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ABSTRACT

In newborn calves with functional digestive disorders, an increase in platelet aggregation functions
was found in vitro and in vivo. These disorders are based on deep changes in the lipid composition of platelet
membranes, an increase in the level of medium molecules in plasma and blood plates, activation of lipid
peroxidation in them, increased synthesis in the vascular wall of von Willebrand factor and intensification of
thromboxane formation in blood plates. Activation of thromboplastin formation is the leading cause of
increased blood coagulation in newborn calves with functional digestive disorders. Against the background of
their use of Ecos, positive dynamics of platelet hemostasis was observed in newborn calves with functional
disorders of the digestive system. These effects are due to the improvement of metabolic processes, a
decrease in the toxic effect of lipid peroxidation and medium molecules in plasma and platelets and the
optimization of the reception of exogenous signals by platelets. However, the use of "Ecos" was not sufficient
for the complete correction of platelet hemostasis. The positive dynamics of its activity is associated with a
weakening of the adhesion and aggregation of platelets in newborn calves. The insufficiently pronounced
decrease in intravascular platelet activity during the correction of Ecos in newborn calves with functional
disorders of the digestive system does not allow considering its use as sufficient to reduce the risk of
thrombotic complications. Given the weak level of correction with the help of Ecos, platelet hemostasis in
newborn calves with functional disorders of the digestive system, it is necessary to combine it with other
means of correction. This will strengthen the positive effect of Ecos on the platelet functions of newborn
calves, consolidate its effect and reduce the recurrence of the risk of developing vascular complications.
Keywords: platelets, newborn calves, functional disorders of the digestive system, Ecos, physiology,
thrombocytopathy.
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INTRODUCTION

The emergence of functional disorders of the digestive system in newborn calves is often combined
with endogenous intoxication [1,2], caused by random proteolysis of proteins [3,4] and activation of lipid
peroxidation (POL) [5,6], leading to massive release of medium molecules into the bloodstream [7-10]. This is
accompanied by disorders of platelet hemostasis [11,12], contributing to the development of intravascular
thrombus formation [13,14]. At the same time, the features of platelet abnormalities in calves with functional
disorders of the digestive system and the approaches to their correction have not been studied enough
[15,16].

The use of sorbents is an integral component of the correction of endogenous intoxication [17]. It has
been suggested that it is possible to correct the functions of platelets in newborn calves with functional
disorders of the digestion using the “Ecos” sorbent - hydroaluminosilicate from Belgorod Region deposits.

The aim of the work is to identify the possibility of correction of platelet hemostasis in newborn calves
with functional disorders of the digestion using the sorbent "Ecos".

MATERIALS AND METHODS

Research was conducted in strict accordance with ethical principles established by the European
Convent on protection of the vertebrata used for experimental and other scientific purposes (adopted in
Strasbourg March 18, 1986, and confirmed in Strasbourg June 15, 2006) and approved by the local ethic
committee of Russian State Social University (Record Ne12 dated December 3, 2015).

The study included 25 newborn calves with functional digestive disorders. In patients with calves, all
signs of functional digestive disorders with bright intoxication were noted. The control group consisted of 267
healthy newborn calves. The examination included determination of the activity of plasma lipid peroxidation
was determined by the content of thiobarbituric acid-active products using the Agat-Med kit. Determined the
antioxidant potential of the liquid part of the blood. Intra thrombotic LPO was assessed by the concentration
of the basal level of malonic dialdehyde (MDA) in the reduction reaction with thiobarbituric acid. The level of
middle molecules was found out in plasma and washed and resuspended platelets. The number of platelets in
capillary blood in the Goryaev chamber was counted. Platelet aggregation (AP) was studied by a visual
micromethod using as inducers ADP (0.5x10* M), collagen (dilution 1:2 of the main suspension), thrombin
(0.125 units / ml), ristomycin (0.8 mg / ml), adrenaline (5x10°® M), as well as combinations of ADP and
adrenaline, ADP and collagen, adrenaline and collagen to simulate real blood flow conditions.

Intravascular platelet activity was determined visually using a phase contrast microscope. 25 calves
were assigned sorbent "Ecos" - hydroalumosilicate deposits of the Belgorod region 150 mg/kg body weight for
10 days. Statistical processing of the results obtained was carried out using Student's t-test.

RESULTS

In newborn calves with functional disorders of the digestive system, an increase in lipid peroxidation
was noted. Thus, the concentration of thiobarbituric acid-active products in plasma was 5.10+0.02 umol/l, in
the control - 3.92+0.06 umol/I. The level of MDA in platelets increased (1.54 + 0.004 nmol/10° platelet) In the
control (0.89+0.02 nmol/10° platelets), which indicates the activation of free-radical oxidation in them due to
the weakening of intraplatelet antioxidant activity . The levels of medium molecules in plasma were average
molecules 280 - 0.49+0.01 conventional units, average molecules 254 - 0.3210.02 conventional units, the levels
of middle molecules in platelets were equal to average molecules 280 - 0.061+0.02 conventional units/10°
platelets, average molecules 254 - 0.069 + 0.03 conventional units/10° platelets.

The use of "Ecos" had a positive effect on the LPO of plasma and platelet calves. Thus, the content of
thiobarbituric acid-active plasma products decreased (p<0.01). On the 10th day of correction, their
concentration was 4.26+£0.01 umol/l. With a decrease in lipid peroxidation products in plasma, a decrease in
the average molecules of 280 to 0.42+0.02 conventional units is observed, while the average molecules of 254
- 0.271£0.04 conventional units. With a decrease in free-radical oxidation of plasma lipids, a decrease in the
basal level of MDA in platelets after the 10th day of correction was found. Against the background of Ecos, it
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was possible to achieve a decrease in the basal level of MDA to (1.32+0.02 nmol/10° platelets) and the average
molecules 280 - 0.057+0.02 conventional units/10° platelets, the average molecules 254 - 0.063+0.04
conditional units/10° platelets.

The concentration of platelets in the blood of newborn calves with functional digestive disorders
before and after correction was within the normal range. In these calves, prior to the use of Ekos, acceleration
of AP was found, especially under the influence of collagen (25.3+0.21 s). Slightly slower AP developed in sick
calves under the influence of ADP (33.0£0.12 s) and ristomycin (26.2+0.13 s.). Thrombin (42.4+0.11 s) and
adrenaline (75.6+0.16 s) antibodies occurred later, developed faster than controls (p<0.01). The time of AP
development under the influence of combined use of inductors was also accelerated.

As a result of the use of "Ecos" increased the time of AP under the influence of inductors in all animals.
On the 10th day of the correction, collagen was the most active inducer of antibodies (28.0+0.16 s). ADP
(36.0+0.12 s), ristomycin (35.0+0.11 s) were somewhat less active. Slower AP developed under the influence
of thrombin and adrenaline. The time of AP was extended with a combination of inductors.

The intravascular activity of platelets in newborn calves with functional digestive disorders was
characterized by its increase. Discocytes in the blood of calves with functional digestive disorders amounted
to 62.0+0.20% (in the control - 82.0+0.16%). The number of disco-echinocytes in them was increased by 1.8
times. The content of spherocytes, sphero-echinocytes and bipolar forms of platelets also significantly
exceeded control values. The sum of the active forms of platelets (38.0+0.3%) of the sick calves was increased
2.1 times. Small and large aggregates were contained 4.2 times and 39 times more than the control,
respectively, and the number of platelets in the aggregates in animals with functional disorders of the
digestive system exceeded the control 2.9 times.

After 10 days of correction, an improvement in the indicators of intravascular platelet activity was
revealed. The level of discoid forms of platelets in the blood of calves on the background of the use of "Ecos"
increased to 76.5+0.4%. The content of disco-echinocytes, spherocytes, sphero-echinocytes and bipolar forms
of platelets significantly decreased under the influence of treatment. The sum of the active forms of platelets
on the background of treatment "Ecos" after its use came close to the control (23.5£0.06%). The number of
small and large aggregates by the 10th day of correction was significantly different from the control. The
number of platelets in the aggregates decreased, but also significantly differed from the same indicator in
healthy animals (9.7£0.08%). None of the studied indicators could not get the values corresponding to those
in the control.

DISCUSSION

The active POL in plasma and platelets of calves with functional disorders of the digestive system of
patients indicates a decrease in the antioxidant system of the body [18-23] and causes an increase in plasma
[24] and CM platelets [25]. The positive effect of "Ecos" on the state of POL and the level of medium
molecules in the body of calves, obviously, is mediated by its effect on metabolism [26-30]. However, it was
not possible to reach the physiological level of POL and medium molecules. The suppression of peroxidation
and the increase in the antioxidant potential of the plasma against the background of a decrease in the
average molecules indicate a significant detoxification effect of the sorbent "Ekos" in newborn calves with
functional disorders of digestion [31].

The positive dynamics of indicators in calves against the background of the use of "Ecos" indicates a
positive effect on platelet hemostasis in newborn calves with functional digestive disorders [32,33]. These
effects are due to the improvement of metabolic processes, reduction of the toxic effect of POL and medium
molecules in plasma and platelets and optimization of the reception of exogenous signals by platelets [34-37].
However, the use of "Ecos" is not enough for a complete correction of platelet hemostasis.

The increase in AP time under the influence of ristomycin in newborn calves that were treated with
Ecos, indicates a decrease in von Willebrand factor blood levels [38—41]. At the same time, its concentration
exceeded the norm, and the activity of the antioxidant system of platelets was lower than in the control. This
created the prerequisites for the re-amplification of platelet aggregation activity [42-45].
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A weak decrease in the intravascular activity of platelets during the correction of "Ecos" in newborn
calves with functional digestive disorders does not allow us to consider its use as sufficient to reduce the risk
of thrombotic complications [46]. The decrease in intravascular platelet activity was insufficient, and therefore
the risk of its enhancement and the development of thrombotic complications remained [47]. Given the weak
level of correction of “Ecos” of platelet hemostasis in newborn calves with functional digestive disorders, it is
necessary to combine it with another means of correction [48-50]. This will strengthen the positive effect of
“Ecos” on the platelet functions of newborn calves, consolidate its effect and reduce the recurrence of the risk
of developing vascular complications [51-53].

CONCLUSION

In newborn calves with functional digestive disorders on the background of the use of "Ecos", positive
dynamics of platelet hemostasis activity was noted. This is due to the improvement of metabolic processes,
reduction of the toxic effect of lipid peroxidation and medium molecules in plasma and platelets and
optimization of the reception of exogenous signals by platelets. The decrease in intravascular platelet activity
in the correction of "Ecos" in newborn calves with functional digestive disorders does not allow us to consider
its use as sufficient to reduce the risk of thrombotic complications. The decrease in intravascular platelet
activity was insufficient, and therefore the risk of its enhancement and the development of thrombotic
complications remained. Given the weak level of correction of "Ecos" platelet hemostasis in newborn calves
with functional digestive disorders, it is necessary to combine it with another means of correction. This will
strengthen the positive effect of “Ecos” on the platelet functions of newborn calves, consolidate its effect and
reduce the recurrence of the risk of developing vascular complications.
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