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ABSTRACT 

 
One of the most physiologically important mechanisms to ensure the vital activity of the body are the 

hemostatic properties of the vessels.  They largely provide liquid properties of blood and trophic tissue.  The 
processes of platelet aggregation and control from the side of the vascular wall in 36 calves during the 
transition from dairy to plant nutrition were studied.  The index of the anti-aggregation capacity of the 
vascular wall was determined at the age of 31, 45, 60, 75 and 90 days, measuring the platelet aggregation in 
blood during a blood vessel occlusion test, in the presence of one, two or three agonists (ADP, collagen, 
thrombin, ristomycin,  adrenalin).  Up to the age of 45 days, the values of the index of the antiaggregatory 
capacity of the vascular wall increased, indicating a compensatory reaction of the vascular wall to increased 
platelet aggregation and lipid peroxidation.  In later terms, the values of the index of the antiaggregative 
capacity of the vascular wall gradually returned to the initial level. 
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INTRODUCTION 
 

 Modern practical biology poses one of its main tasks to provide a basis for increasing food production 
[1,2,3].  This process should largely ensure the solution of the food problem through the intensification of 
animal husbandry [4].  To realize it is possible using modern knowledge on the physiology of cattle at different 
ages, especially during its active growth and development [5]. 
 
 It becomes clear that a very important moment in providing vital activity of the body are 
hemostatically significant functions of the vessels [6, 7], which ensure fluid properties of blood and trophic 
tissues [8,9]. 
 
 The walls of blood vessels are actively involved in the regulation of blood supply to tissues.  The 
processes of synthesis of haemostatically significant substances occurring in the vascular wall largely control 
the aggregation properties of the blood constituents, supporting the liquid properties of blood and optimal 
microcirculation in the tissues of the growing animal [10, 11].  The antiaggregative capacity of vascular walls in 
calves during dairy plant nutrition plays an important role in adapting the calf's organism to switching to 
feeding plant foods, laying the foundation of the productive qualities of the animal [12,13,14].  However, the 
degree of participation of the vascular wall in the regulation of platelet aggregation processes in calves has not 
yet been sufficiently elucidated.  The purpose of this work is to study the antiaggregatory activity of the 
vascular wall in healthy calves in the phase of milk and vegetable nutrition (at the age of 31-90 days). 
 

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 was performed on 36 healthy calves of black-motley and Simmental breeds during the 
dairy-vegetative diet.  Inspection and examination of animals were carried out at the age of 31, 45, 60, 75 and 
90 days.  All the calves used blood samples in the morning before feeding without temporal venous occlusion 
of jugular vein punctures to determine the biochemical parameters and platelet aggregation taken into 
account.  In a sample with a temporary venous occlusion, which makes it possible to evaluate the 
antiaggregation capacity of the vessel wall, blood was taken from the popliteal vein in 3 min.  after putting on 
the thigh of the cuff of the tonometer with a pressure in it of pressure of 10 mm Hg  higher than systolic. 
 
 Plasma blood lipid peroxidation activity and acetic hydroperoxides and thiobarbituric acid-active 
products (products determined by boiling with thiobarbituric acid, Agat-Med kit (Russia), as well as antioxidant 
activity of plasma, were determined in blood plasma.  1.79 ml of isotonic sodium phosphate buffer (pH = 7.4), 
0.2 ml of rat brain homogenate and 0.01 ml of the plasma to be investigated, followed by incubation under air 
access conditions at 37°C for 60 minutes and  eduyuschim addition of 28% trichloroacetic acid and 0.1% 
ethylene-diamine-tetraacetic acid. In parallel, a control sample was evaluated oxidizability used brain 
homogenate rats studied in the absence of plasma (instead of in a test tube were added 0.01 ml of sodium 
phosphate buffer). 
 
 Calculation of the antioxidant activity was carried out according to the formula: antioxidant activity = 
100% x [1- (E0; 60-E0; 0) / (Vk; 60-Ek; 0)], where Ek; 60 and Ek; 0 -  60 minutes of incubation and at the "zero" 
time point for samples containing the plasma under study, and E0; 60 and E0; 0 are analogous extinction 
values for samples that do not contain the plasma under study.  The level of endotheliocythemia was 
determined in the blood. 
 
 The state of the antiaggregative ability of the vessel walls was determined in a sample with a 
temporary ischemia of the vascular wall.  The method is based on calculating the degree of inhibition of 
platelet aggregation in plasma obtained from blood after temporary venous occlusion as compared to 
aggregation without venous occlusion. 
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 Blood was taken with sodium citrate 3.8% in a ratio of 9: 1, centrifuged for 5 minutes.  at 1000 rpm to 
produce a platelet rich platelet.  A portion of the plasma was withdrawn and the remaining centrifuged at 
3000 rpm for 20 minutes, obtaining a platelet-poor plasma.  Platelet-rich plasma was standardized by the 
number of platelets by diluting the original platelet-rich plasma with an autologous sample of poor platelets of 
plasma (obtained before or after venous stasis - 1st test or 2nd sample) to 200×109/l.  The concentration of 
blood platelets in the original platelet-rich plasma was counted in the Goriaev chamber (in 50 large squares).  
The volumes of plasma-rich plasma mixed with platelet-poor plasma were determined by the formula: 
platelet-poor plasma = volume of platelet-rich plasma × [(counting platelet count in the original plasma-rich 
platelet / 200000) -1]. 
 
 From the selected volume of standardized plasma, 0.02 ml of plasma and another 0.02 ml pipet were 
applied to the slide solution inductor, mixing them with a glass rod.  With the appearance of distinct 
aggregates, the clarification of the solution, and the adhesion of some aggregates to the glass, the platelet 
aggregation time was fixed.  Evaluation of platelet aggregation was carried out on a standard slide of 7.5x2.5 
cm with ADP (0.5×10-4 M), collagen (1:2 dilution of the main suspension), thrombin (0.125 U/ml), ristomycin 
(0.8 mg/ml) and epinephrine (5.0×10-6 moll/l), as well as with combinations of these agents - ADP + adrenaline, 
ADP + collagen, collagen + adrenaline, ADP + thrombin, ADP + collagen + adrenaline, ADP + thrombin + 
adrenaline, ADP + collagen + thrombin + adrenaline at the same concentrations with a standardized platelet 
count  in the investigated plasma volume (200 × 109 cells per liter) before and after temporary venous 
occlusion.  The index of antiaggregatory activity of the vascular wall was calculated by dividing the time of 
onset of aggregation platelets against the background of temporary venous occlusion for the time of onset of 
platelet aggregation without it.  The results were treated with Student's test (p <0.05). 
 

RESULTS OF THE STUDY AND DISCUSSION 
 

During observation during the whole period of milk and vegetal nutrition, a peak increase in the activity 
of lipid peroxidation with an increase in the amount of acyl hydroperoxides and thiobarbituric acid-active 
compounds in blood plasma to 1.80±0.14 D233/ml and 3.77±0.14 D233/ml was observed at the 450-day with a 
gradual decrease to the age of 90 days to 1.41 ± 0.11 D233/ml and 3.45±0.19 μmol/l, respectively. The 
registered dynamics of peroxidation was due to a decrease in antioxidant activity from 27.4±0.15%, followed 
by an increase to 33.9±0.24% at the end of the period. 

 
For calves in dairy and plant nutrition, the high integrity of the endothelial lining was characteristic, as 

indicated by the low level of endotheliocythemia (1.7±0.05 for the 31st day of life, 2.1±0.03 for the 45th day 
and 1.8±0.04 cells/μl for 90 days). 

 
All the calves registered an increasing dynamics of the index of antiaggregatory activity of the vascular 

wall with all tested inductors and their combinations to the 45-day age (table).  The greatest increase in the 
index of antiaggregatory activity of the vascular wall was noted when used as an agonist ADP, due to the 
maximum retardation of platelet aggregation with this agent in a sample with temporary venous occlusion. A 
somewhat lower level was the index of antiaggregatory activity of the vascular wall with adrenaline and 
collagen.  Even lower were the values of the index of antiaggregatory activity of the vascular wall in the sample 
with thrombin (at the age of 45 days, 1.63±0.08) and ristomycin (at the age of 45 days 1.64±0.12);  in the 
subsequent they also decreased until the end of the phase of milk and vegetable nutrition. The values of the 
index of antiaggregatory activity of the vascular wall with the simultaneous use of several inductors turned out 
to be lower, but their dynamics had the same pattern as the index of antiaggregatory activity of the vascular 
wall with individual agonists - they increased by 45 days, followed by a decrease to 90 days,  the intensity of 
production in the vessel wall of antiaggregants in calves of milk and vegetable nutrition returned to the values 
inherent in the beginning of the transition period. 

 
Thus, in healthy calves, a short-term increase in the antiaggregatory activity of the vascular wall is 

observed toward the middle phase of the dairy-vegetative nutrition, with a subsequent return to the level 
peculiar to its onset. 
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Table.  Antiaggregatory ability of blood vessels in calves during dairy plant nutrition  
(M±m, n=36) 

 

The index of 
antiaggregatory 
activity of the 

vascular wall with 
used agonists of 

platelet aggregation 

Age, days Mean 
values 

 31  45 60 75 90 

with ADP  1,79±0,12 1,85±0,24** 1,82±0,09* 
 

1,78±0,02* 
  

1,78±0,07 
 

1,80±0,11 

with collagen  1,63±0,05 1,71±0,24** 
    

1,68±0,08* 
 

1,65±0,09*    1,64±0,03 
 

1,66±0,10 
  

with thrombin  1,54±0,05 1,63±0,08** 
 

1,60±0,12* 
 

1,56±0,06* 
 

1,53±0,05 
 

1,57±0,07 
 

with ristomycin 1,54±0,07 1,64±0,12** 
 

1,60±0,04* 
 

1,56±0,05* 
 

1,53±0,08  1,57±0,07 
 

with epinephrine 1,68±0,12 1,76±0,09** 
 

1,72±0,05* 
 

1,68±0,09* 
 

1,68±0,02 
 

1,70±0,07 
 

with ADP + 
epinephrine  

1,46±0,04 1,57±0,08** 
    

1,54±0,05* 
 

1,49±0,09* 
 

1,45±0,08 
 

1,50±0,07 
 

with ADP +collagen 1,38±0,02 1,47±0,08** 
 

1,43±0,07* 
 

1,39±0,03* 
 

1,39±0,08 
 

1,41±0,06 
 

with epinephrine + 
collagen    

1,50±0,04 
 

1,60±0,11** 
 

1,57±0,04* 
 

1,52±0,05* 
 

1,49±0,08 
 

1,53±0,06 
 

with ADP + thrombin  1,35±0,06 1,46±0,21** 
 

1,43±0,18* 
 

1,38±0,16* 
 

1,36±0,15 
 

1,39±0,15 
 

with ADP+ collagen+ 
epinephrine  

1,33±0,08 1,41±0,22** 
 

1,39±0,16* 
 

1,35±0,13* 
 

1,33±0,08 
 

1,36±0,13 
 

with ADP+ thrombin 
+ epinephrine  

1,31±0,09 1,39±0,17** 
    

1,36±0,15* 
 

1,32±0,09* 
    

1,31±0,11 
 

1,34±0,12 
 

with ADP+ collagen+ 
thrombin+ 
epinephrine  

1,28±0,10 1,36±0,23** 
 

1,33±0,17* 
 

1,30±0,14* 
 

1,29±0,13 
 

1,31±0,15 
 

 
Note: * p <0.05, ** p <0.01 on the t-test when compared with the 31-day age. 
 
 The phase of milk and vegetable nutrition in calves is a stage of ontogenesis, which determines the 
adaptation of animals to nutrition with plant foods with a gradual decrease in the intake of milk into the 
gastrointestinal tract [15,16].  An important role in this process is played by the functional activity of the 
vascular wall, supporting hemostasis in the organism of a growing animal [16,17].  Being multifunctional in 
terms of hemostasis control, the vascular wall largely determines the liquid properties of blood as a result of 
the synthesis of substances [18, 19], limiting platelet aggregation and stimulating fibrinolysis [20,21,22]. 
 
 The peak increase in the activity of lipid peroxidation in plasma in calves by the 45-day age enhances 
the alteration of endotheliocytes during these periods, which is accompanied by compensatory enhancement 
in the vessels of haemostatically significant substances [23], followed by the restoration to the end of the 
phase of these parameters at a level close to the initial one. 
 
 In healthy calves, during the period of milk and vegetable nutrition, a regularity is established that the 
adhesive ability of the blood plates increasing by the age of 45 days is compensated by the increasing control 
of the vascular wall, apparently due to the depressive effect of prostacyclin and nitric oxide of the vascular wall 
on the amount of collagen  receptor-glycoprotein Ia-IIa and VI on the platelet membrane [24,25,26].  This is 
indicated by the lengthening of the onset of aggregation of platelets with collagen in conditions of temporary 
venous occlusion [27, 28]. 
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 As a result of the increase in the vascular wall of natural antiplatelet agents (prostacyclin and nitric 
oxide) by the vascular wall by the 45th day of age, it seems that a temporary weakening of the fixation of 
strong aggregation agonists (collagen and thrombin) with their receptors on the platelet membrane,  
increases.  This is a deterrent to the activity of phospholipase C of the blood platelets, leading to increased 
control of the vascular wall over aggregation of platelets by inhibiting the phosphoinositol pathway of 
activation of the blood platelets [29,30] and weakening of the phosphorylation of the proteins of the 
contractile system [31].  Obviously, the short-term increase in the formation of prostacyclin [32,33] and nitric 
oxide [34] in the calves during the 45 days of age causes an increase in body control over aggregation of 
platelets with weak aggregation inducers (ADP and epinephrine) noted at this age [35,36].  This can be realized 
by reducing the expression of fibrinogen receptors (GPIIv-IIIa) and weakening the functionality of 
phospholipase A2 releasing arachidonic acid from the phospholipids of the platelet membranes.  Weakening of 
platelet aggregation capacity by 90 days (due to adaptation of the calves organism to plant food) is 
accompanied by a parallel decrease in the antiaggregative capacity of the vascular wall with respect to 
individual inducers and especially their combinations, which indicates the elimination of tension in the primary 
hemostasis system, while maintaining the balance of pro- and antiaggregational  influences [37-40]. 
 

CONCLUSION 
 

 Thus, in calves in the phase of dairy-vegetative nutrition, there is a short-term increase in the 
antiaggregatory activity of the vascular wall to the 45-day age, which contributes to limiting the physiological 
growth of platelet aggregation during these periods, providing an effective adaptation of the organism at this 
stage of ontogenesis. 
 

REFERENCES 
 
[1] Apanasyuk LA, Soldatov AA. (2017) Socio-Psychological Conditions for Optimizing Intercultural 

Interaction in the Educational Space of the University. Scientific Notes of Russian State Social 
University. 16(5-144) : 143-150. doi: 10.17922/2071-5323- 2017-16-5-143-150. 

[2] Maloletko АN, Yudina TN.(2017)  (Un)Making Europe: Capitalism, Solidarities, Subjectivities. 
Contemporary problems of social work. 3 (3-11) : 4-5.  

[3] Pozdnyakova ML, Soldatov AA. (2017) The Essential and Forms of the Approaches to Control the 
Documents Execution. 3 (1-9): 39-46. doi: 10.17922/2412-5466-2017-3-1-39-46. 

[4] Oshurkova JuL, Medvedev IN, Fomina LL. (2018) Physiological Indices of Platelet-Coagulation 
Hemostasis in Purebred Ireshire Cows in The Course of Lactation. Research Journal of Pharmaceutical, 
Biological and Chemical  Sciences. 9(2) : 419-426. 

[5] Oshurkova JuL, Medvedev IN, Fomina LL. (2018) Physiological features of platelet aggregation in 
calves of Ayrshire breed during the phase of plant nutrition. Research Journal of Pharmaceutical, 
Biological and Chemical  Sciences. 9(2) : 1008-1013. 

[6] Bikbulatova AA, Andreeva EG, Medvedev IN. (2018) Hematological Features Of Patients With 
Osteochondrosis Of The Spine. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 
9(3) : 1089-1095. 

[7] Bikbulatova AA, Karplyuk AV, Medvedev IN. (2018) The Problem Of Vocational Guidance Work With 
Young People, Who Have Limited Health Opportunities In Modern Russia. Research Journal of 
Pharmaceutical, Biological and Chemical Sciences. 9(4) : 586-590. 

[8] Bikbulatova AA,  Karplyuk AA, Parshin GN, Dzhafar-Zade DA, Serebryakov AG. (2018) Technique for 
Measuring Vocational Interests and Inclinations in High-School Students with Disabilities. 
Psikhologicheskaya nauka i obrazovanie-psychological science and education. 23(2) : 50-
58.doi: 10.17759/pse.2018230206 

[9] Medvedev IN. (2018) Peculiarities of vascular control over platelet aggregation in patients with 
Arterial hypertension of the 3rd degree at metabolic syndrome.  Research Journal of Pharmaceutical, 
Biological and Chemical  Sciences. 9(1) : 258-264. 

[10] Medvedev IN. (2018) Functional Peculiarities Of Platelet Activity In Persons With Arterial 
Hypertension Of The High Degree Developing Against The Background Ofhypodynamia At Metabolic 
Syndrome. Research Journal of Pharmaceutical, Biological and Chemical  Sciences. 9(1) : 308-314.  

[11] Medvedev IN. (2018) Development of Platelet Dysfunctions at Arterial Hypertension with 
Dyslipidemia. Research Journal of Pharmaceutical, Biological and Chemical  Sciences. 9(1) : 439-444.  



ISSN: 0975-8585 

September–October 2018  RJPBCS  9(5)  Page No. 1115 

[12] Medvedev IN. (2018) Physiological Reaction of Erythrocytes’ Microrheological Properties in Persons of 
The Second Mature Age on Prolonged Hypodynamia.  Research Journal of Pharmaceutical, Biological 
and Chemical  Sciences. 9(1) : 577-582. 

[13] Medvedev IN. (2018) Activity of Platelets’ Aggregation in Patients of The Second Mature Age with 
Arterial Hypertension of The 3rddegree. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(1) : 651-656. 

[14] Medvedev IN. (2018) Disaggregating Vascular Impacts on Platelets in Patients with Arterial 
Hypertension Of The 3rd Degree.  Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(1) : 663-669. 

[15] Medvedev IN. (2018) Physiological Peculiarities of Erythrocytes’ Aggregation in Rats Of Elder Ages. 
Research Journal of Pharmaceutical, Biological and Chemical  Sciences. 9(1) : 716-721.  

[16] Medvedev IN. (2018) Physiological Dynamics of Erythrocytes’ Cytoarchitecture In Aged Rats.  Research 
Journal of Pharmaceutical, Biological and Chemical  Sciences. 9(1) : 736-740.  

[17] Medvedev IN. (2018) Dis Aggregative Capabilities of Vascular Wall in Respect of Erythrocytes in 
Patients with Arterial Hypertension and Dislipidemia. Research Journal of Pharmaceutical, Biological 
and Chemical  Sciences. 9(1) : 811-816.  

[18] Oshurkova JuL, Medvedev IN, Fomina LL. (2018) Physiological Peculiarities of Platelet-Coagulative 
Hemostasis in Dead-Wood Cows of Ireshire Breed. Research Journal of Pharmaceutical, Biological and 
Chemical  Sciences. 9(1) : 817-822. 

[19] Medvedev IN. (2018) Disaggregative Impacts of Vascular Wall on Platelets of Patients with Arterial 
Hypertension and Dyslipidemia. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(1) : 857-863.  

[20] Medvedev IN. (2018) Vascular Disaggregative Control Over Neutrophils In Patients With Arterial 
Hypertension And Dyslipidemia. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(1) : 864-869. 

[21] Medvedev IN. (2018) Aggregation of Thrombocytes in People of Second Adulthood with Arterial 
Hypertension of the 2 Rd Degree. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(1) : 870-875. 

[22] Oshurkova JuL, Medvedev IN, Tkacheva ES. (2018) Functional Features Of Platelet Aggregation In 
Heifers Of The Ayrshire Breed, Which Are Being Prepared For Insemination. Research Journal of 
Pharmaceutical, Biological and Chemical  Sciences. 9(3) : 1155-1160. 

[23] 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. 

[24] 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. 

[25] Medvedev IN. (2018) Vasopathy In Patients With Arterial Hypertension 2 Degrees. Research Journal of 
Pharmaceutical, Biological and Chemical  Sciences. 9(2) : 965-971. 

[26] Vorobyeva NV, Mal GS, Skripleva EV, Skriplev AV, Skoblikova TV. (2018) The Combined Impact Of 
Amlodipin And Regular Physical Exercises On Platelet And Inflammatory Markers In Patients With 
Arterial Hypertension. Research Journal of Pharmaceutical, Biological and Chemical Sciences. 9(4) : 
1186-1192. 

[27] Medvedev IN. (2018) Signs Of The Development Of Vasopathy In Arterial Hypertension 1 Degree. 
Research Journal of Pharmaceutical, Biological and Chemical  Sciences.   9(2) : 984-990. 

[28] Makhov AS, Medvedev IN. (2018) The Ability to Reduce the Severity of Motor Disorders in Children 
With Cerebral Palsy. Research Journal of Pharmaceutical, Biological and Chemical  Sciences. 9(2) : 991-
996. 

[29] Oshurkova JuL, Medvedev IN, Fomina LL. (2018) Physiological features of platelet aggregation in 
calves of Ayrshire breed during the phase of plant nutrition. Research Journal of Pharmaceutical, 
Biological and Chemical  Sciences. 9(2) : 1008-1013. 

[30] Makhov AS, Medvedev IN. (2018) General improvement of children with Down syndrome by means of 
regular soccer lessons. Research Journal of Pharmaceutical, Biological and Chemical  Sciences. 9(2) : 
1014-1019. 

[31] Medvedev IN. (2018) Vascular disaggregation effects on erythrocytes in patients with arterial 
hypertension with abdominal obesity. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(2) : 1025-1029. 



ISSN: 0975-8585 

September–October 2018  RJPBCS  9(5)  Page No. 1116 

[32] Medvedev IN. (2018) Severity of disaggregation control of blood vessels over platelets in patients with 
arterial hypertension with abdominal obesity. Research Journal of Pharmaceutical, Biological and 
Chemical  Sciences. 9(2) : 1030-1035. 

[33] Medvedev IN. (2018) The state of vascular disaggregation effects on neutrophils in patients with 
arterial hypertension with abdominal obesity. Research Journal of Pharmaceutical, Biological and 
Chemical  Sciences. 9(2) : 1036-1041. 

[34] Medvedev IN. (2018) Physiological parameters of erythrocytes against the background of regular 
exercise in the model conditions. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(2) : 1042-1047. 

[35] Medvedev IN. (2018) Functional Features of Erythrocytes In The Scoliotic Process. Research Journal of 
Pharmaceutical, Biological and Chemical  Sciences. 9(2) : 1048-1052. 

[36] Medvedev IN. (2018) Physiological Features Of Platelet Aggregation In Aging Mammals Against The 
Background Of Physical Exertion. Research Journal of Pharmaceutical, Biological and Chemical  
Sciences. 9(2) : 1053-1057. 

[37] Medvedev IN. (2018) Physiological Activity Of Platelets In Vivo During Aging Against The Background 
Of Physical Exertion. Research Journal of Pharmaceutical, Biological and Chemical  Sciences.  9(2) : 
1058-1062. 

[38] Medvedev IN. (2018) Physiological Features Of Erythrocytes In Rats At Late Stages Of Ontogenesis. 
Research Journal of Pharmaceutical, Biological and Chemical  Sciences.  9(2) : 1063-1068. 

[39] Makhov AS, Medvedev IN. (2018) Correction Of Asthenia In Football Players With Down Syndrome. 
Research Journal of Pharmaceutical, Biological and Chemical  Sciences.  9(2) : 1161-1166. 

[40] Skorjatina IA. (2018) Therapeutic Possibilities Of Rosuvastatin In The Medical Complex In Relation To 
Disaggregation Vascular Control Over Erythrocytes In Persons With 
Arterial Hypertension And Dyslipidemia. Research Journal of Pharmaceutical, Biological and Chemical 
Sciences. 9(2) : 977-983. 

 
 
 


