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ABSTRACT 
Objective:evaluate vascular antiaggregation potential for platelets in dairy-fed calves. 
Material and methods:Under the supervision there were 32 healthy calves of dairy food of black and motley 
breed, which were examined and examined 5 times: on the 11, 15, 20, 25 and the 30 day of life.  The severity of 
endotheliocytemia was recorded in the blood of all calves using the Goryaev chamber.  In the work, platelet 
aggregation with ADP, collagen, thrombin and ristomycin and adrenaline and also with their combinations - ADP 
and adrenaline, ADP and collagen and collagen and adrenaline in the same concentrations in plasma rich in 
platelets, standardized in their number to 200×109 platelets per liter of obtained blood taken after temporary 
venous occlusion and without it.  The index of antiaggregatory activity of the vascular wall was calculated by 
dividing the duration of platelet aggregation in plasma, taken against the background of artificial venous stasis, by 
the amount of time that platelet aggregation occurred in plasma taken without it.  The results are processed by the 
criterion (td) Student. 
Results:The activity of synthesis in the walls of blood vessels of calves of dairy nutrition of substances with 
antiaggregatory activity largely determines the state of their entire homeostasis in the body, regulates the fluid 
properties of blood and microcirculation processes in growing tissues.  During the dairy nutrition phase, when 
preparing for the transition to nutrition with vegetable feed, the success of the microcirculation is especially 
important, including at this age the foundations of the productive qualities of the animal are largely laid.  In calves 
during the dairy nutrition phase, a gradual increase in the control of the vascular wall over the adhesion ability of 
the platelets was established through an increase in depressive effects from the vascular wall on the density level 
of collagen receptors on the platelet membranes and as a result of a decrease in the synthesis in vessels of von 
Willebrand factor, which is a cofactor of this process. 
Conclusion:In calf platelets during the dairy nutrition phase, there was a decrease in sensitivity to strong and 
weak aggregation inductors, largely due to a decrease in the expression level of fibrinogen receptors on their 
membranes and weakening of platelet phospholipase A2 and C as a result of the effects of vascular disaggregants.  
This was indicated by the found tendency to an increase in the indexes of the antiaggregatory activity of the 
vascular wall with all tested inducers and their combinations. 
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INTRODUCTION 
Cattle breeding in the modern world is a very 
intensively developing branch of agriculture. 1,2  
It owes its dynamics to successfully conducted 
studies in the physiology of cattle of different 
ages in different countries.3,4  It has been 
established that the blood system5,6, its 
biochemical5 and rheological properties6,7 are of 
great importance for the ontogeny of these 
productive animals.  It was found that a low 
level of aggregation of blood corpuscles and 

intensive formation of substances with 
antiaggregation activity in the vessel wall are 
optimal for ensuring hemostasis8 and 
microcirculation processes in tissues.9 At the 
same time, platelet aggregation and vascular 
control over it10 are very sensitive to various 
dysfunctions11,12 and disorders of the general 
state of animals at any age.13 At the same time, 
the phase of dairy nutrition in productive 
animals is a very physiologically important 
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stage, since it is connected with their preparation 
for the transition to feeding on plant foods.  It 
becomes clear that the success of vascular 
control over platelet aggregation in calves at this 
age, and, consequently, the optimum 
microcirculation, are necessary for maximum 
deployment of the program of their future 
productive qualities.14,15 Given the insufficient 
study of vascular control over platelets in calves 
of the first month of life, the goal of the paper is 
to evaluate the antiaggregation potential of 
vessels in relation to platelets in calves of the 
milk diet. 
 
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). 
Under the supervision there were 32 healthy 
calves of dairy nutrition of black and motley 
breed, which were examined and examined 5 
times: at 11, 15, 20, 25 and 30 days of life.  The 
severity of endotheliocytemia was recorded in 
the blood of all calves using the Goryaev 
chamber.  In the work, platelet aggregation (AP) 

with ADP (0.5×10-4 M), collagen (1: 2 dilution 
of the main suspension), thrombin (0.125 
units/ml), and ristomycin (0.8 mg/ml) and 
adrenaline (5.0×10-6 M), and also with their 
combinations - ADP and adrenaline, ADP and 
collagen and collagen and adrenaline in the 
same concentrations in plasma rich in platelets, 
standardized in their number to 200×109 
platelets per liter of obtained blood taken after 
temporary venous occlusion and without it.  The 
index of the antiaggregatory activity of the 
vascular wall (IAAVW) was calculated by 
dividing the duration of AP in plasma taken 
against the background of artificial venous stasis 
by the amount of time that AP appeared in 
plasma taken without it.  The results are 
processed by the criterion (td) student. 
 
RESULTS 
A low level of endotheliocytemia was found in 
milk calves (1.5±0.04 cells/µl on the 11th day of 
life and 1.7±0.06 cells/µl on the 30th day), 
which indicated the high integrity of the 
endothelial lining of their vessels. 
 For healthy calves during the dairy nutrition 
phase, a gradual increase in IAAVW with all the 
inductors used and their combinations was 
found (table). 

 

Table. Antiaggregatory activity of vessels in calves of dairy food 
 

Registered indicators 
Age calves, n=32, M±m 

11 day of 
life 

15 day of 
life 

20 day of 
life 

25 dayof 
life 

30 day of 
life 

The index of antiaggregatory activity of the 
vascular wall with ADP 1.75±0.10 1.76±0.03 1.77±0.05 1.78±0.04 1.79±0.05 

The index of antiaggregatory activity of the 
vascular wall with collagen  1.61±0.04 1.62±0.02 1.63±0.04 1.64±0.05 1.64±0.04 

The index of antiaggregatory activity of the 
vascular wall with thrombin  1.52±0.04 1.53±0.07 1.53±0.08 1.54±0.05 1.55±0.04 

The index of antiaggregatory activity of the 
vascular wall with ristomycin 1.52±0.02 1.53±0.04 

 
1.53±0.07 

 
1.54±0.02 

 1.55±0.04 

The index of antiaggregatory activity of the 
vascular wall with adrenaline  1.65±0.11 1.65±0.05 1.66±0.07 1.67±0.03 1.68±0.08 

The index of antiaggregatory activity of the 
vascular wall with ADP and adrenaline  1.43±0.08 1.44±0.02 

 
1.44±0.07 

 
1.45±0.03 

 
1.46±0.06 

 
The index of antiaggregatory activity of the 
vascular wall with ADP and collagen  1.36±0.03 1.37±0.04 

 
1.37±0.02 

 
1.38±0.01 

 
1.39±0.03 

 
The index of antiaggregatory activity of the 
vascular wall with adrenaline and collagen  1.48±0.03 1.49±0.06 

 
1.49±0.05 

 
1.50±0.02 

 
1.51±0.07 

 
 

Note: the reliability of the dynamics of the indicators taken into account was not revealed. 
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The highest IAAVW was noted for ADP due to 
the maximum slowing down of AP with this 
agonist in the sample with temporary venous 
occlusion.  IAAVW with adrenaline and 
collagen was slightly lower.  Even lower was 
IAAVW with thrombin, which reached 
1.55±0.04 and ristomycin, which amounted to 
1.55±0.04.  Their value also increased during 
the milk supply phase.  The indexes of the 
aggregation activity of the vascular wall with the 
simultaneous use of two inductors, although 
they were lower in absolute values, also 
experienced a tendency to increase between 11 
and 30 days of calf life.  It also allowed for an 
increase in the production of antiplatelet agents 
in the vessel walls. 
 
DISCUSSION 
A large role in the process of adaptation of the 
organism of young mammals to changing 
environmental conditions is played by the state 
of the blood system, which binds together the 
organism of a growing animal.16,17  Its 
aggregative state is under constant control of the 
vascular wall18 and can vary in many states.19  
Vascular control over the fluid properties of 
blood is associated with the synthesis in the 
vascular endothelium of factors that weaken 
platelet aggregation.20  In the course of the 
study, it was found that in healthy calves during 
the dairy nutrition phase there is an increase in 
the control of the vascular wall over the 
adhesion of the blood platelets.  They combined 
this with a decrease in the activity of platelet 
collagen receptor glycoproteins Ia-IIa and VI 
and a decrease in the synthesis in the von 
Willebrand factor vessels, which is a cofactor of 
this process.21  In addition, for calves of dairy 
nutrition under conditions of a gradual increase 
in the synthesis in the vascular walls of the 
physiological antiplatelet level, weak fixation of 
strong aggregation agonists (collagen and 
thrombin) with their own receptors on the 
platelet membrane is characteristic. This leads to 
a weakening in the blood platelets of 
phospholipase C activity, inhibition of the 
phosphoinositol pathway activation of platelets 

and a decrease in the level of phosphorylation of 
proteins of the contractile system.22  In the 
calves during the milk supply phase, vascular 
aggregation of platelet aggregation in response 
to weak aggregation inducers (ADP and 
adrenaline) was also noted.  This is largely due 
to a decrease in the expression of fibrinogen 
receptors (GPIIb-IIIa) on the surface of platelets 
and a decrease in the functional activity of 
platelet phospholipase A2 in response to an 
increase in the release of blood vessels of 
prostacyclin and nitric oxide and a decrease in 
the functional activity of platelet phospholipase 
A2.23 

 
CONCLUSION 
During the dairy nutrition phase, the animal is 
preparing for the transition to the consumption 
of vegetable feed.  A major role in this is played 
by the state of microcirculation, which provides 
the basis for the implementation of the 
hereditary animal program.  In the work carried 
out, it was found out that calves during the dairy 
nutrition phase develop a gradual strengthening 
of the control of the vascular wall over the 
adhesive ability of the blood plates through the 
increase of depressive influences from the 
vascular wall on the density of receptors on the 
platelet membranes to the induction aggregators.  
In platelets of calves at this age, there was a 
weakening of sensitivity to strong and weak 
inducers of aggregation.  This is largely due to a 
decrease in the expression of fibrinogen 
receptors on their membranes and a decrease in 
the activity of platelet phospholipases A2 and C 
as a result of the effects of vascular 
deaggregants. 
 
REFERENCES 
1. ZavalishinaSYu. Functional Properties 

OfHemocoagulation In Calves Of Dairy 
Nutrition. Research Journal of 
Pharmaceutical, Biological and Chemical 
Sciences. 2018;9(5):1016-1022. 

2. ZavalishinaSYu. Deficiency Of Iron As A 
Cause Of Dysfunction In Calves And Piglets. 
Research Journal of Pharmaceutical, 



Physiological features of antiaggregatory vascular control of platelets in calves of dairy nutrition 
 

Medvedev I. N.                                                                                                                                  111 

Biological and Chemical Sciences. 
2018;9(5):978-983. 

3. Lenchenko E, Lozovoy D, Strizhakov A, 
Vatnikov Y, Byakhova V, Kulikov E, Sturov 
N, Kuznetsov V, Avdotin V and Grishin V. 
Features of formation of Yersinia 
enterocolitica biofilms. Veterinary World.  
2019;12(1):136-140. 

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

5. Suleymanov SM, Usha BV, Vatnikov YA, 
Sotnikova ED, Kulikov EV, Parshina VI, 
Bolshakova MV, Lyshko MU and Romanova 
EV. (2018) Structural uterine changes in 
postpartum endometritis in cows. Veterinary 
World. 2018;11(10):1473-1478. 

6. Maksimov VI, ZavalishinaSYu, 
Parakhnevich AV, Klimova EN, Garbart NA, 
Zabolotnaya AA, KovalevYuI, 
NikiforovaTYu and Sizoreva EI. 
Physiological Dynamics OfMicrorheological 
Characteristics Of Erythrocytes In Piglets 
During The Phase Of Milk Nutrition. 
Research Journal of Pharmaceutical, 
Biological and Chemical Sciences. 
2018;9(5):454-459. 

7. ZavalishinaSYu. Physiology Of Vascular 
Hemostasis In Newborn Calves. Research 
Journal of Pharmaceutical, Biological and 
Chemical Sciences. 2018;9(5):1037-1044. 

8. Yousefi M, Hoseini SM, Vatnikov YA, 
Nikishov AA and Kulikov EV. Thymol as a 
new anesthetic in common carp 
(Cyprinuscarpio): Efficacy and physiological 
effects in comparison with eugenol. 
Aquaculture. 2018; 495:376-383. 

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

10. Tkacheva E S,ZavalishinaSYu. Physiology 
Of Platelet Hemostasis In Piglets During The 
Phase Of Newborns. Research Journal of 
Pharmaceutical, Biological and Chemical 
Sciences. 2018;9(5):1912-1918. 

11. ZavalishinaSYu. Physiological Features Of 
Vascular Hemostasis In Calves Of Dairy-
Vegetative Food. Research Journal of 
Pharmaceutical, Biological and Chemical 
Sciences.2018;9(5):1137-1143. 

12. ZavalishinaSYu. 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. 2018;9(5):1110-1116. 

13. Maksimov VI, ZavalishinaSYu, 
Parakhnevich AV, Klimova EN, Garbart NA, 
Zabolotnaya AA, KovalevYuI, 
NikiforovaTYu and Sizoreva EI. 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. 
2018;9(5):2037-2042. 

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

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

16. Tkacheva ES, ZavalishinaSYu. Physiological 
Features Of Platelet Aggregation In Newborn 
Piglets. Research Journal of Pharmaceutical, 
Biological and Chemical Sciences. 
2018;9(5):36-42. 

17. ZavalishinaSYu. Functional Properties Of 
Anticoagulation And Fibrinolysis In Calves 
Of Plant Nutrition. Research Journal of 
Pharmaceutical, Biological and Chemical 
Sciences. 2018; 9(5):1082-1087. 



Physiological features of antiaggregatory vascular control of platelets in calves of dairy nutrition 
 

Medvedev I. N.                                                                                                                                  112 

18. Tkacheva ES, ZavalishinaSYu. Physiological 
Aspects Of Platelet Aggregation In Piglets 
Of Milk Nutrition. Research Journal of 
Pharmaceutical, Biological and Chemical 
Sciences. 2018; 9(5):74-80. 

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

20. Barkagan Z S, Momot AP. Diagnosis and 
controlled therapy of hemostatic disorders.  
Moscow, 2008:292. 

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

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

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

 
 
 


