 15 20
4 Prorbiotic 1 5 10 15 20
5 Premix TCVMP CS 5 25 50 75 100
Total 100 500 1000 1500 2000

Note: Premix TK BMIT KC of Tekro (Czech Republic), which includes a set of vitamins and microelements, according to the

production group (drying off or milking cows)
Source: compiled by the authors
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Examination of cows for ketosis. The level of
beta-ketones in the blood of cows was determined
using a KetoSens ketometer (FDA). Blood for the ex-
amination was taken in the morning before feeding.
Indicators were determined in cows of deep drying
off (three weeks before calving) at the beginning of
probiotic use and after seven days. The level of ke-
tone bodies in cows was also determined on the sev-
enth and fourteenth days after calving. The level of
beta-ketones was used to determine sick cows that
received additional treatment.

Examination of biochemical parameters of cow blood
serum. Metabolic parameters were determined in seven
cows from the post-calving distribution group with ele-
vated levels of ketone bodies at the beginning and end of
the study. The content of total protein (SOP-BP-02-2017),
urea (SOP-BP-03-2017), albumin (SOP-BP-25-2018),
urea nitrogen, Ca/P and globulins was determined by
calculation, total cholesterol (SOP-BP-07-2017), aspar-
tate aminotransferase AST (SOP-BP-09-2017), alanine
aminotransferase ALT (sop-BP-08-2017), Total Ca (SOP-
BP-05-2017), inorganic P (SOP-BP-04-2017), magnesium
(SOP-BP-06-2017), potassium (SOP-BP-11-2017), vita-
min E (SOP-BP-12-2018), vitamin A (SOP-BP-14-2018),
vitamin D (250H) (SOP-BP-18-2020).

Statistical analysis. Statistical data were calculated
using the Fischer-Student method, considering statis-
tical errors and the probability of comparable similar

indicators. Indicators were considered probable with a
level of more than 95% (p<0.05).

All experimental studies were conducted in accord-
ance with modern methodological approaches and in
compliance with the relevant requirements and stand-
ards, in particular, they comply with the requirements of
DSTU ISO/IEC 17025:2005 (2006), in accordance with
directive 2010/63/EU (Hartung, 2010), which were ap-
proved by the conclusion of the commission on ethics
and bioethics of the Faculty of Veterinary Medicine of
Sumy National Agrarian University dated 05.03.2022.
The keep of animals and all manipulations were con-
ducted in accordance with the provisions of the pro-
cedure for conducting experiments and experiments
on animals by scientific institutions (Law of Ukraine
No. 249, 2012),the European Convention for the Protec-
tion of Vertebrate Animals used for Experimental and
other Scientific Purposes (European convention...,1986).

RESULTS AND DISCUSSION

Results of the examination of cows for ketosis. The study
began with the determination of the level of ketone
bodies in animals during drying off and after calving
(Table 4). During the experiment in all animals in the
group of deep drying off (three weeks before calving)
with the use of premix based on Bacillus Pumilus L.A 56
on the corresponding diet, the indicators fluctuated
within the normal range from 0.2 to 1.0 mmol/L.

Table 4. The level of ketone bodies in the blood of cows when using probiotic premix

Late drying off group Post-calving group
No. of the Start of the After 7 No.of the 7 days after 14 days No. of the 7 days after 14 days
animal study days animal calving after calving animal calving after calving
7658 1.0 0.8 7351 0.7 0 107 1.0 0
6266 1.0 0.8 6852 3.5 0.7 2522 0.9 0
6915 0.7 0.7 7658 0.7 0 3861 0.7 0
0357 0.7 0.5 1627 0.8 0 9683 0.7 0
0944 1.0 0.4 0340 1.1 1.0 6707 0.8 0
6949 0.8 0.8 6905 1.5 1.0 6896 0.5 0
7632 1.0 0.9 6266 1.1 0.8 2514 0.7 0
3061 0.7 0.6 3940 1.4 0.9 0982 0.4 0
1941 0.7 0.7 0944 0.8 0 6949 1.6 0.6
7603 0.7 0.8 6886 0.6 0 3928 0.5 0
7791 0.7 0.5 4089 0.7 0 6187 3.8 24
6281 0.7 0.6 6915 23 0.7 7633 0.7 0
6674 0.6 0.4 7497 0.6 0 2563 1.8 0.6
6870 0.6 0.7 4077 0.4 0 0357 0.7 0
1981 0.6 0.6 2545 13 0.7 7603 1.2 0.4
3929 0.5 0.6 3630 0.8 0 4636 0.6 0
7327 0.6 0.4 3061 1.4 0.5 7328 0.6 0
4584 0.2 0.2 19706 0.7 0 6657 1.0 0
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Table 4, Continued

Late drying off group Post-calving group
No. of the Start of the After 7 No.of the 7 days after 14 days No. of the 7 days after 14 days
animal study days animal calving after calving animal calving after calving
1008 0.7 0.7 1941 0.5 0 3853 0.7 0
6661 0.8 0.7 3086 0.6 0 7614 0.8 0
6843 0.7 0.6 6302 0.6 0 5892 0.6 0
6872 0.8 0.8 0314 0.8 0 7642 1.9 0.8
4325 1.0 0.5 7781 0.5 0 7696 0.5 0
3956 0.9 0.4 6133 0.5 0 7331 0.4 0
4853 0.7 0.6 3870 0.5 0 6674 0.3 0
1983 0.8 0.6 7640 0.8 0 9765 0.9 0
3942 0.7 0.5 3891 2.0 0.9 7791 0.4 0
Average 0.73 0.60 Average ) ) 1.79 1.33
value *0.03 *0.03 value *0.19* *0.20"

Note: * - p<0.05, compared with similar indicators of the late drying off group with the post-calving distribution group

Source: compiled by the authors

During the experiment, it was determined that in
experimental animals of the late drying off group of
27 heads, the level of ketone bodies was lower than at
the beginning of the study (1.0-0.2 mmol/L), and after
seven days of using premix (0.9-0.2 mmol/L). There was
no substantial difference in group scores at the begin-
ning and end of the study, but the group average im-
proved by 17.80%. The effectiveness of premix in the
drying off group is 100%, no cases of increased ketone
bodies were determined out of the 27 heads tested

In the milking group of 54 heads, seven days after
calving, the level of ketone bodies in the blood of cows
ranged from 3.5 to 0.3 mmol/L. On the 14th day after
calving, the indicators ranged from 2.4 to 0 mmol/L.
The difference between the initial and final values was
25.6%. In addition, out of 54 heads of the distribution
group, 15 heads showed signs of clinical ketosis.

Thus, cow No. 6852 on the seventh day after calv-
ing had an 80% lower content of ketone bodies com-
pared to the end of the study on Day 14. During the
entire experiment, the level of beta-ketones decreased
in animals No. 0340 by 9.09%, No. 6905 - by 33.33%,
No.6266 - by 27.27%, No. 3940 - by 35.71%, No. 6915 -
by 69.56%, No.2545 - by 46.15%, No. 3061 - by 64.28%,

No. 3891 - by 55.00%, No. 107 - by 100%, No. 6949 - by
62.50%,No.2563,and No.7603 - by 66.66%,No.7642 -
by 57.89%, compared to the beginning of the study.

Additionally, 15 heads were treated, 14 heads
were cured, and 1 head had a relapse of the disease.
It should also be noted that there was a substantial
difference between similar indicators of the begin-
ning and end of the experiment in the groups of deep
drying off and milking after calving. All animals in
which the indicators of ketone bodies were increased
were prescribed specific treatment with drugs based
on hepatoprotectors and minerals, animals are better
able to recover, they have a reduced indicator of ke-
tone bodies, relapses decreased to a minimum, and
all animals in which ketone bodies were increased re-
tained milk productivity, after completing treatment
gained total weight faster. The overall incidence rate
is 27% out of 100%, and the effectiveness of treat-
ment is 73%.

Results of the study of biochemical parameters of cow
blood serum. For the effect of premix on the animal
body, blood tests were performed at the beginning and
after performing the experiment in a group of animals
after calving (Table 5-7).

Table 5. Results of biochemical studies of cow blood serum, M*m, n=3

Start of the study Indicators
No. Total . Urea
End of the study protein, Albu7|1_|ns, Globulins,g/L  Albumins, % Globulins, % (3{2’ mlrjr:f)?}L nitrogen,
g/L 9 mg/dL
SOP-BP-
No. of the animal 3?"23{’7 ZS ?F;grs Calculation 03-  Calculation
2017
75.09 35.42 40.67 46.45 53.63 0.84 8.26 2243
+0.45 *0.68* *0.33 *0.62* *0.80* 0,04 *0.50* +0.48*
1 6905
74.90 31.61 42.34 42.33 57.50 0.76 5.37 14.69
*0.09 *0.96 *1.13 *0.54 *0.43 £0.06  *0.61 *0.73
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Table 5, Continued

Start of the study Indicators
No. Total . Urea
Endof the study  protein, APUMINS, ¢ bilins,g/L  Albumins, % Globulins, % (A/G)  Urea, G en,
g/L units mmol/L
g/L mg/dL
SOP-BP-
) SOP-BP-  SOP-BP- ) i
No. of the animal 02-2017  25-2018 Calculation 03- Calculation
2017
86.80 31.40 55.20 36.75 63.33 058 635 1772
£0.81* £0.58 £0.50" £0.39 £037*  *001* *0.04" 015
2 6852
73.54 33.35 40,66 4524 54.81 082 696 19.48
£0.76 23, £0.85 £0.43" £0.51 £001 007 £0.29
79.48 3355 45.62 4237 5753 073 843 23.45
£0.30" £0.28 £0.34 £0.31 $0.39 004 *0.28 +0.37
3 6915
72.88 32.59 40.60 43.62 56.03 076 821 23.26
£0.36 0.37 £0.85 £0.57 X067 006 *0.14 £0.39
81.35 31.18 50.42 38.26 61.67 063 587 16.57
£0.33* £0.41* £0.46" £0.40" £069*  *005° £0.33 £0.43
4 7642
89.19 23.92 65.17 26,80 73.11 037 631 1731
23, £0.19 £0.62 £0.75 £056 002 *0.53 £0.50
72.24 36.42 35.63 50.20 49.84 101 798 22.18
£0.61* +0.54 £0.83* £0.65* £077* 001 *030°  *042°
5 6187
75.63 32.33 4331 4267 57.36 073 618 17.26
£0.37 0.48 £0.46 £0.71 $0.53 004  *0.44 £0.49
68.39 30.70 37.73 44.88 55.42 083 683 19.11
£0.40° £0.71* £0.68* £0.18* £047*  *005* *0.18 £0.68
6 2563
95.70 2477 71.08 25.63 74.22 035 653 18.13
018 £0.72 £0.48 £0.41 043 004 *040 £0.93
63.39 31.81 3177 49.57 50.26 095 514 14,51
£0.56" 0,21 £0.53* £0.41* £080°  *015 040 £0.47*
7 3891
87.08 31.12 55.79 35.64 64.42 056 432 11.49
£0.69 £0.39 £0.29 £0.58 £0.54 012  *0.39 £0.32
Reference values 59-85 27-43 25-45 38-50 50-62 %61' 36'-7’7%' 8-20

Note: * - p<0.05, compared to the start of the study
Source: compiled by the authors

It was determined that the albumin level of cow
No. 6905 was substantially higher by 10.7%, compared
to the beginning and end of studies, but within the
physiological norm. The content of urea and urea ni-
trogen was increased by 34.98% and exceeded the ref-
erence level. At the start of the study, the AST enzyme
was substantially higher by 24.18% compared to the
end of treatment.

Vitamin and mineral metabolism in animal No.6905
was within the physiological norm, and the vitamin A
content increased by 6.81% at the end of the study. In
cow No. 6852, the level of total protein, globulins, and
albumins was higher than the permissible limits of the
reference level at the beginning of treatment. At the
end of the study, all indicators returned to normal. Ini-
tial examination in cow No. 6852 showed substantially
higher total protein content by 11.04%, globulins - by
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8.52%, and albumins - by 14.54%. Urea and urea nitro-
gen levels were higher by 9.60-9.93%, respectively.
The level of the AST enzyme was higher than the
reference level at the start of the study. At the end of the
experiment, the level of AST substantially decreased by
12.95%. However, ALT levels at the beginning of treat-
ment were 50.34% lower compared to data after seven
days. The content of calcium and phosphorus in the an-
imal’s blood serum was within the physiological norm
and practically did not differ during the entire study pe-
riod. The level of potassium in the blood of cow No. 6852
at the end of the study increased by 30.52% and went
beyond the upper limit of the reference level. In addition,
the content of vitamin E increased by 56.30%, vitamin A -
by 10.42% and vitamin D - by 29.27%. It should be indi-
cated that the level of magnesium in the blood serum of
animals with ketosis was within the physiological norm.
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Table 6. Biochemical examination of cow blood serum, M*m, n=3

Start of the

study Indicators
N Endofthe Total ALT (AST/Alt),  TotalCa, InorganicP,
cholesterol, AST, units/L . LD ’ 9 > Ca/P, units
study units/L units mmol/L mmol/L
mmol/L
: SOP-BP- SOP-  SOP-BP- : SOP-BP-  SOP-BP- :
No. of the animal 07-2017 BP-09-2017 08-2017 Calculation 05-2017 04-2017 Calculation
iy 1062 1952 fris 2208016  2.27:041  1.19%0.13
1 6905
o so70  sLeer S0 1985026 179:0.13 1112006
5 e B S 293014 193:018 1542040
2 6852
e e 285 Sy 2196032 201#012  1.08:004
iy 1ear M8 S 284:009 2042026 1362036
3 6915
e s 2ae 5 213£030  188:020  118+037
28 ey B S8 248026 2302028 1084005
4 7642
212 8> e AN 168031 2202029 0742003
5% o 5330 242:028 2062037 1162034
5 6187
502 &3 sa2 20 2112055 2042038 1.07:005
2554 e La 2. 1852028 2045018  095:0.10
6 2563
2 1o 1028 b 206£051 2026017  1.07+017
e D0 SEL 2032048 2372034 088:0.16
7 3891
A 7ot e oo 2132067 2124019  1.04+0.04
Reference values 2.20-6.60 220-6.60  48-108 17-40 1034 198312 150-2.90

Note: * - p<0.05, compared to the start of the study
Source: compiled by the authors

On the seventh day after calving, cow No. 6915 had
an increased level of total protein by 8.30%, assumably
due to an imbalance towards globulins by 15.16%, com-
pared to albumin. After seven days of using a probiotic
strain-based premix Bacillus Pumilus L. A 56 globulin
levels decreased by 11.00%.The urea level was high and
exceeded the upper limit of the physiological norm. At
the end of the experiment, the content of urea and urea
nitrogen decreased by 2.60% and 0.82%, respectively,
but the indicators still exceeded the reference limits.
The level of AST in the blood serum of cow No. 6915 at
the beginning of the study was higher by 10.63%. After
seven days, ALT, on the contrary, increased by 10.04%.

Therewith, the AST/ALT ratio was higher by 16.28% and
went beyond the reference level. Calcium and phos-
phorus levels were within normal limits throughout the
study period. In addition, on the 14th day of the study,
the level of potassium increased by 33.74%, vitamin
E - by 55.18%, vitamin A - by 8.46, and vitamin D - by
15.18%, but all within the physiological norm.

Notably, in the conducted studies, the content of to-
tal cholesterol in the blood serum of cows with ketosis
during the entire treatment period fluctuated in cows
No. 6905, No. 6852, and No. 6915 and did not exceed
the reference level. The exception was animals No.2563
and No. 3891, whose cholesterol levels were lower by

Scientific Horizons, 2023, Vol. 26, No. 5
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10.52% and 133.51%, respectively, at the beginning of
the study, which indicates a recovery in liver function.
In addition, the cholesterol level of animal No. 7642
decreased by 23.18% at the end of the study. Therewith,
the level of AST in animal No. 7642 decreased at the
end of the study by 6.68%, ALLT - by 29.96%, total Ca -
by 3.25%, inorganic P - by 4.34%. In addition, in cow
No.7642,the total protein content decreased by 9.63%,
albumin - by 23.28%, globulin increased by 29.25%,
compared to the beginning of the study. The globulin
content exceeded the upper permissible limit of the
reference level at the beginning and end of the study.

In addition, the animal’s potassium and magnesium
content did not change during the studies, vitamin E
increased by 25.53%, vitamin A - by 4.94%, and vita-
min D decreased by 44.09% (below the reference level),
compared to the beginning. The results indicate severe
metabolic adaptation in cow No. 7642 during the tran-
sition period.

In animal No. 6187, the level of total protein in-
creased by 4.69%, globulins - by 21.55%, albumins de-
creased by 11.23%, urea content increased by 22.55%
and urea nitrogen - by 22.18%, compared to the begin-
ning of studies and above the reference level.

Table 7. Vitamin and mineral composition of cow blood

Start of the study Indicators
" eorthesusy  Munehmo belmsm Vi Vempa | vieeind

No. of the animal SOP-BP- SOP-BP- SOP-BP- SOP-BP- SOP-BP-
06-2017 11-2017 12-2018 14-2018 18-2020

1.02+0.05 4.15+0.58 3.19+0.51 44.48+0.82* 22.07+0.38

' 6905 1.03£0.04 4.56+0.36 4.30%0.74 47.52%0.55 22.54+0.56

1.11+0.08 4.39+0.37 3.41%0.35 45.10%0.63" 32.55%0.61"

? 6852 0.88+0.23 5.73%0.72 5.33+0.74 49.80%0.95 23.02+0.64

1.01+0.09 4.15+0.14 3.43%0.35 44.43%0.45* 36.16*0.53"

’ oo 0.95+0.15 5.55%£0.70 5.27%0.78 48.19+0.52 41.65+0.42

1.08%0.20 5.03+0.87 3.87%0.84 44.25%0.34 22.52+0.64

4 rea2 1.06%0.07 5.18%0.79 4.86%0.41 46.44%0.73 12.59+0.36

0.97+0.12 4.92+0.53 3.62%0.24 44.93%0.63" 20.06+0.55

° o8y 0.90+0.14 5.60+0.70 4.72%0.57 47.94+0.54 22.35%0.66
1.10+0.31 3.73%0.32 3.16%0.24 43.76%0.94* 43.0+0.89"

¢ 2963 0.79+0.07 5.62%0.71 4.90+0.65 49.19+0.63 24.94+0.51

1.010.23 4.07+0.55 3.00+0.33 46.19%0.67 55.06%0.60"

’ 39t 0.95+0.14 6.401.02 5.20+0.82 48.16%0.58 16.67+0.74
Reference values 0.70-1.23 0.70-1.23 4.0-5.3 2.0-9.0 25.0-80.0

Note: * - p<0.05, compared to the start of the study
Source: compiled by the authors

The level of total protein in animal No. 2563 in-
creased by 39.93%, assumably due to globulins — by
88.39%, while the content of albumins decreased - by
19.31%. The content of urea and urea nitrogen de-
creased by 4.39% and 10.71%, respectively. The indica-
tors went beyond the reference level.

At the end of the experiment, the level of the AST
enzyme decreased by 30.28%, and ALT increased by
6.19%. At the beginning of the study,AST and ALT levels
exceeded the physiological norm. The total Ca content
was 11.35% lower than standard indicators at the start
of the study compared to the end of treatment. Also
in cow No. 2563, the level of potassium increased by
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50.67%, vitamin E - by 55.06%, vitamin A - by 12.40%,
and vitamin D decreased by 42.00%.

At the end of the study, the total protein content
in cow No. 3891 increased by 37.37%, globulins - by
75.60% and went beyond the reference level. Urea
levels substantially decreased by 15.95% and urea
nitrogen - by 20.81%, compared to the beginning of
the study. The level of the AST enzyme decreased by
12.0%, alt increased by 18.64%, Ca/P ratio - by 18.18%,
compared to the beginning of the study. The content
of potassium substantially increased by 57.27%, vita-
min E - by 73.33%, vitamin A - by 4.26%, vitamin D de-
creased - by 30.23%.




According to the results of the conducted studies
on cows with ketosis, the positive effect of using a
probiotic based on Bacillus Pumilus L. A 56 in a con-
centration of 1x10% CFU/g in the dry period of 30 g per
animal, and 35 g per animal after calving, was proved.

The study showed that all animals in the deep dry-
ing off group had a ketone body level of no more than
1.0 mmol/L (Zhang et al, 2021). Researchers (Daros
et al., 2020) believe that limping cows in deep drying
off are at risk of developing diseases such as ketosis,
metritis, placental retention, hypocalcemia, and rennet
displacement. Therefore, much attention is paid to all
pregnant animals on the farm, especially during the
transition dry and postpartum period.

A week after calving, the ketone body levels of 54
animals increased. Seven days after applying a pro-
biotic based on Bacillus Pumilus L. A 56, indicators de-
creased to normal, except for 15 heads. Researchers
(Rodriguez et al., 2022) in their studies report that ke-
tosis in the first week of lactation in cows is due to low
milk yields. In the second week of lactation, this trend
was not recorded. However, the model developed by re-
searchers is not perfect, has assumptions and is limited
by current research.

Researchers (Ayemele et al., 2021) determined that
the introduction of amino acids, vitamins, microele-
ments, and plant extracts into the diet of cows exposed
to oxidative stress showed promising results due to the
strengthening of immune functions and the repair of
damaged cells.

Studies by (Denis-Robichaud et al., 2022; Williamson
et al., 2022) confirm that the ketone body levels in the
range of 1.2 to 2.9 mmol/L are a signal of possible ex-
acerbation of ketosis and health risks during early lac-
tation. The critical point for the occurrence of subclin-
ical ketosis is the level of ketone bodies in the blood
greater than 1.2 mmol/l, and a critical level - greater
than 3.0 mmol/L usually indicates the development of
a clinical form.

ALT levels have increased by the end of the study.
This proves that ALT levels are associated with mani-
festations of ketosis in cows and can fluctuate during
treatment (Pinedo et al., 2021).

Researchers (Gross & Bruckmaier, 2019) deter-
mined that low albumin levels usually indicate liver
failure. Previous studies by researchers (Kozat & Yuksek,
2017) showed that ALT is insensitive to ketosis in cows.
However, in other studies (Du et al., 2017), liver apop-
tosis and high ALT levels were observed in dairy cows
with ketosis.

When investigating the biochemical parameters of
blood serum in cows with signs of ketosis, it was de-
termined that in animals the content of total protein,
globulins, and albumins fluctuated within the maxi-
mum permissible limits and even went beyond them
(Ha et al, 2022). In addition, (Puppel et al, 2019) ob-
served increased urea and urea nitrogen content, which
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decreased at the end of treatment. The aspartate ami-
notransferase (AST) enzyme is an indicator of liver and
muscle function (Ma et al.,, 2022). An increase in AST at
the beginning of treatment indicates a substantial load
on the liver, while ALT increased at the end of the study
(Theinert et al., 2022). A study by researchers (Giannuzzi
et al, 2021) determined that cows with ketosis have
increased levels of aspartate aminotransferase and
cholesterol.

The group of animals with ketosis included cows
with a body condition of more than three points, who
also had complications such as placental delay and me-
tritis. Studies (Garzén-Audor & Oliver-Espinosa, 2019)
have shown that the overall frequency of ketosis in
dairy cows is 26% of all animals examined.

Ca and P levels were determined to be associated
with ketosis and depend on the manifestation of the
disease (Pacifico et al., 2021). Blood magnesium levels
did not change substantially throughout the experi-
ment. The content of potassium, vitamins A and E in-
creased at the end of treatment. Therewith, the vitamin
D content decreased in all experimental cows, regard-
less of the severity of the metabolic adaptation of the
body. It is believed that a substantial amount of vita-
mins and minerals was involved in the restoration of
metabolism in the body of animals, and therefore their
level in the blood serum was not high.

CONCLUSIONS

It was determined that in cows in the group of deep
drying off on the corresponding diet, the content of ke-
tone bodies ranged from 0.2 to 1.0 mmol/L. After using
the probiotic, the average number of ketone bodies in
the group improved by 17.80%. The effectiveness of us-
ing premix in the drying off group was 100%.

In the distribution group, seven days after calving,
the level of ketone bodies in the blood of cows ranged
from 0.3 to 3.5 mmol/L, the incidence rate was 27%.
Two weeks after the probiotic was administered, the ke-
tone level was in the range of 2.4 to 0 mmol/L, which
is a 25.6% decrease compared to the start of the study.

The overall incidence rate in the post-calving dis-
tribution group was 27% out of 100%, and the thera-
peutic efficacy of probiotic use was 73%. 15 cows out of
54 needed additional treatment, 14 heads fully recov-
ered, and one animal had a relapse of the disease.

Studies of metabolic shifts in the body of cows
showed that the level of urea was high and went be-
yond the upper limit of the physiological norm. At the
beginning of the study, cows had an increased total
protein content of 8.30-11.04%, globulins - by 8.52-
11.00%, albumins - by 10.7-14.54%. At the end of the
experiment, the content of urea and urea nitrogen de-
creased by 2.60-0.82%. The level of AST in the blood
serum of cows at the beginning of the study was higher
by 6.68-10.63%. After seven days of probiotic use, ALT
increased by 10.04-29.96%. Ca, P, and vitamin D levels
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Anotauis. [JocnigkeHHs 4acToTVM NiABMLLEHHS KETOHOBMX Tifl Yy KOpiB y mepexigHui nepiog 3a Tpu TUXKHI A0
POAIB Ta TPU TUMXKHI MICNS OTENEHHS MAE BM3HAUYUTU CXMIbHICTb FONLUTUHCBKOT MOPOAM A0 KETO3Y. TakoX BaX/MBO
[OCNIAUTY B3AEMO3BA30K Y 3MiHi BiOXiMiYHMX NOKA3HMKIB KPOBI, PO3BMUTKY i JikyBaHHIO KETO3Y. MeTO J0CNIAKEHHS
6yno BM3HAUYUTU ePEKTMBHICTb 3aCTOCYBaHHA MpobIiOTMYHOro WTaMy GakTepi 3a CyOKNiHIYHOro KeTo3y y KOopiB
CYXOCTIMHOTO Mepioay Ta Nicns oTeneHHs. BuKOpUCTaHi MeToaM: TecT ANS BM3HAUYEHHS PiBHA (3-KETOHIB B KPOBI
KOpiB; 6iOXiMiYHMIA METOA, AOCNILKEHHS KPOBI; KNiHIYHMI METOA; CTAaTUCTUYHMI MeToA,. [JocnifAKeHHs KopiB B rpyni
CYXOCTOH MOKa3asno, Wo piBeHb 3-KeTOHIB KonmBaBcs B Mexax Big 0,2 1o 1,0 MMonb/n. EQeKTUBHICTb 3aCTOCYBaHHS
Bacillus Pumilus L. A 56 B kKoHueHTpauii 1x10°% KYO/r B go3i 30 r Ha TBapuHy nokasano 100 %. Mpu pocnigkeHHi
MeTaboniYHMX 3MiH B OpraHi3Mmi KopiB Micns OTeneHHs XBOPMX Ha KeTo3 BMICT 3aranbHoro 6inka, anbbyMmiHis
rnobyniHiB GepMeHTy acrnapTaTaMiHOTpaHCPepa3n Ta CEYOBMHM Ha MOYATKY LOCNIMKEHHS OyB MigBULLEHMIA i
BMXOOMB 33 MeXi MaKCMMasbHO LOMYCTUMUX MeX pedepeHTHOro piBHs. Yepes cim fib 3acTocyBaHHS NpobioTuky
BMICT KETOHOBMX TiNl Ta BiOXiMiYHi NMOKA3HWMKM 3HMXKYBABCS A0 HOpMU. [loBeAeHO, MO 3aBEPLUEHHIO AOCTIAKEHHS
30inbllyBanach aKTUMBHICTb anaHiHaMiHOTpaHcpepasn, 36inblwmnBcs piBeHb Kanito, BiTamiHiB A Ta E. TakuM unHOM
BCTAHOB/IEHO, WO depMeHT anaHiHaMiHOTpaHchepas3a € 04HMM 3 MeTaboniTiB, MiABULLEHHI PiBHS SKOr0 BKA3yeE Ha
HakonuyeHHs ninigis B neviHui. Kpim Toro, BMmicT Ca, P Ta BiTaMiHy D 3HM3MBCA NpOTAroM NiKyBaHHS, O BKA3YE Ha
3arpo3y BUHWKHEHHS rinokauMeMii. B rpyni KopiB po3ain nicns oTeneHHs 3aXBOPIOBAHICTb HA KeTo3 cknana 27 %.
TepaneBTMYHa ePEKTUBHICTb Bifl 3aCTOCYBaHHSA NP0BiOTMKY 35 I Ha TBAPMHY Y rpyni po3A4ii Nicas OTeneHHs CTaHOBWAA
73 %.TpakT1UHa LiHHICTb AOCNIAXKEHHS NONArae y NpodinakTuLi cybKniHiYHOro KeTo3y y KOpiB MMBOKOro CyXoCTo
Ta NicnNs OTEeNEeHHS, 3MEHLIEHHS BUTPAT NiKYBAHHA CYMYTHIX 3aXBOPOBAHb Ta BUOPAKyBaHHS TBapUH

KniouoBi cnoBa: KeTOHOBI Tina; NpobioTuk; MeTabonivyHi po3nasau; HeraTUBHUI eHEpPreTUUYHMIA BanaHc; akTUBHICTb
(dhepMeHTiB; BiTaMiHO-MiHepanbHUit 6anaHc
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