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ABSTRACT

Adverse environmental effects can adversely affect the activity of hemostasis. However, the degree
of its dynamics is not known in all cases. Objective: to evaluate changes in the activity of the hemostasis
system in piglets who undergo hypothermia A total of 48 piglets at the age of 2.5 months, a large white breed,
which as a result of a breakdown of the heating system experienced hypothermia for 2 hours, were examined.
The control group is represented by 32 completely healthy piglets contained in the standard conditions of the
pigsty. Those undergoing hypothermia showed increased spontaneous and stimulated platelet aggregation.
These piglets showed an increase in plasma hemostasis and weakening of fibrinolysis, which disrupted
microcirculation in their tissues. This inevitably worsened their hemorheological blood counts and weakened
the metabolism in their tissues. It becomes clear that after hypothermia in piglets, hemostasis activation
develops, which interferes with microcirculation processes and may be one of the factors inhibiting growth.
This situation dictates the need to find approaches to the correction of plasma hemostasis activity and platelet
hemostatic properties in the piglets that have suffered from hypothermia, which should positively influence
the microcirculation in their tissues.
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INTRODUCTION

Currently, pig breeding is one of the most significant branches of agriculture, providing the population
of many countries of the world with full-fledged food [1,2]. A serious problem now is its intensification
through the accelerated rearing of young stock and the maximum possible preservation of it through the use
of advanced technologies for its feeding and maintenance [3]. Gradually, science comes to an understanding
of great importance in ensuring the viability and productivity of pigs at any age, the state of one of its
integrating systems - blood [4,5]. It is recognized that blood is the most labile indicator of the functional state
of the body, quickly responding to various influences [6,7]. The more under their influence changes the
metabolism in the body, the more pronounced will be changes in the blood [8,9]. In addition, blood is capable
of changing its composition and hemostatic properties and itself affect the functional state of the whole
organism [10,11]. Its hemostatic properties largely determine the degree of tissue perfusion [12], and,
consequently, the level of anabolism in an animal's body and its productive characteristics at any age [13,14].
In view of the great physiological significance and vulnerability of hemostasis, it begins to be more and more
actively studied in normal and adverse conditions [15].

It is noticed that the body reacts sensitively by changes in the intensity of metabolic processes and thus
change the phenotype of genetically determined basics of life [16,17]. These include various biologically
significant effects [18,19] and biologically active substances, changing physical activity and dietary habits [20].

Objective: to assess the change in the activity of the hemostatic system in piglets that experienced the
impact of an unfavorable factor of the environment.

MATERIALS AND METHODS

The study included 48 healthy piglets at the age of 2.5 months of the large white breed contained in pig
farms of the Samara region of Russia. Piglets were taken under observation on the day of an unplanned
emergency shutdown of heating in the pigsty for 2 hours, accidentally arising as the temperature in it was
lowered to 10 ° C. These piglets formed an experimental group. The control group consisted of 32 piglets
completely healthy and unaffected by the external environment. The diet of the piglets taken in the study was
standard.

All piglets were examined for blood levels of fibrinogen using a modified Claus method [21].
Plasminogen level assessment was determined by their kinetic method on an FP-901 instrument (LabSystems,
Finland) with chromogenic substrates (Dade Behring, Germany). The concentration of soluble fibrin-monomer
complexes was determined by a visual method using reagents from Tekhnolog-Standart (Russia) [21].
Activated partial thromboplastin time was studied on a HumaClot coagulometer (HUMAN GmbH, Germany)
with a HemoStat aPTT-EL reagent kit. The definition of the international normalized relationship was carried
out according to the method of Quick [21]. Platelet aggregation ability was studied on a two-channel laser
platelet aggregation analyzer (Biola, Russia) using a turbodimetric method. A 0.5 uM solution of adenosine
diphosphate (ADP) was used as an inducer of aggregation [22].

Statistical processing of the results was carried out using Student's t-test.
RESULTS
Evaluation of the state of hemostasis in all piglets who experienced hypothermia showed its activation
and did not reveal significant differences in the values of the determined indicators of platelet activity,

coagulation and fibrinolytic systems (see table). Their functional activity in these animals was significantly
different from the values in the control group.
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Table. Hemostasis in the observed piglets

Indicators Experienced group, n=48 Control group, n=32

International normalized attitude 1.1440.11* 1.22+0.09
Activated partial thromboplastin time, s 29.9+0.97** 37.1+0.69
Fibrinogen, g/I 3.2+0.25** 2.5+0.23
Soluble fibrin-monomer complex, mg/dl 3.1+0.29* 2.6+£0.82
Plasminogen, % 89.6+0.74 94.0+0.057
Spontaneous platelet aggregation, 1.17+0.13* 1.01+0.10
units

Platelet aggregation 0.5 uM ADP, units 2.31+0.17* 2.00£0.21

Legend: the reliability of differences of indicators from the level of control * - p <0.05, ** - p <0.01.

In the experimental group of piglets, there was a significant acceleration of the activated partial
thromboplastin time (by 24.1%), a decrease in the international normalized ratio (7.0%) and plasminogen level
(4.9%), an increase in fibrinogen concentrations (28.0%) and soluble fibrin-monomer complexes (19.2%). This
was accompanied by the acceleration of spontaneous (15.8%) and induced (15.5%) platelet aggregation in the
overcooling piglets.

DISCUSSION

Being strictly genetically programmed, all signs of a living organism [23,24] can change the degree of
their phenotypic manifestation depending on the influence of environmental factors [25]. In this regard, there
is a high relevance for continuing the in-depth study of various aspects of the physiology of living organisms
[26] in negative environmental conditions [27,28] with due regard for the various consequences of their
influence [29]. Additional research on the physiology of piglets and pigs can provide a solid basis for further
improving the technology of their housing and feeding [1,3]. As a result of the summation of the knowledge
obtained in the course of these studies and their subsequent practical application, intensification of pig
breeding is possible [2,5].

In previous studies, it was shown on various biological objects that hemostasis [30,31] very sensitively
responds to various environmental effects, especially to adverse factors [32] in the form of the formation of
various dysfunctions [33] and severe pathology [34,35]. It is also known that a change in the activity of lipid
peroxidation is capable of exerting a diverse influence on a living organism [36,37]. It was noted that against
this background, the dynamics of the activity of many components of the hemostasis system [38,39] and the
change in the rheological parameters of blood [40,41] develop. It is with these changes that hematological
parameters are associated with the processes of microcirculation and metabolic processes against the
background of various effects on the body, which are based on antioxidant effects [42].

As a result of hypothermia in piglets, hemostasis increased activity. The results obtained suggest that
this is connected with the strengthening of the hemocoagulation process along both ways of its realization.
Apparently, this is caused by the enhancement in these animals of the functional properties of most of the
clotting factors involved in it. Obviously, the excessive generation of thromboplastin and the weakening of
contact activation of factor Xl develop in the blood of these animals. This situation may also be associated
with an increase in their blood fibrinogen and soluble fibrin-monomer complexes. These changes indicated an
acceleration of the process of its polymerization, which was weakly restrained by a weakened system of
fibrinolysis.
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Considering the literature data, it can be considered that the weakening of the body's antioxidant
defense [43,44] always enhances the ability of platelets to spontaneous and stimulated aggregation [45,46].
There is reason to believe that the basis for this in animals is a decrease in the level of cyclic adenosine
monophosphate in platelets and an increase in the formation of thromboxane A. [47, 48]. The current
situation stimulates the formation of platelet aggregates in the lumen of the vascular bed [49,50].

At present, an opinion is gradually being formed on the close relationship between the somatic status
and the level of the productive properties of animals with the state of their hematological parameters [51,52].
In this study, only a fragment of early ontogenesis was traced and therefore it is somewhat premature to
conclude about the effect of short-term hypothermia on all subsequent development of pigs with an attempt
to explain the results from the standpoint of the dynamics of hemostasis activity [53]. At the same time, the
found disturbances in the state of hemostasis, caused by the adverse environmental effects of the complex,
can serve as an impetus for a more detailed and in-depth study of aspects of this issue taking into account the
productivity of pigs [54]. There is every reason to think that there is a clear connection between the activity of
hemostasis and the state of productivity of piglets [55,56].

CONCLUSION

As a result of hypothermia, hemostasis activation develops in piglets, which negatively affects blood
hemocirculation. In such pigs, there is an increase in the functional activity of plasma hemostasis, a weakening
of fibrinolysis and an increase in the aggregation ability of platelets, which has a very negative effect on the
microcirculation in their tissues, worsening the severity of their gains.

REFERENCES

[1] Maksimov VI, Zavalishina SYu, Parakhnevich AV, Klimova EN, Garbart NA, Zabolotnaya AA, Kovalev Yul,
Nikiforova TYu, Sizoreva El. (2018) Functional Activity Of The Blood Coagulation System Against The
Background Of The Influence Of Krezacin And Gamavit In Newborn Piglets WhoUnderwent Acute
Hypoxia. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 2037-2042.

[2] Glagoleva TI, Zavalishina SYu, Mal GS, Makurina ON, Skorjatina IA. (2018) Physiological Features Of
Hemo-coagulation In Sows During Sucking. Research Journal of Pharmaceutical, Biological and Chemical
Sciences. 9(4): 29-33.

[3] Zavalishina SYu, Makurina ON, Vorobyeva NV, Mal GS, Glagoleva TI. (2018) Physiological Features Of
Surface Properties Of The Erythrocyte Membrane In Newborn Piglets. Research Journal of
Pharmaceutical, Biological and Chemical Sciences. 9(4):34-38.

[4]  Tkacheva ES, Zavalishina SYu. (2018) Physiology Of Platelet Hemostasis In Piglets During The Phase Of
Newborns. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) :1912-1918.

[5] Maksimov VI, Zavalishina SYu, Parakhnevich AV, Klimova EN, Garbart NA, Zabolotnaya AA, Kovalev Yul,
Nikiforova TYu, Sizoreva El. (2018) Physiological Dynamics Of Microrheological Characteristics Of
Erythrocytes In Piglets During The Phase Of Milk Nutrition. Research Journal of Pharmaceutical,
Biological and Chemical Sciences. 9(5) : 454-459.

[6] Tkacheva ES, Zavalishina SYu. (2018) Physiological Features Of Platelet Aggregation In Newborn Piglets.
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 36-42.

[7] Tkacheva ES, Zavalishina SYu. (2018) Physiological Aspects Of Platelet Aggregation In Piglets Of Milk
Nutrition. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 74-80.

[8] Amelina IV, Medvedev IN (2009) Transcriptional activity of chromosome nucleolar organizing regions in
population of Kursk region. Bulletin of Experimental Biology and Medicine. 147(6) : 730-732.

[9] Amelina IV, Medvedev IN (2008) Evaluation of the dependence of mutagenesis intensity on activity of
nucleolus organizer regions of chromosomes in aboriginal population of Kursk region. Bulletin of
Experimental Biology and Medicine. 145(1) : 68-71.

[10] Medvedev IN, Amelina IV. (2009) AG polymorphism as a cytogenetic maker of arterial hypertension risk.
Russian Journal of Cardiology. 2(76) : 70-72.

[11] Glagoleva Tl, Medvedev IN. (2018) Physiological Features Of Anti-aggregational Control Of Blood
Vessels Over The Shaped Elements Of Blood In Calves At The Onset Of Ontogenesis. Research Journal of
Pharmaceutical, Biological and Chemical Sciences. 9(5) : 440-447.

[12] Kirilov MP. (2006) A new generation of biologically active substances in animal feeding. Feeding farm
animals and fodder production. 3 : 34-37.

January - February 2019 RJPBCS 10(1) Page No. 1893



(13]
(14]

(15]

(16]

(17]

(18]

(19]
[20]
[21]

(22]

(23]

(24]

[25]

(26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

ISSN: 0975-8585

Medvedev IN, Savchenko AP (2010) Platelet activity correction by regular physical training in young
people with high normal blood pressure. Russian Journal of Cardiology. 2(82): 35-40.

Voyevodin YuE, Ulitko VE, Lifanova SP. (2013) Morphobiochemical composition of cows blood as
criterion of bioactivity of preparation Lipovitam-beta. Zootechniya. 8 : 2-3.

Medvedev IN. (2018) Physiological Response Of Intravascular Platelet Activity In Boys With High Normal
Blood Pressure To Regular Physical Exercise. Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 9(6) : 1244-1250.

Medvedev IN. (2018) Functional Features Of Intravascular Platelet Activity In Adolescents With High
Normal Blood Pressure, Overweight Or A Combination Of Them Against The Background Of Regular
Physical Exertion. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 1258-
1265.

Medvedev IN, Lapshina EV, Zavalishina SYu (2010) Activity of platelet hemostasis in children with spinal
deformities. Bulletin of experimental biology and medicine. 149(5) : 645-646.

Medvedev IN. (2018) The Physiological Properties Of Platelets In People 18-35 Years Old, Trained In The
Section Of General Physical Training. Research Journal of Pharmaceutical, Biological and Chemical
Sciences. 9(6) : 1277-1283.

Medvedev IN. (2018) Functional Parameters Of Platelets In Young Men Practicing In The Football
Section. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 1315-1320.
Medvedev IN. (2018) Functional Properties Of Platelets In Amateur Tennis Players Aged 18-35 Years.
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 1370-1375.

Barkagan ZS, Momot AP. (2008) Diagnosis and controlled therapy of hemostatic disorders. Moscow,
292.

Medvedev IN, Savchenko AP, Zavalishina SYu, Krasnova EG, Kumova TA, Gamolina OV, Skoryatina IA,
Fadeeva TS (2009) Methodological approaches to the study of the rheological properties of blood in
various states. Russian Journal of Cardiology. 5 : 42-45.

Medvedev IN. (2018) Functional Features Of Platelets In Candidates And Masters Of Sports In The
Athletics Of Adolescence. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) :
1395-1400.

Amelina IV, Medvedev IN (2009) Relationship between the chromosome nucleoli-forming regions and
somatometric parameters in humans. Bulletin of Experimental Biology and Medicine. 147(1) : 77-80.
Medvedev IN. (2018) Physiological Characteristics Of Platelet Activity In Young People Experiencing
Moderate Exercise. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 1416-
1421.

Medvedev IN. (2018) The Physiological State Of Intravascular Platelet Activity In Young Men Who Had
High Normal Blood Pressure, Overweight Or A Combination Of Them And Started Regular Exercise.
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 1438-1445.

Medvedev IN, Gromnatskii NI, Golikov BM, Al'-Zuraiki EM, Li VI (2004) Effects of lisinopril on platelet
aggregation in patients with arterial hypertension with metabolic syndrome. Kardiologiia. 44(10) : 57-
59.

Medvedev IN. (2018) Physiological Effects Of Physical Stress On Platelet Hemostasis In Young Individuals
With High Normal Blood Pressure And Overweight. Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 9(6) : 1466-1471.

Medvedev IN, Kumova TA. (2007) Angiotensin |l receptor inhibitors: role and place in arterial
hypertension and metabolic syndrome treatment. Russian Journal of Cardiology. 5 : 97-99.

Medvedev IN. (2018) Physiological Response Of Platelet Activity In Young People With High Normal
Blood Pressure To Regular Exercise. Research Journal of Pharmaceutical, Biological and Chemical
Sciences. 9(6) : 1489-1494.

Oshurkova JulL, Medvedev IN. (2018) Physiological Indicators Of Platelets In Ayrshire Calves During The
Dairy Feeding Phase. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 171-
176.

Oshurkova JulL, Medvedev IN. (2018) Functional Features Of Platelets In Newborn Calves Ayrshire
Breed. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6) : 313-318.

Vorobyeva NV, Medvedev IN. (2018) Physiological Features Of Platelet Functioning In Calves Of Holstein
Breed During The Newborn. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(6)
:129-135.

Medvedev IN (2016) Dynamics of violations of intravascular platelet activity in rats during the
formation of metabolic syndrome using fructose models. Problems of nutrition. 85(1) : 42-46.

January - February 2019 RJPBCS 10(1) Page No. 1894



(35]

(36]

(37]
(38]
(39]
(40]

[41]

(42]

(43]
[44]

(45]

(46]
[47]
(48]

(49]

(50]

(51]

(52]

(53]

(54]

(55]

(56]

ISSN: 0975-8585

Zavalishina SYu. (2018) Physiological Mechanisms Of Hemostasis In Living Organisms. Research Journal
of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 629-634.

Zavalishina SYu. (2018) Functional Activity Of Plasma Hemostasis In Neonatal Calves With Iron
Deficiency, Who Received Ferroglucin And Glycopin. Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 9(5) : 1186-1191.

Medvedev IN, Zavalishina SYu (2016) Platelet Activity in Patients With Third Degree Arterial
Hypertension and Metabolic Syndrome. Kardiologiia 56(1) : 48.

Medvedev IN, Kumova TA (2008) Reduced platelet aggregation in losartan-treated patients with arterial
hypertension and metabolic syndrome. Russian Journal of Cardiology 1 :40-42.

Zavalishina SYu. (2018) Functional Features Of Platelets In Newborn Calves With Iron Deficiency.
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 1153-1158.

Zavalishina SYu. (2018) Physiological Features Of Vascular Hemostasis In Calves Of Dairy-Vegetative
Food. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 1137-1143.
Zavalishina SYu. (2018) Functional Antiaggregatory Properties Of Blood Vessels In Calves During

Transition From Dairy To Plant Type Of Nutrition. Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 9(5) : 1110-1116.

Medvedev IN, Danilenko OA (2010) Complex correction of vascular hemostasis in patients with arterial
hypertension, metabolic syndrome, and recent ocular vessel occlusion. Russian Journal of Cardiology.
4(84) : 15-19.

Zavalishina SYu. (2018) Functional Properties Of Anticoagulation And Fibrinolysis In Calves Of Plant
Nutrition. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 1082-1087.
Zavalishina SYu. (2018) Physiology Of Vascular Hemostasis In Newborn Calves. Research Journal of
Pharmaceutical, Biological and Chemical Sciences. 9(5) : 1037-1044.

Medvedev IN, Danilenko OA (2010) Effectiveness of vascular wall activity correction in patients with
arterial hypertension, metabolic syndrome, and oculo-vascular occlusion. Russian Journal of Cardiology.
3(83) : 64-67.

Zavalishina SYu. (2018) Functional Properties Of Hemocoagulation In Calves Of Dairy Nutrition.
Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) :1016-1022.

Medvedev IN, Skoryatina IA (2010) Platelet hemostasis dynamics in simvastatin- treated patients with
arterial hypertension and dyslipidemia. Russian Journal of Cardiology 1(81) : 54-58.

Zavalishina SYu. (2018) Deficiency Of Iron As A Cause Of Dysfunction In Calves And Piglets. Research
Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 978-983.

Medvedev IN, Gromnatskii NI, Mokhamed A.-ZE (2004) Comparative Assessment of Effects of Qadropril
and Enalapril on Tntravascular Activity of Platelets in Hypertensive Patients With Metabolic Syndrome.
Kardiologiia. 44(12) : 44-46.

Zavalishina SYu. (2018) Functioning Of Mechanisms Of Hemocoagulation Restriction In Calves At Change
Of Methods Of Nutrition. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) :
800-806.

Zavalishina SYu. (2018) Functional Properties Of Coagulation Hemostasis In Calves During The Phase Of
Dairy-Vegetative Nutrition. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) :
784-790.

Medvedev IN. (2018) Adaptive Resource Of Disabled Persons With Hemiparesis Who Underwent
Hemorrhagic Stroke. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(2) : 957-
964.

Zavalishina SYu. (2018) Functioning Of Platelets In Milk And Vegetable Nutrition Calves. Research
Journal of Pharmaceutical, Biological and Chemical Sciences. 9(5) : 943-949.

Medvedev IN. (2018) Correction of the image of the physical "I" in people with disabilities with
hemiparesis who underwent a hemorrhagic stroke. Research Journal of Pharmaceutical, Biological and
Chemical Sciences. 9(2) : 697-704.

Medvedev IN, Kumova TA, Gamolina OV (2009) Renin-angiotensis system role in arterial hypertension
development. Russian Journal of Cardiology. 4 : 82-84.

Korepanova LV, Starostina OS, Batanov SD. (2015) Blood as an indicator of the interior characteristics of
crossbred animals. Zootechny. 10 : 26-28.

January - February 2019 RJPBCS 10(1) Page No. 1895



