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Abstract

The development of dairy farming requires not only the
availability of modern methods of treating young animals but also
tracking its long-term results. Until now, calves can often have
dyspepsia, which can significantly weaken the animal, sometimes
leading to its death. Applicable approaches for its treatment quite
effectively eliminate the main symptoms of dyspepsia, however,
the state of hematological and hemostasiological parameters that
are very significant in terms of prognosis in recovered calves
remain unassessed. The purpose of the work: is to determine the
state of activity of the main characteristics of hemostasis in calves
with dyspepsia. 35-month-old Black-and-White calves cured of
dyspepsia after standard treatment were examined. The control
group included 28 one-month-old Black-and-White calves that
had no health problems. In calves who recovered from dyspepsia,
high hemostatic capabilities of platelets were noted, occurring
spontaneously and in response to an inductor. These calves also
had activation of blood coagulation with a weakening of the
biological capabilities of fibrinolysis. It can be assumed that
calves cured of dyspepsia have disorders in the hemostasis system
that can impair hemocirculation and inhibit their development.
This study shows that treatment options for dyspepsia need to be
evaluated for their effect on platelet activity and plasma
hemostasis for subsequent widespread use of treatment options
that positively affect them.
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Introduction

Animal husbandry of modern mankind is a fairly significant
branch of agriculture, supplying food for most of the world's
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population. There is a need to continue increasing the volume of
livestock products, which can only be done by putting into
practice all scientific information (Oshurkova & Glagoleva,
2017). It is very relevant to consider the state of vital systems in
calves that have recovered from the most common diseases in
them (Glagoleva & Medvedev, 2020). The -collection of
information on the characteristics of calves after their cure can
help improve the current veterinary and zootechnical measures
for cattle to more fully preserve their dictated qualities and
eliminate the risk of a new pathology in young animals
(Zavalishina, 2018a; Shkromada et al., 2022). In the case of a
detailed collection of versatile information about calves, it will be
possible to supplement the scientific base on the features of their
hematological parameters after the main variants of diseases,
which will also allow monitoring in relation to the completeness
of the elimination of pathology (Zavalishina, 2020d).

A very important problem of modern animal husbandry is
disorders in the digestive system, which prevent the maximum
safety of calves and their complete recovery after any type of
pathology (Lashkova et al., 2022). Researchers see a huge role in
solving this problem in the monitoring of hematological
parameters, which are very important for ensuring the viability
and productivity of animals. Despite some of their ability, they
are a reliable marker of the functional status of an organism,
reflecting the degree of its response to any external influences
(Zavalishina, 2018f). It has long been noted that hematological
parameters very early and sensitively react to changes in
metabolism in tissues (Kutafina, 2017). At the same time,
hematological indicators themselves can be regulators of many
vital manifestations of the body (Tkacheva & Medvedev, 2020a)
and contribute to their strengthening or weakening (Zavalishina,
2018c).

No objection to maintaining homeostasis in cattle requires
optimal perfusion of internal organs, which is significantly
affected by the state of the hemostasis system (Krasnova &
Kutafina, 2015). It is recognized that the level of cell viability in
different tissues is closely related to the processes occurring in
the blood, including those associated with the implementation of
hemostasis (Vorobyeva & Medvedev, 2020a). The importance of
the hemostatic properties of blood is associated with their
regulatory effect on the degree of blood supply to tissues, their
manifestations of viability, and, ultimately, the realization of the
productive potential in the animal (Solovyova et al., 2020). Given
the great importance of the hemostasis system for the whole
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organism, it is studied from different positions in different states
of the body (Zavalishina, 2018e; Vorobyeva & Medvedev, 2018).

It is known that in various pathological processes, signs of
activation of hemostasis mechanisms are often recorded, which
worsens the entire hemocirculation in the body (Kutafina, 2015).
In calves that have undergone various diseases, possible changes
in the work of hemostasis have not yet been clarified. It is too
early to consider the main mechanisms for the development of
various hemostatic dysfunctions in case of trouble in their body to
be clear.

It has been noted that the body of calves can react early and
strongly to the dynamics of the state of metabolic processes while
changing manifestations of their vital activity
(Zavalishina, 2020c). First of all, this is possible with various
diseases that significantly weaken the body even after treatment
with the elimination of the main pathological manifestations
(Gryshchenko et al., 2016). Thus, the consequences of dyspepsia
for hemostasis in calves preparing to start eating plant foods
remain unidentified, which was the reason for this study
(Efremov, 2023).

several

The purpose of the study: is to determine the state of the main
characteristics of the activity of hemostasis in calves with
dyspepsia.

Materials and Methods

There were observed 35 black-and-white calves at the age of one
month, black-and-white breeds kept in livestock farms in the
Vologda region of Russia. All calves had dyspepsia and

Table 1. Hemostatic parameter in observed calves

recovered from it 7-10 days before inclusion in the study. They
formed a group of survivors. These calves received standard
treatment for their dyspepsia, consisting of antibiotics,
sulfonamides, sorbents, and vitamins. The control group included
28 completely healthy calves that had not previously been sick
and did not experience any negative environmental effects. The
diet of all calves observed in the work was standard.

In all calves, the amount of fibrinogen in the blood was
determined using the Claus method. The level of fibrin-monomer
complexes was assessed using a visual method, using reagents
from the Technology-Standard enterprise (Russia). The amount
of plasminogen in the blood of animals was recorded using the
apparatus FP-901 (LabSystems, Finland) using chromogens
(Dade Behring, Germany). The duration of activated partial
thromboplastin time was determined using a HumaClot
coagulometer (HUMAN GmbH, Germany) using standard
HemoStataPTT-EL reagents. We figured out the value of the
international normalized ratio. Platelet aggregation activity was
assessed on a two-channel laser analyzer of the aggregation
process (Biola, Russia). Platelet aggregation was induced with
adenosine diphosphate (ADP) at a dose of 0.5 uM. Mathematical
processing of digital results was performed by calculating
Student's t-test.

Results and Discussion

The calves that recovered from dyspepsia demonstrated changes
in the hemostatic properties of platelets, the mechanism of
coagulation, and the course of fibrinolysis (Table 1). The levels
of some of these parameters in calves that had dyspepsia
significantly differed from the level of calves that did not have it.

Indicators of the hemostasis system g]::lcl‘[’,"’:’lr:;’is Cont:lllzgsroupa

Plasminogen, % 88.8+0.56 95.2+0.71

Activated partial thromboplastin time, s 29.54+0.75%* 38.2+0.84
Fibrinogen, g/l 3.1£0.22%** 2.4+0.29
International normalized ratio, units 1.16+0.16* 1.24+0.12
Soluble fibrin-monomer complex, mg/dl 3.2+0.31%* 2.740.67
Platelet aggregation 0.5 uM ADP, units 2.34+0.26* 2.05+0,15
Spontaneous platelet aggregation, units 1.16+0.11* 1.02+0.14

Legend: statistical significance of differences in indicators in recovered calves from the control level * - p<0.05, ** - p<0.01.

In the group of recovered calves, a significant reduction in
thromboplastin-activated partial time (by 29.5%), a tendency to
decrease in blood plasminogen (7.2%), and an international
normalized ratio (6.9%), an increase in the amount of fibrinogen
(29.5%) %) and an increase in the level of soluble fibrin
monomers (18.1%). At the same time, in those who had been ill,
there was an increase in the severity of spontaneous (by 13.7%)
and stimulated by the inducer adenosine diphosphate (by 15.1%)
platelet aggregation (Efremov, 2023; Huyen et al., 2023; Keliddar
et al., 2023; NGUYEN et al., 2023; Truong et al., 2023; Zoubi et
al., 2023).

Modern animal husbandry continues to need intensification,
which can be achieved by acquiring additional knowledge on the
main points of cattle biology. It is especially necessary to clarify
the age aspects of the leading parameters in calves in full health,
in the case of the development of pathology, as well as in the
course of recovery from it (Terela & Strilets, 2023). The study of
the main aspects of the vital activity of the systems of these
animals is necessary for the improvement of veterinary measures
for the improvement of the population of replacement young
animals with potentially high productivity, which can be realized
under optimal conditions for their existence (Oshurkova &
Glagoleva, 2017).
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Until now, systematic studies in veterinary medicine have not
made it possible to collect a complete picture of the
characteristics of the blood of cattle under various conditions. For
this reason, there is a great need to study the processes realized in
the blood under many conditions of the animal organism,
especially at an early age (Vorobyeva & Medvedev, 2020b).

Obviously, during the development of a calf, there is a risk of
many deviations in the parameters of his body, changing the
intensity of hemocirculation in all tissues. Of great interest in this
are the processes occurring at the level of capillaries. Their
importance is extremely high due to their provision of metabolic
processes and gases necessary for metabolism. This is especially
significant for the main number of biological processes in the
body that provide the liquid properties of blood. Modern
researchers consider this to be very important for maintaining
optimum homeostasis (Zavalishina,
2018d).

in productive animals

It is recognized that the entire ontogenesis in different animals is
associated with the adaptation of their life support mechanisms to
different environmental conditions due to the activation of a mass
of life support processes with the mandatory participation of
hemostasis in this. This activates the course of the main
phenomena of vital activity necessary to maintain the health of
the animal (Velikanov et al., 2020).

Being hereditarily determined, the values of hematological
parameters can fluctuate in close connection with the current state
of the body and influences on it from the external environment.
For this reason, there is a great urgency to further study the
influence of pathological processes and their consequences on a
living organism. Performing additional observations on the
biology of calves can provide a reliable basis for further
development of technologies for their treatment and maintenance.
As a result of the use of information found in the process of
observation, it is possible to increase the efficiency of animal
husbandry (Smolovskaya et al., 2022).

In the course of performing various studies, it was possible to
establish on various biological objects that hemostasis indicators
react quite early to changes in the state of the body and, first of
all, to the appearance of any diseases or even to the beginning of
the formation of dysfunction. A very common mechanism of their
development is the intensification of lipid peroxidation, which
significantly weakens all vital manifestations. It is noted that
under these conditions, as a rule, activation of hemostasis
parameters occurs, contributing to a significant deterioration in
the rheological characteristics of blood (Mal et al., 2018). In
many respects, with the development of these disorders, it is
customary to associate the weakening of microcirculation and the
depression of metabolism in the presence of pathology against the
background of a weakening of the antioxidant defense of the
body (Tkacheva & Zavalishina, 2018).

Despite the extreme biological significance, the work of
hemostasis, its condition in calves cured of various diseases,
remains little studied. It is clear that in the presence of pathology
in the body, productive animals develop deviations in blood

parameters (Vorobyeva & Medvedev, 2020c), but their stability
after the cure of the underlying disease is unknown (Linh, 2023).

In the course of the study, in calves who had recovered from
dyspepsia, an increase in the mechanisms of hemostasis was
noted. This was manifested in them by a clear increase in
hemacoagulation along both pathways of its activation. This is
associated with an increase in the activity of coagulation factors
in calves. Apparently, in their blood, in this case, excessive
formation of thromboplastin occurs with increased contact
activation of factor XII. This is ensured by an increase in their
level of fibrinogen and the content of soluble fibrin-monomeric
complexes in the blood. These changes indicate the acceleration
of fibrin self-assembly, which is little inhibited by the
mechanisms of fibrinolysis (Zavalishina, 2020b).

Taking into account the known facts about animal hemostasis, we
can say that the weakening of metabolic processes and
antioxidant protection throughout the body (Solovyova et al.,
2020) occurs primarily due to the activation of platelets
(Zavalishina, 2018b). This phenomenon is based, among other
things, on a decrease in the amount of cyclic adenosine
monophosphate in platelets with an increase in the synthesis of
thromboxane Az (Mal et al., 2018). Under these conditions, the
formation of platelet aggregates is activated in the blood (Fomina
et al., 2019; Zavalishina, 2020a).

There is reason to suspect the existence of a connection between
the physical condition and the level of development of
productivity parameters, on the one hand, with hematological
features, on the other hand (Kutafina, 2015). In the work
performed, a fragment of early ontogenesis and a separate disease
were considered, and in this regard, it is not yet possible to judge
in general the consequences of the development of diseases in the
first half of early ontogenesis in relation to the entire further
development of calves in close connection with the dynamics of
their hemostatic parameters (Tkacheva & Medvedev, 2020b). At
the same time, the data obtained in the work on the state of
hemostasis after recovery from the considered disease can be a
stimulus for subsequent detailed observations, taking into account
the subsequent productivity of calves. The significance of such
observations is beyond doubt due to the presence of a clear
relationship between the level of hemostasis activity and the
productive qualities of cattle (Oshurkova & Glagoleva, 2017).

Conclusion

Modern animal husbandry continues to need the accumulation of
various knowledge for its further intensification. It is necessary to
continue to find out the levels of the leading parameters of the
body of calves during early ontogenesis in conditions of
pathology and after the elimination of its main manifestations. It
becomes clear that blood and especially its hemostatic parameters
are extremely important for ensuring the viability and realization
of the productivity of the body of cattle (Efremov et al., 2023;
Febriandika et al., 2023; Hoang & Efremov, 2023; Rouholamin ef
al., 2023). The beginning of ontogenesis in calves may be
accompanied by the appearance of various diseases that affect the
state of their life support systems. The great significance of the
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study is recognized concerning the vital processes that are
realized in the blood, which is the liquid medium of the whole
organism. Therefore, it is required to elucidate the activity of the
mechanisms that determine the liquid characteristics of the blood
under any conditions, especially in productive animals. It was
found that after the elimination of signs of dyspepsia in calves,
excessive activity of hemostasis persists, worsening their
microcirculation and tissue trophism. In calves with dyspepsia,
hemostatic disorders consisted of activation of plasma
hemostasis, weakening of fibrinolysis, and excessive severity of
platelet aggregation. Because the changes found can worsen all
types of metabolism and can weaken the formation of
productively significant qualities in calves. In this regard, in the
treatment of dyspepsia in calves, it is necessary to control the
parameters of hemostasis and, in the presence of excessive
activity, to carry out therapeutic measures after the elimination of
the clinical manifestations of the disease to stop the existing
laboratory disorders. In addition, in future studies, it is necessary
to search for therapeutic approaches that could affect the state of
hemostasis.
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