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Abstract

Cattle fasciolosis is quite widespread in the world, including in Ukraine. Animal blood proteins, being in close
functional connection with proteins of various tissues, reflect the changes that occur in the tissues and organs of
the body during disorders of their metabolic processes caused by pathological factors. The aim of the study was to
investigate the level of total protein and its fractions in the blood of cows in experimental fasciolosis. 12 cows of
4-5 years of age, black-spotted breed, were selected for experiment, out of which 2 groups were formed, six ani-
mals in each. Animals in the control group were clinically healthy. Animals of the experimental group were exper-
imentally infected with adolescents. During the research, the rules of compulsory experiments were followed -
selection and keeping of analogue animals in groups. The cows' diet was balanced in terms of nutrients and miner-
als. In the study of protein-sensitizing function of the liver of cows, it was found that during fasciolosis invasion,
the content of total protein decreased by 13.8 %. These changes were due to a decrease in albumin and an increase
in globulins. Thus, in fasciological invasion of cows, the level of albumin in the serum decreased by 24.4 %, and
the level of globulins increased by 7.9 %. The value of the albumin / globulin ratio in the blood of infested cows
with the causative agent of fasciolosis is quite indicative. It was found that the albumin-globulin ratio in the blood
of cows of the experimental group was probably lower compared to the control group of animals. This value of the

) E coefficient, of course, indicates the suppression of protein-synthesizing function of the liver in these periods of
research. In the future it is planned to investigate the functional state of the liver of cows with experimental fasci-
olosis.
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1. Introduction

Fasciolosis is one of the most dangerous helminthiasis,
which causes significant economic damage to farms. Fasci-
olosis of cattle is quite widespread in the world, including in
Ukraine (Kulyaba et al., 2016; 2017; 2019; Chernushkin et
al., 2020). It is known that the disease is caused by two
pathogens - common (liver) and giant fasciola, which belong
to the same genus (Fasciola), but differ in morphology
(Mooney et al., 2009; Ashrafi, 2015; Aly et al., 2020).

The adult stage of helminths is localized in the liver and
gallbladder, while the larval stage is found in the lungs.
(Mitchell, 2002; Moghaddam et al., 2004). While parasitiz-
ing in the body of the host fascioles secrete products of life
and toxic products that damage the biological membranes of
cells, inhibit cellular mechanisms of energy supply, the
activity of membrane-dependent enzymes and disrupt the
transport of substances across membranes (Macs et al.,
1988; Mas-Coma et al., 2005; Matanovi¢ et al., 2007;
Vazquez et al., 2016).

In the liver as the largest digestive gland of the body of
cows are concentrated the most important physiological and

biochemical processes necessary to maintain homeostasis of
animals. An important indicator of protein-synthesizing
function of the liver is to determine the level of total protein
and its fractions in the serum of infected animals (Lavryshyn
& Gutyj, 2019). It reflects the changes that occur in the body
of cows in various pathological conditions (Said et al., 2020;
Slivinska et al., 2020), including experimental fasciolosis.
Animal blood proteins, being in close functional connection
with proteins of various tissues, reflect the changes that
occur in the tissues and organs of the body during disorders
of their metabolic processes caused by pathological factors.
(Gutyj et al., 2017; 2019).

The aim of the study was to investigate the level of total
protein and its fractions in the blood of cows in
experimental fasciolosis.

2. Materials and methods

12 cows of 4-5 years of age, black-spotted breed, were
selected for experiment, out of which 2 groups were formed,
six animals in each. Control group (C) animals were clini-
cally healthy. Animals of experimental group (R) were ex-
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perimentally infected with adolescents. During the research,
the rules of compulsory experiments were followed - selec-
tion and keeping of analogue animals in groups. The cows'
diet was balanced in terms of nutrients and minerals.

All animal manipulations were performed in accordance
with the European Convention for the Protection of Verte-
brate Animals Used for Experimental and Scientific Purpos-
es (Official Journal of the European Union L276/33, 2010).

Blood for analysis was taken from the jugular vein be-
fore infection and on the Sth, 10th, 15th, 20th, 25th and 30th
day of the experiment.

The concentration of protein and its fractions was stud-
ied according to the method (Vlizlo, 2012).

The analysis of research results was performed using the
software package Statistica 6.0. The probability of differ-
ences was assessed by Student's t-test. The results were
considered plausible at P < 0.05.

3. Results and discussion

According to studies, the clinical manifestation of fascio-
logical invasion in cows of the experimental group decreas-
es the level of total protein, where respectively on the 10th
day of the experiment it decreased by 4.7 %, and on the 15th
day of the experiment — by 7.4 % relative to the control
group of animals (Table 1).

Table 1
The level of total protein in the blood of cows with experi-
mental fasciolosis (M = m, n = 6)

Total protein, g/l
Groups of animals

Blood test time

(days) Control Research
Before infection 726+ 1.1 720+ 1.2
5 day 724+1.0 712+1.3
10 day 72.8+1.2 69.4+12
15 day 73.0+ 1.1 67.6 +1.3*
20 day 727+ 1.1 65.4 £ 1.3%*
25 day 72.5+1.3 62.5 £ 1.0%*
30 day 727+ 1.1 63.1 £1.0*

On the 20th day of the experiment, the level of total pro-
tein in the blood of the experimental group of cows contin-
ued to decrease and accordingly amounted to 65.4 £ 1.3 g/l,
while in the control group of cows it was 72.7 = 1.1 g/l. On
the 25th day of the experiment, the level of total protein in
the blood of the experimental group of animals was the
lowest, where relative to the control group of animals it
decreased by 13.8 %. On the 30th day of the experiment, the
level of total protein in the blood of inoculated cows in-
creased slightly, but compared to the control group remained
lower by 13.2 %, respectively.

The decrease in total protein in the blood of cows of the
experimental group was due to a decrease in albumin levels.
The decrease in the plasma of cows of the experimental
group of total protein on the background of a decrease in
albumin fraction confirms the violation of protein-
synthesizing function of cows' liver in experimental fasci-
olosis and the development of inflammatory reaction, which
is known to be characteristic of cytolytic syndrome. This
syndrome occurs as a result of disruption of the structure of
liver cells, especially hepatocytes. Sometimes only cell

membranes can be damaged, more often — even the cyto-
plasm, as well as individual cells as a whole.

It was found in the study of albumin levels that on the
15th day of the experiment, the level of this indicator in the
blood of cows of the experimental group decreased by
16.9 % relative to the control group of cows (Table 2). On
20 and 25 days of the experiment, the amount of albumin
continued to decrease and was respectively 37.5 £ 1.0 and
34.0 £ 0.8 g/l. It should be noted that the lowest level of
albumin was in the blood of cows of the experimental group
on the 25th day of the experiment, where compared with the
control group it decreased by 24.4 %, respectively.

Table 2
The level of albumin in the blood of cows in experimental
fasciolosis (M = m, n = 6)

Albumins, g/l
Group of animals

Blood test time
(days)

Control Research

Before infection 453+ 1.0 449+1.1

5 day 450+ 1.1 44.1+13

10 day 449+1.0 40.6 £ 1.2*

15 day 451+£1.2 37.5+1.0%*

20 day 449+1.0 35.8£0.7%*

25 day 45.0+ 1.1 34.0 £ 0.8%**

30 day 454+ 1.0 34.6 £ 1.0%*

It was found on the 30th day of the experiment that the
level of albumin in the blood of the experimental group was
34.6 £ 1.0 g/1, while in the control group of cows this figure
was slightly higher and was 45.4 + 1.0 g/1.

In response to hypoalbuminemia in the blood plasma of
infected animals of the experimental group there was a
compensatory increase in the content of globulins. Thus, on
the 15th day of the experiment in the blood of the experi-
mental group of animals found an increase in the level of
globulin fraction by 7.9 % relative to the control group of
cows (Table 3).

Table 3
The level of globulins in the blood of cows in experimental
fasciolosis (M = m, n = 6)

Globulins, g/l

Blood test time Group of animals
(days) Control Research

Before infection 273+0.7 27.1+1.0
5 day 27.4+0.6 27.1£0.8
10 day 27.9+0.7 28.8+£0.6
15 day 27.9+0.8 30.1 +£0.8*
20 day 27.8+0.6 29,6 1.0
25 day 27.5+0.8 28.5+0.9
30 day 27.3+0.7 28.5+0.5

A slight decrease in this indicator was found on the 20th
and 25th day of the experiment in the blood of cows of the
experimental group compared to the previous day, but it
should be noted that the level of globulins in the blood of
this group of animals remained high. On the 30th day of the
experiment, the level of globulins in the blood of cows of
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the experimental group increased by 4.4 % compared with
the control group of animals.

The value of the albumin/globulin ratio in the blood of
infested cows with the causative agent of fasciolosis is quite
indicative. It was found that the albumin-globulin ratio in
the blood of cows of the experimental group was probably
lower from 10 days of the experiment. This value of the
coefficient, of course, indicates the suppression of protein-
synthesizing function of the liver in these periods of re-
search.

It was found in the blood of infested cows of the experi-
mental group on the 15th day of the experiment a decrease
in this ratio by 22.8 %, and on the 20th day — by 25.3 %
relative to the control group. On the 25th day of the experi-
ment, the lowest A/G ratio was found in the blood of cows
of the experimental group, which was 1.19 + 0.04, respec-
tively, while in the control group it was 1.64 + 0.03 (Ta-
ble 2).

Table 4
Coefficient of A/G in the blood of cows with experimental
fasciolosis (M £ m, n = 6)

. A/G ratio
Blood test time -
(days) Groups of animals
Control Research
Before infection 1.66 £ 0.04 1.66 £0.05
5 day 1.64 +0.05 1.63+0.02
10 day 1.61 +£0.03 1.41 £+ 0.04%*
15 day 1.62 +0.03 1.25 £ 0.02%**
20 day 1.62 + 0.04 1.21 £ 0.06%*%**
25 day 1.64 £0.03 1.19 £ 0.04%**
30 day 1.66 = 0.05 1.21 £ 0.02%**

Thus, in cows with the development of experimental
fasciolosis inhibits the synthesis of albumin in the liver due
to toxic metabolites secreted by fasciols, while the increase
in globulin levels in their blood reflects the intensity of
inflammatory processes in cows of the experimental group,
as indicated by low A/G coefficient in infested cows.

4. Conclusions

In cows with experimental fasciolosis, a pronounced vio-
lation of the protein-synthesizing function of the liver was
found, which was manifested by a decrease in the level of
total protein and albumin with a simultaneous increase in the
level of globulins in their blood.

Prospects for further research. In the future it is
planned to investigate the functional state of the liver of
cows with experimental fasciolosis.
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