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ABSTRACT 

 
The level of activity of coagulation hemostasis in calves completely converted to the consumption of 

plant feed can be considered one of the key stages in the maturation of hemostasis mechanisms in the 
postnatal period.  Adequate functioning of the blood coagulation system largely provides the necessary level 
of adaptation of the calf to the external environment, supporting the rheological properties of blood, 
contributing to the necessary trophism of tissues, helping to optimize the development of the genetic program 
for its growth and development.  In many respects, these processes are based on the optimal activity of the 
anticoagulant and fibrinolytic systems in calves in the phase of plant nutrition, which control the intensity of 
fibrinogenesis during coagulation, the state of which has not yet been studied sufficiently.  It was found out 
that in calves of the optimal physiological status at the age of 3-12 months there was a slight increase in the 
functional activity of anticoagulation and fibrinolysis systems of blood plasma.  This provides them with the 
optimal blood rheology necessary for the growth and development of the body.  An increase in the activity of 
anticoagulation and fibrinolysis in the blood of calves at this age allows their growing animal to adapt 
adequately to the vegetative composition of the forages, ensuring the final maturation of their tissues and 
organs. 
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INTRODUCTION 
 

 The acute need of modern society for stable development can be met only if there is sufficient 
quantity of quality food [1,2,3].  This problem in many countries can be solved by intensifying livestock [4], 
which is a stable supplier of milk and meat.  This process is possible only on a solid scientific basis, based on 
the latest physiological data on large cattle of different ages [5].  
 
 An important body system, which should be studied for enriching practical biology, is blood [6,7].  Its 
mechanisms of maintenance in a liquid state are extremely important for realization of ability to live of calves 
and cows [8].  In addition, these mechanisms, with a competent impact on them after a detailed study, can 
ensure the growth of calves' productivity [9,10]. 
 
 The formation of coagulation hemostasis in calves completely converted to vegetable feed can be 
considered one of the key stages of the maturation of mechanisms of hemostasis in the postnatal period 
[11,12].  Adequate functioning of the blood coagulation system largely provides the necessary level of calf 
adaptation to the external environment, supporting the rheological properties of the blood, contributing to 
the necessary trophism of tissues, helping to optimize the development of the genetic program of calf growth 
and development [13,14].  In many respects, these processes are based on the optimal activity of the 
anticoagulant and fibrinolytic systems in calves in the phase of plant nutrition, which control the intensity of 
fibrinogenesis during coagulation, the state of which has not yet been studied sufficiently [15,16]. 
 
 In this regard, the goal of the study is to determine the physiological state of the anticoagulation and 
fibrinolysis systems in healthy calves in the phase of plant nutrition. 
 

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 №12 dated December 3, 2015). 
 
 The study included 39 healthy calves of plant nutrition, taken under observation on 91 days of life.  
The complex of examinations consisted of determining the activity of peroxide oxidation of plasma lipids by 
the content of acyl hydroperoxides, thiobarbituric acid-active products by the Agat-Med company (Russia) and 
the antioxidant activity of the liquid part of the blood.  Each calf evaluated the condition of the anticoagulant 
system of blood plasma by determining the activity of antithrombin III and protein C in plasma. 
 
 To determine the level of fibrinolytic ability of blood plasma in calves, a method was used to 
determine the time of spontaneous euglobulin lysis, the activity of plasminogen, α2 antiplasmin, and the 
content of fibrin degradation products with the phenanthroline method. 
 
 Healthy calves were examined during the phase of plant nutrition four times: 91 days, 6 months, 9 
months and 12 months of life. 
 
 Statistical processing of the results was carried out using Student's t-test. 
 

RESULTS OF THE STUDY 
 

 During the phase of plant nutrition in healthy calves, there was a gradual increase in the level of 
antioxidant plasma activity to 34.7% -0.07% by 6 months.  with the subsequent its additional increase to 
36.5±0.10% to 12 months.  life.  This led to a decrease in the level of primary products of lipid peroxidation-
acyl hydroperoxides: by 6 months  up to 1.33±0.07 D233/1 ml and up to 1.21±0.14 D233/1 ml to 12 months of 
life.  This was accompanied by a similar dynamics of the content of secondary products of free radical lipid 
oxidation - thiobarbituric acid-active compounds by 6 months  3.36±0.12 μmol/l, by 12 months 3.18±0.12 
μmol/l, which turned out to be lower than the values typical for thiobarbitric acid products at the beginning of 
the phase of plant nutrition by 7.9%. 
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 In the dynamics of the activity of the anticoagulant and fibrinolytic ability of the blood of calves at the 
age between 3 and 12 months, a statistically significant regularity was found (table).  Thus, in the examined 
healthy calves of plant nutrition, a significant increase in the blood level of antithrombin III to 6 months of life 
to 123.1±0.11% was found.  At the same time, an increase in the activity of the protein C level to 97.3±0.14% 
was observed at this age.  In the subsequent, by 12 months of life, the activity of the anticoagulants was 
additionally reliably increased. 
 

Table.  Anticoagulation and fibrinolytic activity blood in healthy calves of plant nutrition 
 

Registered parameters Phase of plant nutrition, n=39, M±m 

91 
day of life 

6 
months of life 

9 
months of life 

12 
months of life 

The activity of 
antithrombin III in 

plasma, % 

120.1±0.07 
 

123.1±0.11 
р<0.01 

126.4±0.05 
р<0.01 

129.0±0.07 
р<0.01 

 

Protein С, % 
 

94.0±0.15 97.3±0.14 
р<0.01 

99.7±0.08 
р<0.01 

104.6±0.06 
р<0.01 

Time of spontaneous 
euglobulin lysis, 

minutes 

161.7±0.20 155.1±0.14 
р<0.05 

150.7±0.16 
р<0.05 

145.1±0.10 
р<0.05 

Plasminogen, % 132.8±0.10 135.2±0.06 
р<0.05 

138.7±0.13 
р<0.05 

142.5±0.07 
р<0.05 

α2 antiplasmin, % 89.2±0.10 93.6±0.12 
р<0.05 

96.7±0.06 
р<0.05 

99.6±0.09 
р<0.05 

Fibrin degradation 
products, μg / ml 

44.3±0.15 45.2±0.22 
 

46.0±0.18 
 

45.7±0.17 
 

 
Legend: p - reliability of the dynamics of the estimated indicators in calves of plant nutrition. 

 
 The switch to vegetable nutrition in healthy calves contributed to a similar dynamics of the level of 
plasminogen with a significant decrease in the inhibitor of its active form - α2 antiplasmin by 4.9% to 6 months 
life, followed by an additional similar dynamics of their activity, which ensured the acceleration of the 
fibrinolysis process, estimated from the time of spontaneous euglobulin lysis from 11 to 11 months by 3 to 12 
months.  In the estimated age period, a constant concentration in the blood of fibrin degradation products was 
recorded, which indicated an optimal level of adaptation of the organism to the external environment by 
maintaining fibrinolysis activity at the required level. 
 
 Thus, from 3 to 12 months of life in calves of plant nutrition, a significant increase in plasma levels of 
antithrombin III, plasminogen, protein C and a decrease in α2 antiplasmin, which is undoubtedly an important 
element in the adaptation of animals to new nutritional conditions, contributes to the transition of their 
hemostasis to  the level required for the further growth and development of the body. 
 

DISCUSSION 
 

 The study made it possible to reveal that a small but reliable gradual decrease in the intensity of lipid 
peroxidation is observed in healthy calves of plant nutrition [17] due to an increase in the functional readiness 
of the antioxidant protection of plasma [18,19] during the first 9 months.  of this phase of relativeogenesis 
with a steady increase in the activity of anticoagulation and fibrinolysis, which undoubtedly allows the calf to 
adapt to new nutritional conditions [20], providing a normal rheological state of the blood [21,22], and thereby 
the necessary inflow of nutrients [23] and  oxygen to its developing tissues [24,25].  Obviously, this is an 
important element of the reaction of the calves' organism during their free feeding with plant foods containing 
a large number of biologically active substances [26].  These components of feed are by their properties strong 
adaptogens and antioxidants [27], which positively affect their organism and ensure its formation at the 
beginning of the phase of plant nutrition [28,29].  An increase in the activity of the anticoagulation system, 
which controls the aggregate state of blood and the fibrinolysis system [30], which dissolves excess fibrin, is 
largely due to the weakening of lipid peroxidation and the coagulation system [31], causing their adequate 
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readiness to respond to environmental factors [32,33]. So, during the first 9 months.  phase of plant nutrition 
significantly increases the activity of inhibitors of coagulation [34] and the level of fibrinolytics: antithrombin 
III, protein C and plasminogen increase with decreasing function of fibrinolysis inhibitor-α2 antiplasmin 
[35,36].  Obviously, this is an element of the physiological response of adaptation of the organism in the 
conditions of plant nutrition.  Along with this, there is a gradual increase in the general inhibitor of contact 
activation of plasma proteases - plasminogen, accompanied by the preservation of a stably low level of fibrin 
degradation products in the blood [37].  This indicates the maintenance of a state of stable adaptation of the 
functioning of hemostasis maintenance mechanisms under these conditions [38] without signs of 
hypocoagulation of hemostasis, ensuring optimal microcirculation and the degree of perfusion of internal 
organs [39], which largely maintains the necessary level of metabolism in calf tissues [40],  contributing to its 
further growth and development. 
 
 Thus, the calves of plant nutrition show a significant increase in the activity of anticoagulation and 
fibrinolysis of the plasma, which is undoubtedly an important part of the overall adaptation process of the 
organism in early ontogeny. 
 

CONCLUSION 
 

 In healthy calves of 3-12 months of age, there is a small but significant increase in the functional activity 
of the anticoagulation and fibrinolysis systems of the blood plasma, thereby ensuring the optimal rheology 
necessary for growth and development of the body.  The increased activity of anticoagulation and fibrinolysis 
in the blood allows the growing animal to adapt adequately to vegetative nutrition, ensuring the final 
maturation of tissues and organs. 
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