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that stabilize the interactions. Phylogenetic and structural analyses of the 
recently defined Abp1 binding site on Arp3 subunit indicate a new 
mechanism for Arp2/3 complex activation that involves the interactions 
between the Arp2/3 complex and Abp1 at two binding sites. The MD 
studies were supported by RFBR (16-34-60252 to A.P.). The MD research 
has been carried out using the equipment of the shared research facilities of 
HPC computing resources at Lomonosov Moscow State University.This 
work structural analysis has been carried out using computing resources of 
the federal collective usage center Complex for Simulation and Data 
Processing for Mega-science Facilities at NRC “Kurchatov Institute” 
(ministry subvention under agreement RFMEFI62117X0016), 
http://ckp.nrcki.ru/. 
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Relief or cellular surface topography is highly mobile characteristics: it var-
ies depending on the functional state of the cell. Surface roughness is a set 
of irregularities forming microrelief. Quantitative evaluation of membrane 
surface roughness is of practical importance, since it allows identifying the 
effect of surface homogeneity and heterogeneity on the processes of cap-
ture of foreign objects and resistance to hypo- and hyperosmotic stress. 
Hirudo medicinalis (Linnaeus, 1758) hemocytes were used as subjects of 
research, previously classified into four types by morphofunctional fea-
tures. The hemolymph was divided into three parts: 10 mcl of NaCl solu-
tion of a certain concentration (hypotonic solution – 0.4% NaCl, isotonic 
solution – 0.8% NaCl, hypertonic solution – 1.2%) was added to each part 
of hemolymph. Incubation was conducted for 1 minute. The research was 
conducted using Integra Vita NT-MDT scanning probe microscope in 
atomic force spectroscopy mode. We have analyzed the following ampli-
tude average surface roughness parameters in accordance with the interna-
tional standards. Changing under the influence of environmental factors, 
cellular surface microrelief reflects the features of their functional status. 
Using atomic force microscope images allowed estimating the behavior of 
H. medicinalis hemocyte surface microrelief after incubation in solutions of 
different concentrations. The reduction in osmotic pressure leads to a sig-
nificant volume increase of all cell types. On scanning images, hemocytes 
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have a spherical shape and smooth membrane without folds. Micro-
elevations of the surface dominate, and large elevations and depressions 
were not detected. In a hypertonic environment, surface of the blood cells 
of medicinal leech varies considerably. Protrusion of cytoplasmic granules, 
and fibrils of the cytoskeleton through plasma membrane were detected; 
micro-elevations are absent. In hypotonic environment, heights of the peaks 
and depths of the depressions increase; in case of the increase in osmotic 
pressure, relief smoothing is observed. Changes in the symmetry of the dis-
tribution of various relief structures when changing the osmotic pressure 
were not observed. The entire cellular surface is uniformly transformed 
under the effect of uncharacteristic salinity. 
Roughness coefficient of all cell types in this environment increases, how-
ever this is not always associated with an increase in the number of micro 
elevations – deepening of depressions and increase in the height of micro-
relief elements also plays a significant role. The changes in the surface to-
pography of hemocytes are described in contact interactions with solid sub-
strate, and when exposed to environments other than physiologically nor-
mal. An increase/decrease in the thickness of the disturbed layer in hypo-
tonic and hypertonic environment respectively is characteristic for cells that 
perform phagocytic function, with maintenance or increase in the number 
of micro elevations per unit area. The prevalence of invaginations in hemo-
cytes with abundant content of granules is observed when exposed to con-
ditions with increased osmotic pressure. 
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The blood viscosity coefficient depends on many chemical and morpholog-
ical factors, namely the plasma viscosity, the number and size of circulating 
cells, the salt content and carbon dioxide. Blood viscosity is affected by 
feeding, water regime and even time of day. Viscosity of plasma and serum 
depends on the content of albumin, globulins, and the amount of salts. The 
measure of viscosity is hydration and oncotic pressure from swelling of 
plasma and serum proteins. It is known that an increase in blood viscosity 
is associated with the occurrence of a number of pathological conditions. 
Fluoroquinolones - a group of rapidly developing synthetic antibacterial 
agents. As a result of the use of fluoroquinolones, in some cases, there are 
some mild changes, manifested as anemia, thrombocytopenia, eosinophilia, 

Mazanik
Печатная машинка
Физико-химическая биология как основа современной медицины:
тез. докл. Респ. конф. с междунар. участием, посвящ. 110-летию В.А. Бандарина
(Минск, 24 мая 2019 г. : в 2 ч. ч. 2)


