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ABSTRACT

Introduction: Optimum hematological parameters in mammals at the earliest stages of their individual
development are functionally extremely important for the subsequent course of their early ontogenesis and the
success of the implementation of their genetic program. One of the very functionally significant and vulnerable
blood systems is hemostasis. Its activity is able to regulate the trophism of tissues through the impact on the
activity of microcirculation, which is especially important during the newborn.

Objective: to assess changes in hemostasis parameters in weakened newborn calves and piglets.

Material and methods: In the study, 48 physically weakened newborn calves (experimental group of calves)
were taken, which were examined and examined once on the 1st day of life. Also in the work were examined 39
weakened newborn piglets (experimental group of pigs), which were examined once on the 1st day of life. The
arithmetic mean values recorded in the work of indicators that were obtained during the survey of 42 healthy
newborn calves and 35 healthy newborn piglets after triple examination during the neonatality phase were used as
controls.In work hematologic and statistical methods of research are applied.

Results: It was found out that on the first or second day of life in weakened calves and piglets, a number of
physiologically unfavorable changes in the hemostatic parameters of platelets, blood vessels and plasma
hemostasis are recorded. This leads to a pronounced activation of platelet and plasma hemostasis with functional
weakening of the hemostatic properties of the vessel walls. These disorders can cause pronounced negative
changes in all organs and form their general maladjustment. Conclusion: The presence of disturbances in the
hemostasis system in weakened calves and piglets during the neonatal phase should be considered as an important
mechanism for the development of weakening in their adaptation to the environment and inhibition of their further
growth and development.
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INTRODUCTION

The early stages of ontogenesis are at the same
time an extremely biologically significant and
vulnerable period in the life of any living
organism™®. The optimum deployment of an
individual program of development of a living
organism at this age is determined by the precise
work of its nervous® and humoral regulation®.
Further practical study of various physiological
aspects of the early development of productive

animals and the formation of their economically
important traits is of great practical importance
for agriculture®®. In this regard, the search for
the optimum conditions for their development
and the basic mechanisms for ensuring it makes
not only great sense for basic science’, but also
for the practice of breeding productive
animals®®.
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Previous studies have shown  special
significance for maintaining the optimum of the
processes of their growth and the development
of various hematological parameters'®*. Of
particular physiological significance among
them are various hemostasis parameters'***,

It is clear that the beginning of ontogenesis
outside the maternal organism and the initial
state of the mechanisms of adaptation to
environmental conditions in calves and piglets
are functionally extremely important and
strongly depend on microcirculatory processes
and the level of tissue trophism™. In turn, the
microcirculation is very strongly determined by
the hemostatic properties of platelets, blood
vessels and plasma hemostasis'>*®.

It has been noticed that disturbances in the
functioning of hemostasis are very frequent and
can significantly weaken the overall viability of
the organism'"*%. At the same time, there are
almost always violations of several hemostatic
parameters at once®®. At the same time,
changes in hemostasis in organisms, especially
of young age, in unfavorable environmental
conditions, remain poorly studied®#.  This
requires additional research to clarify this issue.

In this regard, the goal was set in the work: to
assess changes in hemostasis parameters in
weakened newborn calves and piglets.

MATERIALS AND METHODS

The studies were conducted in strict accordance
with the ethical principles established by the
European Convention for the Protection of
Vertebrate Animals used for experimental and
other scientific purposes (adopted in Strasbourg
on March 18, 1986 and confirmed in Strasbourg
on June 15, 2006). The study was conducted on
physiologically mature weakened newborn
calves and piglets, which were obtained from
first-calf cows and sows after the first farrowing,
which at the time of insemination had a body
weight slightly below normal.

In the study, 48 physically weakened newborn
calves (experimental group of calves) were
taken, which were examined and examined once
on the 1st day of life. Also in the work were
examined 39 weakened newborn piglets
(experimental group of pigs), which were
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examined once on the 1st day of life. The
arithmetic mean values recorded in the work of
indicators that were obtained during the survey
of 42 healthy newborn calves and 35 healthy
newborn piglets after triple examination during
the neonatality phase were used as controls.

The severity of platelet aggregation (AP) was
assessed by the time of its occurrence in
response to the introduction of ADP (0.5x10™
M), collagen (1: 2 dilution from the main
suspension) and adrenaline (5.0x10° M)Z.

An indirect assessment of the intensity of the
transformation of arachidonic acid into
thromboxane in platelets and the activity of
enzymes  providing  this  process  of
cyclooxygenase and thromboxane synthetase
was carried out using three transfer tests on a
photoelectrocolorimeter. In platelets, the
content of ATP and ADP was quantified and the
intensity of their secretion in response to
collagen was determined. Basal levels of actin
and myosin and their changes in the case of
platelet activation by collagen were determined.
In animals, levels of vascular control over
platelet aggregation, hemocoagulation and
fibrinolysis ~ were evaluated. The
antiaggregation properties of the vessels were
assessed in the conducted study by registering
AP with all inductors before and after temporary
venous occlusion and calculating the value of
the index of antiaggregatory activity of the
vessel wall. Its value was calculated during the
division of the duration of AP in plasma
obtained against the background of temporary
venous stagnation by the value of the time of
occurrence of AP in normal plasma®. The
activity of vascular control of hemocoagulation
was assessed by detecting the activity of
antithrombin 111 in the basal plasma and in the
plasma after temporary venous occlusion®.
Subsequently, the index value of the
anticoagulant activity of the vascular wall was
calculated. This was done by dividing the level
of antithrombin 111 activity in plasma taken with
venous occlusion by its activity in plasma taken
without it*. The level of vascular control over
the process of fibrinolysis was evaluated by
reducing the  time of  spontaneous
euglobulinlysis in intact plasma and in plasma
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obtained after temporary venous occlusion. The
index of fibrinolytic activity of the vascular wall
was calculated by dividing the time of
development of euglobulinlysis in plasma, taken
without occlusion by the time of euglobulinlysis
in plasma taken on its background®.

The functionality of coagulation hemostasis was
assessed by the level of activity of some
coagulation factors (I, I, VII, VIII, X, XII), the
hemocoagulation time in the activated partial
thromboplastin time test, the prothrombin time
and the hemocoagulation time in the thrombin
time test by applying standard methods®.
Results were processed using Student’s td test.

RESULTS

In the blood of weakened newborn calves was a
normal platelet count. In calves, AP, in
response to collagen, developed in 21.3+0.19s,
yielding 46.5% of control. Similarly, they had
accelerated AP in response to ADP (by 51.5%)
and adrenaline (by 35.3%). In the blood of
weakened newborn piglets, the normal platelet
count also turned out. The time of development
of AP with collagen was accelerated compared
with the control by 52.4%. In response to ADP
and adrenaline AP, they developed faster than in
the comparison group by 43.7% and 29.9%,
respectively (table).

Table. Disorders of hemostasis in weakened newborn calves and piglets

. . Calves, Mtm Piglets, M+m
RegisteredIndicators - ~
Weak animals,n=48 | control, n=42 | Weak animals,n=39 control, n=35
. . 40.6%0.10 39.140.16
Platelet aggregation with ADP, s 26.8+0.12 p<0.01 27.2+0.14 p<0.01
. . 31.2+0.14 30.8+0.09
Platelet aggregation with collagen,s 21.3+0.19 p<0.01 20.2+0.24 p<0.01
. . . 98.5+0.18 97.240.15
Platelet aggregation with adrenaline,s | 72.8+£0.10 p<0.01 74.8+0.16 p<0.01
The index of antiaggregatory activity 1.68+0.13 1.66+0.17
of the vascular wall with ADP 1.4220.17 p<0.01 1.480.19 p<0.01
The index of antiaggregatory activity 1.60+0.08 1.58+0.10
of the vascular wall with collagen 1.3220.07 p<0.01 1.3420.11 p<0.01
The index of antiaggregatory activity 1.65+0.09 1.63+0.13
of the vascular wall with adrenaline 1.50+0.09 p<0.01 1.46+0.15 p<0.01
. 99.8+0.17 98.6+0.21
- 0,
AT-I1I activity, % 86.7+0.14 p<0.01 85.6+0.10 p<0.01
Anticoagulant Index 1.33+0.07 1.30+0.05
vascular wall activity 1.16+0.06 p<0.01 1.15+0.09 p<0.01
Spontaneous time 186.1+0.41 183.1+0.32
euglobulinlysis, min 236.0+0.42 p<0.01 221.5+0.54 p<0.01
Fibrinolytic index 1.42+0.16 1.39+0.12
vascular wall activity 1.25+0.06 p<0.01 1.23+0.09 p<0.01
Coaaulation factor 1. g /| 2.4+0.12 1.8+0.13 2.2+0.14 1.7+0.09
9 ' 9 p<0.01 p<0.01
Coaaulation factorll. % 78.8+0.39 74.2+0.23 79.7+0.36 74.0£0.18
g 70 p<0.05 p<0.05
Coagulation factorVII, % 71.2+0.19 70.6+0.10 72.8+0.24 71.240.16
. 142.6+0.10 94.0+0.12 156.2+0.09 93.240.18
0,
Coagulation factorVIIl, % p<0.01 p<0.01
Coagulation factorX, % 62.7+0.09 62.1+0.14 62.5+0.14 61.8+0.19
Coagulation factorXIl, % 90.8+0.22 90.3+0.24 91.440.21 89.740.15
Activated partial thromboplastin time, | 31.6+0.16 40.210.30 32.0£0.28 39.2+0.24
S p<0.01 p<0.01
Prothrombin time. s 14.1+0.19 17.9+0.18 14.3+0.15 17.6+0.16
' p<0.01 p<0.01
Thrombin time. s 16.2+0.29 18.6+0.20 16.1+0.31 18.0+0.25
‘ p<0.01 p<0.01

Legend: p - reliability of differences of outcome and control, p; - reliability of differences in the dynamics of
indicators against the background of correction.
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In weakened newborn calves, a weakening of
vascular wall control over the AP process was
noted: in relation to ADP, the antiaggregation
index of the vessel wall was reduced by 18.3%,
in relation to collagen and adrenaline, its value
was lower than control by 21.2% and 10.0%,
respectively. In weakened newborn piglets, a
decrease in vascular wall control over AP was
also found: in relation to ADP, the value of the
antiaggregation activity index of the vessel wall
was inferior to control by 12.2%, for collagen
and adrenaline its level was lower than control
values by 17.9% and by 11.6%, respectively.
The experimental group of calves revealed a
weakening of the production of antithrombin 11l
by endotheliocytes.  This was judged by
lowering its level in their blood by 15.1% and
by decreasing the value of the index of
anticoagulation activity of the vascular wall by
14.6%. In experimental calves, a spontaneous
euglobulinlysis slowed down by 26.8%, which
was combined with a decrease in the vascular
fibrinolytic activity index by 13.6%. A low
level of antithrombin 11l activity and a 13.0%
lower value of the index of anticoagulant
activity of the vascular wall were found in the
weakened neonatal piglets taken in the study. In
test pigs, the duration of spontaneous
euglobulinlysis was increased by 24.2%, and the
index of the fibrinolytic activity of the vascular
wall was reduced by 13.0%.

The experimental group of calves showed an
increase in the activity of coagulation factors I,
Il and VIlwith normal activity of factors VII, X
and XII. In piglets of the experimental group,
the activity of factors I, 1l and VIII and the
normal activity of VII, X and XII coagulation
factors were also increased.

The development of coagulation in general
coagulation tests in calves of the experimental
group was regularly accelerated, reflecting the
found changes in the activity of their individual
coagulation factors: activated partial
thromboplastin time by 27.2%, prothrombin
time by 26.9% and thrombin time by 14.8%. A
similar reduction in clotting time in coagulation
tests was observed in piglets from the
experimental group. They found an earlier
development of hemocoagulation in the test of
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activated partial thromboplastin time by 22.5%,
in the test for determining the prothrombin time
by 23.1% and in the test for recording the
thrombin time, by 11.8%.

DISCUSSION

A vital blood system in productive animals is
the hemostatic system®?.  The rheological
parameters of blood”’, and, consequently, the
maintenance of homeostasis in the body*?°, are
seriously dependent on its optimum during
ontogenesis. The decrease in the level of
tension in the functioning of the mechanisms of
platelet, vascular and coagulative hemostasis,
especially in the early stages of life,
significantly worsens adaptation to the external
environment®,

The assessment of the ability of platelets to
aggregate in response to all tested inductors
revealed that weaker calves and piglets
developed an increase in the sensitivity of
platelets to them. This inevitably provides rapid
aggregation in the lumen of blood vessels in
young animals of both species of productive
animals®®,

Obviously, based on the revealed changes in
calves and piglets, an increase in the sensitivity
of platelets to the applied platelet aggregation
agonists was noted®. This contributed to its
release in both species of animals to the non-
physiological level characteristic of pre-
disease®™®.  Apparently, this is based on the
development of increased expression of
fibrinogen receptors (GPlIv-1113) on
platelets’”®, an increase in the level of
activation of phospholipases A,*° and C*, and
intensification of platelet formation***,

In both groups of experimental animals, a
weakening of the antiaggregation properties of
the vascular wall was found in both groups of
young animals can be explained by depression
in their vessels generating prostacyclin®*** and
nitric oxide*“®, which are able to limit platelet
activity**®  and  provide  physiological
microcirculation in the internal organs***°.

The state of its anticoagulant® and fibrinolytic®
parameters is of great importance in weakening
the atrombogenic parameters of the wvascular
wall in experimental calves and piglets. The
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first is associated with depression of synthesis in
the walls of blood vessels of the physiological
anticoagulant - antithrombin 111°***, The second
antithrombogenic mechanism of the vascular
wall is associated with the weakening of the
synthesis of plasminogen activators in it in
experimental calves and in piglets™®. The
impairment of the functioning of both of these
hemostatic mechanisms in the groups of
experimental animals created the basis for the
formation of thrombophilia.

The enhancement at the time of birth of plasma
coagulation activity in experimental calves and
piglets was associated with an increase in their
activity of plasma plasma factors I, I, and VIII
participating in the implementation of both
hemocoagulation pathways®®.  This was
confirmed by the acceleration found in the study
in experimental animals for hemocoagulation in
general coagulation tests: activated partial
thromboplastin time, prothrombin time, and
thrombin time>*®,

CONCLUSION

For weakened newborn calves and piglets,
excessive platelet, vascular, and plasma
hemostasis was characteristic, which apparently
had a negative effect on the microcirculation
processes. The revealed hemostasiopathy
created a serious risk of deterioration of trophic
processes in the tissues of weakened animals
and, above all, in their musculoskeletal system
and internal organs, which prevented the
maximum  possible realization of their
productive potential.
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