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ABSTRACT 
 

In the course of ontogenesis mammals can experience some changes of regular elements’ micro 
rheological peculiarities. These changes can influence blood rheological properties in capillaries 
and, so, the degree of tissues’ perfusion. The aim: to determine erythrocytes’ micro rheological 
properties in healthy piglets of dairy-vegetable nutrition. The study used 39 healthy piglets of the 
breed “Large-White”. They were examined on the 21st, 25th, 30th and 40th days of life. All the piglets 
were kept in the pig complex “Verdazernoprodukt” in Ryazan region, Russia. We evaluated in 
animals the activity of lipid peroxidation in plasma and erythrocytes in terms of the number of 
acylhydroperoxides and malon dialdehyde in them. The content of cholesterol and total 
phospholipids in erythrocytes was determined. In erythrocytes the surface properties of their 
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membranes and aggregation activity were evaluated. Statistical analysis of the results was 
conducted by Student’s t-criterion. Against the background of strengthening of erythrocytes’ 
antioxidant protection we noticed lowering of acylhydroperoxides’ quantity on 13.2% and the level 
of malon dialdehyde – on 19.5% in erythrocytes of piglets. During the phase of dairy-vegetable 
nutrition the piglets were registered to have lowering of erythrocytes-discocytes till 83.3±0.09% at 
little rise of the level of reversibly and irreversibly changed erythrocytes. In the course of the 
experiment the piglets had increase of summary level of erythrocytes’ involvement into aggregates 
on 20.5% and quantity rise of the aggregates themselves on 22.7% at lowering of free erythrocytes’ 
number on 8.6%. Thus, piglets of dairy-vegetable nutrition are characterized by optimum of the 
processes of lipids’ peroxidation in platelets. It is accompanied by some rise of erythrocyte 
aggregation and quantity increase of reversibly and irreversibly changed erythrocytes in blood. 
 

 
Keywords: Erythrocytes; aggregation; cytoarchitecture; piglets; dairy-vegetable nutrition. 
 

1. INTRODUCTION 
 
Despite the great successes of modern biology, 
further studying of morpho-functional properties 
of productive animals at different stages of their 
development still remains very urgent. It is 
necessary to continue improving the technology 
of their keeping, development and nutrition in 
different periods of their lives. To do this, the 
blood system, which provides the basis for the 
vitality of the body, is actively studied. 
Continuous circulation of blood along the vessels 
maintains general resistance [1,2], helping to 
realize the hereditary potential [3,4]. It is provided 
by the maintenance of optimal metabolic 
processes in tissues [5,6] in all the environmental 
conditions [7,8] and in any functional state of          
the body [9,10]. There is no doubt that the 
rheology of blood is largely determined by              
the characteristics of its regular elements, 
including erythrocytes [11,12]. They determine 
hemodynamics in vessels, especially of small 
diameter, by changing their aggregating activity 
and surface properties of the membrane [13,14]. 
The dynamics of these indicators is especially 
great during the period of active growth, when a 
large influx of oxygen and nutrients to tissues is 
needed [15,16]. Its sufficient level ensures the 
best functioning of all biochemical processes in 
the body and its active growth [17,18]. When the 
animal goes over to the consumption of 
vegetable feeds, the need for oxygen in tissues 
is especially great [19]. It’s necessary to study 
rheological properties of erythrocytes in calves in 
this age. Relying on the available information, it 
becomes clear that micro rheological properties 
of erythrocytes in piglets should be evaluated 
during the most significant stage of their life – the 
period of transition to the consumption of 
vegetable nutrition. Such information can help 
modern pig-breeding, which is actively looking   
for options to increase the productivity of pigs 

and biological "points of impact" in the bodies            
of animals to achieve this result. In this 
connection, we set ourselves the goal of studying 
the dynamics of the micro-rheological          
properties of red blood cells in healthy piglets 
during their transition from dairy to vegetable 
nutrition.  
 

2. MATERIALS AND METHODS  
 
The 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 in 
March, 18th, 1986, and confirmed in Strasbourg, 
in June, 15

th
, 2006) and the local Ethics 

Committee of K.I. Scryabin Moscow State 
Academy of Veterinary Medicine and 
Biotechnology (record № 14, dated December, 
1st, 2015) and the local Ethics Committee of All-
Russian Scientific Research Institute of 
Physiology, Biochemistry and Animals’ Nutrition 
(record № 11, dated December, 4th, 2015). 
 
In our study we examined 39 healthy piglets of 
the breed “Large-White” on the 21

st
, 25

th
, 30

th
, 

35th and 40th days of life. All the animals were 
kept in the pig complex “Verdazernoproduct” in 
Ryazan region, Russia. In the course of the 
study, it was planned to track the dynamics of 
erythrocytes’ micro rheological properties and 
biochemical parameters of plasma and 
erythrocytes which can affect them during the 
phase of dairy-vegetable nutrition. We estimated 
the activity of lipids’ peroxidation (LPO) in piglets’ 
plasma according to the quantity of 
acylhydroperoxides (AHP) [20] and thiobarbituric 
acid (TBA)-active products in it by a set of the 
firm “Agat-Med” (Russia). We also registered 
antioxidant activity (AOA) of liquid part of blood 
[20]. 
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Erythrocytes were washed and resuspended by 
conventional way in order to estimate their 
biochemical indices. We conducted the 
estimation of AHP and malon dialdehyde (MDA) 
levels in them [20]. We determined quantitatively 
the level of cholesterol (CS) in piglets’ 
erythrocytes with the help of a set produced by 
the firm “Vital Diagnostikum” (Russia). According 
to the quantity of phosphorus in their membranes 
we determined the content of common 
phospholipids (CPL) [20]. We also estimated the 
activity of intra-erythrocyte catalase and 
superoxide dismutase (SOD) [20]. 
 

Cytoarchitecture of piglets’ erythrocytes was 
determined with the help of light phase-contrast 
microscopy in the result of their typing on 
discocytes, discocytes with one outgrowth, 
discocytes with a crest, discocytes with 
numerous outgrowths, erythrocytes like mulberry, 
dome-shaped erythrocytes (stomatocytes), 
spherocytes with smooth surface, spherocytes 
with spinelets on the surface, erythrocytes like 
“deflated ball”, degenerative forms of 
erythrocytes. The first 5 classes of erythrocytes 
(with signs of echinocytarous transformation) 
were considered to be reversibly deformed, the 
rest classes were considered to be irreversibly 
deformed forms [21]. 
 

The evidence of erythrocytes’ aggregation was 
found in the course of light microscopy at 
calculation of the number of aggregated and 
disaggregated erythrocytes and the quantity of 
erythrocyte aggregates in the meal of washed 
red corpuscles [22] in Gorjaev’s box. 
 

The results were processed by Student’s 
criterion (t). Statistical processing of received 
information was made with the help of a program 
package “Statistics for Windows v. 6.0”, 
“MicrosoftExcel”. Differences in data were 
considered to be reliable in case of p<0.05. 
  
3. RESULTS AND DISCUSSION  
 

During the phase of dairy-vegetable nutrition 
healthy piglets were noticed to have gradual 
strengthening of plasma AOA (a total of 11.6%). 
It caused lowering of LPO activity in it. During the 
observation period, the quantitative content of 
primary products of AGP in the liquid part of 
blood decreased on 10.2%, secondary products 
of lipid peroxidation - TBA-active compounds 
decreased on 12.1%.  
 

During the phase of dairy-vegetable nutrition 
erythrocytes’ membranes of piglets were found to 

have gradual rise of CS quantity from on 7.7% at 
lowering of CPL on 9.4%. 
 
The level of AHP in erythrocytes of healthy 
animals gradually decreased between the 21st 
and the 40th days of life on 13.2%. At the same 
time, the level of MDA in erythrocytes also 
decreased on 19.5%. The observed dynamics of 
lipids’ peroxidation in erythrocytes of healthy 
piglets of dairy-vegetable nutrition was caused by 
the increase in their catalase activity on 25.1% 
and SOD on 8.0%. Gradual decrease of 
discocytes’ amount in animals’ blood on 3.5% 
was noted during observation (Table 1). So, 
piglets of 21 to 40 days of life had the increase of 
reversibly changed erythrocytes on 22.7% and 
their irreversibly transformed forms on 18.0% in 
their blood. 
 
In the course of observation the animals were 
noted to have gradual lowering of discocytes’ 
quantity in blood till 83.3±0.09% (Table 1). At the 
same time, the piglets from the 21

st
 to the 40

th
 

days of life were noted to have content rise of 
reversibly changed erythrocytes in blood till 
10.8±0.07% and their irreversibly transformed 
forms till 5.9±0.05%. 
 
Besides, the piglets under observation were 
found to have significant rise of erythrocytes’ 
aggregative ability (Table 1). It was pointed by 
the level increase of summary erythrocytes’ 
involvement into aggregates (on 20.5%), quantity 
rise of these aggregates in animals’ blood (on 
22.7%) at content lowering of freely moving 
erythrocytes in their blood (on 8.6%). 
 
The course of ontogenesis in mammals is 
accompanied by changes of micro rheological 
peculiarities of their regular elements. It 
inevitably influences rheological blood properties 
[23,24]. Found enzymes’ activity increase of 
erythrocytes’ antioxidation promoted stabilization 
of LPO processes at the low level in piglets of 
dairy-vegetable nutrition. In combination with 
some content rise of CS in their membranes it 
could provide optimal micro rheological 
erythrocytes’ characteristics for any 
environmental conditions [25]. 
 
Found low LPO activity in piglets’ plasma and 
erythrocytes provided them with preservation of 
external and internal leaves of lipid bilayer of the 
erythrocyte membrane [26,27]. It led to 
preservation of convexoconvex form by most 
erythrocytes of these piglets what provided 
optimum of hemodynamics along vessels 
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Table 1. Indices of plasma and erythrocytes of piglets of dairy-vegetable nutrition 
 

Registered 
parameters  

Phase of dairy-vegetable nutrition, n=39, M±m 
The 21st day  The 25th day  The 30th day  The 35th day  The 40th day  

Acylhydroperoxides, D233/1ml  1.30±0.012 1.28±0.007 
 

1.24±0.005 
 

1.21±0.013 
 

1.18±0.008 
р<0.05 

TBA-active products, umol/l 2.96±0.010 2.92±0.004 
 

2.85±0.008 
 

2.77±0.011 
р<0.05 

2.64±0.005 
р<0.05 

Antioxidant activity of plasma, % 38.0±0.09 38.6±0.07 39.5±0.06 40.7±0.10 42.4±0.09 
р<0.05 

Cholesterol in erythrocytes,  
umol/1012 erythrocytes  

0.91±0.003 
 

0.92±0.004 
 

0.94±0.002 
 

0.96±0.007 
р<0.05 

0.98±0.006 
р<0.05 

Common phospholipids in 
erythrocytes,  
umol/1012 erythrocytes  

0.70±0.002 
 
 

0.70±0.008 
 
 

0.68±0.006 
 
 

0.66±0.004 
р<0.05 
 

0.64±0.003 
р<0.05 
 

Acylhydroperoxides  
of erythrocytes, D233/1012 
erythrocytes  

2.83±0.009 
 
 

2.80±0.007 
 
 

2.74±0.005 
 
 

2.63±0.005 
р<0.05 
 

2.50±0.007 
р<0.05 
 

Malon dialdehyde of erythrocytes, 
nmol/1012 erythrocytes  

0.98±0.004 
 

0.96±0.003 
 

0.93±0.012 
 

0.88±0.002 
р<0.05 

0.82±0.005 
р<0.05 

Catalase of erythrocytes, ME/1012 
erythrocytes  

11170.0±11.6 
 

11280.0±20.4 
 

12220.0±15.7 
 

13250.0±15.2 
р<0.05 

13980.0±19.3 
р<0.05 

Superoxide dismutase of 
erythrocytes,  
ME/1012 erythrocytes  

1781.3±8.36 
 
 

1790.0±9.92 
 
 

1826.8±11.82 
 
 

1880.3±7.34 
р<0.05 
 

1923.4±5.22 
р<0.05 
 

Erythrocytes-discocytes,% 86.2±0.06 85.8±0.05 85.0±0.13 84.0±0.18 83.3±0.09 
Reversibly modified erythrocytes,% 8.8±0.05 

 
9.0±0.02 
 

9.6±0.04 
 

10.3±0.09 
р<0.05 

10.8±0.07 
р<0.05 

Irreversibly modified erythrocytes,% 5.0±0.03 5.2±0.05 5.4±0.02 5.7±0.07 5.9±0.05 
р<0.05 

Sum of all the erythrocytes in an 
aggregate  

33.1±0.16 
 

34.8±0.15 
 

36.5±0.03 
 

38.7±0.08 
р<0.05 

39.9±0.05 
р<0.05 

Quantity of aggregates 
 

7.5±0.06 
 

7.8±0.08 
 

8.4±0.03 
 

8.7±0.06 
р<0.05 

9.2±0.03 
р<0.05 

Quantity of free erythrocytes 270.2±0.15 
 

265.4±0.11 
 

261.5±0.08 
 

254.3±0.18 
 

248.7±0.15 
р<0.05 

Conventional signs: p – reliability of differences of accountable indices from the level of 21 days of life 



 
 
 
 

Maksimov et al.; ARRB, 16(4): 1-7, 2017; Article no.ARRB.35865 
 
 

 
5 
 

[28,29], especially of small diameter [30,31]. It 
also maintained optimal conditions for 
metabolism in a body [32,33]. There’s no doubt 
that it is an important basis for maintenance of 
optimally low level of reversibly and irreversibly 
changed erythrocytes’ varieties in blood of 
examined animals at stable predominance of 
their unchanged forms. It provided optimal 
conditions for the processes of animals’ growth. 
 
Found little strengthening of erythrocytes’ 
aggregation in examined piglets in the course of 
the phase of dairy-vegetable nutrition was mostly 
connected with physiological CS increase in their 
membranes, lowering of CPL and immersion of 
some proteins with negative charge on their 
surface into the membrane [34]. It was possible 
that appearing changes in piglets during the 
phase of dairy-vegetable nutrition led to stabler 
connection of erythrocytes with globular plasma 
proteins which could fulfill the role of “bridges” 
between erythrocytes in the course of 
aggregation [35,36]. The increase of the 
threshold of erythrocytes’ disaggregation took 
place in conditions of growth and changing of 
piglets’ nutrition. It strengthened the linkage of 
erythrocytes in their aggregates [37,38]. 
 
Found changes in micro rheological features of 
erythrocytes in piglets during the phase of dairy-
vegetable nutrition should be considered as 
physiologically necessary for early ontogeny. 
Given changes are evidently directed at the 
maintenance of necessary for the phase of 
piglets’ dairy-vegetable nutrition level of 
metabolism and can promote their adaptation 
[39,40]. 
  

4. CONCLUSION  
 
The rheological characteristics of erythrocytes, 
which determine the bloodstream in tissues and 
the level of metabolism in them, are very 
important for the successful transition of piglets 
from dairy to vegetable nutrition. At this age 
piglets have a slight increase in erythrocyte 
aggregation and a slight increase of the content 
of reversible and irreversible altered erythrocytes 
in their blood. Apparently, during the dairy-
vegetable nutrition phase, the optimal rheological 
properties of piglets’ erythrocytes are largely 
ensured by the balance in their lipid composition 
and low lipid peroxidation activity in their 
membranes. Probably, the revealed rheological 
properties of erythrocytes of piglets at the age of 
21-40 days of life are necessary for their 
successful transition to the consumption of only 

plant feeds while maintaining the necessary level 
of metabolism in their tissues. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Medvedev IN, Gromnatskii NI. The 

influence of nebivolol on thrombocyte 
aggregation in patients with arterial 
hypertension with metabolic syndrome. 
Klinicheskaia Meditsina. 2005;83(3):31-33.  

2. Medvedev IN, Gromnatskii NI. The 
influence of hypocaloric diet on 
thrombocyte rheology in patients with 
metabolic syndrome. Klinicheskaia 
Meditsina. 2006;84(3):49-52.  

3. Medvedev IN, Amelina IV. An association 
between human morphological 
phenotypical characteristics and the 
activity of chromosomal nucleolar 
organizer regions in the interphase cell 
nucleus in the population of indigenous 
people of Kursk region. Morfologii. 2012; 
142(4):87-91. 

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

5. Simonenko VB, Medvedev IN, Mezentseva 
NI, Tolmachev VV. The antiaggregation 
activity of the vascular wall in patients 
suffering from arterial hypertension         
with metabolic syndrome. Klinicheskaia 
Meditsina. 2007;85(7):28-30.  

6. Simonenko VB, Medvedev IN, Tolmachev 
VV. Effect of irbesartan of the function           
of hemocoagulative component of 
hemostasis in patients with arterial 
hypertension during metabolic syndrome. 
Klinicheskaia Meditsina. 2010;88(6):27-30. 

7. Zavalishina SYu, Kutafina NV, Vatnikov 
YuA, Makurina ON, Kulikov EV. Platelet-
activity dependence on the age of rats with 
experimental dyslipidemia. Biol Med 
(Aligarh). 2016;8:326.  

DOI: 10.4172/0974-8369.1000326 

8. Sizov АА, Zavalishina SJ. Russian criminal 
legislation in prevention of sexually 
transmitted diseases in the territory of the 
Russian Federation. Biology and Medicine 
(Aligarh). 2015;7(5):BM-142-15, 5 pages. 



 
 
 
 

Maksimov et al.; ARRB, 16(4): 1-7, 2017; Article no.ARRB.35865 
 
 

 
6 
 

9. Zavalishina SYu, Vatnikov YuA, Makurina 
ON, Kulikov EV, Sotnikova ED, Parshina 
VI, Rystsova EO, Kochneva MV, Sturov 
NV. Diagnostical appreciation of 
physiological reaction of intravascular 
thrombocytes activity of two-years-old 
mice to regular physical loads. Biomedical 
& Pharmacology Journal. 2017;10(1):129-
136.  

Available:http://dx.doi.org/10.13005/bpj/10
90  

10. Medvedev IN, Zavalishina SYu. Platelet 
activity in patients with third degree arterial 
hypertension and metabolic syndrome. 
Kardiologiia. 2016;56(1):48.  

11. Gromnatskii NI, Medvedev IN. Non-
pharmacological correction of impaired 
platelet hemostasis in hypertensive 
patients with metabolic syndrome. Clinical 
Medicine. 2003;81(4):31-34. 

12. Medvedev IN, Gromnatskii NI. Effect of 
amlodipine on intravascular thrombocyte 
activity in patients with arterial 
hypertension and metabolic syndrome. 
Klinicheskaia Meditsina. 2005;83(2):37-39. 

13. Zavalishina SYu. Physiological dynamics 
of spontaneous erythrocytes’ aggregation 
of rats at last ontogenesis. Annual 
Research & Review in Biology. 2017;13(1): 
1-7.  

DOI: 10.9734/ARRB/2017/33616  

14. Medvedev IN. Microrheology of 
erythrocytes in arterial hypertension and 
dyslipidemia with a complex hypolipidemic 
treatment. Russian Journal of Cardiology. 
2017;4(144):13-17. 

15. Medvedev IN, Skoryatina IA. Pravastatin  
in correction of vessel wall antiplatelet 
control over the blood cells in patients with 
arterial hypertension and dyslipidemia. 
Cardiovascular Therapy and Prevention. 
2014;13(6):18-22. 

16. Kutafina NV, Medvedev IN. Platelet 
aggregation in clinically healthy persons of 
the second coming of age living in Kursk 
region. Advances in Gerontology. 2015; 
28(2):321-325. 

17. Medvedev IN, Gromnatskii NI. Correction 
of thrombocyte hemostasis and biological 
age reduction in metabolic syndrome. 
Klinicheskaia Meditsina. 2005;83(8):54-57. 

18. Simonenko VB, Medvedev IN, Tolmachev 
VV. Comparative evaluation of the 
influence of sulfhydryl and phosphate              
ACE inhibitors on thrombocyte aggregation 
in patients suffering from arterial hyper-

tension with metabolic syndrome. 
Klinicheskaia Meditsina. 2007;85(4):24-27. 

19. Glagoleva TI, Zavalishina SYu. 
Aggregative activity of basic regular blood 
elements and vascular disaggregating 
control over it in calves of milk-vegetable 
nutrition. Annual Research & Review in 
Biology. 2017;12(6):1-7.  
DOI: 10.9734/ARRB/2017/33767 

20. Zaytsev GS, Bikbulatova AA, Egorova NA, 
Mozdykov AV, Kalashkova DO. Liminal 
aspects of dreams. Man in India. 2016; 
96(12):5719-5734. 

21. Medvedev IN, Savchenko AP, Zavalishina 
SYu, Krasnova EG, Kumova TA, Gamolina 
OV, Skoryatina IA, Fadeeva TS. 
Methodology of blood rheology 
assessment in various clinical situations. 
Russian Journal of Cardiology. 2009;5:42-
45.  

22. Medvedev IN, Maksimov VI, Parakhnevich 
AV, Zavalishina SYu, Kutafina NV. Rapid 
assessment of aggregation abilities and 
surface properties of platelets and red 
blood cells. International Journal of 
Pharma and Bio Sciences. 2016;7(2):(B) 
793-797. 

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

24. Mikhaylova IV, Shmeleva SV, Makhov AS. 
Adaptive chess educational technology for 
disabled children. Theory and Practice of 
Physical Culture. 2015;7:12.    

25. Medvedev IN, Skoriatina IA. Effect of 
lovastatin on adhesive and aggregation 
function of platelets in patients with        
arterial hypertension and dyslipidemia. 
Klinicheskaia Meditsina. 2010;88(2):38-40. 

26. Medvedev IN, Skoriatina IA. Dynamics of 
microrheologic properties of erythrocytes in 
patients with arterial hypertension and 
dyslipidemia treated with atorvastatin. 
Klinicheskaia Meditsina. 2012;90(6):42-45.  

27. Medvedev IN, Skoryatina IA. Fluvastatin 
effects on blood cell aggregation in 
patients with arterial hypertension and 
dyslipidemia. Cardiovascular Therapy and 
Prevention. 2013;12(2):18-24.  

28. Zavalishina SYu, Medvedev IN. 
Comparison of opportunities from two 
therapeutical complexes for correction of 
vascular hemostasis in hypertensives with 
metabolic syndrome. Cardiovascular 
therapy and prevention. 2017;16(2):15-21. 



 
 
 
 

Maksimov et al.; ARRB, 16(4): 1-7, 2017; Article no.ARRB.35865 
 
 

 
7 
 

29. Simonenko VB, Medvedev IN, Kumova TA. 
Losartan for correction of thrombocyte 
activity in patients suffering from arterial 
hypertension with metabolic syndrome. 
Klinicheskaia Meditsina. 2008;86(1):38-41. 

30. Zavalishina SYu. Physiological features of 
hemostasis in newborn calves receiving 
Ferroglukin, Fosprenil and Hamavit, for 
Iron Deficiency. Annual Research & 
Review in Biology. 2017;14(2):1-8.  
DOI: 10.9734/ARRB/2017/33617 

31. Zaitsev SY, Maksimov VI, Bardyukova TV. 
Supramolecular enzymatic systems of the 
dog blood: Clinical diagnostic implications. 
Moscow University Chemistry Bulletin. 
2008;63(2):99-102. 

32. Generalova AN, Marchenko SB, 
Gorokhova IV, Zaitsev SYu, Miller R, 
Gurevich IV, Tsarkova MS, Maksimov VI. 
Advantages of interfacial tensiometry for 
studying the interactions of biologically 
active compounds. Colloids and Surfaces 
A: Physicochemical and Engineering 
Aspects. 2007;298(1-2):88-93. 

33. Zaitsev SY, Milaeva IV, Zarudnaya EN, 
Maximov VI. Investigation of dynamic 
surface tension of biological liquids for 
animal blood diagnostics. Colloids and 
Surfaces A: Physicochemical and 
Engineering Aspects. 2011;383(1-3):109-
113. 

34. Medvedev IN, Danilenko OA. Effectiveness 
of vascular wall activity correction in 

patients with arterial hypertension, 
metabolic syndrome, and oculo-vascular 
occlusion. Russian Journal of Cardiology. 
2010;83(3):64-67.  

35. Medvedev IN, Bryukhovetsky AG. The use 
of verospiron and the degree of platelet 
aggregation in arterial hypertension       
with abdominal obesity. Klinicheskaia 
Meditsina. 2014;92(3):50-53. 

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

37. Simonenko VB, Medvedev IN, Kumova TA. 
Pathogenetic aspects of hypertension in 
case of metabolic syndrome. Voenno-
meditsinskii Zhurnal. 2010;331(9):41-44. 

38. Simonenko VB, Medvedev IN, Tolmachev 
VV. Pathogenetic aspects of arterial 
hypertension in metabolic syndrome. 
Klinicheskaia Meditsina. 2011;89(1):49-51.  

39. Simonenko VB, Medvedev IN, Gamolina 
OV. Primary hemostasis activity in patients 
with arterial hypertension and impaired 
glucose tolerance treated with trandolapril. 
Klinicheskaia Meditsina. 2011;89(2):29-31. 

40. Simonenko VB, Medvedev IN, Tolmachev 
VV. Dynamics of primary hemostasis 
activity in patients with arterial 
hypertension and metabolic syndrome 
treated with candesartan. Klinicheskaia 
Meditsina. 2011;89(3):35-38. 

_________________________________________________________________________________ 
© 2017 Maksimov et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/20820 


