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Abstract. The normal state of hematological parameters in mammals at the beginning of ontogenesis is
rightfully considered to be functionally very significant for the development of early ontogenesis in them.
Hemostasis is considered to be very significant for vital functions and vulnerable blood systems. Its
condition affects trophism due to the effect on the state of microcirculation, which is very important at the
beginning of ontogenesis. In the neonatal phase, calves and piglets develop the formation of hemostasis and
therefore, during these periods it can be easily disrupted. The appearance of hemostatic dysfunctions in the
body of young animals, despite its importance, is still very poorly studied. This circumstance was the
motivation for the study of the activity of the hemostatic system in calves and piglets that were born
physically weakened. It was found that immediately after birth in weakened calves and piglets, there are
physiologically unfavorable changes in platelet activity, vascular hemostasis and blood coagulation. This
provides them with the appearance of excessive platelet activity and blood clotting with a significant
weakening of vascular hemostasis. All these disorders lead to negative changes in their internal organs and
create their serious dysfunctions. The development of disorders in the mechanisms of hemostasis in
physically weakened calves and piglets during the neonatal phase is a serious mechanism for weakening
their adaptation to the environment and slowing the growth and development of animals.

1 Introduction
The first stages of ontogenesis are considered very
biologically important and at the same time vulnerable in
any organism [1]. The normal deployment of an animal
organism development program is always determined by
the optimum functioning of its nervous system and
humoral regulation system [2]. Thorough study of many
physiological mechanisms of development of young
productive animals and the growth of economically
significant parameters in them is of great importance for
livestock and pig breeding [3, 4]. For this reason, the
search for the best conditions for their life and the
leading mechanisms of its conservation is of great
importance for basic science [5] and for the cultivation
and breeding of any productive animals [6, 7].
Earlier studies have confirmed the great importance
for maintaining the normal course of the processes of
their growth and optimum hematological parameters.
The characteristics of hemostasis are of particular
functional importance among them [8].
The normal beginning of early ontogenesis and the
activity of adaptive mechanisms to environmental factors
in calves and piglets is very dependent on
hemocirculation in small vessels [9]. Moreover, the
course of microcirculation is largely determined by the
state of hemostatic mechanisms [10].

*

The deterioration in the functioning of the
mechanisms of hemostasis is often recorded and can
weaken the overall viability of the animal. It has been
noted that dysfunctions of several hemostasis parameters
are often recorded at once [11].
The degree of hemostasis disturbance, especially at a
young age, is still poorly studied due to the influence of
adverse environmental conditions [12]. In this regard, it
is necessary to continue studies on the dynamics of
hemostasis in young animals caught in adverse
environmental conditions.
The goal was outlined: to assess the dynamics of
hemostasis in physically weakened newborn calves and
piglets.

2 Materials and methods
This work was carried out in full accordance with the
ethical standards defined by the European Convention
for the Protection of Vertebrate Animals, which are used
for experimental and other scientific purposes (adopted
in Strasbourg on March 18, 1986 and confirmed in
Strasbourg on June 15, 2006).
The work was carried out on physiologically mature
physically weakened newborn calves and pigs. They
were received from first-calf cows and weakened sows
after the first farrowing, which had less body weight at
the time of insemination.
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The study included 48 weakened newborn calves
(made up the experimental group of calves). All of them
were examined and examined once on the 1st day of life.
Also 39 physically weakened newborn piglets were
examined (constituted the experimental group of
piglets). They were also examined once on the 1st day
of life. The control in the work was indicators that were
obtained during the examination of 42 healthy newborn
calves and 35 healthy newborn piglets.
The state of platelet aggregation (AP) was
determined by the value of its development time after the
introduction of ADP (0.5×10–4 M) and collagen (1: 2
dilution from the main suspension) into the plasma [13].
The anti-aggregation capabilities of the vascular
walls were determined during registration of the time of
AP with both inducers in plasma taken without
temporary venous occlusion and obtained against its
background with the calculation of the value of the index
of anti-aggregation activity of the vascular walls. Its
value was calculated by dividing the time of AP in
plasma taken under conditions of temporary venous
stasis by the time of development of AP in standard
plasma [13]. The state of vascular control over the
hemocoagulation process was determined during the
evaluation of antithrombin III activity in standard plasma
and in plasma taken using temporary venous occlusion
[13]. Then, the index of anticoagulation activity of the
vascular walls was calculated. This was done by
dividing the value of antithrombin III activity in plasma,
which was obtained against the background of venous
occlusion in plasma obtained without occlusion [13].
The state of vascular control over fibrinolysis was
determined by reducing the duration of spontaneous
euglobulin lysis in standard plasma and in plasma, which
was obtained under conditions of temporary venous
occlusion. The value of the index of fibrinolytic activity
of the vascular walls was calculated by dividing the time
of euglobulin lysis in standard plasma by the amount of
euglobulin lysis in plasma, which was obtained under
conditions of temporary venous occlusion [13].
Blood coagulation activity was evaluated by the
duration of hemocoagulation during the test of activated
partial thromboplastin time, the value of prothrombin
time and the value of hemocoagulation time during
thrombin time using conventional methods [13]. The
obtained results were processed using Student's criterion
(td).

18.3 %, with collagen by 21.2 %. In weakened newborn
piglets, a decrease in the level of vascular control over
AP was revealed: the antiaggregation activity index of
the vessel wall was lower than the control with ADP by
12.2 %, with collagen by 17.9 %.
Depression of synthesis in antithrombin III vessels
was found in experimental calves. This was indicated by
a decrease in its level in the blood of these animals by
15.1 % and a decrease in the index of anticoagulation
activity of the vascular wall by 14.6 %. Weakened
calves showed inhibition of euglobulin lysis by 26.8 %
with a decrease in the index of fibrinolytic activity of
blood vessels by 13.6 %. Physically weakened piglets
showed a low level of antithrombin III activity and a
decrease in the anticoagulant activity index of the
vascular walls by 13.0 %. In experimental piglets, the
time of euglobulin lysis was increased by 24.2 %, and
the index of fibrinolytic activity of the vascular wall was
reduced by 13.0 %.
The coagulation time in the course of general
coagulation tests in experimental calves was accelerated:
the value of activated partial thromboplastin time by
27.2 %, the value of prothrombin time by 26.9 % and the
duration of thrombin time by 14.8 %. A similar
acceleration of hemocoagulation in coagulation tests was
detected in experimental piglets. It turned out that they
were characterized by an earlier onset of
hemocoagulation in the test of activated partial
thromboplastin time by 22.5 %, in the test for recording
thrombin time by 11.8 % and in the test for determining
prothrombin time by 23.1 %.

4 Discussion
Despite the great biological significance of hemostasis,
changes in the activity of its components in functionally
weakened calves and piglets are still insufficiently
studied. In this regard, it was of theoretical and practical
interest to evaluate their state of functional activity of
platelets, blood vessels, and the coagulation system.
These data should clarify the question of the degree of
response of hemostasis to adverse conditions during the
intrauterine stage of development of calves and piglets
[14].
It becomes clear that in cattle and pigs, the neonatal
phase is very vulnerable and, at the same time,
functionally significant for further processes of growth,
development and laying the foundations for future
productivity [15]. It seemed practically significant to
assess the degree of change in the functional activity of
all elements of the hemostatic system in newborn calves
and piglets born weakened. The information obtained
should reveal the possible degree of deviation of the
components of hemostasis from the optimum in the case
of functional weakening of newborn calves and piglets.
The assessment of platelet activity, vascular
hemostasis and hemocoagulation in weakened calves and
piglets has helped establish the potential level of their
changes in these species of productive animals.
Obviously, weakened calves and piglets under normal
environmental conditions are characterized by activation

3 Results
Weakened young animals of both species had a normal
platelet count. In calves, AP with collagen attacked for
21.3 ± 0.19 s, which was 46.5 % less than the control. A
comparable acceleration of AP was noted in them with
ADP (by 51.5 %). The time of onset of antibodies with
collagen in piglets was accelerated by 52.4 %. With
ADP, they also developed faster compared to the control
by 43.7 % (table 1).
In physically weakened calves, weakening of
vascular control over antibodies was found: the index of
antiaggregation activity of the vessel wall with ADP by
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of lipid peroxidation processes in plasma already during
the colostrum feeding phase. Apparently, this is due to
the development of a weakening of the antioxidant
protection of the plasma in them. This leads to the
development of damage caused by lipid peroxidation in

the external structures of the membranes of platelets and
endotheliocytes and its stimulation of the synthesis of
coagulation factors in the liver [16].

Table 1. Features of hemostasis in physically weakened newborn calves and piglets
Newborn calves, M±m
Piglets, M±m
weakened young,
control group,
weakened young,
control group,
n=48
n=42
n=39
n=35
Platelet aggregation time with ADP, s
26.8±0.12
40.6±0.10
27.2±0.14
39.1±0.16
р<0.01
р<0.01
Platelet aggregation time with collagen, s
21.3±0.19
31.2±0.14
20.2±0.24
30.8±0.09
р<0.01
р<0.01
The value of the index of antiplatelet
1.42±0.17
1.68±0.13
1.48±0.19
1.66±0.17
activity of the vascular wall with ADP
р<0.01
р<0.01
The value of the index of antiaggregatory
1.32±0.07
1.60±0.08
1.34±0.11
1.58±0.10
activity of the vascular wall with collagen
р<0.01
р<0.01
Activity antithrombin III, %
86.7±0.14
99.8±0.17
85.6±0.10
98.6±0.21
р<0.01
р<0.01
Anticoagulant Index Value
1.16±0.06
1.33±0.07
1.15±0.09
1.30±0.05
vascular wall activity
р<0.01
р<0.01
Spontaneous time
236.0±0.42
186.1±0.41
227.5±0.54
183.1±0.32
euglobulin lysis, min
р<0.01
р<0.01
Fibrinolytic index value
1.25±0.06
1.42±0.16
1.23±0.09
1.39±0.12
vascular wall activity
р<0.01
р<0.01
Activated partial thromboplastin time, s
31.6±0.16
40.2±0.30
32.0±0.28
39.2±0.24
р<0.01
р<0.01
Prothrombin time, s
14.1±0.19
17.9±0.18
14.3±0.15
17.6±0.16
р<0.01
р<0.01
Thrombin time, s
16.2±0.29
18.6±0.20
16.1±0.31
18.0±0.25
р<0.01
р<0.01
Note: p – significance of differences in outcome and control, p1 – significance of differences in the dynamics of indicators against the
background of correction.
Registrated
parameters

The study has found that weakened calves and piglets
throughout the newborn have accelerated platelet
aggregation. Obviously, its stability is largely ensured in
weakened calves and piglets by increasing the sensitivity
of platelet receptors to aggregation inducers constantly
present in animal blood and by increasing the activity of
platelet mechanisms for the implementation of their
functions. The revealed physiological changes can be
explained by an increase in the number and sensitivity of
the main types of platelet receptors, an increase in the
content of adenyl nucleotides in the blood plates, an
increase in their secretion during aggregation, an
intensification of thromboxane formation and an
acceleration of self-assembly of actin and myosin in
them [17]. The increase in the sensitivity of blood plates
to the action of a strong collagen inducer, found in
weakened calves and piglets, is obviously also based on
the increase in the functional capabilities of
phospholipase C [18]. This leads to their intensification
of the phosphoinositol pathway – an increase in the
amount of diacylglycerol in platelets and an increase in
the activity of protein kinase C, which intensifies the
phosphorylation of actin and myosin proteins and
accelerates their sliding relative to each other during
platelet activation. The increase in the sensitivity of the
blood platelets of these animals to a weak inducer of
ADP and their binding to fibrinogen via the
corresponding receptors (GPIIв-IIIа) is undoubtedly
accompanied by the activation of phospholipase A2 [19].

This ensured accelerated intake of arachidonate from
membrane phospholipids in weakened newborn animals
[20], which, under the influence of intensified
cyclooxygenase and thromboxanesynthetase, is actively
converted in platelets into proaggregated prostaglandins
(PGF2α and thromboxane A2) [21].
In this regard, it is clear that the level of platelet
activity in weakened calves and piglets is excessively
increased. This creates obstacles to their normal growth
and optimum implementation of their genetic program of
productive qualities [22].
Changes in platelet activity in weakened calves and
piglets during the neonatal phase were accompanied by
functionally disadvantageous violations of vascular
control over it. Thus, in weakened animals, a significant
decrease in vascular control over platelet activity was
revealed due to depression in the synthesis of vascular
antiplatelet agents [23]. This was confirmed during a
test with temporary venous occlusion in the observed
calves and piglets by inhibition of platelet aggregation in
response to ADP and collagen [24]. The weakening
vascular control of platelets in weakened animals was
based on a decrease in the synthesis of prostacyclin and
NO in their vessels [25]. This largely contributed to the
growth of the density and activity of collagen receptors
Ia - IIa and VI on the membranes of blood platelets [26].
In addition, a decrease in the synthesis of substances
with anticoagulant (antithrombin III and proteins C and
S) and fibrinolytic (tissue plasminogen activator)
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properties is of great importance in weakening the
physiologically necessary level of the atrombogenic
properties of blood vessels in weakened animals [27].
Obviously, this is due in weakened newborn calves and
piglets with a high level of lipid peroxidation in the
liquid part of the blood, which leads to alteration of the
vascular endothelium and a weakening of the synthesis
of hemocoagulation-significant compounds in it.
Based on the studies, it can be argued that in
weakened newborn calves and piglets, the activity of
vascular hemostasis is significantly reduced, which
creates the conditions for incomplete adaptation of
animals to living conditions.
Increased hemocoagulation in weakened young
animals was associated with an excessive increase in
physiological processes characteristic of this age:
1) pronounced activation of a number of factors: V,
VIII, IX, XII, which ensured the rapid flow of
coagulation along the internal path, as evidenced by the
short duration of the activated partial thromboplastin
time;
2) significant activity in the blood of animals of
factor VII, which ensures physical acceleration of the
external coagulation mechanism, as indicated by
prothrombin time shortened in them [28].
In addition, the basis of the hypercoagulation found
in weakened newborn calves and piglets is apparently
based on several more mechanisms: 1) high
hypercatecholaminemia at birth, which can stimulate the
kinin and thrombin mechanism, as well as the activity of
the complement system [29]; 2) plasma levels of
angiotensin
II,
adrenocorticotropic
hormone,
somatotropic hormone, aldosterone that are able to
enhance hemostasis processes at the time of birth; 3) the
ingress of a large amount of thromboplastin of tissue
origin into the plasma due to excessive alteration of the
fragile vessels of the umbilical cord [30].
It becomes clear that under conditions of physical
weakening of newborn calves and piglets, excessive
activation of hemocoagulation processes takes place,
which significantly exceeds the degree of natural
physiologically justified changes in their activity at this
age.
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