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Symmetrization of an architectonically plan composition of the city
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Symmetrization of an architectonically plan composition of the city

Abstract: The process of symmetrization of an architectonically plan composition of the city is described in the article.
Taking into account the cyclic recreation of different types of symmetry in historical stratifications of the municipal planning,
there were formed a set of principles exposing some mechanisms and forms of symmetrization an architectonically plan com-
position of the city with different stages and levels of its becoming.

Keywords: symmetry, city development, composition plan of the city, symmetrization, principles.

The trend today for fast and in many cases chaotic growth of
cities is disturbed the formation of compositional framework very
often. Because of this, cities that have the ongoing development and
taking on features of territorial-economics and urbanized system at
the main stage lost its art quality in many cases. It leads for increase
of planning and building disharmony and for ignoring the laws of
the word picture of the urban space formation.

The problem of architectural stiffening with city development
decision, a similarity planning penetrability, a creation of an urban
realm with aesthetically impressive are not running its course over
the past ten years. The diversity and dynamics of numerous factors
of cities development agitate architects for the new methods plan-
ning research that is able to provide possibility of more effective
architectural-artistic appearance of modern city formation in the
future. In the documents of last year’s international organizations in-
cluding but not limited the Architects International union congress
which has taken place in Beijing and Berlin, the necessity of the ar-
tistic level increase of the city development decisions is underlined.

The development of methods spatial composition city forma-
tion testifies to organic combination its architectonically plan or-
ganization with other facilities such as proportions, rhythm, sym-
metry and so on. An influence of these categories for the quality of
the city development decisions that is not inconclusive to the end,
itis analysed with a lot of fundamental labours getting covered with
problems of general composition theory. The analyses of the special
literature and advanced studies have showed that symmetry as the
means of harmonization municipal space development in a wide
plan is not examined enough. Principles, methods and innovative
techniques of symmetry as the facilities of dynamic municipal space
composition transformations are not making a study of in a modern
town-planning theory and the methods of evolutional analysis of
symmetric municipal planning transformations of are not worked
out”. It is possible to look after pursuance of the symmetrization
and rhythmization of its planning in many historical cities and ag-
glomerations at the different stages of development [1, P. 450]” In
this research symmetry is examined as a shape-generating and har-
monizing, spatial and plan factor, means and method of forming
and dynamic development of an architectonically plan composition
of the city.

A.E. Guntov differentiated the spatial system of city for three
fundamentally excellent groups — «framework>, «fabric» and
«plasma». «Framework> is firm ground, relatively unchanging
subsystem — its soil skeleton. For the city development system the
framework is a structure of main highways, IDF room and another
city route building. «Plasma> is flexible elements that react for the
change of external terms quickly. It is temporal building, site land-
scaping, elements of poppy-head. «Fabric> is something interme-
diate between «framework> and «plasma>, it is own body of the
spatial system like as dwelling-houses and service building [2, P. 97].

Based on this research, it is necessary to mark that symmetric
structure development of plan composition in accordance with the
evolution of cities and city development idea it comes nearest to
the observed facts with global, zonal and local levels, relevant phase
formation of the plan framework, polycentric-zoned organization
and plan fabric of the city (pic.1). The global level of symmetri-
zation characterizes a general plan composition of the city at the
level of the framework composition that is formed with main axes
along main streets and existent municipal centers. A zonal level of
municipal plans symmetrization is characterized as a polycentric
composition structure was created by municipal centers with the
affected zones connecting with main and second-rate composi-
tion axes along corresponding streets and highways. Elements of
the city composition structure make a connection between local
centers and streets’ network at the local level of symmetrization.
Symmetries of different levels are superimposed on one another
and co-operate creating individual pictures and configurations of
a city plan composition. As a result of changes a various symmetric
organization was formed in different periods of development, it
leads to dispersed or leak less, concentrating plan compositions,
provoking the corresponding changes of the municipal planning.
As a result at the each every development stage the elements of
the harmoniously organized plan structure are well-organized takes
place on the territory creating integral and balanced, and on the
whole architectonically city development composition with the
signs of symmetric transformations [3].

The analysis of architectonically plan composition development
of the largest cities of Ukraine and other countries was conducted
with comparison positions of its plans composition pictures summa-
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Section 1. Architecture

rizing the different levels of symmetrization. These cities include the
developed historical center and considerable in size new urbanized
territories and it is showed the rapid rates of its development and the
presence of further advance opportunity. The choice of these cities

with the different types of a plan composition is conditioned with
the necessity of exposure the steady to common factors of natural
and project symmetric transformations for certain historical and
city-planning terms.
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Pic. 1. Analysis of Kyiv city a plan composition

The research of zonal and local cities composition framework
was showed the presence of steady tendency to the symmetrization
of city-planning composition at the different stages and levels of mu-
nicipal plan formation. From these positions a local symmetrization
coincides with aspiring to organization and harmonization of certain

locus-place by the municipal plan — the primary fragment of city
composition structure. The analysis of historical and modern cities
planning was showed that in their plan fabric in different places and
at the different stages of development gradually or with the differ-
ent types of symmetry are formed simultaneously. The association of
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these kinds into the consistent system is allowed to find out a chart
and principles of symmetric transformations at the local level of the
city plan fabric. There are principle of reflection, portability princi-
ple, swing arc principle, fabric principles and principles of centrality.
The principle of smooth essence is consists of an implementation or
supporting of ambidexterity characteristic in the naturally existent
processes or the conscious harmonization of plan making composi-
tion elements for the specific place at the municipal territory. The
content of movability principle is found in the plan making compo-
sition elements using in the local unity of municipal fabric forma-
tion that is induced or has available all characteristic of translational
symmetry. The turning principle is found in trying and stimulates the
usage of all turn symmetry characteristic in local plan making. The
realization of grid pattern principle in the local plan fabric of the city
formation is connected with the usage and saving the composition
elements with the symmetry reticulated packing characteristic. The
principle of centralization is testifies that all central symmetry char-
acteristic forming with natural way or inculcated with a project, it is
desirable to use for plan fabric development. The analysis of fragments
and architectonically plan composition parts of many cities is showed
that its plan-creating exists at local level and tendency for symmetric
transformations of different kinds continue to develop. If you use it
on principle, it will assist to harmonization for not only primary
elements but also more important parts of a city plan composition
relating with polycentric structure. The polycentric structure in this
research is determined as a network of competitive centers of munici-
pal meaning with its own affected area interrelated with transit com-
munications providing a creation of more or less the balanced design
system of centers and axes, areas and streets, district and municipal
meaning. It is found out that the composition of municipal plan sub-
mits for influence of next symmetrization principles at the zonal level:
monocentrition, polycintrition and multicentrition. An influence of
monocentric principle is consists of in the city composition struc-
ture accenting of the one multifunction center named urban node
that is determined the sustained development composition from the
different types of symmetries in its affected area. The next stage of
symmetrization process is connected with taking into account the
phenomenon of municipal plan polycentric. The role of polycentric
principle is consists of the symmetrization processes stimulation of
a few dominant and equivalent district and municipal centers at the
affected area, more or less is situated in the plan composition cities
that come to is in the historical development process or mastering
of new municipal territories. The multicentric principle is consist of
an existence in the polycentric composition structure of the city of
many functional centers of higher agglomerative or megapolis level
with the own affected zones and submiting its symmetries elements
uniting in totality; it is forming a symmetry of higher level. Summa-
rizing the processes of symmetrization by the centric quality charac-
teristic it should be noted that zonal symmetry as a display of natural
polycentric of a functional plan organization for large and the largest
cities, summarizing fundamental influence of local symmetries, in
combination with its assists the origin of new symmetries types at
the forming and development level of a general city architectonically-
plan composition. If in this research local and zonal levels related with
municipal fabric and polycentric-zonal organization, the composition

framework of city, as a structure uniting in itself all constituents of the
municipal planning and levels of its symmetrization on the basis of
general principles would correspond the global level of symmetriza-
tion. The analysis of composition-plan frameworks formation and
development was showed that its natural symmetrization is under
the sway of priority principles, stratification, coincidention, dynamic
quality and fractal. The priority principle is consist of the usage of
elementary symmetric transformations in a city plan composition at
the global level like as an ambidexterity, a transfer symmetry, a turn
symmetry, a reticulated packing, a central and spiral symmetry. The
accruals principle is reflected in the processes of imposition of differ-
ent types symmetries, when as a result of its transformations there is
a new level, where the general for all layers symmetric composition
planning out elements are kept at the global level of municipal frame-
work’s plan making. Activation of compatibility principles are testified
that in municipal framework and in the city plan composition the
coming to a head necessity of association, contrasting or comparison
of the different symmetry systems that due to connecting to stipulate
an origin and development of the symmetry system for new global
level. The dynamic principle, as a motive reason of natural orientation
to the global symmetrization is an understanding of development,
after that changes in the state of a plan system and composition basis
of the city takes place appropriately, it means with the cyclic order
formation. It is possible to consider a town-planning recurrence not
only cycles is that related to the territorial height and structural devel-
opment. These two transformations stages of a plan and composition
system, as arule, are accompanied with the periods of completion and
complication of its spatial and symmetric organization. From these
positions the general cycle of dynamic development it is suggested
to examine as a successive change of periods of gradual transforma-
tion from the symmetry into the dissymmetry, from rhythm into
eurhythmy of composition construction of a framework city plan. A
continuous transition and transformation of the stages of symmetriza-
tion and rhythmization of general composition basis according to the
transitional stages that are characterized with the aspiring to the in-
termediate dissymmetrical and eurhythmic, it means symmetrically
spliced composition forms. The usage of dynamic principle gives an
opportunity to diagnose the existent state and forecast future chang-
esin cyclic and appropriate symmetrically -eurhythmic development
of the city composition architectonically-plan. The fractal principle of
the usage of that is based on fundamental positions of fractal geom-
etry, basis of that is presented by self-similarity and proportion of dif-
terent level elements of the global and hierarchical symmetries system
that is accompanied with the origins of dissymmetry and rhythm at
the local level becomes an important research for the composition-
plan symmetrization theory.

It is shown in research that principles of global symmetrization
of composition framework as well as local and zonal principles of
a plan fabric and polycentric structure formation are able to basis
on the simulation model of processes reproduction of natural sym-
metrization for plan transformations. As researches showed if you
use the symmetrization principles and corresponding simulation
model at the initial stages of planning it will allow to create terms
for harmonic composition of municipal plan formation and natural
development at the all stages and levels of its transformations.
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A determination of antioxide vitamin C during the period
of growth of grains and leguminous plants

Abstract: Vitamin C is supposed as strong antioxidant, plays major role in the process of oxidation. The aim of the re-
search is to find out preparations such as high antioxidant by using of local productions. There is a difference in the quantity
of vitamin C in cultivated grains and leguminous plants that it is supposed to depend on the period of growth. It differentiates

at 1-st, 3-rd, 5-th, 7-th and 9-th days.

Keywords: Carotinoid, flavonoid, ascorbinatoxidaza, cultivated corn, barley, oats, lentil, soybean.

A biological importance of antioxidants in organisms of ani-
mals and plants is so high. Antioxidant compounds inhibit the free
radicals and periks oxidation of lipids in organism [3]. Natural oxi-
dants involve phospholipids, tokoferols, vitamins A, K and karoti-
noids, flavonoids, polyfenols, ascorbic acids and lemon acids [ 5; 6].

‘We can use the antioxidants for against of line illnesses for cor-
rection [7].

Vitamin C is the strong antioxidant, and it is useful in oxidation-
returning reactions and it takes part in collogen synthesis, iron and fo-
lat acid exchanging, hormone and katecholamin synthesis and others.

Sweet- brier, black smorodina and walnut are rich with ascorbic
acids and we can prepare the extract and concentrates from them
and it uses in medicine [8]. There are many sources that vegetables
and fruits have ascorbic acids [4].

It was defined that various biological active matters have anti-
oxidant properties in grown grain plants [1; 2].

The main aim of our research is to search the preparation
which it is rich with high effective antioxidant properties and it is
easy to take them from national products.

The objects of the research: grown wheat, barley, oats, lentil,
soya bean. We held our research on wheat, barley, oat, lentil and soya

bean plants, which they are cultivated in 1, 3, and 5, 7 and 9 — days
of growth periods. We defined the antioxidant property of vitamin
C quantity and activity of ascorbinatoxidize ferment in the grain
and leguminous plants. To define of vitamin C quantity is based to
property of returning of 2, 6-dychlorindofenol in the sour condition
of ascorbinat acid. In this condition the dense of blue color of 2,
6-dichlorindofenol indicator (oxidized form) changes to returning
form by ascorbat acid [9].

We defined the activity of ascorbinatoxidize ferment by spec-
trophotometer in 265 nm wave length and give attention to the
quantity of ascorbic acid [9].

Ascorbic acid has the maximum returning property of the ray
(light) in this wave length. Ascorbic acid is oxidized by ascorbina-
toxidize influence. The oxidization level of ascorbic acid is a right
proportion of ferment activity.

Our results showed that the quantity of vitamin C on the anti-
oxidant property belongs to growth period of grain and leguminous
plants and it was differentiated on quantity.

It was defined that the quantity of vitamin C in grown grain
plants which in barley is more high than wheat and oats in the 1, 3,
7-grown days (table-1).

Table-1. - A quantity of vitamin C in grown grain plants (mg/%)

Grown days wheat barley oat

1 day period 15,54+0,3 27,28+0,88 18,48+0,88
3 days period 47,52+1,7 39,6144 16,28+0,74
S days period 25,08+0,42 36,08+5,8 1,98+0,44
7 days period 33,88+0,44 69,81£5,47 36,52+1,32
9 days period 24,2+1,3 18,48+0,88 22+3,52
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In growing period of barley the quantity of vitamin C is high
that it consists of first day — 27,28 mg/ %, third days — 39,6 mg/%,
seventh days — 69,8 mg/%.
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Inleguminous crops that lentil and soya bean’s growing period the
quantity of vitamin C is high in soya bean than lentil. Its high quantity
consisted of 48, 4 mg/% on seventh days of growing period (Picture 1).

H soya bean
O lentil

1-day 3-day 5-day 7-day 9-day

Picture 1. Quantity of vitamin C in grown plants

Thus, the most quantity of vitamin C consisted 0of47,52 mg/%
on the third days of growing period in wheat, on the seventh day
of barley — 69,81 mg/%, on the seventh days of oat- 36,52 mg/%,
on the seventh days of lentil — 49,2 mg/%, on the 7* days of soya
bean — 54,4 mg/%. There are ascorbinattoxidaza ferments in all
plants. This ferment catalyses the L- ascorbic acid to oxidization
of dehydroascorbic form. There is 0,26% copper in ascorbina-
toxidaza. At first, activity of ferment was determined in cabbage
loaf [4].

It is known that dehydroascorbic acid is biological active, is
meet with ascorbic acid in plants’ tissue and in certain condition
changes to ascorbic acid consequence of ferment’s influence [8].

In grain and leguminous crops in growing period, we defined
the activity of ascorbinatoxidaza [9].

According to the results, ascorbinatoxidasa ferment’s activity is
changeable in grain and leguminous plants” growing period and it
determines that ferment’s highest activity depends on grain and le-
guminous crops’ growing period.

It was defined that ascorbinatoxidaza’s activity in the third days
of wheat is high than barley, oats in the growing period of grain
plants and it organized 557, 6 g/min. The highest ferment’s activity
was defined in barley; it organized about 730, 2 g/min in the 7th
day in the growing period of grain plants. The activity of ferment is
an equal to 441, 3 g/min in oats (Picture 2).
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Picture 2. Ascorbinatoxidaza activity in grown grain plants
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Picture 3. Ascorbinatoxidaza activity in grown leguminous plants

It was cleared that the activity of ascorbinatoxidaza is high in
soya bean plant in comparison with lentil in the 1st, 3rd, Sth, 7th and
9th growing days of grown leguminous plants. The highest activity
of ascorbinatoxidaza was defined in the 7th day of soya bean, it is
583,95 g/min, and in lentil it is equal to 525 g/min (Picture 3).

So, the source of strong antioxidant such as vitamin C is
formed in grown grain and leguminous plants, its quantity depends
on their growing’s periods. The highest quantity of vitamin C was
defined in the 3rd day of wheat, barley, oats, lentil of grown periods
and it was determined in soya bean’s 7th grown days.
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Comparative analysis of conversion of physicochemical properties of
biofilm-forming bacteria resistant to the innate immunity factors

Abstract: We conducted a comparative analysis of conversion physicochemical properties of biofilm-forming bacteria that
are resistant to the bactericidal activity of blood serum, lysozyme and fraction of low molecular weight platelet peptides. It was
established that bacterial resistance to blood serum, lysozyme and low molecular weight platelet peptides correlates with low
hydrophilic and high values of electrokinetic potential cells. The conversion of physicochemical properties of bacteria, dur-
ing incubation with the innate immunity factors, has unidirectional character and contributes to the increase of hydrophilic cells.
The shift of physicochemical properties a bacteria increases in the range — E.coli < S.aureus < coagulase-negative staphylococci.

Keywords: Escherichia coli, Staphylococcus aureus, coagulase-negative staphylococci, HLB (hydrophilic-lipophilic bal-

ance), electrokinetic potential.

Introduction

Relevance of the study a bacterial resistance to the innate im-
munity factors is caused by a significant growth of bacterial resis-
tance to antibiotics [10], as well by increase in the number of im-
munocompromised patients [2]. Therefore, one of the important
research directions is deciphering the mechanisms related to the
formation of unsusceptible bacterial phenotype (morphotype),
which is resistant to the innate immunity factors and antibiotics.

The combined selective effect of antibiotic therapy and in-
nate immunity factors contributes to the selection of unsusceptible
bacterial phenotype resistant to antibiotics and innate immune fac-
tors, what sometimes leads to bacteraemia and sepsis [7; 8]. The
common pattern for clinical isolates of microorganisms, which were
extracted from niduses of purulent-inflammatory diseases of soft
tissues, is a high degree of hydrophilic of the surface both for bacte-
rial cells [3] and yeast-like fungi of the genus Malassezia isolated
from the cases of mycoses, accompanied by inflammatory changes
to skin [1]. In this context, mechanisms related to the formation of
resistance biofilm-forming bacteria to bactericidal activity of blood
serum and low molecular weight platelet peptides represent the un-
questionable interest [ 12; 13]. As we have previously shown [3], the
main physicochemical indicator, which demonstrates the formation
of resistant phenotype of microorganisms, is seen to be conversion
(shift) of physicochemical properties of bacteria. Nevertheless, di-
rection and value of conversion physicochemical properties (HLB
and electrokinetic potential) of biofilm-forming bacteria resistant
to the innate immunity factors remain unknown.

The objective of the study was to conduct a comparative anal-
ysis of conversion physicochemical properties of clinical isolates
biofilm-forming bacteria resistant to the innate immunity factors.

Materials and methods

The research was based on biofilm-forming strains of clini-
cal isolates of bacteria extracted from urogenital infections and
from the bile of patients with an infectious-inflammatory pathol-
ogy of the biliary tract (cholangitis, cholecystitis). For the study we
selected biofilm-forming strains of bacteria (E.coli (n=36), S.aureus
(n=12)) and coagulase-negative staphylococci (S.epidermidis, n=6;
S.hominis, n=12; S.haemolyticus, n=11). Identification of bacteria
was carried out on the basis standard methods by morphological,
tinctorial, cultural and biochemical properties with the use of stan-
dard systems «StaphyTest» and «EnteroTest I, II» (LaChema,
Czech Republic).

In this study we used the frozen-dried preparation containing
the mixture of antimicrobial peptides from human platelets (hPL),
obtained from the platelet concentrates containing 0.55x10"" plate-
lets. Electrophoresis in polyacrylamide gel with sodium dodecyl
sulfate showed that the complex product of platelet lysate (hPL)
contained proteins with a molecular weight 60-70 kDa, proteins
with weight 20-25 kDa and low molecular peptides with weight
7.61-10.47 kDa [4; 9]. During the experiment we used the hen
egg-white lysozyme (Sigma Aldrich, USA) solution with concen-
tration 50 pg/ml in sterile 0.15 M NaCl, and native blood serum
sampled from 20 donors (with working concentration (50%) in
0.15 M NaCl).
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Biofilm formation was studied on the basis of photometric
method. For gram-positive staphylococci we applied the method
Knobloch J.K. et al. [5] and for biofilm-forming strain of E.coli —
the method proposed by O’Toole G.F. et al. [11]. Intensity of bio-
film staining was measured with a photometer «Multiscan Ascent>
(Thermo Electron Co., China) at A=570 nm. Intensity of staining
corresponded to the degree of biofilm formation in the examined
bacterial strains.

Bacteria resistant to the innate immunity factors (blood se-
rum, lysozyme, antimicrobial platelet peptides) were selected
as follows — after incubation of bacterial suspension (0.1 as per
MFarland) with lysozyme (final concentration 25 pg/ml), blood
serum (final concentration 25%) and product of platelet lysate
(20 mg/ml) during 30 minutes at 37°. Inoculum was sown in solid
culture medium. On the following day CFU was estimated, all cells
were harvested (suspensions were standardized) with optical den-
sity OD

In order to estimate the degree of bacterial hydrophobicity, we

=0.2 in spectrophotometer.

used the method of separation of cell suspension in two-phase sys-
tem “liquid-liquid” with immiscible water phases in 0.15 M sodium
chloride solution, enriched with polyethylene glycol (PEG 6000;
with concentration 4.5%) and dextran (T500; with concentration
6.2%) [3]. For standardization of results, they were expressed in
absorbance units (AU). Absorbance unit is equal to decimal loga-
rithm of ratio between optical densities of upper and lower phases
containing bacteria during separation of suspension into two phas-
es, with volume of 1 ml each, measured by spectrophotometer, at
A=540 nm.

Measuring the electrokinetic potential (zeta-potential, mV) of
bacterial cells was carried out on the basis of amplitude-frequency
method, with the use of Zetameter-1M (Russia) in its normal op-
erating mode (voltage — 10V, frequency — 0.2 Hz), by measuring
the oscillation amplitude of 50 bacterial cells in microelectropho-
resis chamber (size: 22x22 mm, height 0.2 mm) and by calculating
the average values of zeta-potential for strain according to Smo-
luchowski’s approximate formula [14]. The obtained results were
subjected to statistical processing by methods of variation statistics
and correlation analysis [6].

Results

The use of a single methodological technique — measuring
two indicators of physicochemical properties of bacteria (hydrophil-
ic-lipophilic balance and zeta-potential) — allowed us to estimate
the value and direction of conversion of physicochemical properties
of biofilm-forming bacteria resistant to the innate immunity factors
(lysozyme, blood serum, low molecular weight platelet peptides).

On average, low values of hydrophilic-lipophilic balance and
electrokinetic potential were typical for intact bacteria: coagu-
lase-negative staphylococci (~1.441£0.12 AU; -33.4£0.4 mV, re-
spectively), S. aureus (~1.31420.05 AU; -32.2+0.6 mV), E. coli
(-0.031£0.04 AU; —14.8£0.2 mV).

Incubation of bacteria with lysozyme led to the reduction of
HLB of resistant S. aureus (AHLB = -0.65+0.08 AU) and the in-
crease of hydrophobicity coagulase-negative staphylococci (AHLB
= 0.86+0.08 AU), but did not influence the hydrophilic-lipophilic
balance of Escherichia coli (AHLB = -0.09+0.01 AU). The bacteria
resistant to blood serum were more hydrophilic than intact cells. It
was typical both for S. aureus (AHLB = -0.49£0.11 AU) and E. coli
(AHLB = -0.02+0.03 AU).

However, coagulase-negative staphylococci resistant to blood
serum were characterized on average by increase of hydrophobicity
(AHLB=0.40%0.11 AU), in comparison with intact cells.

Incubation of bacteria with a fraction of low molecular
weight peptides of platelet lysate (hPL) led on average to the
hydrophilization of bacterial surface. So, as compared with in-
tact cells, bacteria E.coli (AHLB=-0.11+0.01 AU) and S. aureus
(AHLB=-0.6010.14 AU) were distinguished by a higher degree of
hydrophilic surface. However, this regularity was broken only in case
of coagulase-negative staphylococci resistant to antimicrobial plate-
let peptides. Conversion (shift) of hydrophilic-lipophilic balance
of cells, caused by incubation with low molecular weight platelet
peptides, contributed to the increase of hydrophobicity of resistant
coagulase-negative bacteria (AHLB=0.50+0.12 AU). Selection
of phenotype of staphylococci resistant to lysozyme and bacteri-
cidal activity of blood serum was accompanied by the increase of
electrokinetic potential in S.aureus (Az-potential=6.80+0.64 mV;
Az-potential=6.6410.75 mV, respectively), this was also typical for
coagulase-negative staphylococci (Az-potential=0.87+0.43 mV;
Az-potential= 2.95+0.36 mV). However, as for gram-negative cells
of E. coli, incubation with lysozyme and blood serum led to the
decrease of electrokinetic potential (Az-potential= -1.80+£0.33 mV;
Az-potential= ~1.49%0.16 mV, respectively).

In general, resistance of Escherichia coli to antimicrobial platelet
peptides was consistent with the decrease of electrokinetic potential
(Az-potential=—2.45+0.26 mV), this was also typical for coagulase-
negative staphylococci (Az-potential=—1.22+0.24 mV). However,
the resistant phenotype of S.aureus was distinguished by the increase
of electrokinetic potential (Az-potential=5.37+0.58 mV). Correla-
tion analysis was carried out in order to determine the significance of
relations between the resistance to the innate immunity factors and
the shift (conversion) of physicochemical properties of bacteria. The
direction of HLB-shift (conversion) of biofilm-forming coagulase-
negative staphylococci correlated with resistance to blood serum
and lysozyme (r=0.62, p<0.05), resistance to blood serum and low
molecular weight platelet peptides (r=0.43), resistance to lysozyme
and low molecular weight platelet peptides (r=0.77, p<0.0S). Corre-
lation between the resistance of coagulase-negative staphylococci to
the innate immunity factors and the shift of electrokinetic potential
was significant only for the staphylococci, which were resistant to
blood serum and lysozyme (r=0.57, p<0.05).

As for Staphylococcus aureus, which were resistant to the in-
nate immunity factors, we noted a stronger correlation between
conversion of hydrophobicity and resistance to blood serum and
lysozyme (r=0.73, p<0.05). As compared to coagulase-negative
staphylococci, a significantly higher correlation coefhicient was re-
vealed between the shift of electrokinetic potential of S. aureus cells
resistant to blood serum and lysozyme (r=0.76), to blood serum
and low molecular weight platelet peptides (r=0.60), to lysozyme
and low molecular weight platelet peptides (r=0.70). Correlation of
conversion direction of hydrophobicity in E.coli resistant to the in-
nate immunity factors was significant only for bacteria resistant
to lysozyme and low molecular weight platelet peptides (r=0.70,
p<0.05).

Discussion

Thus, comparative analysis of conversion of physicochemi-
cal properties of biofilm-forming bacteria, which are resistant to
the bactericidal activity of blood serum, lysozyme and fraction of
low molecular weight platelet peptides, showed that formation of
resistant phenotype correlated with low hydrophilic of the bacte-
rial surface and high values of electrokinetic potential. Conver-
sion of physicochemical properties of bacteria during incubation
with blood serum, lysozyme and fraction of low molecular weight
platelet peptides is unidirectional and contributes to the decrease
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of hydrophilic cells. The shift of physicochemical properties of bac- Exposure to conversion (shift) of physicochemical properties

teria increases in the range — E.coli<S.aureus<coagulase-negative ~ of bacterial surface in interaction with the innate immunity factors is

staphylococci. typical more for staphylococci than for Escherichia coli.
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Definition the frequency of gene polymorphism
G2014 A ESR-a and its significance
in the pathogenesis of osteoporosis

Abstract: The results of the genetic analysis showed that the frequency of ESR1 gene alleles studied in patients and controls
was significantly different. It was revealed that in the basic group the association of polymorphism rs 2228480 ESR1 gene plays
an important role in the osteoporosis (OP). The presence of an allele “A” and hetero/homozygous genotypes (G/A and A/A)
of this polymorphism significantly increases and carrier allele genotype G and G/G lowers the risk of OP.

Keywords: single nucleotide polymorphisms, association, polymorphism rs2228480, ESR1 gene osteoporosis.

Introduction. Osteoporosis (OP) — has a complex pathogen- To date, a number of genes examined, each of which, alone,
esis is multifactorial disease characterized by low bone mass and ~ having little effect in combination with other genes contributes
bone microstructural rearrangement, leading to increased bone  to the overall phenotype of the patient. Among many candidate
fragility and risk of fracture [3; 8]. The causes of osteoporosisand ~ genes involved in the regulation of bone metabolism, an important
osteoporotic fractures can be a genetic background, environmental ~ role belongs to the estrogen receptor gene (ESR) [1; 2].
factors and their interaction [3; 6; 7; 9].
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The effect of estrogens on bone tissue mediated by their bind-
ing to specific receptors localized in the cytoplasm and nucleus of
cells. Estrogen receptors belong to the superfamily of nuclear hor-
mone receptors are ligand-inducible transcription factors. Currently
we identified two types of estrogen receptors — ESR-a and ESR-f,
encoded by a single gene that is expressed in osteoclasts, osteo-
blasts and stromal cells. There is also evidence of the predominance
ESR-a in the cortex, and ESR-f in the trabecular compartment of
the bone [4; S].

Molecular mechanisms of action of estrogen on bone, not-de-
spite numerous studies, are not fully understood and require further
research [4; S].

The aim of this study was to determine the association of poly-
morphism rs2228480 ESR1 gene with the risk of osteoporosis.

Materials and methods of research. In total, this study in-
volved 23S people were living in Uzbekistan, of which 98 patients
with OP and the control group consisted of 137 conditionally
healthy individuals with no history of fractures.

The diagnosis of OP was set on the basis of clinical, radiologi-
cal and densitometric studies. Genomic DNA was isolated from
peripheral blood samples. DNA extraction was performed using
a DNA extraction kit “AmpliPraym Ribo-prep” (LLC “Next-Bio”,
Russia), in accordance with the manufacturer’s instructions. Quali-
tative and quantitative evaluation of DNA held spectrophotometer
NanoDrop-2000 (Thermo Fisher Scientific, USA).

Testing polymorphiclocus 2014G> A (rs2228480), ESR1 gene
PCR was performed on a real-time thermocycler Rotor Gene

6000 Model 65SN0-100 (Australia) using a test system of “Synthol”
Cat. Ne-NP-551-100 (Russia), in the manufacturer’s instructions.

Statistical analysis of the results carried out using the statistical soft-
ware package «OpenEpi 2009, Version 2.3 and «Doctor Stat 2013”.

Results. The statistical analysis of allele frequencies and geno-
type polymorphism 2014G> A ESR gene between the main and
population groups showed statistically significant differences. The
frequency distribution of wild homozygous G/G genotype at OP
was markedly lower than in the control (49,0% vs. 67,9%, P <0.005,
OR=0.45[0.27-0.77]), that It can be considered as a protective fac-
tor against the risk of OP in carriers of this genotype (Table. 1). Fre-
quency distribution of the genotype heterozygous G/A ESR1 gene in
patients with OP up 42.9% (42/98) and 29.9% in the control group
(41/137), respectively. (OR = 1,76; 95% CI- [1,02-3,02]).

The frequency distribution of rs2228480 genotype A/A
ESRI1 gene in patients with OP was 8.1% (8/98) in the control
group and 2.2% (3/137) respectively. The criterion x> between
the frequencies of genotypes in groups of patients with osteopo-
rosis and control is at 10.46 df =2 and p = 0,005, OR = 3.97; 95%
CI- [1,03-15,4]. According to the calculated odds ratio the pres-
ence of unfavorable genotype A/A significantly increases the risk
of OP in 4.0 times (Table. 1). The findings the genotypes G/G +
G/A and showed that in patients with OD and the control group
was 91.8 (90/98) and 97.8 (134/137), respectively (OR = 0,25;
P=0,03,x* =4,57; 95% CI0,07-0,98). The findings suggest that
there is a protective effect of genotype G/G + G/A in relation to
the OP.

Table 1. - The distribution of genotypes and allele frequency of polymorphism G/A
ESR1 gene in the population and in patients with osteoporosis

The population sample
Osteoporosis (n=98
Alleles and (n=137) P ( ) X p OR 95% CI
genotypes
n % n
G 227 82,8 138 70,4 0,49 0,32-0,76
10,2 0,001

A 47 17,2 58 29,6 2,03 1,31-3,15
G/G 93 67,9 48 49,0 0,45 0,27-0,77
G/A 41 29,9 42 42,9 10,5 0,005 1,76 1,02-3,02
A/A 3 2,2 8 3,97 1,03-15,4
G/G+G/A 134 97,8 90 91,8 4,57 0,03 0,25 0,07-0,98
G/A+A/A 44 321 S0 51,0 8,51 0,004 2,20 1,29-3,76

At the same time, examining the genotypes of G/A + A/A, we
obtained the following values of the indicators in the group with
control and OP: 51.0 (50/98) and 32.1 (44/137), which indicates
that genotype data statistically significantly increased risk of OD
2.2 times (OR = 2,2; p = 0,004, y* = 8,51; 95% CI 1,29-3,76).

As aresult of statistical analysis of polymorphism rs 2228480 al-
leles of ESR gene showed that the frequency of occurrence of G
allele is Osteoporosis in 70.4%, whereas in the control group, 82,8%
(OR=0,49; 95% CI-0,32-0, 76). The study also revealed that detec-
tion of the unfavorable allele «A» Group to OP and control was

29.6% and 17.2%, respectively (3* = 10.2; p = 0,001; OR = 2,03;
95% CI 1,31-3,15).

Thus, the above results indicate a unique association ESR-a
gene polymorphism G2014A with osteoporosis risk.

Conclusion:

1. Our results suggest an important role of the polymorphism
rs2228480 ESR1 gene in the formation of OP.

2. The presence of an allele “A” and hetero/homozygous geno-
types (G/A and A/A) of this polymorphism significantly increases
and carrier allele genotype G and G/G lowers the risk of OP.
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The growing and branching model of ephemera of central Asia

Abstract: It has been described a model of branching and growing of 22 species of ephemers from 4 families: Asteraceae,
Brassicaceae, Chenopodiaceae, Fabaceae of Kyzylkum desert. It has been distinguished S types of shoots growing: monopodial
with apical and lateral-apical dominance, hemisympodial, sympodial and pseudo dichotomy in generative period of ontogenesis.
It has been given a range of variety signs by 8 morphological indexes. The description was confirmed by 19 figures — schemes.

It has been noted a predominance basitonic branching.

Keywords: growing model, branching, generative period, ephemer, Kyzylkum.

Introduction

The shoot system structure is an important characters heredi-
tary fixed feature of biomorphs, reflecting of meristem the activity in
the growing. F. Halle (1975) has invented the term and defined the
porpoise of “architectural model” as accounting of structure forma-
tion, i. e. growing strategy, fixed by the genetic code. “Architectural
model” — is not a synonym of life forms, but one ofits essential in-
dexes, visually reflecting the formation process.

Material and methods

At determination of the growing and branching models, we pro-
ceeded from the definition of . G. Serebryakov (1964), A.E. Vasi-
lyev et al. (1988) and M. V. Markov (1989) for herbaceous plants.
On the basis of growing, branching and growing analysis among
ephemera, it has been distinguished 5 architectural models dramati-
cally differ in growing form and habitus.

Results and discussion

I. Monopodial growing with apical dominance, type of
L,<1 /2/L . (L ) —shootsofthefirstorder; Lz—shootsofthesecondorder) .
It includes plants with clear terminal (apical) domination, well-de-
veloped the 1-order shoot.

Isatis minima. Height of the plant upon the average is 18,5 (12~
85) cm. First internodes shortened, following elongated — 2-3 cm
alternate. Acrotonic branching, up to II orders. The length of the
shoots of the II order — 1-3 cm. Number of metameres on the
shoots of the I order — 10 -14, on the shoots of the IT order — 4.

Isatis violascens. Height of the plant upon the average is 35
(14-60) cm. First 3 internodes shortened, following internodes
2,0-2,5 cm long, alternate nodes. Branching is mesotonic to 2 or-
ders. The II order shoots of 1.5-5 cm (up to 8) in length. On the I
order shoots of with 8—12 metameres, on the IT order shoots of with
2-14metamers (Fig. 1 a, Table 1.).

Senecio subdentatus. Height of the I order shoot are 18-25 cm.
Acrotonic branching to the II order, nodes are alternate. Lower

10-12 internodes are shortened, length is 0,5-1 cm, following in-
ternodes up to 2-S cm. Branching is to 2-3 orders (Fig. 1 b).

II. Monopodial growing with lateral-apical dominance
L<L.

Consolida paradoxa. Plant height of 15-20 cm. Basitonic
branching to III orders. Alternate nodes. Internodes of the I order
1.5-2.5 cmin length. The IT order shoots are sparse (1-2), 1-8 cmin
length (Fig. 1).

Strigosella africana. Height of the I order shoot 7-15 cm. Me-
sotonic branching with 3 nodes to 2-3 orders. Lower nodes close
together, internodes — 0.5 cm in length, following, alternate inter-
nodes — 1-3 cmin length. The IT order shoots up to 12 cm in length
with 7-10 metameres (Fig. 1 ¢, 3 ).

Strigosella grandiflora. The I order shoots upon the average is
35 cm (8-80) in height. Basitonic and mesotonic branching up
to III-IV orders. At the base of the I order shoot nodes close to-
gether, leaves form a rosette. Sometimes branching starts with a
cotyledonary node. Above internodes elongated: 1.5-4 cm. On the
shoots of the I and II orders long internodes alternating with short
(Fig. 3b).

Londesia eriantha. Height of the I order shoot of 7-15 cm. Basi-
tonic branching to 2-3 orders. Lower nodes close together, follow-
ing internodes 1-1.5 cm long. On the I order shoots 15-25 meta-
meres, on the II order shoots 10-18. Long internodes sometimes
alternate with shorter (Fig. 1d).

Tetracm e recurvata. Height the I order shoot of 7-10 cm.
Basitonic branching to the II orders. Lower nodes close together,
3-S internodes 1-2 cm long. There is an alternation of long and
short internodes. On the shoot of the I order 15-25 metameres on
the shoot of the IT order 7-12 metameres (Fig. 1g).

III. Hemisympodial growing with apical-lateral dominance
L,=L, TheIorder shoot developed, but not exceed IT order shoots,
which are equal to or greater than the length.
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Figure 1. Monopodial (apical) (a, b) and lateral-apical rising (c-d): a —
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Isatis violascens; b — Senecio subdentatus;

¢ — Consolida paradoxa; d — Tetracme recurvata; e — Londesia eriantha; f — Strigosella africana

Alyssum dasycarpum. Height the I order shoot of 10-15 cm.
2-3 shoots of the II order moving away from the base, 5-15 cm
long. Alternate nodes. Basitonic branching to 3 orders (Fig. 2 a).

Alyssum szovitsianum. Height the I order shoot of 3-5 cm in
length, sometimes not expressed. The II order shoots 5-7 cm in
length, developed with 2-4-7 contiguous nodes, internodes are
short. Basitonic branching to III orders (Fig. 2 b).

Amberdoa turanica. Height the I order shoots of 15-20 cm.
The lower internodes short (0,2—0,3 mm). Shoots of the II or-
der laid from 1 node, the first shoots are oriented plagiotropic-
orthotropic, following orthotropic. Shoots of the II order 5-6,
they are equal to or greater than the length of the shoots of the
I order. Basitonic branching up to S orders. Lower internodes on
the shoots of the II order shorter (0.5 mm), following — up to
3-5Scm (Fig. 2 g.).

Goldbachia laevigata. Height the I order shoot of 7-15 cm. The
lower nodes (5-8) are close together, leaves form a rosette. Fol-
lowing internodes elongated (1-2 cm). The II order shoots in the
amount of 3-4 are formed with 9-10 nodes. The length the IT order
shoots 812 cm. Their internodes are elongated (1,5-3 cm). Meso-
tonic branching to 3 orders.

Leptaleum filifolium. Height the I order shoot of 5-10 cm,
but anisotropic (orthoplagiotropic) position appears below. The
first internodes are elongated (1-1.3 cm), branching begins with
the 1 node, but the maximum number the II order shoots devel-
oped from 3-4 nodes (7-8 cm long). Basi-mesotonic branching
to IIT orders.

Meniocus linifolius. Height the I order shoot of 7-12 cm. Shoots
of the IT order 5-7 cm longer than those of the I order. Branching is
basi-mesotonic to the III order (2 d).
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Strigosella grandiflora. Height the I order shoots of 35 cm (8-
80). Branching is basitonic or mesotonic up to III-IV orders. At the
base the I order shoot nodes close together, leaves form a rosette.

Sometimes branching from the cotyledon node. Above the inter-
nodes elongated, 1.5-4 cm. On shoots of the I and I orders long in-

ternodes alternating with short (Fig. 3b).

Figure 2. Hemi cymose rising: a — Alyssum dasycarpum; b — A. szovitsianum;
¢ — Diptychocarpus strictus; d — Amberboa turanica; e—- Memiocus linifolius

IV. Sympodial growing with lateral dominance.

Onobrychis tavernierifolia. Height of plant is 4-5 cm. The I order
shoots stops to grow in the budding-flowering phase (length 2 cm).
Habitus is formed at the expense of lateral shoots 5-10 cm long.
Branching is basitonic to the II orders (Fig. 3c).

Streptoloma desertorum. Height of plantis 5-10 cm. The I order
shoots shortened. On the rosette 6 adjacent nodes. Subsequent in-
ternodes 0,5-1,5 cm in length. Branching is basitonic to the III or-
ders (Fig. 3g).

V. Sympodial, pseudo-dichotomous.

Spergularia microsperma. Height of plant is 5-8 (10) cm. The I
order shoot is not expressed. Branching is basitonic pseudo-di-
chotomous from the cotyledon node up to the 4 (S) orders. The

first 2 internodes of the shoot of each order short (2—-3 mm), the
subsequent elongated, 1-2 (3) cm. Shoots of the II order multiple
(5-7),5-10 cm long.

Spergularia sperguloides. Height of plant is 5-8 (10) cm. The I
order shoot is not expressed. Branching from the cotyledon node
up to 4 (5) orders. The first 2 internodes of the shoot of each order
short (2-3 mm), the subsequent elongated 1-2 (3) cm. Shoots of
the II order multiple (5-7), 5-10 cm long. Branching is basitonic
pseudo-dichotomous.

Garhadiolus papposus. Height of plant is 5-10 cm, branching
to 3 (4) orders. The shoot of the I order is not expressed. Shoots of
the II order not numerous (2-3). Branching is basitonic pseudo-
dichotomous. (Fig. 4 b).
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Figure 3. Sympodial (lateral-apical) rising: a — Strigosella africana; b — Strigosella grandifiora;
sympodial: ¢ — Onobrychis tavernierifolia; d — Streptoloma desertorum

Heteracia szovitsii. Height of plant is 5-10 cm, the I order
shoots is not expressed (1 cm long). The II order shoots not nu-
merous 2-3 (4), 10-20 cm long. Branching is basitonic, pseudo-
dichotomous, up to IV-V orders (Fig. 4 a).

Tausheria lasiocarpa. Height of plant is 10-25 cm. The first in-
ternode short (0,5 cm), S following elongated — 2—S cm branching
begins with 5-6 nodes. The I order shoot is bended; the II order
shoots become equal to or dominant position. Branching up to V
orders, length of the II order shoots of 10-15 cm (Fig. 4 g).

Conclusion

Thus, the types of growing are varied in ephemera: from mono-
podial to pseudo-dichotomous. Basitonic branching (72% of the

species) is dominant. However, this sign may vary: from monopo-
dial under stress conditions from sympodial at favorable conditions,
as well as plant height varies widely, for example in Strigozella grandi-
flora from 8 to 80 cm. Numbers of internodes and their length vary
respectively. The most common branching — to the III orders. In
general, for the ephemeres it is typical lability of all growing pro-
cesses, including metric readings of the shoots, internodes and
quantitative: number of internodes, the branching order. A wide
range of variability of signs I. L. Schmalhausen (1968) refers to the
accommodation of growing and sees it as one of the manifestations
of the evolutionary process, which increases the adaptive level of
biomorphs.
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Figure 4. Pseudo-dichotomous rising: a — Spergularia microsperma;b — Garhadiolus
papposus; ¢ — Heteracia szovitsii; d — Tausheria lasiocarpa
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The issue of protection of anthropogenic
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Abstract: The current issues of man-made landscapes, which are widespread in large intermountain basins of Central Asia,
which constantly maintain and manage human activities. It is noted that intermountain basin is rich in minerals and construction
materials. As a result of mining any man-made landscapes, habitats and areas is constantly increasing. Reclamation of man-made
landscapes is essential in the optimization of their condition and the protection of ecological environment. It is reccommended

to develop a network of nature reserves, game reserves, national parks and recreational reserves.

Keywords: protection of man-made landscapes, recreational reserves, reclamation of technogenic geocomplexes, opti-

mization and security, environmental protection measures, national parks, ancient residential landscapes, archaeological sites,

salinization, related phenomena.

Anthropogenic landscape complexes — irrigated agricultural,
residential, industrial, water, rain-fed agriculture, travel, recreation, an-
cient residential — an integral part of the structure of modern natural
complexes whose functioning is constantly maintained production
and economic activity. The complexity of the structure and differ-
ent anthropogenic landscapes in the organization and management
of security systems requires special attention to the originality of its
natural conditions and the zonal and regional peculiarities [ 1,46-51].

Issues of protection of man-made landscapes are highly rel-
evant, as well as the protection of natural systems. Ongoing sup-
port health and integrity of anthropogeniclandscapes at a high level,
resolution and management — it is air protection residential and in-
dustrial landscapes from pollution, water landscapes (reservoirs,
ponds and irrigation canals) from a strong destruction of biomass,
siltation and pollution from agricultural landscapes drought and dry
winds, wind and water erosion, secondary salinization and water log-
ging, the organization of recreational reserves, reclamation of natural
and man-made systems, etc. These activities contribute to the eco-
nomic potential of all categories of transformed landscapes. On this
occasion D. L. Armand writes: “In nature can be affected so that any
changes made to it will result in only partial changes in its enrich-
ment. But for this you know well its mechanism. And it is much
more difficult than the cleverest cybernetic machine” [2, 19-20].

In heavily transformed landscape complexes, along with posi-
tive changes and negative changes occur. Therefore, in the structure
of man-made landscapes are often observed disturbed landscapes, is
a product related phenomena positive impact of human activities on
the environment. Anthropogenic badlands, gullies on loess heavily
eroded and eroded gray soils, irrigation ravines, secondary salinization
and wetlands — is the result of related phenomena that occur during
development, irrigation and the use of landscape complexes. There-
fore, the complexity of the mechanism of nature requires enormous
labor and knowledge, scientific soundly measures used in the rational

use of natural resources, identify regional patterns and their differen-
tiation, and anticipate the expected changes and related phenomena,
as well as their impact on geographically contiguous landscapes.

Large intermountain basins of Central Asia are quite rich in
minerals and construction materials, widely used in the national
economy. In geocomplexes mining areas as a result of the general
mining has ch