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ABSTRACT 

 
A regular change in the activity of anticoagulant and fibrinolytic systems of blood plasma in the phase 

of milk nutrition in calves is one of the most important physiological elements of providing homeostasis in the 
postnatal period.  The formation of adequate functional activity of anticoagulant and fibrinolytic systems 
largely ensures adaptation to the external environment of all body systems.  They control the liquid properties 
of blood, maintaining the level of its fluidity through the vessels and promote the optimal deployment of an 
individual calf development program, despite possible undesirable effects from the external environment.  It 
was found that in healthy calves of dairy nutrition there is a regular dynamic of the functional state with 
anticoagulant and fibrinolytic activity in plasma, providing the optimal blood rheology necessary for growth 
and development of the organism.  The increased activity of anti-coagulation mechanisms and fibrinolysis in 
the blood helps the animal to adapt to the phase of milk nutrition, providing its preparation for feeding with 
plant foods.  Increase in activity of plasma hemostasis should be considered in calves of dairy nutrition as an 
element of the general adaptation process of the organism in early ontogeny. 
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INTRODUCTION 
 

The growth of population on the planet increasingly puts various social issues, including the issue of 
intensification of food production [1,2,3].  A possible solution to this problem is the practical active use of new 
information on physiology [4,5], including cattle [6].  As an important direction of obtaining physiological 
information, studies in the field of various aspects of blood are being considered [7,8].  Particular attention 
here deserves the mechanisms that support it in the liquid state and retain its optimal rheological and trophic 
properties [9, 10].  They include anticoagulation and fibrinolysis, which are now actively studied in humans and 
various biological objects [11,12]. 

 
It becomes clear that a regular change in the activity of anticoagulant and fibrinolytic systems of blood 

plasma in the phase of milk nutrition in calves is one of the most important physiological elements of providing 
homeostasis in the postnatal period [13].  The formation of adequate functional activity of anticoagulant and 
fibrinolytic systems largely provides adaptation to the external environment of all body systems, controlling 
the liquid properties of blood, maintaining the level of its fluidity along the vessels, thereby facilitating the 
optimal deployment of an individual calf development program, despite possible undesirable effects from the 
external  environment [14].  At the same time, the ontogenetic dynamics of the activity of anticoagulant and 
fibrinolytic systems in healthy calves in the phase of dairy nutrition have not been studied sufficiently [15]. 

 
In this connection, the goal of the study was formulated: to evaluate the ontogenetic dynamics of the 

physiological state of the anticoagulant and fibrinolytic systems of blood plasma in healthy calves in the phase 
of milk 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 32 healthy calf dairy nutrition on the 11th day of life.  The complex of 
examinations consisted of determining the activity of peroxide oxidation of plasma lipids by the content of acyl 
hydroperoxides [3], TBC-active products by the Agat-Med company (Russia) and the antioxidant activity of the 
liquid part of the blood.  Each calf under observation was evaluated for the activity of the anticoagulant system 
of blood plasma by determining the activity of antithrombin III and protein C in plasma. 
 

To determine the activity of fibrinolytic ability of blood plasma in neonatal calves, a method for 
determining the time of spontaneous euglobulin lysis, the level of plasminogen, α2 antiplasmin, and the 
content of fibrin degradation products by the phenanthroline method was used. 
 

Healthy calves were examined during the milk feeding phase 5 times: on 11, 15, 20, 25 and 30 days of 
life. 
 

Statistical processing of the results was carried out using Student's t-test. 
 

RESULTS OF THE STUDY 
 

During the whole phase of milk feeding in healthy calves, the level of antioxidant plasma activity was 
stable (on average 32.6±0.21%) and lipid peroxidation activity.  Thus, the level of primary products of lipid 
peroxidation, acyl hydroperoxides, averaged 1.48-0.02 D233 /1ml with a low content of secondary products of 
free radical lipid oxidation-thiobarbituric acid-active compounds (an average of 3.29±0.02 μmol/l), reliably not 
differing from the study to the study during the whole phase of the dairy diet. 
 

All healthy calves included in the study evaluated the activity of anticoagulant and fibrinolytic activity 
of blood throughout the entire phase of the dairy diet.  In the dynamics of activity of the components 
evaluated in calves, a statistically significant pattern was found (Table 1). 

 



ISSN: 0975-8585 

September–October 2018  RJPBCS  9(5)  Page No. 661 

Table 1. Anticoagulation and fibrinolytic activity blood in healthy calves of dairy nutrition 
 

Registered 
parameters 

Milk phase, n=32, M±m Average value 
for the phase of 
milk nutrition, 

n=32, М±m 
11 

day of life 
15 

day of life 
20 

day of life 
 

25 
day of life 

30 
day of life 

The activity of 
antithrombin III in 

plasma, % 

101.7±0.07 
 

103.6±0.14 
р<0.05 

105.4±0.12 
р<0.05 

106.9±0.10 
р<0.05 

108.2±0.16 
р<0.05 

 

105.2±0.13 
 

Protein С, % 
 

76.0±0.10 78.2±0.76 
р<0.05 

79.4±0.04 
р<0.05 

81.6±0.06 
р<0.05 

83.5±0.08 
р<0.05 

79.7±0.09 
 

Time of 
spontaneous 

euglobulin lysis, 
minutes 

178.2±0.34 175.4±0.15 
р<0.05 

173.0±0.22 
р<0.05 

172.0±0.18 
 

170.3±0.15 
р<0.05 

173.8±0.19 
 

Plasminogen, % 122.0±0.05 123.8±0.08 
р<0.05 

124.6±0.06 
р<0.05 

126.0±0.05 
р<0.05 

128.6±0.10 
р<0.05 

125.0±0.08 
 

α2 antiplasmin, % 101.3±0.19 100.0±0.14 
 

98.7±0.06 
р<0.05 

 

97.3±0.05 
р<0.05 

 

96.4±0.09 
р<0.05 

 

98.7±0.10 
 

Fibrin degradation 
products, 

μg/ml 

40.2±0.25 41.3±0.19 
 

41.9±0.20 
 

42.2±0.09 
 

42.8±0.16 
 

41.7±0.20 
 

 
Legend: p - reliability of the dynamics of the indicators being evaluated during the phase of dairy nutrition. 

 
A small but significant increase in the level of antithrombin III, an average of 105.2±0.13%, was 

established in the blood of healthy calves of dairy nutrition.  Simultaneously, there was a significant increase 
during the milk feeding phase of protein C level in calves between 11 and 30 days of life from 76.0±0.10% to 
83.5±0.08%. 

 
During the phase of dairy nutrition, a significant increase in the level of plasminogen was observed in 

healthy calves with a significant decrease in the inhibitor of its active form, α2 antiplasmin, by 5.1% for this 
phase of early ontogeny.  This ensured a small but steady decrease in the time of spontaneous euglobulin lysis 
with a constant level of fibrin degradation products during the milk feeding phase, which was a marker of 
optimal adaptation of the organism to the external environment by maintaining fibrinolysis activity at the 
required level. 

 
          Thus, during the whole milk feeding phase, the calves show a significant increase in plasma level of 
antithrombin III plasminogen, protein C activity and a decrease in α2 antiplasmin, which is an important 
element of adaptation of animals to the conditions of extrauterine life, contributing to the transition of 
hemostasis to the level required for  further growth and development of the body and preparation for plant 
nutrition. 
 

DISCUSSION 
 
         In healthy calves of dairy nutrition, there was a lack of reliable fluctuations in the level of lipid 
peroxidation and antioxidant protection of the plazma with a certain dynamics of activity of anticoagulation 
and fibrinolysis [16,17], which undoubtedly allows the calf to adapt to the conditions of extrauterine existence 
[18,19], providing a normal  rheological state of the blood [20], and thus, an adequate influx of nutrients and 
oxygen to the developing tissues of the animal's body [21,22].  This is an important element in the protection 
of calves against possible adverse environmental factors [23,24] affecting their body in the phase of milk 
nutrition [25,26].  The dynamics of the anticoagulation system that controls the aggregate state of blood and 
the fibrinolysis system that dissolves excess fibrin is largely ensured by the stability of lipid peroxidation at the 
optimal level with the growing influence of environmental factors [27,28].  Thus, during the milk feeding phase, 
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the activity of coagulation inhibitors and the level of fibrinolytic agents significantly increase: antithrombin III, 
protein C and plasminogen increase and the activity of the fibrinolysis inhibitor-α2-antiplasmin [29] decreases.  
Obviously, this is a physiological response to the adaptation of the organism, which, upon completion of the 
neonatal phase, requires an increase in fibrinolysis activity [30, 31].  In view of the fact that the general 
inhibitor of the contact activation of plasma proteases, plasminogen gradually increases with the level of fibrin 
degradation products remaining in the blood, one can think about the optimal functioning of the mechanisms 
of hemostasis adaptation in these conditions without signs of hypocoagulant hemostasis direction at these 
times, providing optimal microcirculation conditions in hemodynamic adaptation in  phase of milk nutrition 
[32]. 
 
          Summation of the dynamics of activity of anticoagulation and fibrinolysis provides the level of liquid 
blood properties necessary for this stage of ontogeny and the optimal degree of perfusion of internal organs, 
which largely maintains the necessary level of metabolism in calf tissues, contributing to its growth and 
development [33]. 
 
          It is obvious that the revealed dynamics of activity of anticoagulation and fibrinolysis of blood is an 
indispensable element of the organism's preparation for a new diet - the beginning of consumption of plant 
food. 
 

Thus, calves have a small but significant increase in plasma hemostasis activity, which is probably an 
element of the general adaptation process of the organism in early ontogeny. 
 

CONCLUSION 
 
         In healthy calves of dairy nutrition, there is a regular dynamics of the functional state with 
anticoagulant and fibrinolytic activity in plasma, providing the optimal blood rheology necessary for the 
growth and development of the organism.  Increasing the activity of anti-coagulation mechanisms and 
fibrinolysis in the blood helps the animal to adapt to the phase of dairy nutrition, ensuring its preparation for 
feeding with plant foods. 
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