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The purpose of the work was to explore the indicators of functional state and function of protein synthesis of the cow liver within
experimental fasciolysis, sensitized to atypical mycobacteria. Ten cows of black-and-white breed were selected for the experiments.
Two groups consisting of five animals each were formed. The control group cows were clinically healthy. The animals of the
experimental group were contaminated with mycobacteriosis and fascicular invasion. In the course of research, the rules for
performing zootechnical experiments on the selection and maintenance of animal-analogues in the group, harvesting technology,
use and accounting of consumed feed were followed. Being impacted by fascicular invasion, the cattle sensitized with mycobacteria
demonstrated the suppression of the liver protein synthesis function, which manifests itself as a decrease in total blood protein, a
decrease in the level of albumins and an increase in the level of globulins. According to the clinical manifestation of fasciolosis in the
cattle sensitized with atypical mycobacteria, disease pathogens have a toxic effect on hepatocytes causing an increase in the
permeability of the biological membranes of the cell membranes. The indicated changes lead to an increase in the activity of blood
serum enzymes, in particular, aminotransferases (AsAT and AIAT) and alkaline phosphatase. High activity of AIAT and AsAT in the
blood serum of the cows under experimental fasciolysis sensitized by atypical mycobacteria, indicates destructive processes in the
liver that cause release of aminotransaminases from cellular organelles in the blood of the cattle. Thus, the results obtained indicate
an increase in destructive processes in the body of the cows under experimental fascioliasis sensitized with atypical mycobacteria.
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Introduction

Taking into account the tense epizootic situation regarding fasciculosis of cattle in Ukraine and a significant economic and social
problem (Dovgij et al., 2000; Kuljaba et al., 2016; Kulyaba et al., 2017; Gorobey et al., 2018), further in-depth study of the
peculiarities of the invasion spread, the determination of the pathogenic effect of helminths on the organism of animals, the
improvement of lifelong diagnosis and the development of an effective treatment scheme for animals are required. This problem
remains relevant these days and it has an important national and economic significance.

The reports in the national and foreign literature indicate that, along with trematode infection of the cattle, which is registered at
farms, the most widely spread if mycobacteriosis (Vejsfeller, 1975; Kravciv et al., 2007; Litvinov et al., 2008). The causative agents
of mycobacteriosis of animals are so-called potentially pathogenic mycobacteria ("atypical”, anonymous or unclassified)
characterized by a wide range of natural drug resistance (Litvinov et al., 2010; Tkachenko et al., 2016).

Mycobacteriosis usually develops only in the attenuated body of animals previously damaged by any adverse environmental effects
or the various diseases progression, including parasitic ones (Skrypnik, 2007). Despite the large number of research dealiong with
the study of fasciolosis and mycobacteriosis in the cattle, such issues as epizootiology, biology, therapy, and preventive measures
require new approaches. Most of the studies on Fasciola and mycobacteria biology are one-sided; they do not take into
consideration their influence on the immune status and metabolism of animals.

The aim of the research was to investigate the indicators of the functional state and protein synthesis function of the liver of the
cattle under experimental fascioliasis, sensitized to atypical mycobacteria.

Material and Methods

In order to conduct experiments ten cows of black-and-white breed were selected. Two groups were formed of them, five animals
in each. The control group cows were clinically healthy. Animals of the experimental group were infected with mycobacteriosis and
Fasciola invasion. In the course of research, the rules for performing zootechnical experiments on the selection and maintenance of
animal-analogues in the group, harvesting technology, use and accounting of consumed feed were followed. The animals’ diet was
balanced with nutrients and minerals that ensured their need for basic nutrients.

Blood for analysis was taken from the jugular vein before infection and then on the 7th, 14th, 21st, and 28th days of the
experiment. In the blood serum, the activity of aspartate aminotransferase (AsAT) (KF 2.6.1.1.) and alanine aminotransferase
(AIAT) (KF 2.6.1.2.) was explored using the method of Reitman and Frenkel, in the modification of K. G. Capetanaki; alkaline
phosphatase activity was determined photocolorimetrically, based on the determination of the amount of phenol released by the
hydrolysis of disartrifenol phosphate. The liver protein synthesis function was determined by the level of total protein in blood serum
(using the biuret reaction) and the protein fractions (using electrophoresis in the polyacrylamide gel) (Vlizlo, 2012). The analysis of
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the research results was carried out using the software package Statistica 6.0. The probability of differences was estimated
Student’s t-test. We used ANOVA to determine the significance of the means, P values with the star attached to indicate P <0.05,
two stars to indicate P <0.01, and three stars were used to indicate <0.001. The data in tables presented as mean and standard
deviation.

Results and Discussion

The state of protein synthesis function of the liver was studied at the level of total protein - an indicator of protein metabolism,
which reflects the total content of all proteins in the serum. Plasma proteins are divided into groups with different structures and
functions called protein fractions (Martyshuk et al., 2016; Gutyj et al., 2017). Albumins and alpha, beta, gamma globulins are
among the protein fractions. Their definition and correlation allows to more accurately estimate a violation of functions of viscera
(Khariv & Gutyj, 2016). Finding the total protein level in blood is one of the ways to assess the physical condition of animals (Gutyj
et al., 2016). The total protein test shows the amount of protein in the blood serum. As a rule, the level of total protein or the
change of some types of globulins associated with the development of a number of diseases is studied. It helps to diagnose the
issue, track changes in health, and indicates the need for other tests. In our experiments (Table 1), it was established that the cows
under experimental fascioliasis sensitized with atypical mycobacteria, the total serum protein level was reduced. On the 14th and
21st day of the experiment, a decrease in the total protein level was set at 9 and 11% relative to the control group. The content of
two main groups of proteins, albumin and globulin, was quantitatively evaluated. While exploring the protein fractions, it was found
out that the level of albumins in the blood of the control group cows was 43.2 + 1.0 g L™, whereas in the experimental group cows
it decreased to 31.2 £ 1.1 g L% On the 28th day of the experiment, an insignificant increase in the albumin fraction was
determined. Thus, the cattle under experimental fascioliasis sensitized with atypical mycobacteria, demonstrated suppressed
synthesis of albumins in the liver due to the action of toxins that secrete Fasciola and mycobacteria.

Table 1. Content of total protein and its fractions in blood serum of the cows under experimental fascioliasis sensitized to atypical
mycobacteria (n=5).

Groups " .
. Before Time of experiment (days)
Indicator _of infection
animals 7 14 21 28
Total tei B C 70.1+1.4 70.2+1.2 70.4+1.4 70.1+1.3 70.2+1.1
otal protein,
P g E 70.1+1.2 68.0+1.1 63.7£1.2%%  62.2+1.5%* 63.9+1.3%*
Albumin. g L C 43.2+1.0 43.4+1.1 43.,5+1.3 43.3+1.1 43.4+1.2
' 9 E 43.4+1.2 38.2+1.2* 34.5+1.2%%x 31241, 1%x*%  33,7+1,0%**
Globulin. g L C 26.9+1.5 26.8+1.3 26.9+1.40 26.8+1.3 26.8+1.2
' 9 E 26.7+1.4 29.9+1.3 29.3+1.30 31.1+1.7% 30.3+1.4%
. C 1.6 1.6 1.6 1.6 1.6
A/G ratio E 1.6 1.3 1.2 1.0 1.1

Along with the decrease in the albumin level in the blood serum of the cows, the level of the globulin fraction of the protein
increased, which on the 21st day of the experiment was 31.1 £ 1.7 g L}, i.e., it increased by 16%. These proteins are known to
bind to hemoglobin. They create complexes with metals (e.g. iron) and transport them, as well as fight infections. Increasing the
level of globulins in the serum of the cows under the association of fascioliasis and mycobacteriosis reflects the intensity of
inflammatory processes in the animal body caused by the pathogens of these diseases. The cows under experimental fascioliasis
sensitized with atypical mycobacteria, undergo albumin and globulin disproportion in the blood serum of the diseased cows. As a
result, the A/G ratio was 1.0 versus 1.6 in clinically healthy cows. Such a magnitude of the ration definitely indicates the inhibition of
protein synthesis function of the liver of the cow. Increase in the level of globulins in the blood serum of the cows reflects the
intensity of inflammatory processes in their body. The liver in the animal body performs a number of important functions. The liver
has a large number of various biochemical reactions, for which it is called the “biochemical factory of the organism” (Khariv et al.,
2016; Lavryshyn et al., 2018; Ostapyuk & Gutyj, 2018). Consequently, a large number of enzymes are synthesized or operate in the
liver, and, according to their activity, the conclusion about the state of the body can be made (Khariv et al., 2017; Shcherbatyy et
al., 2017). We evaluated the functional state of the liver of the cows under experimental fascioliasis sensitized with atypical
mycobacteria by activity of aminotransferases, namely: alanine and aspartate aminotransferases (Nazaruk et al., 2015; Kryshtalska
et al., 2017). The activity of alanine aminotransferase in the serum of the cows under experimental fascioliasis, sensitized with
atypical mycobacteria, is presented in Table 2. It has been established that the cows under experimental fascioliasis sensitized with
atypical mycobacteria demonstrate an increase in the activity of alanine aminotransferase in the blood, which is caused by an
increase in the permeability of cell membranes and the release of this enzyme in the bloodstream. In comparison with the control
group of cows, the activity of alanine aminotransferase in the experimental group of cows on the 7th and 14th days of the
experiment increased by 14 and 22% relatively to the control group of cows. On day 21 of the experiment, the activity of the
enzyme to be studied was the highest and, accordingly, amounted to 212.5 + 10.5 nkat L.

Table 2. Enzyme activity in blood serum of the cows under experimental fascioliasis sensitized to atypical mycobacteria (n=5).

Groups of Before infection Time of experiment (days)

Indicator animals 7 14 21 28

AIAT, nkat L. C 160.0+10.5 160.5+10.1  160.9+10.0 161.0+£10.2 160.7+10.3
! E 160.3+10.2 182.5+10.5 196.4+10.2*% 212.5+10.5** 200.3+10.0*
ASAT. nkat L. C 270.2+16.1 269.7+13.4  270.0+16.2 270.9+15.1 270.6+14.4
! E 272.2+17.4 297.4+15.1 306.2+15.9  330.8+15.0*  302.5%+13.6

Alkaline phosphatase, Un L™ C 42.5+1.5 42.1+1.1 42.4+1.3 42.3+1.4 42.2+1.1
! E 42.3£1.2 45.6+1.2% 48.3+1.2% 50.1+1.4*%*  48.8+1.2%*
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On the 28th day of the experiment, the activity of the alanine aminotransferase in the serum of the diseased cows was higher by
25% in comparison with the control group of animals. Similar changes were found in the study of aspartate aminotransferase
activity, where the blood of the experimental group of cows contained 306.2 + 15.9 nkat L™ on the 14th day of the experiment,
whereas in the control group this indicator was 270.0 £ 16.2 nkat L. The highest activity of the enzyme was on the 21st day of the
experiment, compared to the control, it increased by 22%.

It should also be noted that the activity of alanine aminotransferase in the blood of the sick cows increases largely than the activity
of aspartate aminotransferase. This is evidently because the aspartate aminotransferase occurs in hepatocyte mitochondria, and in
order to penetrate into the blood, it is necessary to penetrate through the membrane of mitochondria first and then through the cell
membrane. High activity of AIAT and AsAT in the serum of the cows under experimental fascioliasis sensitized by atypical
mycobacteria, indicates destructive processes in the liver that cause release of cellular organelles in the blood of amine
transaminases. Thus, the results obtained indicate an increase in destructive processes in the body of the cows under experimental
fascioliasis sensitized with atypical mycobacteria. It is important to study the activity of alkaline phosphatase in the blood of
experimental animals, since it affects the process of calcium deposition in bone tissue, as well as transport and lipid metabolism.
Alkaline phosphatase in serum is a general activity of its isoenzymes contained in the liver, bones, kidneys, intestinal mucosa and
placenta. Increased activity of alkaline phosphatase was detected in the blood serum of experimental animals. It is possible that the
reason for the increase in alkaline phosphatase activity was the negative effect of Fasciola and mycobacterium on the liver tissue
and increased activity was due to hepatic isoenzyme. The activity of alkaline phosphatase increased from 42.3 £+ 1.2 Un L™ to 50.1
+ 1.4 Un L, which is 18% more than in the control group of cows.

Conclusion

Under Fasciola invasion, the cows sensitized with mycobacteria undergo the suppression of the protein synthesis function of the,
which manifests itself as a decrease in total blood protein, a decrease in the level of albumins and an increase in the level of
globulins. According to the clinical manifestation of fascioliasis in the cows sensitized with atypical mycobacteria, pathogens of the
diseases have a toxic effect on hepatocytes, causing an increase in the permeability of the biological membranes of the cell
membranes. The indicated changes lead to an increase in the activity of blood serum enzymes, particularly, aminotransferases
(AsAT and AIAT) and alkaline phosphatase.
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