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The effect of fertilizing buckwheat on the growth and fertility of the plant
Abstract: Field experiments have been conducted on identifying the need in fertilizers of buckwheat planted on the land previous-

ly the same year used for growing wheat. We have found out that the annual norm of fertilizers for the buckwheat is N150P90K60 kg/ha. 
This norm is economically efficient and provides 20,6–21,7 c/ha harvesting in the hot and dry climate of Uzbekistan.

Keywords: fertilizing, nitrogen, phosphorus, potassium, plant height, elements of harvest, the mass of 1000 seeds, fertility.

Actuality: It is well known that the plant of the buckwheat re-
quires fertilizing, and with its crops it takes out of the land its mineral 
elements. In order to grow one ton of buckwheat, the plant intakes 
35–40 kg of nitrogen, 15–20 kg of phosphorus, 50–70 kg of po-
tassium. The nitrogen containing fertilizers when used moderately 
provide good growth and development of the plant. As a result, 
they increase fertility and quality of the plant. When planted on 
wide rows, and 50% of phosphorus fertilizers are added during the 
first fertilizing with cultivation, the plant grows well and becomes 
resistant to diseases and insects.

For the first time, in our republic, we are conducting a research 
on growing buckwheat on the land previously used for wheat at a 
later time of the year. Using irrigated lands effectively, and double 
harvesting is significant in the conditions of intensive agriculture. 
Because the land that was initially strongly fertilized for the main 
crop was very beneficial for the buckwheat grown as the second crop.

Buckwheat takes in much of the nitrogen fertilizers from the soil 
during the period of growth, in the budding period in the body of the 
plant the amount of phosphorus was sufficient, and the plant feels 
need in potassium fertilizers when budding and blossoming. The writ-
ers think that buckwheat should be fertilized once using nitrogen + 
phosphorus + potassium at the beginning of budding and blossoming 
period [1, 23–25; 2, 11–13]. In the black soil of Altay area buckwheat 

needs fertilizing with phosphorus during the dry and wet periods 
equally, and it increases fertility of the plant [3, 45–47].

Materials and methods. When conducting laboratory, field, 
and production experiments, harvesting and analyzing the follow-
ing methods were used: “Methods of conducting field experiments” 
(Tashkent, 2007), “Methods of the State sort experimenting of ag-
ricultural plants” (Moscow, 1971). The experimented sort of the 
buckwheat-Kazan buckwheat was grown in the meadow lands of Sa-
markand region, Republic of Uzbekistan. We conducted a research 
on growing buckwheat at a later time of the year on the land previ-
ously used for wheat in order to find out the needs of the plant in 
nutrients. We also found out that fertilizing during vegetation and 
before planting buckwheat and fertilizing the plant during its vegeta-
tion period prolongs its vegetation period.

Results and discussion In the observation period of the 
experiment the vegetative period was 65 days growing and de-
velopment was provided with the soil fertility and the fertilizers 
added to the soil during the growth of the first planted culture. 
When fertilizing norm was N180 P90 K60 kg/h the vegetation pe-
riod lasted 80 days (table 1). Especially, adding nitrogen contain-
ing fertilizers prolonged the periods from blossoming till the 
first crop ripening and from the first crop ripening till the full 
ripening to 6–10 days.

Table 1. – The effect of fertilizing on the vegetation period of buckwheat in the pre-harvested fields (2013–2015 years)

Experiment 
variants

from planting 
till first sprouts

from first sprouts 
till budding

from budding 
till blossoming

from blossoming till 
first crop ripening 

from first crop ripen-
ing till full ripening 

Vegetation 
period

Control area 
(non-fertilized) 8 16 9 18 14 65

back ground P90K60 8 15 9 19 15 66
N90 P90 K60 8 14 8 21 19 70
N120 P90 K60 7 14 8 23 22 74
N150 P90 K60 7 13 7 25 25 77
N180 P90 K60 7 13 7 27 26 80

We have also found out that moderate fertilizing of the buck-
wheat grown in the pre-cropped fields also has a large influence 
on its productivity. While the control variant (non-fertilized) had 
79,8 pieces of crop per m2, the same area of the fertilized field using 

the scheme N180 P90 K60 kg/h produced 104,2 pieces of crops. The 
height of the plant in non-fertilized filed was 53,1 cm, while in the 
filed fertilized using high dosage the height of the plant was 106.6 cm 
which is twice as high as in control group.
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Table 2. – The effect of fertilizing on the productivity of buckwheat in the pre-harvested fields (2013–2015 years)

Experiment 
variants 

The number 
of crops in 

one m 2

The height 
of the plant

The number of crops on one individual plant
The mass of 
1000 cropsNumber of 

branches
Number of 
blossoms

Crop

Full crop Empty 
crop

Total 
number

Control area
(non-fertilized) 79,8 53,1 3,2 10,5 96,3 24,9 121,2 29,6

back ground P90K60 85,2 69,6 4,6 16,6 132,6 21,4 154,0 30,0
N90P90K60 94,7 88,3 6,7 25,3 163,9 18,6 182,5 30,9
N120P90K60 96,4 96,8 7,3 27,8 171,6 16,7 188,3 31,4
N150P90K60 99,1 102,3 7,8 29,6 176,6 16,1 192,7 31,6
N180P90K60 104,2 106,6 8,2 32,7 180,9 14,8 195,7 31,8

It was found out that the amount of nitrogen fertilizer was di-
rectly proportional to the number of branches on the plant, the more 
fertilizer was used the larger was the number of branches. While in 
control group the number of branches on each plant was 3,2 in the 
field fertilized using 180 kg/ha their number reached 8,2. When in-
dividual plant was analyzed for the effects of fertilizer, we saw that 
the increase in the amount of fertilizer reflected in the increase of the 
number of vegetative and generative organs of the plant (table 2). 
Whereas the weight of 1000 crops grown in the non-fertilized soil 
was 29,6 grams, the weight of the same number of cops grown in 
the soil fertilized by scheme N180 P90 K60 kg/h was 31.8 grams. In 
the pilot variant, one plant fertilized with phosphorus and potas-
sium containing fertilizers produced 132,6 full crops, with the in-
crease of nitrogen, it was recorded that the number of crops grew 
from 163,9 to 180,9. While the number of empty crops decreased 
from 24,9 to 14.8. But the total number of crops depending on the 
amount of nitrogen grew from 121,2 (in the control group) to 195,7. 

With the increase of the amount nitrogen containing fertilizer that 
was used the weight of 1000 crops also showed the increase (from 
29,6 grams in the control group to 31.8 grams in the N180 P90 K60 kg/h 
scheme fertilized group).

The influence of the mineral fertilizers used in growing buck-
wheat  in the fields that were previously planted with wheat was 
researched. The results obtained (Table 3) are presented. As the 
data in the table show, following normal fertilizing influences the 
growth, development, and increase in the productivity of the plant. 
Due to the previously grown plant fertilizing, secondary grown con-
trol (non fetilized) plant produced 11,3 centners of crops. When 
the plant was fertilized using the schemes of N120 P90 K60 kg/h and 
N150 P90 K60 kg/h, the harvest also showed the increase from 21,1; 
to 22,2 c/h respectively, and the additional productivity was 9,8–
10,9 c/h respectively. Though increasing the amount of nitrogen 
used for fertilizing led to 0,4 c/h  increase  in productivity, it did 
not influence the efficiency largely.

Table 3. – The effect of fertilizing of the fertility of buckwheat in the pre-harvested fields (2013–2015 years)

Experiment
variants 

The harvest of crops, c/h Productivity, 
c/h

Additional harvest
I repeated II repeated III repeated IV repeated c/h %

Control area  
(non-fertilized) 10,1 11,2 11,7 12,2 11,3 – 100,0

back ground-P90K60 12,6 13,4 14,0 14,8 13,7 2,4 121,2
N90P90K60 18,1 18,9 19,4 19,6 19,0 7,7 168,1
N120P90K60 20,1 20,8 21,6 21,0 21,1 9,8 186,7
N150P90K60 21,4 22,2 22,5 22,7 22,2 10,9 196,4
N180P90K60 22,4 22,6 22,7 23,0 22,6 11,3 200,0

Conclusions. To conclude, the annual norm of fertilizing 
buckwheat is N120–150 P90 K60, this can allow us to grow the planned 

amount of the crops, and economically it provides the increase of 
productivity to 21.1–22.2 c/h.
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Abstract: For the first time in the conditions of the Samarkand area growth, development and efficiency of a grass of Co-
lumbus (Sorghum almum Parodi) are studied. Rates of formation of leaves, a sheet index, pure photosynthetic efficiency during 
all vegetative period of plants are defined. It is noticed that in flowering of plants the size of a sheet index reaches the greatest 
size and the maximum of net productivity of photosynthesis is revealed.

Keywords: Columbus’s grass, growth, development, efficiency, a sheet index, factor of photosynthetic efficiency, mineral 
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Actuality: Due to the sharp continental climate of Uzbekistan 
and limited availability of irrigated croplands area it is very impor-
tant to develope rational utilization of land recourses. Active investi-
gation and introduction in to the practices new and non-traditional 
crops, which have higher productivity and nutritional value, will 
allow successfully solve a wide spectrum of agro ecological prob-
lem. In the other hands, introduction of new higher promising crops 
will widen an assortment of fodder crops with higher protein level, 
as well as fast growing, higher productive and tolerant to different 
environmental factors.

In this regards, Columbus grass (Sorghum almum Parodi) can be 
considered as a promising fodder plant in the dryland regions. This 
fodder plant exceeds on productivity and nutritional value the tra-
ditional fodder plant — corn. The vegetation period of this grass is 
longer than vegetation period of corn, due to higher re-growth ability 
and can be used during growth as a green biomass, hey and silos as 
well. But production technology and biological peculiarities of Co-
lumbus grass in our republic not investigated yet, seeds production 
also was not investigated. Consequently, we started to study bioeco-
logical, physiological and biochemical peculiarities of Columbus grass 
(Sorghum almum Parodi) in the different conditions of our country 
as well as to develop principal elements of production technologies.

Materials and methods. Small scale field experiments were 
carried out in the Akdarya region of Samarkand province. Planting 
of seed was done at the end of second decade of April, when soil 
temperature at the depth of 4–5 cm was no lower than 18 oC. The 
distance between plants was 60 cm, planting norm — 8 kg/h.

Physiological stage descriptions of seasonal development of 
plants were carried out according to I. A. Borisova [3]. Intensity 
of the photosynthesis and respiration were determined with using 
Plant Vital 5030 (INNO — Concept GmbH, Germany), oxygen 
content was analyzed with using Klark electrodes [2]. Net photo-
syntecal productivity was determined by A. A. Nichiporovich et al 
[5] leaf area index — with using L. G. Tretyakov method [7]. Sta-
tistical data analyses were carried out according recommendations 
of B. A. Dospekhov [4].

Results and discussions. The Columbus grass is a perennial 
fodder plant, which belongs to sorghum genera of cereals from 
Grammine family. Basic biochemical peculiarities of Columbus 
grass are linked with it origin and manifestation of genetic poten-
tial in different conditions of growth [6]. Seeds are germinated at 
higher temperature gradient but lower positive temperature (up to 
10–12 oC) gradient leads to decreasing of seed germination. Total 
seed germination occurs after 10  days of planting time. Further 
growth and development of plants also depends from temperature 
and humidity. The temperature range 25–35 oC is considered as an 
optimal for growth and development of this plant. Branching of 
plants starts earlier and occurs intensively at higher temperatures, 
but lower temperatures causes to prolongation of this stage up to 
10–15 days. Total vegetation period of Columbus grass depends 
from production conditions: application of mineral fertilizers and ir-
rigation prolongs this period for 15–25 days, and may consist of 
85–100 days (vegetation period under three time harvest may con-
tinue up to the end of October and consist of 170–200 days) [1].

Table 1. – Leaf area formation of Columbus grass, cm 2/plant

Treatments
Periods of vegetation

branching tubing heading flowering silking ripening 
no fertilizers 2516.6±6.5 6037.5±14.7 7085.1±16.8 7660.2±18.3 6442.8±15.2 6191.4±12.8
N100P70K50 2826.8±7.4 7148.7±16.5 7851.3±17.6 9126.9±20.1 7789.2±17.3 7340.4±16.3
N200P140K100 3904.2±9.6 7469.1±17.3 8981.4±18.7 9682.8±22.6 8616.9±19.4 8465.1±17.6
N300P210K150 3910.3±9.8 7434.3±17.1 8782.2±19.2 9581.1±21.4 8561.7±18.9 8157.3±17.2

Successful adaptation of plants to different soil and climatic 
conditions and manifestation of maximal productivity depends 

from adjusting physiological processes, mainly photosynthesis, to 
the local conditions. Principal physiological and biochemical pro-
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cesses of plants directly depend from leaves function. In this regards, 
we studied the intensity of leaf formation in different conditions of 
mineral nutrition. On the basis of investigation it was identified that 
leaf area is changed due to growth of plants as well as from applied 
mineral fertilizers.

The data from table 1 show us that leaf area is increasing due 
to growth of plants. Most intensive leaf area increase was observed 
at the flowering stage, with slow decrease  in other physiological 
periods. In the branching stage leaf area of one plant was in aver-
age 2516 cm 2, in the flowering stage 7660 cm 2 and at the ripening 
stage it was 6191 cm 2.

We also studied the effect of mineral fertilizers to the growth, 
development and productivity of plants. It was shown that optimal 
doses of mineral fertilizers promote formation of larger leaf area. 
In our experiments the effect of mineral fertilizers was higher at 
the initial stages of plants developments (branching and tillering). 
The rate of mineral fertilizers N200P140K100 was optimal for better 
formation of leaf area.

Data analyses on leaf area index of Columbus grass showed that 
at the beginning of vegetation in all tested variances leaf area in-
creased according to growth stage. Thus, at the flowering stage of 
plants leaf area index achieved it’s highest level (table 2).

Table 2. – leaf area index of Columbus grass

Treatments
Periods of vegetation

branching tubing heading flowering silking ripening 
No fertilizers 2.01 4.83 5.67 6.13 5.15 4.95
N100P70K50 2.026 5.72 6.28 9.30 6.23 5.87
N200P140K100 3.12 5.97 7.18 9.75 6.98 6.77
N300P210K150 3.13 5.95 7.03 9.67 6.85 6.53

Later on, leaf area index (at the silking and repining) is decreas-
ing gradually. It may be stipulated by decreasing of growth of plants. 
Formation of leaf area of plants totally depended from the level of 
mineral fertilization: at the branching stage the optimal rate of fertil-
izers was N200P140K100. Further increase of fertilizers did not caused 
to the increase of leaf area index.

Net photosyntetical productivity of Columbus grass varied 
depending from conditions of mineral fertilization and from pe-
riods of plant growth. Net photosyntetical productivity increased 
from period of branching up to mass flowering with later on de-
crease (table3).

Table 3. – Net photosyntetical productivity of Columbus grass g/m 2 day

Treatments
Periods of vegetation

branching tubing heading flowering silking ripening 
No fertilizers 5.43±0.16 9.71±0.19 10.92±0.32 11.20±0.33 7.85±0.22 6.82±0.19
N100P70K50 6.03±0.18 10.76±0.32 11.28±0.34 12.51±0.36 9.32±0.28 8.30±0.24
N200P140K100 6.51±0.18 12.42±0.37 13.63±0.40 15.47±0.42 11.92±0.32 9.81±0.27
N300P210K150 6.47±0.17 11.86±0.35 13.08±0.39 14.94±0.42 11.78±0.34 9.76±0.26

It is known that on the basis of changes of intensity of photosyn-
thesis or respiration impossible to conclude on deterioration or im-
provement of physiological state of plant. During recent years, it was 
used a special index for estimation of apparent physiological state 
of plant such as coefficient of photosynthetic efficiency which is a 

ration between photosynthesis velocity and night time respiration 
(mgO 2/sec. m 2) [2].

We calculated coefficients of photosyntetical efficiency of leaves 
of Columbus grass for different stage of development. Obtained re-
sults were shown in Fig. 1.

C
 o

f F
E

Fig.1. Coefficients of photosyntetical efficiency of leaves of Columbus grass for different stage of development 
1 – branching, 2 – tubing, 3 – heading, 4 – flowering, 5 – silking, 6 – ripening

It was stated, that highest coefficient of photosyntetical effi-
ciency had a leaves at the tellering stage, and after this stage it was 
decreased. This data correlates with maturating intensity during 
ontogenesis: highest indexes were at the tubing and tillering stages.

We also stated that in the conditions of Samarkand region 

at spring plantation it is possible to make three cuttings of green 
biomass per vegetation period. First cutting can be done at the 
beginning of flowering (60–65 days after germination) second 
cutting can be done after 45–60 days. The yield of green biomass 
was shown in table 4.
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Table 4. – The yields of green biomass and seeds of Columbus grass (t/ha)

Treatments Green biomass seeds
No fertilizers 1196.7±36.4 23.6±0.8
N100P70K50 1757.8±30.6 29.8±0.9
N200P140K100 2119.2±59.4 33.6±1.1
N300P210K150 2101.7±57.7 32.3±0.9

As can be seen from obtained data, the yield of green biomass 
of Columbus grass depends either from climatic factors or from 
rates of mineral fertilizers. The highest yield obtained in treatment 
N200P140K100. Further increase of fertilizers did not increase the yield 
and productivity of plants.

It is necessary to point out that during second cutting the yield 
was higher which can be explained by increase of air temperature 
and solar radiation intensities as well as with optimal branching 
of plants. Thus, plants of spring planting during first cutting had 
4–5 lateral shoots, after first cutting branching intensity is increas-
ing (up to 8–10 shoots). After second cutting it is formed 6–7 lateral 
shoots, climatic changes occurs (daily temperature changes, shorter 
days) and consequently the growth intensities also decreases.

Seeds production of Columbus grass varied also depending 
from applied mineral fertilizers. Thus, as it can be seen from table 
4 in the treatment without application of mineral fertilizers seed 
production was 2.36 t/ha, in the treatment N200P140K100 the yield of 
seeds was 3.36 t/ha. It was stated that increase of applied mineral 
fertilizers caused to decrease of seed yield.

Conclusions. It was shown that in flowering of plants the size 
of a sheet index reaches the greatest size and the maximum of net 
productivity of photosynthesis  is revealed. It  is noticed that the 
yield of green biomass of Columbus grass varied from 11967 to 
21191 t/ha in dependence from cultivation conditions and climatic 
factors. Application of mineral fertilizers leads to sharp increase of 
productivity of plant.
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Substantiation of the change of chemical content of 
the soils polluted by oil and oil production
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In the soils of oil and oil polluted soils the total carbon content in-
creases, destroys the biochemical balance, dehydrogenase, urease, 
phosphatase enzymes and the nitrifying process are intensified [1; 2]. 
The optimality of soil properties determines the self-cleaning process 
of soil that soil respiration, enzyme activity and plant cover [3; 14], 
management of microorganisms community, activity of soil humic 
acid [4; 5] are important measures of the soil.

In purification of the soils polluted oil and oil products the 
microorganisms, their consortium, the biotechnological approach 
based on strains and the phytoremediation method can be effec-
tive [6; 7; 8; 9; 10; 13; 15; 16]. Oil hydrocarbons affect on soil 
mineral, organic and chemical contents, physical and biological 
properties, plants as well as anions and cations, pH change, car-
bonate amounts and to the increasing of salt content in soil that 
are visible [11; 12; 17; 18].

Oil and oil products are complex pollutants that effect on soil 
overall. In  initial period of pollution the microorganisms, plant 
cover can be affected, than soil physicochemical properties might 
be changed and in its turn it impacts of changing the soil chemical 
content. Moreover soil carbon nitrogen ratio is misbalanced and 
organic carbon content increases as well. If soil pollution level till 
5%, the humus content does not change, if pollution level reaches 
from 25 to 97%, the humus amount decreases, resulting breakdown 
of humification process and purification measures can only be effec-
tive in rehabilitation of pollution prevention.

Oil doses can effect to the soils differently, for  instance, 
sorghum cropped in 0.2, 0.4, 0.6 and 0.8 ml/kg doses that after 
4 weeks their effect has not observed. The organic carbon, nitrogen 
and magnesium contents after pollution than control, the phos-
phorus content was vice versa. The increase of oil amount in soil, 
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the Fe, Cu, Zn and Pb contents increased [19]. Some authors have 
studied the change of nutrients and carbon content. For instance, 
in the soils treated with 10  g/kg dose of diesel bacteria, avail-
able carbon, nitrogen and phosphorus elements have degraded 
within 15 and 40 days. Studies concluded that the degradation 
goes faster in forest soils than savanna soils [20]. It is observed 
the increasing of organic carbon in oil polluted soils. The increase 
of acidity in 0.1–0.3 pHKCl impacts on available form of nitrogen, 
phosphorus and potassium in soil. Besides, oil pollution leads to 
technogenic salinity, mostly the salinity type would be chloride. 
In providing recultivation measures it is necessary to apply the 
meliorants with calcium (gypsum, borate, calcium carbonate etc.) 
and in salinity high local areas  it  is more effective salt washing 
measures as well [21].

The study areas are situated  in two regions of Uzbekistan, 
Kashkadarya and Surkhandarya, there are five soil types chosen 
for our researches. The main soils of study areas are sandy soils and 
they spread around of pollution sources “Kukdumalak”, “Zevarda”, 
“Khovdak” “North Oknazar” and “Kakaydy” oil fields. These soils 
form in the sandy areas that stabilized with plant species. Study 
objects in Surkhandarya region oil field “Tashkuduk” (Termez dis-
trict), “Kakaydy” and “Khovdak” oil fields (Djarkurgan district), in 
Kashkadarya region “Kukdumalak” oil field (Mirishkor district), 

Mubarak oilgas (Mubarak district) with soil types sandy desert, 
grey-brown, takyr, meadow-saz soils were investigated. Humus 
spots in some cases reach 25–30 cm with amount of 0.2–0.5% 
(without oil pollution), groundwater lie more than 5 meters.

The laboratory work was done at Czech University of Life Sci-
ences Prague by the support of Erasmus Mundus CASIA Project 
and at National University of Uzbekistan, Department of Soil Sci-
ence. Soil organic content was determined by Tyurin modification 
method, the cation content was done by Aqua regia method. Soil 
sampling was as following: the distances from “Kukdumalak” oil 
field 1, 3, 6, 9, 13 and 16 km accordingly with РК-10–1; РК-10–4; 
РК-10–6; РК-10–9; РК-10–12 and РК-10–14; in the same dis-
tance from “Khodvak” oil field samples were named РХ-10–2; 
РХ-10–5; РХ-10–7; РХ-10–10; РХ-10–13 and РХ-10–15 respec-
tively. Samples were named according to oil field name, so that 
“PK”-Profile Kukdumalak, “PX”-Profile Khovdak.

These soils are less supplied with organic matter, so  it can 
cause the oil pollution more serious problem. In the soil samples of 
PK, the humus content in unpolluted soil is 1.5–1.62% in average 
and organic carbon is 0.88–0.95%. The humus and carbon content 
decreased under oil pollution in 24% and 14% respectively. In PX 
samples, humus and carbon content decreased at 48% and 31% 
accordingly (table 1).

Table 1. – Humus and organic carbon contents in the soils polluted by oil and oil products

PK-
10-1

PK-
10-4

PK-
10-6

PK-
10-9

PK-
10-12

PK-
10-14

PX-
10-2

PX-
10-5

Px-
10-7

PX-
10-10

PX-
10-13

PX-
10-15

Carbon 
content, % 0,83 0,69 0,61 0,71 0,8 0,70 1,43 0,54 0,59 1,22 1,14 0,94

Humus 
content, % 1.43 1,18 1,050 1,22 1,38 1,20 2,46 0,93 1,01 2,09 1,96 1,61

Table 2.

Cox (%) Humus (%) Evaluation

<0.6 <1.0 Very low
0.6–1.1 1.0–2.0 Low
1.1–1.7 2.0–3.0 mediium
1.7–2.9 3.0–5.0 high

>2.9 > Very high

It can be proved that the decreasing of humus content in desert 
soil polluted with oil and oil products as follows:

First point — the physical properties of soil such as density in-
creasing and moisture decreasing under oil pollution can lead to;

Second point  — the humification process ongoing  in soil 
breaks down;

Third point — if amounts of chemical substances in soil (such 
as oil and oil products, heavy metals, salts etc.) reach the maximum 
allowable concentrations can cause damage of whole processes in soil;

Fourth point — plant cover richness is decreased, in some areas 
totally destroys and it its turn the biomass incoming back to soil 
decreases sharply;

Fifth point — the microorganisms’ amount and their physi-
ological groups can decrease and if pollution is high in level they 
can negatively impacted by.

Furthermore, oil and oil products causing the soil chemical 
content lead changing of the element content of soil. The cations 
content changes differently according to pollution type (pic. 1).

In desert soils before oil pollution are more reach of calcium 
and magnesium as well as sodium content is high in sorption com-

plex. Calcium content is 8–12.5 mmol (+)/100 g, after pollution it 
raised to 12.3–20.5 mmol (+)/100 g.

Soil sorption complex in oil polluted soils may be affected by 
the substances and matters buried at the same time with oil water 
such as mineral salts, additives and other substances that leading 
to fluctuations of cations content in sorption complex of soil of 
these areas.

Oil and oil products influence on soil physicochemical, bio-
logical properties and features somehow effectively and negatively. 
Especially it is observable decreasing of soil microbial content, self-
cleaning ability of soil decreases as well. The pollution with more 
than 4 years seriously affect to soil biological community and its 
functions.

Thus, it is necessary to provide complex remediation measures 
at polluted sites with applying modern approaches. The bases of the 
remediation technology are bacteria strains with ability to degrade 
oil and oil products, and agricultural crops with phytoremediation 
ability that when they will be introduced in association the high 
results are achievable.
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Pic.1. Cations’ amounts in the soils polluted by oil and oil products in different level
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Biogeochemistry of mercury in mountain-brown soils
Abstract: Our studies have found that in the mountain-brown soils content, maximum permissible concentration, Clark 

concentration and dispersion, radial migration, coefficient of biological absorption of mercury higher in favor of the mine below. 
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Aristotle 350 BC, called mercury as liquid silver, hydrargyrum, 
“silver water” occurs in Pliny, Central Asian nations designated mer-
cury as “simab” that indicates in forsi as silver water. Simab mined at 
Almaden in Europe, Huankovelike in Peru, as in Russia. Old devel-
opment places of mercury found in Central Asia, are mining depos-
its of Chauvai, Haydarkon and others. Around which formed special 
halos, stretches for several kilometers beyond the fields.

Chauvai deposits located in the south of Fergana at a distance 
of 50–60 km in mountain systems of Alai, where to the north bor-
ders with the mountains of Saribel at the altitude of 1200 meters. 
Here begins river Chauvai that downstream at a distance of 10 km 
flows  into the river Isfayramsay. Isfayramsay river flows through 
a series of villages, towns and the city of Fergana, is further used 
completely in order to irrigation and watering. The importance of 
the study and evaluation of the content and the biogeochemistry 
of mercury in the soil, air, water, plants and in other facilities of the 
region due to the fact that the Ferghana region borders with the in-
dustrial object, i. e. a mercury-antimony deposit, this neighborhood 
brings both advantages and disadvantages.

We according to the method of landscape-geochemical research 
studied the migration of mercury in eluvial dedicated to the well-
drained elevated landscape elements.

Here, the water table is deep and are not involved in soil for-
mation processes. The migration of elements, including mercury 
goes on principle removal of substances mainly by water flowing 
downward. Here active biological capture elements of natural and 
agricultural plants that hold chemicals, including mercury, in the 
biogeochemical cycles in elementary geochemical landscapes op-
poses to the removal.

We studied the mountain-brown carbonate soils that formed 
on the northern slopes of solar exposition in eluvial-xeromorphic 
moisture conditions under sparse grassland and trees and shrubs, 
on powerful fine earth and skeleton eluvials, deluvials.

We have collected and compiled averages samples of soils 
and plants according to morphogenetic method from two key 
areas where laid on 4 soil sample profiles. The first group of soil 
sample profiles laid on the virgin site, and the second on condi-
tionally irrigated key areas. The two key areas were taken at the 
same distance from the mine Chauvai to the south and the north 
for 500 m, i. e. up and down from the mine. The depth of the soil 
sample profiles and the power of genetic horizons for the purpose 
of easy comparison, taking into account the depth of the tillage 
horizon adopted as the same, such as 0–7, 8–15, 15–60, 60–100, 
100–120 cm. In virgin soils (soil sample profile. 1, 2) the content 
of humus in the sod horizon (0–7 cm), in average is 4.2%, under 
the sod (8–15 cm) is 3.3%.

The nitrogen content varies at 0,28–0,45%. The content of to-
tal phosphorus in these horizons ranges at 0.20–0.22%, mobile at 

40–60 mg/kg. The content of total and mobile forms of potassium, 
respectively, varies between 2.2–2.5%; 250–320 mg/kg.

Effervescence with 10% hydrochloric acid is observed on the 
surface. That is, in the sod and under the sod horizons carbonate 
content varies between 4–7%. Throughout the profile of its con-
tent is at 4–21%. The soil reaction is neutral and slightly alkaline 
pH of the aqueous extract varies in the range of 6.5–7.5. Total of 
absorbed cations in the studied soils (Ca++, Mg++, K+, Na+) is 12–
14 mg/eq to 100 g of soil.

In the conditionally-irrigated soils (soil sample profile 1a, 
2a) the humus content in the tillage horizon is 2.3%, which is less 
than in virgin soils. They can be classified as low-humus soils. But it 
should be noted that the humus content throughout the profile re-
mains almost stable and fluctuates in the range of 0.9–2.3%. The 
content of total nitrogen, which depends on the amount of humus, 
is quite high. In the content of total and mobile forms of phospho-
rus, potassium, significant differences between the studied virgin, 
conditionally-irrigated soils is not observed. Small differences in the 
upper horizons are existing they are associated with a slight decrease 
of humus in conditionally-irrigated soils.

The average mercury content in the studied vegetation cover, 
at above the mine is 1.64 mg/kg, at lower the mine is 3.51 mg/kg. 
Changes of the content of mercury in uncontaminated soil pro-
files is inherited mainly from the parent rock. However, Hg eas-
ily volatile metal, so in accumulation of mercury it is difficult to 
rule out the role of additional sources such as a mercury-antimony 
deposit, thermal activity of lithosphere and others.

The accumulation of mercury in the soil and its horizons asso-
ciated with the organic matter of the soil, i. e., with humus, for this 
reason, its concentration in the upper humus layers of conditionally-
irrigated and natural soils is higher. In the genetic horizons of virgin 
soils above the mine the content of mercury (M) is 0.42–1.0 mg/kg, 
whereas in conditionally-irrigated soil is 0.51–1.15 mg/kg, its maxi-
mum content accounts for 0–15, 15–60 cm horizons, i. e., horizons 
with more humus.

It is necessary to emphasize the role of mercury-antimony de-
posits, which relatively seriously pollute soil and vegetative cover 
underlying zone. In this case the mercury content, as in virgin and in 
conditionally irrigated soils and plants is quite high, so in the profile 
of virgin soils it contains 5.8–7.2 mg/kg, and in conditionally ir-
rigated soils 3.7–7.8 mg/kg.

Radial migration throughout the soil profile, both  in  virgin 
and in conditionally-irrigated soils occurs. Background content of 
mercury in soils is difficult to estimate because of the wide influence 
of anthropogenic pollution from this metal and its migration ability. 
Despite this, the available indicators in different soils of the world 
show that the average concentration of Hg in the surface layer of the 
soil does not exceed 400 mg/kg (A. Kabata-Pendias, H. Pendias, [1, 
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180–190]). According to Haidoutic C. and others [2, 251] interval 
of mercury concentration in different Greece soils ranges from 33 to 
98 mg/kg, and for the contaminated soils from 45 to 325 mg/kg.

Background concentrations of mercury  in the soil are 0.n 
mg/kg according to  international standards. The content of the 
metal that exceeds this norm, it can be regarded as contaminated 
from different sources.

In the contaminated soils of UK (B. E. Duvies, [3, 394]), USA 
(C. J. Blanton, C. E. Desforges et al., [4, 139]), Japan (S. Gotoh, 
S. Tokudome et al., [5, 391]), Germany (N. El-Bassan et al., [6, 
309]) the mercury content is in the range 0.21–40 mg/kg.

In this migration characteristics of mercury in soils, as well as 
other heavy elements depends on the forms of the presence, the 
chemical properties of mercury and redox conditions, the water-
air mode, agrochemical properties, soil reclamation condition and 
other factors.

The main indicators of internal factors of migration should in-
clude ionic potential of Kartledzha, according to which the ion poten-
tial of mercury is equal to 1.78 and according to this indicator occupies 
an intermediate position, i. e., between I and group III elements.

No less  important factors of  internal migration of elements 
considered to be an energy constant of elements. This indicator of 
mercury is 15.2, this energy due to the energy of the crystal lattice, 
sulfur mercury, which takes place in our objects. With regard to the 
accumulation of Hg in plants grown on contaminated sites higher, 
it is associated with mercury ores.

Hg is water migrant, slightly mobile element in an oxidizing 
condition and practically immobile in a hydrogen sulfide environ-
ment. It is precipitated alkaline barriers. It migrates in an oxidizing 
condition. Unfortunately, threshold concentrations for individual 
groups of plants and soils are not yet developed. We know that plants 
are able to absorb from the environment, depending on the condi-
tions, a number of elements. This property of plants depends on 
a number of factors related to the plants themselves, and the ele-
ment, soil cover and others. This ability of plants characterized by 
the coefficient of biological absorption (Ах), which shows how many 
times the content of the element in the plant ash greater than in the 
lithosphere or the soil. According to our estimates given in the table 
and in a number of biological absorption of mercury elements, the 
element of the biological average absorption, Ах, in the plants above 
the mine varies in the range of 1.04–3.90.

There is an interesting fact, in spite of the fact that the plants 
below the mine contains almost twice higher mercury than in the 
plants above the mine, Ах, much lower and varies in the range of 
0.45–0.94, which is associated with quite contaminated background 
on this the key area and the electoral capacity of plants to high con-
centrations of heavy elements such as Hg. The maximum permis-
sible concentration (MPC) of mercury in soils taken 2.1 mg/kg. 
This figure is not definitive and it varies depending on the properties 
of different soils.

At the same time the MPC coefficient shows how many times 
more or less elements contained in the studied soils than in the 
whole of the soil (soil clark). Studies show that in uncontaminated 
soils samples 1, 1 а the MPC coefficient is in the range 0.20–0.55, 
is almost 4–10 times less Hg contained in these soils, compared 
to Clark. In the contaminated soils the MPC rate was expected at 
1.78–3.55. It is clear from the above that the mercury contamina-
tion goes around the soil profile, regardless of its condition. This 
was facilitated by Clark concentration (CC) mercury, which is in 
the soils above the mine is 1.75–4.79, below the mine is 15.58–
32.50 that provides a basis for the allocation of a biogeochemical 
province of mercury concentration, especially in the area of the 
below mine. It must be remembered that mercury  is trace ele-
ment and this indicator (Cr) in the studied soils is in the range 
0.03–0.57.

Local migration (Cm) factor of mercury  in the soils below 
and above the mine, regardless of the location varies in the range 
of 0.95–2.38. It should be emphasized that a Cm in genetic upper 
horizons of soil higher than in all studied lower genetic soil layers.

From the above it follows that, according to geochemical clas-
sification of mercury migration  in landscapes under the studied 
mountain-brown soils condition is included in the group of mobile 
and slightly mobile, in an oxidizing condition it accumulates in alka-
line barriers. In this case the soil is performed as the barrier function 
to the path of mercury.

With the accumulation of mercury soil  is polluted, partially 
loses fertility and growing plants on it absorbs it and included in 
the subsequent cycle, forming mercury biogeochemical province. 
This province in the studied conditions is azonal where their char-
acteristics do not correspond to the general characteristics of the 
zone the anomaly is associated with ore occurrences and techno-
genic pollution.
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here is preserved ruins of fortressof Nurand — wall of “Pirosta” (IV–VI centuries).
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shop. The toponym of Nurota is formed around the water source — spring, giving the beam that reaches to the heavens, the 
earth that is not found elsewhere. “A ray of divine” rises to the sky from “Chashma”, therefore curious tourists rush to see this 
unique appearance of nature.
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Toponymic objects and their names are valuable sources in the 
history of every nation. Uzbekistan is famous for one of the oldest 
sacred cities — Nurota. According to the archaeologists, Nurota 
city was built in the ancient century, and here are the ruins of the 
fortress Nur. The question of when there was a settlement Nur, has 
not yet been clarified.

The indigenous population of Central Asia, including Nurota, 
now speaks the languages belonging to two large language families: 
Altaic (Turkish languages) and the Indo-European (Iranian languag-
es). The Tajik language, which is spoken by the vast radical Iranian-
speaking population of the city Nurata refers to the western group 
of the Iranian languages. Nurota is known as Kalai Nur, “Nur of 
Bukhara” and Nurota. If we compare on the etymological compari-
sons Nurota city, the name “Kalai Nur” and the term “kala” means 
“fortified settlement on the hill” in Persian and means “castle on the 
hill” in Arabic [1, 42]. Thus, the term of “kala” — has many mean-
ings, and they are close in meaning. Then it turns out that the name 
of Nur existed before the arrival of the Arabs.

Nur fortress is formed around a water source — spring Chash-
ma, it is necessary for life inhabiting this area people. There are two 
historical phrase “nur” and “ata” in the name of “Nurota”. According 
to the etymological meaning of the first of them — “Nur” is associ-
ated with the theological aspect — power like the dawn, the beam 
of light and heat, and the second — “ata” is giving a ray source of 
water and life, “sacred place.”

“Nur” means “light” in Arabic. Local people say that the Tash-
kent is famous for an abundance of water and Bukhara is for its light. 
Before independence, Uzbekistan has used the term Nur Bukha-
ra, according to archeological, architectural and epigraphic data 
(there is a speech about the sources of the Persian and Arabic lan-
guages), and it appeared in the study of the ancient city of Nurota.

The researching of the ancient city of Nur, located in the foot-
hills of the Nurota range indicates that the chapel, mosque and 
madrasah repeatedly ruined fort during the Mongol yoke and again 
restored. Historical scientist Narshakhi says: “Nur is a vast area 
and it has a large mosque. The man, who visited to the area of Nur, 
equated to a person who has committed the Hajj. In honor of the 
returning from the holy place of worship human, city was colorfully 
decorated. In other areas of Nurata called “Nuri Bukhara”. Many of 

the followers of the Companions of the Prophet Muhammad are 
buried here” [2, 81–82].

Written sources is not fully reflect the defense system of the settle-
ment of Nur, but however it is possible to do the analysis, that the 
fortress of Nur was well strengthened on the basis of available data. As 
a result of the invasion of enemy forces Nur settlement was destroyed 
several times. Locals were forced to leave their homes, prayer facilities 
and restores their home. In studying the history of defensive structures 
Sources can be local toponym like a spring Nur, well of Nurgulata, 
Nurbulak. Therefore, to provide water to the population during the 
long siege of the fortress, in the fortifications were provided tools in 
the form of wells (well of Nurgulata) and spring water Chashma.

The people of the Stone Ageleft petroglyphic archaeological 
monuments, which  is approximately 6,000  rock paintings  in the 
mountains of Vaush (Karatau) in Sarmishsoy such as the Sahara (Af-
rica), Altamira (Spain), cave drawings in France and other claims on 
outstanding rock painting in the world. In addition, there are petro-
glyphs of Takatash and Zangibaba near the town of Nurota (approxi-
mately 6–8 km) in the mountains of Aktau. In this region, scientists 
and archaeologists have found the remains of ancient stone work-
shops in the mountains of Vaush (Tau) and the hill of Chakmaktube.

Proceedings of the archaeological studies  indicate that tools 
found in this area, historical and cultural layer dates back to the Bronze 
Age. The research results indicate that the center of the ancient settle-
ment was a place of worship and conduct ceremonies. At this point, to 
this day remains of the defensive wall of the fortress Nurota — Pirosta 
wall. According to the issuing of the Uzbek researcher and archaeolo-
gist Yahyo Gulomov (1908–1977), the wall of Pirosta was built in 
the IV century BC and lasted until the reign of the Samanid dynasty 
(X century), and for 400 years served as a line of defense. Archaeo-
logical excavations of the ancient city ruins Nur showed that around 
the body of water source “Chashma” people lived in ancient times. 
According to Y. G. Gulomov in the distant past, access to the valley of 
Zarafshan was possible only through a mountain gorge of Ilon-Otti in 
Jizzakh city and through the Nur (Nurota), so Jizzakh and Nur as the 
major shopping sites and military-strategic points since ancient times 
been protected by powerful fortifications [3, 133].

According to other scientists — V. V. Bartold, Y. G. Gulomov, 
V. A. Shishkin, B. H. Karmyschev, H. Mukhamedov, L. Y. Mankovsky, 
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V. A. Nielsen, L. I. Rempel, O. M. Rostovtsev, the Nurota was the 
second Islamic center of the statein Bukhara Emirate in the XV–XIX 
century.

Nurota famous ancient and eternally alive the unique archi-
tectural and natural-geographic monuments. This city is evidence 
of active trade and economic contacts of the Middle Ages, keeps a 
“secret” stories that have yet to uncover. Until now, no one knows 
why the times of spring “Chashma” rises to the sky, “a ray of the 
divine”, therefore the most of tourists are hurrying to see this un-
usual appearance of nature.

In the folk legends and stories repeatedly mentioned that here 
arrived with his legions of the great military leader Alexander the 
Great. One day early in the morning, Alexander wanted to mow 
her hair and ordered to find a good local hairdresser master. Local 
master treated Alexander with tortilla after the breakfast, which they 
ate together. Hairdresser saw two horns on the head of the com-
mander during the haircut. To this mystery is not to disclose the 
Great wanted to cut off the head of a barber. But the barber told 
him that thetortilla made from the milk of his mother’s breast, and 
added that they are family. After that, the Great ordered the barber to 
take an oath that the mystery will reveal it to anyone. Master vowed 
andhe didn’t tell anyone about this secret until the end of his life, 
but one day he came to one of the wells, which grew reeds and sen-
tenced this mystery. Barber died, many years have passed and the 
local shepherds (the shepherds) of dewdrops reeds prepared local 
nay (whistle). And because the whistle went deep rhythmic ringing 
that Iskandar (Alexander) had two horns.” After this event, the well 
named “Iskandarquduq”. This a well on the outskirts of the city there 
to the present and in front of the locals becomes a “sacred place.”

The legends of Nurata oasis associated with Alexander of 
Macedon also, preserved in the place-objects — Iskandarquduq, 
Iskandarkul Zulmkyariz. The city’s name was Nurota commercial 

and strategic significance for the wide spread of Islam and Islamic 
traditions. Therefore, there is a “divine ray” in Nurata, which reaches 
up to the heavens, the earth, which is nowhere to be found, and this 
city is famous for the world’s Muslims is considered a sacred place 
of pilgrimage.

According to sources of the Middle Ages there are ancient and 
unique remains of hydraulic structures kyarizes about 300 (VII–XII 
centuries) in a mountain of Nurota. One of the ways of Great Silk Road 
paths crossed was the ancient city of Nur, because the city was very im-
portant strategic object on the road from Bukhara to Jizzakh.

As for the name of the object of Nur, it is likely Arabized trans-
formation of the ancient name of the object. Unfortunately substrate 
of the name has not been preserved. According to M. Iskhakova cen-
ter of the ancient city of Nur was a place of worship and conduct 
ceremonies. In it concluded primitive people’s ideas about the in-
tegrity of the universe, and their despair, the myths about green 
fragrant vast pastures of the well-fed and fat cattle, fed with moisture 
on the endless expanse of cultivated so forth [4, 63]. But before the 
arrival of the Arabs in Zoroastrian religion Mithra (god of fertility) 
≈ Mөһr (sun-light, the dawn) ≈ Ishtra associated with divine light, 
effulgence. This meaning has led to the fact that the image of Mithra 
merged with an image of the sun. In fact, Mithra is an independent 
deity in Zoroastrian tradition, genetically much older than in rela-
tion to the time Zoroastrian canon [5, 18].

Currently, the place of pilgrimage to the Nurota comes every 
year thousands of tourists. The city preserved the architectural and 
historical buildings, such as the famous old spring «Chashma» 
mosque of «Chilustun» (Forty-column) (IX–XX centuries), the 
Mosque of «Big Dome», «Sayidota», «Oqmasjid», «Bargsuz»  
(end of the XIX century), sauna of «Sudur Bobo». Nurota has 
been a particularly important strategic cultural facility for Muslims 
for thousands of years.

This city is evidence of active trade and economic contacts of 
the Middle Ages and keeps itself a “secret” history.

Thus, according to the  value of the historical and natural-
geographic aspects of Nurota we can make conclusions follow-
ing items:

– Stored architectural structures in the city of Nurota, includ-
ing the wall of “Pirosta” (IV–X c) “Kalai Nur” (X–XIX cc) shows 

that, the city was a particularly important strategic cultural centerfor 
many centuries;

Nurota was the second center of Islamic rites and customsin the 
Emirate of Bukhara for thousands of years.

– Settlement of Nurremains “secret” passages of history itself, 
which has yet to be disclosed with its unique natural phenomenon, 
such as “Chashma” and the Mosque of “Chilustun”, “Pyandzhvahta”.
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The Bukhara Khanate among other khanates of Central Asia 
distinguishes by a plenty of schools, madrasah. The largest scientific 
centers of the Khanate was Samarkand. Here, along with the secular 
sciences deeply were studied the main directions of Islam, hadith, 
theology, science of the laws of Sharia and other fields of religious 
knowledge. Speculator of the XVI century Hasanhoja Nisoriy stated 
a lot of times — “In this city lived, and worked many scientists. 
Samarkand, even nowadays is the center of science. Local Mavlyans 
mostly engaged in real science”. The value of the city as a center of 
scientific and religious knowledge well kept up in the last centuries. 
In this very important activity had madrasah of the city.

The strengthening of the position of Islam and its dominant 
position among the population, in the study and teaching of 
secular sciences and religious knowledge, in the formation of the 
spiritual image of the population in the XVI century, as in previ-
ous centuries, the value of schools and madrasah was priceless. 
In this sense, it should be highlighted that, in different towns and 
centers of Central Asian Khanates in order to educate people in 
mosques, in large numbers were organized schools and madrasas 
that served the cause of enlightenment and is a center of science 
and education. In these madrassas, there were possibilities to meet 
not only the residents of a city center, but also a lot of inhabitants 
of the neighboring villages and other centers of khanates, as well 
as a lot of knowledge enthusiastic representatives of foreign coun-
tries. Worthy of special attention to the information representative 
of the XVI century Zayniddin Vosifiy about how suffering “Ten 
students from Khorasan” a terrible freezing and “hungry” winter 
of 1504 in Samarkand.

Wanting to enrich their knowledge  in Central Asia, came a 
number of representatives of various sectors in society of the Middle 
Ages. It was possible to meet among them the governor, officials, 
academics and other representatives of intelligentsia of the society. 
Best reader of the Koran, the founder of the dynasty Sheibanids 
Sheibanikhan Muhammad, in the words of the XVI century philoso-
pher Muhammad Solih, “It was not his equal absolutely no readers, 
reading the words of the righteous”. Deserves special attention the 
kindness of the historian of the XVI century that Muhammad Shey-
banikhan to complete the conquest of Maurya, in Bukhara “for two 
years, he studied the art of reading the Koran”.

In Bukhara, Samarkand and other cities in the XVI century, 
life was at a high level, and these cities were not only political and 
economic, and the centers, but also remained the center of cul-
tural life. Graduate School of Muslim theologians — madrasas, 
as always occupied a leading place in the cultural life. Shaybanids 
built many new buildings and handed them over to the madra-
sas and mosques. Many of these buildings were builtin Bukhara, 
Samarkand, Tashkent, Balkh and other cities, and some of them 
have survived to the present day. Architectural art of the build-
ings, according to experts, was based architectural traditions of 
the past and further developed it. Only during the reign of Abdul-
lakhan II, there were built new and restored more than 500 build-
ings, mosques, and madrassas.

Many sources mention that many mosques and madrasah erect-
ed by Timurids, have not lost their importance and in later centu-
ries continued to serve the cause of learning and education. In this 
regard, it may serve as a model madrasas erected in Samarkand by 
Mirzo Ulugbek, who in the XVI century continued to train students 
to secular knowledge, as evidenced by references to Muhammad 
Olim Shaikh in his work “Lamahot”. “Shaikh Hudoydod Vali in his 
student years, he visited Samarkand and passing by the madrasa of 
Ulugbek envied students there”, once in Samarkand passing by Ulug-
bek I witnessed students dispute this madrasah, which speculated 
about astronomy. I listened to them with interest and envied them”. 
From the above it is clear that, Shaikh Vali Hudoydod as a represen-
tative of religious teachings, no less keen of secular sciences. It de-
serves special attention and the fact that in the century, in madrasah 
of Ulugbek people continued to study secular science.

The history of the madrasah of the khanate where the tradi-
tional principles of education were at the highest level dates from 
the X century. Madrasah served as the places of higher education and 
played a significant role in preparing administrative personnel and 
personnel in legal and educational systems. Madrasah were named 
after their founders, the ones in villages were usually named after 
the names of villages and were located in market places. After the 
end of building process the madrasah was usually handed over to 
the guardian of religious and educational institution who was called 
mutavvali. He had a right of using incomes of this property, but he 
did not have a right to sell it.
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In this ancient and great city people who understood the sig-
nificance of the science and education, rulers, officials, priests, mer-
chants who wanted to perpetuate their names in history built lots of 
mosques, madrasahs and chapels.

Europeans were also fascinated by the fact that even at that 
ancient time in Bukhara khanate the architecture and culture were 
developing dynamically. In the middle of XVI century when the 
ruler of Bukhara was Shaybanizade Abdullahan the traveler Anto-
nio Jenkinson visited the city. He said that “Construction process in 
the city was in dynamic progress. In the recently built madrasah Mir 
Arab there were being taught more than 200 students. Near one 
of the nine ponds Labi Havuz which provided the population of 
the city with drinking water there was being constructed madrasah 
Kukaldosh”. On the bank of Labi Havuz near the madrasah of Nodir 
Devonbegi where Jenkinson was staying with his friends there was 
built a grand chapel. The travelers were also fascinated by the fact 
that the centers of these constructions were reservoirs whereas in 
Europe the centers of such constructions were squares.

In the first half of the XVI century in the cities of khanate of 
Central Asia there were plenty of schools, madrasahs which were 
the main centers of getting both religious and secular education and 
which were the places of raising the level of population’s education. 
These centers thanks to the efforts of the representatives of different 
classes of society worked for the nation’s development and cultural 
and spiritual progress.

According to the statements above we can conclude that the 
culture of the Bukhara khanate and in particular, creation of material 
culture in the XVI century was really significant.

Among the religious tutors of ancient times there were two 
great personalities from Karmana (the ancient town of Bukhara) 
Sheikh Hudoydod Vali and Qosim Sheikh Azizon. Sheikh Hudoy-
dod Vali (1461–1532) lived in the place in the eastern part of Kar-
mana during the reign of Sultan Abu Said who was the grandfather 
of Zakhriddin Muhammad Bobur the descendant of Temurids. He 
did not belong to the caste of rulers, aristocrats and military leaders, 
and he lived among the ordinary people going through all of their 
difficulties. The rulers from Sheybanid dynasty asked him for the 
help, gave him gifts, invited to the palace, but he usually returned 
these presents or gave to the poor. He always lived according to the 
principle “Al-fakrun fahrun” which means “My poverty is my pride”.

The base of the scientific work of Sheikh Hudoydod Vali made his 
wise sayings where the influence of his teachers Hoji Ahmad Yassavi 
and Sulayman Bokirgoni was noticeable. In his works Sheikh Hudoy-
dod appeals the nation for patience, faith, love and calm, appeals the 
rulers for justice, mercy and peace. His views were formed not under 
the influence of books and studies, but under the influence of com-
munication with people, observances, bases of Sufism and his theory 
which appeals every person for going in a righteous way.

In many historical documents there are evidences of practical 
activities of Sheikh for the interests of the nation and of wonder-
working talent. Some of these works were published, others are still 
being studied by the researchers.

In the second half of the XVI century Bukhara became the capi-
tal and developed thanks to the merits of the ruler Abdullahan II 
(1557–1598), Qosim Sheikh Azizon from Karmana contributed 
to the military and political successes. The information about him 
was passed from different works into others and it came till our time, 
namely in the works of “Sharafnomai shohiy” (“Abdullanoma”) of 
Hofiz Tanish Bukhari, “Muzakkir al-ahbob” of Hasanhoji Nisari, 
“Lamahot min nafahot al-kuds” of Hazrat Olim Sheikh Azizon, 
“Tazkiratul-avliyo” of Muhammad Tohir Eshon Horezmi, “Tuhfataz-
zoirin” of Said Muhammad Nasriddin.

Hazratkutbul-avliyo Sheikh Azizon was born approximately at 
the beginning of XVI century in Karmana. He was the representa-
tive of the jahriya trend of Sufism, successor of the study of Hoji 
Ahmad Yassavi. Qosim Sheikh Hoja Ahmad was the representative 
of the third circle of jahriya where the first was Hoja Ahmad Yassavi. 
These were Hakim Ota, Hazrat Zangi Ota, Hazrat Said Ato, Hazrat 
Sadr Ato, Hazrat Elomon Ato, Sheikh Alisheyh, Mavdud Sheikh, 
Hodim Sheikh, Sheikh Jamoliddin, Sheikh Hudoydod, Hoja Mulloi 
Nuri, Qosim Sheikh. Sheikh Hudoydod also contributed to Qosim 
Sheikh’s reaching such a high status.

In the work of Hasanhoji Nisori “Muzakkir al-ahbob” 
there is information about Qosim Sheikh: “Qosim Sheikh Azizon 
used to neglect body and he worked out the theory of superiority 
of the spirit over physical body. And now with his wonder-working 
talent he helps people who are suffering and he eases their pain and 
together with angels helps so that souls from this sin world could 
enter the world of spiritual perfection. In his main place which be-
came a house of peace for people there is propagated the symbol 
of faith: “the person who comes here finds peace and calm”. His 
place is located on the frontier territory of Karmana: “… for some 
time Hasanhoja Nisori was with him, discussed the importance of 
“greatness of Allah’s directions and mercy towards those whom he 
created”. In these days the nobleness of this person (Qosim Sheikh) 
from Sogd is the symbol of pride. As they note in some sources, 
thanks to the activities of Qosim Sheikh in the whole region there 
was peace and calm, prosperity and security. As the defender of the 
nation’s interests he was against oppression when relevant officials 
gathered taxes. He did his best to eliminate injustice and violence, 
bad consequences of mutual conflicts between the rulers. We should 
also note following saying about Sheikh Aziz on which are men-
tioned in the work “Abdullanoma”: “He tried to gather together the 
whole nation of the region, to create a prosper life for the all classes 
of the society, dreamt of the peace in the country and was ready to 
make generosity for all good people”. Qosim Sheikh later caught 
plague and died in Karmana in 986 according to hijra (1578) and 
he was buried near his place.

Nowadays there are great opportunities for studying the life, 
works and heritage of these two personalities, the government 
also adopted decrees and decisions of  improving these sacred 
places where they were buried. Their life and works are being 
studied; scientific articles and other works are being created on 
their base.
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requirements is designated.

Keywords: a Makhnovism, anarchism, personal freedom, public self-government, communal equality.

Peasant war in Ukraine in 1918–1921 years under Nestor Iva-
novich Makhno (1888–1934) leadership known as makhnovsky 
movement, or a Makhnovism, arose on demolition of historical 
eras, was the embodiment of a national protest and became a part 
of the Civil war in Russia. At the same time, makhnovsky move-
ment wasn’t the spontaneous indignation which began only owing 
to simple confluence of social circumstances at all. A Makhnovism, 
was historically determined as an expression of a certain historical 
tradition development of a part of Russia known as Ukraine.

By C. C. Volk words, in the introduction to Nestor Makhno’s 
memoirs: “Makhnovsky movement which is external representing of 
makhnovets throwings between reaction and revolution, in fact, was 
аn attempt to find the country rate in storms of a civil war when in 
Ukraine there was a fighting antagonism of several forces hostile 
each other …» [1, 10].

The movement phenomenon under the command of 
N. I. Makhno is rather widely lit in domestic and foreign scientific, 
publicistic and fiction researches. Еxhaustive list of works see [2]. 
Detailed analysis of sources was also provided by Alexander Skirda 
[3, 276–295, 300–311].

Historical tradition which generated peasant war under 
N. Makhno’s leadership can be provided as a steady, long-term social 
reflection which arose owing to a combination of certain internal 
and external circumstances of the Ukrainian society development. 
Fundamental signs of this tradition are:

1. A condition of society as environments covered by contra-
dictions:

– between provided for, or prosperous, the villagers/selyanstvo-
kmetstvo (classical «middle peasants» and «kulacs» of the 19–
20th centuries) tied to steady agricultural life — and the mobile 
social «freebooters» concentrated on the territorial periphery (Za-
porizhia Sech, Gulyaypole);

– between peasants and citizens petty bourgeoises (then — ur-
ban proletariat), as carriers of the different social ways;

– between it is religious (ideologically) both ethnically homoge-
neous circle of «Ukrainians»/maloross/Russinians — and different 
religious and ethnically, or mentally groups: Polish gentry, «kikes», 
citizens Protestants and, in subsequent, the city intellectuals.

2. A geopolitical condition of the territory, with is rather not 
as suburb/«ukraine» but is a cross field — space to which several 
adjacent states pretend [4, 32–34].

Combination of called space conditions qualities, forms re-
flexive dynamics which cornerstone is aspiration to find a method 
of designing, identification and society development expression of 
model, state and external environment. Phenomenon which termed 
as «Ukraine» is such a method.

Ukraine, therefore, is not quite a subject, but  it  is rather a 
method of wider community segment self-determination. This 
method creates problems social, first of all — a socio-cultural and 
geopolitical order.

The first problem it  is necessary to call determination of a 
«wide community». Whether  it  is the European community, 
or it is a part of the Russian community. Two communities have 
different identification criteria (Tab. 1).

Table 1. – Criteria of social communities

Criteria of a community
Name of a community

European Russian

Cultural Personal freedom Social justice
Political Political democracy Social democracy: public self-government, Soviet power
Economic Market freedom Communal equality

It is necessary to recognize Makhnovsky movement as iden-
tification attempt of a «wide community». Defending personal 

freedom, Makhno and makhnovets were adherents of a social de-
mocracy, in the form of public self-government [5, 94–98]. Other 
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criterion — communal equality, assumed barter between the city 
and the village, ideally — non-market relations, in practice — use 
of all cash systems extended in Ukraine (an example of such rela-
tions adjustment see [6, 58–63], detailed description: [5, 98–101; 
3, 138–139]).

Gulyaypole turned into а country lumpen-proletariat move-
ment center, established mutually advantageous interaction with 
Ukrainian middle peasants and kulacs [3, 4; 7, 22–23]. This cen-
ter alienated from Donbass urban proletariat [5, 101–108; 8, 
134–137] and regularly clashed with Bolshevist ideologists (that 
didn’t prevent to enter into periodic alliances with Bolsheviks) 
[9, 317–319]. Fundamental principles of makhnovets were: «1) 
consolidation of all peasantry in general organizations (without 
excluding also kulacs) for solution of all country questions; 2) 
non-interference of the city, in this case — the proletariat, in in-
tra rural relations and intra rural class fight» [5, 114–115]. More 
economic, than political, orientation of makhnovets to the sol-
vent village strata, allows the Soviet researchers to refer makh-
novsky movement to the kulak «fifth column» [8, 151].

Whereas lack of obvious  ideological and political  identity, 
gives so powerful grounds to call a Makhnovism domestic form 
of a political gangsterism [8, 194].

Aspiration to defend an original way of development, inde-
pendent of the external environment, became the second problem. 
Political reasons for originality was an anarchism [10, 134–141], 
irreconcilable in relation to liberalism, conservatism, imperialism 
and nationalism and alternative to Marxism (see [11]). Ukrainian 
anarchists federation «Nabat» applied for the role of a Makh-
novism ideological vanguard, for some time. But, in realities, a 
Makhnovism developed as the movement which wasn’t held down 
by ideological dogmas. First of all, in that, as for the economic 
organization of society. Ideological and political views of anar-
chists on the social organization after 1917 were researched by 
O. A. Ignatyeva [12, 68–76]. Relations with federation «Nabat» 
were depicted by V. D. Ermakov (with the reference, first of all, 
for I. Tepera-Gordeev’s work «Makhno») [13, 76–86].

The third problem consists in need of an optimum combina-
tion of the development strategy to tactics of «today fight» (the 

period of Civil war). Expression of such a combination was original 
«makhnovsky dictatorship» providing speed, determination and 
courage [14, 21] during military operations, together with pictur-
esque «freedom of customs» during the period between fights. In 
the areas occupied with makhnovets, all authorities were dismissed, 
but political parties and labor unions activity freedom remained. So 
cultural and educational activity developed [14, 84–86; 15, 23–26; 
3, 143–144, 148–149; 15, 62–73, 124–134; 16, 337–340, 376–380, 
402–404; 10, 87–88, 101–104, 124–125].

А «Makhnovism» remained in historical memory as an at-
tempt to search not only ideological choice, but also as aspiration 
to create a new image of Ukraine. Ukraine seems Makhno and makh-
novets not politically independent state, but a free society which is 
rooted in Zaporizhia Sechi and pre-state forms of social relations 
[10, 22; 8, 63]. In this sense, a «Makhnovism» resembles «conser-
vative utopia» focused, at the same time, on a social ideal of the past 
and a political ideal of the future (in N. Makhno and his colleagues 
representation).

Nevertheless, some researchers carry a «makhnovsky ideal» 
to libertarianism. Understanding it as modernistic «philosophy of 
personal liberty», but not ideology of libertarizm/ultraliberalism. 
According to V. M. Volin: «This libertarian orientation of the move-
ment was expressed in deep distrust in relation to unearned or privi-
leged elements, in refusal of any dictatorship over the people and in 
an  idea of free and full workers self-government on the places» 
[16, 335]. Internal uncertainty concerning the past and the future, 
the tradition and a modernist style as it is represented, reflects a 
Makhnovism dialectics. Such dialectics assumes, first, aspiration to 
develop society, relying on the traditions of freedom and liberty and, 
secondly, improving search of a social dynamics escalation possibil-
ity, but not destroying society. Anyway, «makhnovsky ideal» is a 
future ideal, not a past one.

In general view the essence of a «Makhnovism» was captured 
quite precisely by the Program of «A true Soviet socialist system» 
[17, 253–254].

Pressure of the XX century beginning historical realities has 
overturned an utopian ideal and has doomed a «Makhnovism» to 
defeat.
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Abstract: Joining North Ossetia to Russia took place in a difficult political environment. In order to consider this issue in 
detail, it is important to pay attention to the historical background of the merger. This article discusses the historical background 
data, because this process was mutually beneficial to both parties.

Keywords: North Ossetia, the historical background, affiliation, orientation to the Russian government, defense and 
commercial relations.

The peoples of the North Caucasus have been connected with 
Russia and the Russian people by centuries-old ties. For centuries they 
have maintained trade, cultural and political relations with Russia.

In the XVI–XVIII centuries the peoples of the North Cauca-
sus have focused on Russia, it was a complicated and long process 
of voluntary entry into the Russian state. The Russian government 
has taken care, first of all, of the consolidation of the security and 
power of the state, spreading Russia’s political influence on the new 
territories. Russia didn’t tend to subject these nations to its immedi-
ate ruling and its orders, but could provide real help and support 
against attacks by the Shah of Iran, the Ottoman Empire and the 
Crimean Khanate. On this basis, between the peoples of the North-
ern Caucasus and the Russian state known affinity, even a relative 
community of interest was formed, as relations with Russia met the 
aspirations of the peoples of the North Caucasus to the greater se-
curity from external attacks.

The Caucasus connected Europe and Asia, the Caspian Sea 
and the Black Sea. Through the Volga and Astrakhan trade routes 
to Iran both by sea and by land were opened — through the Cauca-
sus, along the western shore of the Caspian Sea. Russia has planned 
for a long time the expansion of trade and for its needs, and media-
tion prospects in the exchange of goods between Western Europe 
and East through Dagestan and the Caspian Sea. These extensive 
plans intensified the interest of Russian landlords and merchants to 
Dagestan Khanate. The objectives of expanding trade with the East 
continued to exert great influence on Russian policy in the Eastern 
Caucasus and in Transcaucasia and later — at the end of the XVIII 
century and in the XIX century.

Hit-and-run raids of the Iranian and Ottoman conquerors and 
feudal civil wars for centuries were the reasons of monstrous disas-
ters and looting the Caucasian population, and they also depleted 
the productive forces of the Caucasian peoples. As Engels wrote, 
it is not surprising that the struggle against the Shah of Iran and the 
Sultan of Turkey, standing on a very “low” and “barbaric” stage of 
development [1, 6], forced the nations and many federal rulers of 
Caucasus to seek the protection of Russia.

Constant invasion of Ottoman troops and raids of the Crimean 
Khanate, capture and hijacking enslaved prisoners, the extermina-

tion of local residents, violence and arbitrariness, the lack of basic 
security in the vast expanses of Pre-Caucasus and North Caucasus 
for centuries made it impossible to settled agricultural life and the 
settlement of these vast spaces, the development of the trade and 
crafts, forming villages and towns. This was one of the reasons that 
gradually the territory of the Russian state was spreading to the 
south, the settlement and development of open spaces, despite the 
aggressive nature of the tsarist policy had great positive significance 
objectively [2, 36].

It is important to note the necessity to differentiate between dif-
ferent paths and forms of including peoples into Russian population, 
to distinguish successive stages of the process. Voluntary entry of the 
North Caucasian peoples into Russia in XVI — XVIII centuries and 
even in the early XIX did not mean spreading military and adminis-
trative authorities and the Russian laws on them. Indigenous peoples 
and ownership remained feudal fragmentation under control of its 
princes, khans, feudal and community leaders.

By the end of the XVIII century Russia united with the North 
Caucasus, it was of great importance — it was the historical prereq-
uisite for completing the merger of the North Caucasus to Russia 
and its firm establishment in the South Caucasus. All these premises 
was a complex process, in which intertwined the results of successful 
wars with the Ottoman Empire, the economic development of the 
steppe Ciscaucasia, voluntary joining the North Caucasian peoples, 
and the feudal lords under the protection of Russia.

Development of Pre-Caucasus began in the late XVI century, 
when the town Terek was founded with surrounding trade and 
craft villages. Earlier the settlements of Russian Cossacks of the 
Terek “on the crests,” started their history, i. e., on the eastern and 
northern slopes of the Terek Ridge, hence the nickname “Greben 
Cossacks.” Then the Cossack settlers from the Don, the Volga and 
Chopra moved to the North Caucasus. It combines a natural set-
tling, and the government’s actions for the development of vacant 
land. A lot of the oppressed people, i. e. farmers, the poor Cossacks, 
artisans moved to Pre-Caucasian region and Terek from internal and 
outlying areas of Russia and Ukraine [3, 7]. There they freely farmed 
the land, raised cattle, fields, orchards and gardens, fished, mined 
salt, engaged in mountain fishing, all of them became the part of the 
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population of the North Caucasus, joined the peaceful economic 
and cultural-household, family and other ties with the indigenous 
peoples, although this is often hindered religious strife and military 
raids and clashes. Government measures of military Cossack devel-
opment became increasingly important.

After 1774 the Caucasian peoples and their feudal lords sharply 
wanted to join Russia. In 1774, the Russian-Ossetian negotiations 
culminated in the voluntary joining North Ossetia to the Russian 
Empire. [4, 239,252–253.] Digorians Ossetians, who did not want 
to follow before the rest of Ossetia, in 1787, also received the Rus-
sian citizenship. Many Ossetians again had a new opportunity to 
move from close to the fertile plains of the gorges.

At the same time colonization of the steppe Ciscaucasia was con-
tinued with Russian peasants and Cossacks. Their work of develop-
ing virgin steppes had great importance. The Pre-Caucasian region 
carried out measures to strengthen the military and administrative 
authority and conducted further construction of fortifications. Since 
1777 Azov-Mozdok line has been started to build extending to many 
redoubts and forts 2,000 miles from the mouth of the Don to the 
Caspian Sea coast. Georgevskay and other walled cities were built.

Policy of Russia under Paul I ruling visibly moved from the en-
ergetic action of the preceding reign in the Caucasian affairs. Known 
previous negative attitude of Paul I to the new territorial connection 
(including south of the Kuban and Terek), and recorded his later 
belief that the peoples of the Caucasus “are more in vassalage this 
than to citizenship” [5, 298]. Of course, this only meant that Rus-
sia did not intervene then to the inner board of the local khans and 
mountain peoples of the Caucasus. At first Russia in the Caucasus 
under Paul I clearly affected traces of these concepts, but by the 
end of the XVIII century it was identified inconsistencies calcula-
tions of Paul I nor the real situation in Europe and the Caucasus, nor 
the views of the most influential circles of Russian landowners who 
were interested in the development and expansion of the southern 
outskirts of the empire, such as Pre-Caucasus, as well as in trade with 
the East through the Caucasus.

The well-known researcher of Russian policy  in the Cauca-
sus A. V. Fadeev aptly stressed that the Council of State sounded 
concern over the Russian landed nobility “for the safety of your 
new possessions of Russian landowners in Pre-Caucasian and Azov 
steppes” [6, 107], for the fate of the new towns erected in populated 
expanses of the South of Russia, new trade routes, paved in overseas 
countries. It was about the further strengthening of Russia in the 
Caucasus.

In September 1802 it was possible to collect almost all the 
owners of the Northeast Caucasus or their envoys to the Con-
gress in the Georgievsk fortress where the December 26, 1802 a 
general contract was signed, which was of great importance. St 
George’s contract obliged the khans and mountain societies to 
maintain loyalty to Russia, not venturing civil wars, dismantling 
mutual disputes amicably, “general laws”, and in the case of the 
Shah’s attack “take up arms with one accord all in driving out their 
common enemy.” St. George contract agreed to promote the unity 
of rulers and unions of rural societies of the North-Eastern Cau-
casus under Russian patronage to protect against the shah’s claims 
and the weakening of mutual strife and legally issued their “federa-
tion” under the rule of Russia.

In the summer of 1802, Russian troops took steps to improve 
and provide more reliable security of the Georgian Military Road. 
Mostly Ossetians lived along it. Russian squad forced Tagaurian and 
other Ossetian feudal lords to stop looting from the Baltic to Daria. 
They were allowed to charge a fee instead, a fee for the construction 
of bridges and protection was promised from Kabardinian rulers 
[7, 500].

These long-term measures have led to the construction of the 
prerequisites completing the join of the North Caucasus to Russia. 
Features of economic and political situation in Ossetia helped to es-
tablish multifaceted Russian-Ossetian relations. The most important 
result was their adherence to the Russian North Ossetia. And the 
processes described in this article are just the beginning of a long 
historical path.
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The calculating rating of electronic resources
Abstract: The rating of electron resources is devoted to count by theories, directions in this work. The calculating model 

of rating of ER by entering and exiting directions on bases of used widely PageRank is produced for calculating the rating of 
web pages in Google searching system. The rating of ER is taken into account for calculating the ratings of entering direction 
and the calculating exiting direction is accomplished by equitable distribution of ER. And also the calculating rating ER among 
kinds fields by entering distribution rating term is given for calculating rating of ER. And four definitions re included in it for 
calculating ratings. The calculating of ER rating is very important for searching information and submission of it.
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I. Introduction
The causes of  volumes and numbers of electron resources’ 

proliferation is increasing two options of information copies in last 
years. One of popular and widespread methods of marking the qual-
ity of information is the rating of bringing excerption method [1]. 
The list of books which given excerption in scientific works or hyper 
direction among electron resources (ER) (web pages) may be an 
example to excerptions. The bringing excerption rating idea is con-
sist of finding its quality mark by the volumes and qualities of ER.

II. Main part
The lists of used literatures in ER and the analogy among direc-

tions of certain pages in web pages may be actualized. Calculating 
ER directions from different resources gives the relevance of ER, 
importance or the approximate values of quality. PageRank algo-
rithm counts the number of directions, regulates ER by the number 
of directions in ER on bases of equality of ER directions’ importance 
and also expands it. The rating of ER by PageRank is found the fol-
lowing condition [3]:

Let’s imagine, T Tn1....  ERs are linked in A ER. Parameter d be-
longs to ( , )0 1�  space, and also it is diminishing coefficient. Usually, 
d = 0 8, . Coefficient d is used for restricting the number of acces-
sions. C T( )  function marks the number of exiting direction from T 
ER. In this situation, the rating of A ER by PageRank is counted by 
the following formula:
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In the calculating PR A( )  (the rating of A ER by PageRank) we 
can see that T Tn1...  rating of ER PR Tn( )  are taken into account by 
PageRank. And so, the rating of ER which linked it is counted in 
determining ER rate, the rate of ER is connected to the quality of 
ER which linked it. It must be make a note, PageRank marks distri-
bution of possibilities of all ER PageRank rates sum are equal to one 
for every ER.

The rate of PageRank PR A( )  may be counted by using simple 
and many values algorithms and normalized directions  is corre-
spond to their own vectors. It must be make a note, the rate of Pag-

eRank for ten billion web pages may be counted in several hours in 
Server which has average strength [3].

This method of calculating ER rate is used low for graduating 
published works and authors in scientific field. The famous defect 
of this method is using equal weight denotation for all directions. 
If we say it differently, the author’s direction which has many direc-
tions from other resources are compared to the directions whose has 
not directions from other resources. Outside of it, this marking isn’t 
adequate in web field, because the main duty of this method is to 
count the huge number of quality directions which enter ER simply.

The searching problem of marking method of direction’s qual-
ity which working in as web field is settled successfully by invented 
PageRank algorithm. This algorithm was invented by two investiga-
tors Sergey Brin and Lorens Peydj of Stanford university, then it 
works as the part of Google searching system’s (www.google.com) 
technological base.

We think about using algorithms which is such as PageRank al-
gorithms for calculating ER rate of Electron Resource center (ERC) 
is expedient.

Block quotes in ERC doesn’t count lodging directions in ER, 
its format and the others  in not having some attributes, only  it 
may imagine the structure of direction as graph in calculating to 
direct from one ER to other one ER.

Let’s imagine, ER are given one by one in databases (DB) and it 
consist of n ERs which have DocID identification (the idendificator 
number of ER in DB) belong to V n= �[ , ]1  distance.

Definition-1. The ordered couple ( , )i j V� �∈ 2  is called block 
quote or direction. i is exiting direction of ER and j is entering direc-
tion of ER. E selection is formed by all direction among ER in V 
selection, it  is directed at G V E�� �=( , )  direction graph and these 
graphs are called the graph of directions.

Definition-2. It is G V E�� �=( , ) , in here V- the final selection of 
graph’s summit, E V V� �⊂ ⋅  and i V�∈ . The selection of entering direc-
tion is marked with I i( )  and the selection of exiting direction is 
marked with O i( ) , and that is:

 I i( ) = ∈ = ( ) ∈{ }e E e j i j V� �| , ,
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 O i( ) = ∈ = ( ) ∈{ }e E e i j j V�| , ,
Definition-3. If there is no i or( ) � �  I i( ) , it is marked with �∅{ }, 

ER rate is 0 for i V∈ .
Definition-4. Any ER doesn’t give its entering direction I i( )  

and exiting direction O i( ) .
The rate of entering direction Irating  is counted by the following 

formula:

 I
Doc

I i Ir DocID
i

I i
r DocID
i

DocID count I i

DocID

_

�
_

�
= =1

( )

( ( ))
( ) (
Σ

Σ ii)
 (2)

In here, count I i( ( ))  — is the number of all entering directions.
The rate of exiting direction Orating  is counted by the following 

formula:

 Or DocID
DocID

count O i

O i

O i_ �
=
∑

( )

( )
( ( ))

 (3)

In here, count O i( ( ))  — is the number of all exiting directions.
The rate of ER DocrDocID

 is counted by the following formula:

 Doc
I O

r
r r

DocID

DocID DocID=
+( )
2

�  (4)

Table 1. – The calculating of direction rate

DocID
The entering directions The exiting directions All rates

I i( ) I i( ) Rate O i( ) O i( ) Rate

0 {∅ } 0 0.0000 {(1,0), (3,0)} 2 0.1538 0.0769

1 {(0,1)} 1 0.0059 {(2,1), (3,1)} 2 0.1538 0.0799
2 {(1,2)} 1 0.0061 {(3,2), (4,2), (6,2)} 3 0.2308 0.1185
3 {(0,3), (1,3), (2,3)} 3 0.0071 {(4,3), (5,3), (6,3)} 3 0.2308 0.1189
4 {(2,4), (3,4)} 2 0.0091 {(5,4), (6,4)} 2 0.1538 0.0815
5 {(3,5), (4,5)} 2 0.0077 {(6,5)} 1 0.0769 0.0423

6 {(2,6), (3,6), (4,6), 
(5,6)} 4 0.0069 {∅ } 0 0.0000 0.0035

7 {∅ } 0 0.0000 {∅ } 0 0.0000 0.0000

The results which taken on bases of calculating models by bloc 
quote of ER rate is given in upper table. The rate is counted in con-
necting to entering directions’ rate of ER. The exiting directions are 
counted by equal dividing.

We can see the semantic dependences of all ERs in ERC by the 
following picture. In this the entering and exiting directions of every 
ER are expressed.

Fig.1.

ER rate is lower when the calculating of rate by ER direction in 
all ERs. That’s why we should count ER rate by divided rate and 
define their coefficients.

We can write down divided ER rate as TR.

 TR a r a r a r a rn n= …{ }1 1 2 2 3 3, , , ,� � �  (5)
In here, ri  is the fields of ER and ai  is ER rate on bases of these 

fields.
The rate of ER fields must be also taken into consideration for 

calculating ER rate by block quote. It simplifies calculating the rates 
of ER in ERC.

Calculating ER rates by ER block quote in ERC is important for 
searching information from ERC and bestowing them.

III. Conclusion
The searching problem of ER in ERC is one of important prob-

lems nowadays. In the best searching from GOOGLE system in in-
ternet global system as PageRank algorithm is to count the rate of 
web pages. That’s why, we recommend the calculating models (2), 
(3), (4) of ER rate. This model:

– Accelerates the working of searching information module
– Heightens one step the quality of information on bases of the 

opportunity of searching information by sorting
– Gives opportunity for marking correspond border to be-

stow information and reordering it
– Creates elements for analyzing information by block quote 

and intellectual searching.
We think about the opportunity of using field rate for calculat-

ing ER rate gives opportunity for producing promising plans for 
ER in ERC on bases of finding ER rate among fields.
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Quantitatively Exact proof of the Euler-Goldbach hypothesis
Abstract: It is shown that any even number can always be composed by two primes. Algorithms that give approximate 

number of pair of Euler-Goldbach and comparison with real data are presented.
Keywords: primes, a pair of Euler-Goldbach, Euler ϕ  – function.

The hypothesis of the Euler-Goldbach were formulated  in 
1742: every even integer can be represented by a sum of two primes 
(PR) 2N p pa b= + . A couple of these two PR we call a pair of Euler-
Goldbach (PEG). It is a binary version of hypothesis. Trinary ver-
sion — any odd number is the sum of three PR was proved by aca-
demician Vinogradov in 1937 for PR, greater than 106 846 168� �  [1; 2]. 
Proof of binary version does obvious the trinary hypothesis. In the 
works of the authors [3; 4], the binary hypothesis has been proven 
using a simplified version of probability theory. It gave correct qual-
itative and semi-quantitative result with a controlled error. Although 
our theory of probabilities confirms the hypothesis of the Euler — 
Goldbach, accurate quantitative evidence was not given.

In this work the hypothesis of the Euler-Goldbach were proved 
without the theory of probability by comparing the arithmetic pro-
gressions (AP), the introduction of the generalized Euler ϕ -function 
for relatively PR and by finding majority. The logic of the previous 
works [3; 4] is briefly the following. 1.Take an even number 2N , and 
we find the greatest PR p Nm ≤ −2 3 . 2. The generated basis set (BS) 
consecutive PR a p p pm m= = = …{ }1 23 5; ; ;� . 3. Find the number of 
columns n N= −( )1 2/  (the largest integer not exceeding N −( )1 2/
) a three line of the matrix D N2( )  and the first buffer zone (1BZ) 
L nN = [ ]1, . The numbers of 1BZ are a middle (second) row of the 
matrix D N2( ) . 4. Recorded top line 2N( )  x t t Lt N= +( ) ∈2 1 , � � . 
This is a set of odd numbers from " "3  to 2 1n �+( ) . 5. Record bottom 
line D N y N t t Lt N2 2 2 1( ) = − −( ) ∈� � �, . This is a set of decreasing odd 
numbers from « 2 3N − » to 2 2 1N n− −( ) . 6. Compose the m  AP 
on the top row of the matrix 2N( )  x p ki i i= + +( ){ }α 1 , where 
αi ip= −( )1 2/ .  There is an integer k ≥ 0  and further. 7. Compose 
the m  AP on the bottom row of the matrix 2N( )  y p ki i i= +{ }� �β . 
The  initial number βi  is from the decision of the comparison 
α µ α βi i i i imod p+( ) + ≡ ( )( )1 � , where β �i  are included in a complete 

system of deductions 1, pi[ ] . The number iµ  ( )0 ≤ <( )µi ip  is the 
remainder when dividing 2N  into pi , i. e. 2N mod pi i≡ ( )µ � . 8. De-
lete from 1BZ LN  all the values of these 2m  AP. 9. Remained not 
deleted numbers t  give PEG 2 1 2 2 1t N t+ − −{ }; .

As example, take 2 56 3 7 133N m p n= = = =, , , ,� � �

D 56
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. (1)

In the matrix D N2( )  contains all possible sums of two odd 
numbers, giving 2N . Our task is to make the columns with two 
simple numbers. To make this, first in the top row delete all com-
posite numbers that are multiples of p a Ni m∈ ( )2 . At the same 
time it will delete entire column. After the “cleaning” of the top row, 
composite numbers will be deleted in the bottom row, with the de-
letion of the entire column again. The remaining matrix contains 
only PEG. Dynamics of changes of the matrix are shown below.
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; D .(2)

Thus, the number 2 56N =  has three PEG.
The same result we get on the second row of the matrix, i. e. with 

1BZ. Delete the numbers of the top AP 4 3 7 5 10 7+ + +{ }k k k; ; . At 
the same time delete the numbers of the bottom AP 

2 3 5 5 3 7+ + +{ }k k k; ; . In the middle row it will remain three numbers 
1 6 9; ;{ }, which give the same good columns set of PEG. Therefore, we 

will use the second version: 1BZ and the right set of AP (RAP)

 �
�

α
β

i i

i i

p k

p k

+ +( )
+





1 ;

.
 (3)

The number t , not deleted by RAP from 1BZ gives PEG 
2 1 2 2 1t N t+ − −{ }; .

To proceed further, we introduce a generalized ψ m( )  — the 
Euler function. The original the Euler function ϕ m( )  gives the 
number of  integers that are not deleted by a single AP 
γ γi i i ip k p+{ } ≤ <, �0  at the interval of the second buffer zone (2BZ) 

C Tm m= [ ]1, � , where T pm
i

m

i=
=
∏

1

.
 
This number ϕ m p

i

m

i( ) = −( )
=
∏

1

1 .
 

For example, we have two PR p p1 23 5= ={ }, , and two single AP 
x k y k= + = +{ }2 3 1 5; . Here 2BZ C T2 21 1 15= [ ] = [ ], ,� � . Deleted 

numbers are 1 2 5 6 8 11 14; ; ; ; ; ;{ } . Not removed the number 
3 4 7 9 10 12 13 15; ; ; ; ; ; ;{ }. There are eight of them in accordance with 

the Euler’s function �ϕ 2 3 1 5 1 8( ) = −( ) −( ) = .  Next, for each PR pi  
it will enter the index δi =1� or 2 . If pi has two mismatched (double) 
AP, δi = 2 , if pi has one AP, δi =1 . For example, when AP 

2 3 1 3 2 5+ + +{ }k k k; ; } δ δ1 22 1= =, � . In this case the generalized 

Euler function ψ δm p
i

m

i i( ) = −( )
=
∏

1

�  gives the number of all not de-

leted these AP in 2BZ. The example. In C2  this three AP removed 
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1 2 4 5 7 8 10 11 12 13 14; ; ; ; ; ; ; ; ; ;{ } . There are four not removed numbers 
3 6 9 15; ; ;{ }  in accordance with ψ 2 3 2 5 1 4( ) = −( ) −( ) = .

The probability to find not delete number  in 2BZ  is 
ω ψm mm T= ( )� / . We do not know the distribution probability den-
sity of not deleted numbers in 2BZ. But to evaluate the result it will 
make a uniform distribution. Then the probabilistic number of PEG 
S N n m Tm2( ) = ⋅ ( )( )ψ / .  This number is of course different from 

the true value PEG S N2( ) . In the example matrix in D 56( )  have 
T S Nm m= ( ) = −( ) −( ) −( ) = = ( ) =105 3 3 2 5 2 7 1 18 0 171 2 2 223; ; , ; , ;� � �ψ ω  
S N2 3( ) = . This approach allowed us to qualitatively explain the 
growth of S N2( )  by growth of 2N , sharp almost twice increase of 
S N2( )  for 2N  with a multiple of «3» compared to other 2N , and 
the existence of PEG for any arbitrarily large 2N . There is good quan-
titative proportion of numbers of PEG with large 2N , see table № 1.

Table 1. – The exact S N2( )  and the calculated S N2( )  on the theory of probability the amount of PEG for different even 
numbers 2N .

2N 94 600 1000 2000 3000 4000 5000 6000 10000 17000 30000

S N2( ) 5 23 31 37 104 68 75 178 127 215 602

S N2( ) 3,25 21,42 20,61 35,46 98,07 61,31 74,11 168,28 127,71 207,17 607,31

The question arises whether or not these 2m  RAP to delete all 
numbers in 1BZ, i. e. all numbers in the middle row of the matrix 
D N2( ) , and not deleted numbers will not be. Therefore, there will 
not be PEG.

Let’s move to another, the quantitative proof of the hypothesis 
of Euler-Goldbach. There are two intervals of 2BZ Cm  and 1BZ Lm

. Always for N L Cm m≥ ⊂7 � � � � , since n m Tm( )<  i. e. 1BZ is inside 
2BZ. We know the exact number of not deleted numbers in 2BZ 
ψ m( ) . Could it be that the smallest not deleted sm  number was 
greater than n m( )  (at the smallest possible S N2( )  and were not in-
cluded in 1BZ, i. e. are there not PEG at all? To answer this question, 
we conducted a numerical experiment. Took a special set of pairs of 
arithmetic progressions (SAP), which maximally shifts the not de-
leted numbers in 2BZ and therefore it shifts sm  to right.

Set of SAP looks as follows. The first four AP 
1 3 2 3 1 5 3 5+ + + +{ }k k k k; ; ;  C2 1 15= [ ], � give the maximum shift of 

not deleted numbers 9 12 15; ;{ }  to right, i. e. s2 9= . Also fix the fol-

lowing nearest to sm  not deleted number dm . Here we have d2 12= . 
Immediately find n( )2  from 2 28N = , n = 6, i. e. n s< 2 and there are 
not PEG at this specific set of SAP. Take the next pairs of SAP by the 
principle to delete the first two not deleted the number of sm  and dm . 
It AP 9 7 12 7+ +{ }k k; , C3 1 105= [ ], , s d3 315 24= =, . By taking 
2 52 3 12 15N n= = <, ( ) . Again, there are not PEG. Take the next pairs 
of 15 11 24 11+ +{ }k k;  to delete the first smallest not deleted number. 
Here C4 1 1155= [ ], , �s d4 427 39= =, . The smallest even number 2N  
containing p4 11=  2 124N = , has n( )4 30= . There  is already 
n s( )4 274> = , i. e., the not deleted number by SAP locate into 1BZ 
and PEG are appeared. Another pair of SAP has the form 

s p k d p km m m m+ +{ }+ +1 1;  and always the direct calculation gives 
n m sm( ) > . This suggests that even in the worst of possible sets of pairs 
of RAP  in 1BZ there  is a PEG. We conducted test until 
p s d N nm m m= = = = =17393 32784 32787 2 302516452 75629112, , . .� � � � � . 
Statistics shows that s pm m m

m= ( ) = ÷( )γ γ, , .1 4 1 � See table № 2.

Table 2. – Dependence of γm  from pm  by SAP

m 2 3 4 10 25 168

pm
5 7 11 31 101 1009 2003 3001 4001 5003 10007 13001 17011

γm
1,365 1,391 1,374 1,421 1,419 1,364 1,288 1,234 1,199 1,172 1,105 1,085 1,066

The dependence of n m( )  from pm  with large m  has asymp-
totic behavior 2( ) / 4mn m p≈ , where it is clear that n m sm( )> , where-
in the difference n m sm( )−( )  with increasing m  increases. This in-
dicates that PEG arise with any even numbers.

Now explain why the real set of RAP giving PEG has the lowest 
not deleted number that is less than sm . At first, in the top row of the 
matrix the first half of RAP x p p ki i i= −( )( ) + +( )1 2 1/  do not de-
lete the PR, and deletes all composite numbers. On the bottom row 
the second half of the RAP is taken by the formula and not to delete 

the first not deleted numbers. Second, often  in RAP at one pi  
there is only one AP, which increases the number of not deleted 
numbers. Third, a starting set of the first four RAP with pi ={ }3 5; �
and RAP cannot give the first not deleted number «9», as experi-
mentally with 2 28N = �  there are two PEG 5 23 11 17; , , .{ } { }�

The authors thank the collaborator of Mathematical Institute 
of RAS V. A. Steklov and Institute of mathematics and mechanics 
N. N. Krasovsky, Ural branch of RAS for seminars and useful sug-
gestions on this task.

References:

1. Sizykh S. V. lectures on the theory of numbers, FIZMATGIZ, – M., 2007.
2. Sushkevich A. K. number Theory, Kharkov, KSU, 1956.
3. Druzhinin V. V. Scientific and technical Gazette of the Volga region –NTIT, No. 3, 14–17, 2014.
4. Druzhinin V. V., Lazarev A. A. Austrian Journal Techical and Natural Science, No. 9–10, 29–19, 2014.



Section 6. Materials Science

24

Section 6. Materials Science
Bakhadirov Kudratkhon Gayratovich,

Tashkent State Technical University, Senior scientific researcher,
the Faculty of Mechanics and Machine building

E‑mail: bahadirov@gmail.com
Rasulov Alisher Khakimovich,

Tashkent State Technical University, Senior scientific researcher,
the Faculty of Mechanics and Machine building

E‑mail: kudratg@mail.ru
Rosulov Ro’zimurad Khasanovich,

Tashkent Institute of Textile and Light Industry, Associate professor,
the Faculty of Mechanics and Cotton Ginning

Email: rasulov.ruzimurad@mail.ru
Umarov Erkin Adilovich,

Tashkent State Technical University, Associate professor,the Faculty
of Mechanics and Machine building

E‑mail: bahadirov@gmail.com
Ziyamukhamedova Umida Alijanovna,

Tashkent State Technical University,Associate professor, the Faculty
of Mechanics and Machine building

E‑mail: z.umida1973@yandex.ru
Nazarov Javokhir Sobirjon o’g’li,

Bachelor student, the Faculty of Oil and Gas
E‑mail: javohirbek.nazarov1994@mail.ru

Features of sheet metals’ symmetric and asymmetric rolling

Abstract: In the article provided information on experimental results on the increase of the anisotropy coefficient can be 
achieved by means of plastic deformation, which is a result of shear forces on the sheet metal thickness.

Keywords: super-hard materials, diamond, powder materials, hard alloy cutting and shaping tools.

Introduction. In industry, most of the metal is processed by 
different types of rolling. When sheet metal rolling main objective is 
to reduce the thickness of the sheet metal to the desired size, im-
prove the mechanical and other properties.

Many large industries such as aeronautics, automotive and 
architecture of the aluminum parts are widely used due to some 
excellent properties of aluminum as a relatively low specific weight 
and high corrosion resistance. The high price and limited charac-
teristics shaping by pressure treatment are considered major alu-
minum sheet shortcomings that limit its wider application in vari-
ous industries.

Features aluminum sheet forming mostly envy of mechanical 
changes during plastic deformation hardening and the anisotropy 
coefficient, ie, ratio of width and thickness reduction, when tested in 
tension, which depends on the crystallographic texture of the mate-
rial. Greater anisotropy coefficient value means that when plastic 
deformation greater with small thickness variation.

Objects and methods of research. Asymmetric rolling is a 
new method characterized by geometric asymmetry associated 
with the difference in diameters between the two rollers and kinetic 
asymmetry associated with the difference in the linear speed of the 

rollers, able to introduce shear intensive plastic deformation, in turn, 
formed by the strip thickness shear deformation texture.

There are several methods of asymmetric rolling, but for indus-
trial applications in practice there are three main methods:

• Different speeds of the work rolls;
• various dimensions of the work rolls;
• one drive roller.
Until a few years ago metallurgical effect asymmetrically rolled 

samples received very little attention. This may be because, until 
now, this method is used mainly for the production of special new 
materials such as clad materials and composites. With the develop-
ment of ultrathin grain materials using this technique, this method 
was developed to offer new possibilities of production of new steels 
with improved properties (strength, ductility, toughness and elec-
trical resistance) by controlling the microstructure. In addition, the 
stimulus for the development of this technique is due to the need to 
adapt existing technologies for the production of materials with im-
proved properties, extends the product range of the modified tech-
nological methods and improved rolling precision. In the asymmetric 
rolling process of rolling force is greatly reduced as compared with 
conventional rolling. Reducing rolling force has the great advantage 
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that a very large deformation can be imparted to the material for 
the production of ultra-thin structure of the grain, texture modi-
fication and manufacture of high-strength materials. Asymmetric 
rolling results in the development of strains with strong shear com-
ponents on the surface and in the center of the band [1]. One of 
the consequences of this shift component is to increase the surface 
area of the deformed grains to higher values than is possible in a 
pure strain simple compressive strain. In the case of austenite, this 
leads to a recrystallization nucleation or the phase transformation. 
The net result is a smaller ferrite grains compared with the case of 
conventional hot rolling [1; 2].

Scientific results and their analysis. Theoretical calculations 
and experimental results have shown that an increase in the coeffi-
cient of anisotropy can be achieved by means of plastic deformation, 
which is the result of shear forces on the sheet metal thickness of. 
In order to accomplish the plastic deformation of investing shear 
forces, there are different methods of severe plastic deformation 
(SPD) as equal channel angular pressing (ECAP), torsion defor-
mation at high pressure (HPC), cyclic extrusion, comprehensive 
forging (VC), hourglass (IF), forced ribbed molding (PDP), packet 
hydrostatic extrusion (GHG), batch rolling (PP) [3].These meth-
ods aimed at improving/changing metal properties with SDI. For 
example, with the ECAP and the HPC obtained microstructure of 
nano-sized grains with. But these methods do not provide long-SDI 
processing, which limits the application in large industries.

The main purpose of this work was to study the effect of cold rolling 
asymmetric mechanical properties of technical pure aluminum sheet, in 
particular on the coefficient of anisotropy and strength of the material.

Asymmetric rolling  industrial aluminum was  investigated. 
Three different types of rolling were examined. Traditional (sym-
metric) rolling (CR), and asymmetric continuous rolling (ASRC) 
and asymmetric reverse rolling (ASRR). Influence of crystallograph-
ic orientation of grains, and dislocation structure, which developed 
during plastic deformation, the mechanical characteristics of the ma-
terial analyzed using tensile tests, X-ray diffraction and transmission 
electron microscopy. Viscoplastic self-consistent (VPSC) model 
was used to determine the effect of the crystallographic texture on 
the stress-strain curve (curve stress strain) obtained from tensile 
tests of rolled samples before and after heat treatment.

From these results the following conclusions:
1. With increase in the total thickness reduction, increasing 

the tensile strength (σ_max) and uniform deformation (ε_u), 
conversely, decreases. After 6 passages (62% reduction) homo-
geneous plastic deformation was less than 2%. From all values 
studied reduction (28%, 48% and 62%), asymmetrically rolled 
samples showed a greater than limit value strain σ_max laminated 
samples traditional way.

2. Texture analysis showed that the samples are laminated 
asymmetrically crystals with orientation close to the ideal ingredi-
ents shift in texture. However, the intensity of these components 
were relatively low in both ASRC and ASRR samples.

3. The conditions during heat treatment (2800C and 1 hour) of 
the material not subjected to recrystallization and crystallographic 
texture obtained for different types of rolling are stored. After the 
heat treatment, the microstructure was characterized by the pres-
ence sub grain size 1–2 microns.

4. After the heat treatment, laminated specimens asymmet-
ric magnification showed relatively normal anisotropy samples 
and laminated by a conventional starting material. At the ASRC 
samples observed reduction coefficient of planar anisotropy. 
These results show that the asymmetric rolling can be used to im-
prove formation characteristics commercially pure aluminum 
sheets.

5. Selected rolling conditions and heat treatment resulting in a 
microstructure with grain refinement. This, i. e. this effect is strong-
ly reflected in the samples by conventional rolling symmetrically.

Based on these results, it is possible to make the following 
suggestions for future work:

– In order to increase the amount of shear texture compo-
nents  via asymmetric rolling, it  is necessary to study different 
parameters like different rolling rollers rotating rolling reduction 
ratio in one pass, and the other friction.

– Conduct additional microstructure analysis (which must in-
clude the study of microstructures of the plane of the sheet mate-
rial thickness and determining disorientations subgrains cells), to 
explain the difference in yield stress obtained after different types 
of rolling as: CR, ASRC and ASRR.
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Diagnostic value of definition of antibodies to antigens 
of microorganisms in women with inflammatory 

diseases of the pelvic organs
Abstract: The aim was to study and define the diagnostic value of detection of antibody titers to the antigens of some 

etiologic agents of inflammatory diseases of the pelvic organs (IDPO) in women of childbearing age. It was found that the 
monoculture of microorganisms detected 4.2 times more often than the association, in 7.6% cases were found negative samples. 
Most antibodies were found to antigens other Mycoplasma spp, Chlamydia spp, Cytomega-lovirus and Herpes simplex virus 
type 1 and 2.
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Inflammatory diseases of the pelvic organs (IDPO) character-
ized by different symptoms depending on the level of destruction 
and the force of the inflammatory response. The disease develops 
as a result of the penetration of the pathogen in sexual ways and in 
the presence of favorable conditions for its reproduction. Such con-
ditions are created in the post-partum and post-abortion period, 
during menstruation, for different intrauterine manipulations [1, 5].

The decisive role in causing inflammation play: the state of the 
microorganism, the massiveness of infection, virulence of the etio-
logical agent [2].

It was found that opportunistic pathogen bacterium (OPB) 
does not only cause of IDPO and cause of fetal and neonatal infec-
tions [1].

In this regard, microbiological tests have a high diagnostic val-
ue in the diagnostic of IDPO. Along with bacteriological diagnostics 
methods in recent years, other methods are widely used, in particu-
lar immunoassay — ELISA [3; 4].

The purpose of the work — The study and definition of the 
diagnostic value of detection of antibody titers to the antigens of 
some etiologic agents of IDPO in women of childbearing age.

Materials and methods. To achieve the goal were studied 
304 women of reproductive age with IDPO. All patients were treat-
ed in the Khorezm branch of the Republican Scientific Center for 
Emergency Medical Care Ministry of Health of Uzbekistan. They 
were distributed by age as follows: 18–21 years — 12 patients (3.9 
± 1.1%), 22–29 years — 136 patients (44.7 ± 2.9%), 30–35 years — 
56 patients (18.5 ± 2.2%), 36–49 years — 100 patients (32.9 ± 
2.7%).

The main number of women were married (97.7 ± 0.9%), rural 
residents accounted for 69.4 ± 2.6%, and the urban 30.6 ± 2.6%. 

Among all women surveyed took a major amount of housewives 
and non-working women (84.5 ± 2.1%).

Patients often revealed acute salpingitis, oophoritis (98.4 ± 
0.7%). The diagnosis was verified by means of clinical, instrumental 
and laboratory studies on the proposals of the Na-tional Center for 
Disease Control and Prevention (NCDC, USA, 2006).

For setting up ELISA were used diagnostic test systems for the 
determination of serum antibodies to the antigens of Chlamydia spp, 
Toxoplasma gondii, Mycoplasma spp., Cytome-galovirus (CMV), 
Herpes simplex virus type 1 and 2 (HSV 1, 2) («XEMA» com-
pany’s test systems, RF), Ureaplasma urealyticum (test-system of 
the company “Vector-Best”, Russia). The principle of the method 
lies in the qualitative detection of antibodies to the above mentioned 
antigens by indirect ELISA test on polystyrene. The results were 
obtained by spectrophoto-metrically method at a wavelength of 
492 nm.

During carry out this research were observed all the ethical 
principles for medical re-search involving human subjects, the Hel-
sinki Declaration adopted by the WMA in 1964 (the latest addi-
tion in Seoul on the 59th General Assembly of the WMA in 2008).

Results and discussion. The obtaining results showed that an-
tibodies are not detected by the above pathogens always. Most of the 
time the women surveyed revealed antibodies to Mycoplasma spp., 
they were detected in 120 cases (39.5 ± 2.8%). It is known that the 
genus Mycoplasma in practical medicine the main place is occupied 
kinds M. hominus, M. genitalium and M. pneumoniae. All these 
types are common antigenic determinants and ELISA method to 
determine them separately is not possible. If we consider that My-
coplasma spp. causes acute and chronic inflammatory diseases of the 
urinary tract, they may be etiologic agents of IDPO in women [7].
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On the next place on detectability were antibodies to Chla-
mydia spp. — 27.0 ± 2.5% (n = 82). The main representative of this 
kind, which may be the causative agent of TORCH-infe-ctions is 
C. trachomatis, other (C. psittaci and C. pneumoniae) rarely cause 
disease in humans [8]. Detection of specific serum IgG-antibodies 
activity reflects the extent of reproduction Chla-mydia spp. Determi-
nation of IgG-antibodies may be used for establishing and monitor-
ing of disease recurrence of the infection.

A distinctive feature of our research was that most frequently 
detected antibodies to such antigens — CMV and HSV 1, 2 respec-
tively in 20.4 ± 2.3% (n=62) and 12.5 ± 1.9% (n=38) cases. If we 
consider that CMV is found in 60–90% of the adult population, 
the CMV problem in women, especially pregnant women, it is very 
serious [9].

Although IgG-antibodies do not protect against reactivation of 
latent virus, but can serve as an indirect indicator of CMV activity in 
the body of women. HSV 1, 2 are also seen very of-ten, hit about 
90% of the population [6]. Women particularly common HSV 2 
(genital herpes) and identification of IgG-antibodies indicates a 
remission or recurrence of Herpes simplex disease.

Relatively few have been identified antibodies to Toxoplasma 
gondii (5.9 ± 1.4%, n=18) and Ureaplasma urealyticum (3.3 ± 1.0%, 
n=10). It is known that the IgG-antibodies to Toxoplasma gondi 
have a protective function, and provide a stable immunity against 
reinfection [10], so the definition of IgG-antibodies to Toxoplasma 
gondii is used for the purpose of state immunity anti-toxoplasmonic 
of women. The same diagnostic objective pursued determining IgG 
antibodies to Ureaplasma urealyticum [8].

There were revealed total 330 cases of detection of positive 
samples from 304 women, but it is necessary to take into account 
that 7.6 ± 1.5% (n = 23) of the women surveyed were found negative 
samples. Consequently, the 330 positive samples were found in the 
surveyed 281 women with IDPO. The percentage of detection of 
antibodies in healthy women who have not had IDPO was low and 
significantly different from women with IDPO (P<0.001).

Given the fact that the identification of positive samples was 
observed in the form of monocultures and microbial associations, 
we were interested to study the relationship between detection of 
each another.

The results show that most often encountered in associations 
and CMV-antigens from different Chlamydia spp. microorganisms 
(for n = 20) and Mycoplasma spp. (n=14).

In most cases the association was observed with the following 
organisms: CMV and HCV 1, 2 to 3.3 ± 1.0% (n=10); and My-
coplasma spp. — CMV in 2.6 ± 0.9% (n=8); Chlamydia spp. and 
Mycoplasma spp. in 2.6 ± 0.9% (n = 8); CMV, Chlamydia spp. and 
HSV 1.2 to 2.0 ± 0.8% (n = 6) patients. Other associations met from 
0,7 ± 0.5% (n = 2) to 1.3 ± 0.6% (n=4) cases.

The detected associations were observed between 2 and 5 mi-
croorganisms. They were as follows: 2 in association microorganism 
was 13.8 ± 2.0% (n=42), 3 in the microorganism 5.3 ± 1.3% (n=16) 
4 microorganisms 1.3 ± 0.6% (n=4) and to 5 microorganisms 0.7 ± 
0.5% (n=2) samples.

It is interesting to note that the monoculture of microorgan-
isms identified (n=266) oc-curred 4.2 times more frequently than 
the association of these microorganisms (n = 64). The presence of 
a certain number of negative samples (7.6 ± 1.5%, n=23) antigen 
above microor-ganisms in these studies points to the discovery of 
other etiologic agents (Gram-negative bac-teria, Gram-positive 
cocci, anaerobes), pelvic inflammatory disease in women of child-
bearing age who are found bacteriological methods.

The findings indicate that in addition to bacteriological meth-
ods of qualitative determi-nation of antibodies  in the serum of 
women against antigens of various microorganisms using the ELISA 
method has a certain diagnostic value and along with other methods 
can be used for the diagnosis of IDPO.

Conclusions:
1. In the serum examined women with IDPO most commonly 

detected IgG-antibodies to antigens of Mycoplasma spp., Chlamydia 
spp., CMV, and HSV 1 and 2, the least frequently detected IgG-anti-
bodies to antigens of Toxoplasma gondii, Ureaplasma urealyticum.

2. Total 330 positive samples were found, which samples with 
64 monocultures and 266 microorganisms association. Monocul-
ture occurred in 4.2 times more frequently than the asso-ciation 
of microorganisms, 7.6 ± 1.5% cases were found negative samples.

3. Women who were surveyed most often in association met 
CMV and Chlamydia spp. 20 times, Mycoplasma spp. 14 times with 
other microorganisms and each other.
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Disorders of neurohumoral factors in patients with chronic heart failure
Abstract: the aim of the study was to of neurohumoral factors in patients with chronic heart failure (CHF) in 64 patients 

with chronic heart failure (CHF) in the II–III functional class (FC). In patients with CHF FC II dominated mid-high levels of 
neurohumoral factors, whereas in patients with FC III noted the predominance of high levels of BNP and aldosterone.
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Chronic heart failure (CHF) is not only a medical but also a 
social challenge due to significant prevalence, high mortality rates. 
Prognosis in the patients with CHF is extremely unfavorable. It is 
expected that the nearest 20–30 years CHF incidence will rise in 40 
–60%. This pathology sharply worsens the quality of life of patients 
and increases the risk of death in 4 times: it can vary from 15 to 50% 
during a year. The risk of sudden death in patients with CHF is 5 times 
higher than in those without heart failure [1; 2]. Thereby, a great in-
terest to search for universal laboratory and instrumental markers of 
heart failure which are involved in the formation of pathogenic mecha-
nisms of chronic heart failure in persons after myocardial infarction, 
is important in the processes of cardiovascular system remodeling, 
their early diagnosis, monitoring of therapy and prognosis of patients 
with CHF [3; 4]. Multicenter randomized studies showed that the 
development of LV dysfunction at the early stages occurs neurohu-
moral systems activation with increased activity of the sympathetic-
adrenal system (SAS), which contributes to the activation of the renin-
angiotensin-aldosterone system (RAAS), and other neurohormones 
and mediators including cytokines, endothelin, natriuretic peptide 
system (NUP), neurohormones and other mediators [5; 6]. Greater 
predictive value is the definition of NUP levels in blood. Large ran-
domized clinical trials conducted in Europe and the USA — BAT-
TLESCARRED, CONSENSUS II was noted increased death rate in 
patients with myocardial infarction who had NUP high level in blood 
at MI acute stage. Results of multicenter studies — The STARS-BNP 
Trial, HABIT Trial showed that to determine the level of BNP can 
not only exclude heart failure (HF), but also to confirm the diagno-
sis [7; 8]. Another neurohormone — aldosterone interacting with 
receptors of fibroblasts, endothelial cells and renal glomeruli leads 
to increased synthesis of collagen, fibrosis, proliferation of endothe-
lium, remodeling NIJ-vascular and myocardial, stimulates apoptosis 
of cardiomyocytes, which have an important role in the formation of 
chronic cardiac dysfunction [9; 10].

Purpose of research was to study of neurohumoral factors in 
patients with chronic heart failure (CHF) in functional classes II–III.

Material and Methods. This investigation included 64 males 
with  ischemic heart disease (IHD) associated with FC  II (30) 
and III (34) CHF (mean age 53.5± 5.1 years). Control group com-
prised of 14 healthy persons (mean age 44.1±3.7 years). The patients 
were randomized into groups in relation to FC CHF by classification 
of New-York Association of cardiologists on the basis of findings of 
the six-minute walk test (SWT) and by scale for evaluation of clini-
cal state of the patients (SECS).

To compare the data of BNP and aldosterone plasma levels we 
surveyed 14 healthy men (control group) who were being treated at 
other departments of the hospital, matched by sex, age and weight 
with the examined groups. Neurohumoral status of the patients 
was studied by plasma concentrations of brain natriuretic peptide 
(BNP) and aldosterone, which were determined in plasma at base-

line and after 6 months of therapy. Determining the level of BNP 
and aldosterone was performed on ELISA immunoassay analyzer 
using reagents of company «Biomedica».

The study obtained data were subjected to statistical processing 
on a PC Pentium-IV using the software package Microsoft Office 
Excel-2012, including the use of built-in functions of the aggrega-
tion. The variation methods used parametric and nonparametric 
statistics with taking the arithmetic average of the studied indica-
tor (M), an average quadratic deviation (σ), the standard errors of 
the mean (m), the relative values frequency,%), the statistical sig-
nificance measurements obtained by com-paring the average val-
ues determined by Student (t) with the computation of the error 
probability (P) for testing normality (by kurtosis criterion) and the 
equality of the population variance (F — Fisher’s exact test). For 
statistically significant changes were taken confidence level P <0.05. 
Statistical significance for qualitative variables was calculated us-
ing the χ2 criterion (chi-square) and the z-criterion (Glanz). For 
dependency analysis features the Pearson correlation coefficient of 
pair (r) was calculated.

Results and Discussion. Analysis of the study results showed 
that patients with CHF, activation of the neurohumoral factors 
were marked which characterized by increasing concentrations of 
BNP and aldosterone in all examined patients. Established that in 
CHF levels of BNP and aldosterone were significantly increased 
and these changes correlate with disease progression. Patients with 
FC II had increased amount of BNP by 181,8% (p<0,001), and pa-
tients with FC III by 319.5% (p<0,001) compared with the control 
group. Accordingly, BNP level was 2.8-fold in FC II and 4.1-folds 
higher in FC III, compared with the values of the control group. 
There was also a significant increase of aldosterone in both groups 
of patients: in patients with FC II, level of aldosterone increased 
by 36.8% (p<0,001) compared with the control group. In patients 
with FC III it was 66.4% (p<0,001). Aldosterone levels increased by 
1,3-fold in FC II and 1.6-fold in FC III. There was a direct correla-
tion between BNP and AL in patients with FC II, which made up r 
= +0,91, and FC III r = +0,98, in both cases, P<0,001. Fluctuations 
of BNP in patients with FC II ranged from 430.5 to 912.6 fmol/ml, 
and in patients with FC III from 675.5 to 1423.1 fmol/ml. Similar 
changes were observed while analyzing aldosterone level. Fluctua-
tions of aldosterone in FC II were from 180.2 to 361.1 pg/ml, in 
FC III from 219.1 to 435.7pg/ml. In consideration of the changes 
of these indices, we study the distribution of the examined patients 
on basis of the content of the investigated hormone levels within 
the lower values of the median (mid-high level) and high values of 
the median (high level). Analysis of the study results showed that 
mid-high increase in BNP was noted in 54.3% of examined patients, 
aldosterone in 62.8% of patients. High level of BNP, i. e. values above 
the median, was observed in 45.7% and aldosterone — in 37,2% of 
patients with FC II CHF.
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Studying the distribution of patients by the level of increase in 
neurohumoral factors in patients with CHF FC III showed that this 
group had high levels of BNP increase — 57.6% and aldosterone — 
63.6% of the patients with III FC.

Conclusion. In patients with CHF FC II dominated mid-high 
levels of neurohumoral factors, whereas in patients with FC III not-
ed the predominance of high levels of BNP and aldosterone.
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Abstract: The increased prevalence of chronic bronchitis among employees of the energy industry in Uzbekistan that are 
affected various industrial dust it is being officially carried to number occupational diseases (“chronic dust bronchitis”). Occu-
pational incidence among employees of energy industry remains to one of the highest in the republic and almost by 7–8 times 
exceeding in general in the country.
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Introduction. Follow modernization and technical re-equip-
ment in Uzbekistan of the Fuel and Energy Complex (FEC) in case 
of extraction and coal using in production of heat power receipt, 
demand from employers more careful observance of occupational 
health rules and workers health protection.

Uzbekistan has explored coal storage in number of 1900 million 
tons which composed 0,2% from the world reconnoitered coal stor-
age, including: reddish black — 1853 million tons, stone — 47 mil-
lion tons [1, 8–13]. Coal extraction, in generally concentrated in 
the near Tashkent (Angren Coal mine) of the carboniferous area of 
reddish black coal and the Gissaro-Darvaz stone coal basin (Baysun 
and Shargun fields), used generally for an energy purpose.

An annual average fuel balance by system of the State-owned Joint 
Stock Company “Uzbekenergy” has composed: natural gas — 86,7%, 

mazut — 10,26%, coal — 3,04%. At the same time a coal share in fuel 
and energy balance of the republic will be increased by 2021 from 
3,9% to 12%. Now reddish black coal is arrived to the Angren and the 
New Angren thermal power plants (TPP) of the following structure: 
the lowest warmth of combustion (1900–2020) kcal/kg, humid-
ity — (36–45)%, content on the working mass of fuel — a mineral 
component (25-35)%, sulfur (1,5–,8)%. A coal share in fuel balance 
of the the New Angren TPP has constituted 16,93%, and the Angren 
TPP — 54,62%. At the same time the specific fuel consumption on 
released electro and heat power, respectively, has constituted: the 
New Angren TPP — 389,4 goe/kWh and 167 kgoe/Gcal, and the 
Angren — 439,0 goe/kWh and 186,6 kgoe/Gcal [2].

It is known that sanitary and hygienic value of coal dust is de-
termined by the changes caused in respiratory organs [3, 77–85]. 
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Bronchopulmonary diseases of an occupational etiology is continued 
to remain the most important problem of medicine by the extent 
of the caused medico-social damage that is connected first of all 
with insufficient study of mechanisms of fibrogenic effect of coal 
dust of various brands, and also actions of the combined factors of 
gases, aerosols, etc. [4].

Study goal is an occupational risk (OR) assessment and a health 
state of employees’ energy industry of Uzbekistan.

Study materials and methods. Study of working conditions fac-
tors and a separate factors OR assessment of the production environ-
ment, according to the techniques approved by the Ministry health of 
the Republic of Uzbekistan (MH RUz) were carried out in underground 
mines “Shargun” (the Baysun coal basin) and “9 mine” (The Angren 
reddish black coal basin), and also in the Angren TPP, using coal.

Health state indicators assessment of energy industry employ-
ees depending on working conditions on a workplace was carried 
out based on recommendations of the International Labour Orga-
nization (ILO) — the HSEMS of ILO 2001/ILO-OSH 2001 [5]. 
85 male miners and 40 employees of TPP aged from 25 till 50 years 
were surveyed.

Material analysis has been carried out by commonly accepted 
methods of variation statistics. Results and conclusions were re-
ceived based on principles of evidential medicine.

Results and discussion. An OR management system of em-
ployees energy industry of Uzbekistan is included: work planning 
on identification of dangers and a risk assessment; a working con-
ditions assessment in each workplace; workers health state assess-
ment; actions for risk decrease; actions accomplishment control for 
decrease in risk.

In mine air a weighed coal and thoroughbred dust has disper-
sion: up to 40–80% of dust particles have sizes up to 1,3 mkm, 15-
35% — up to 2,6 mkm, 5-20% — up to 4 mkm and 3-10% — over 
4 mkm which, getting into lungs in case of breath, are the reason of 
diseases development.

Occupational morbidity among employees of TPP, is remained 
one of the highest in the republic and almost by 7-8 times exceeding 
a level about the country in general. The main place among it is taken 
by chronic bronchitis of a dust etiology.

Dust bronchitis  is represented a combined  infectious and 
dust affect with prevalence of a role of this or that component. 
The increased prevalence of chronic bronchitis among employees 
of the energy industry of Uzbekistan which are affected various in-
dustrial dusts  it  is officially carried to number of occupational 
(“chronic dust bronchitis”). Along with coal dust impact to respi-
ratory organs, it is exerted an impact on emergence of patulous 
skin diseases of hypodermic cellular tissue (furuncles, felons, 
abscesses), an acute gastrointestinal diseases and helminthoses 
that is connected with absence in a number of mines a correctly 
organized underground cesspool cleaning and promoted devel-
opment of conjunctivitis, an eye cornea traumatization. The fine-
dispersed dust is the much.

A research analysis among “9 mine” miners has shown that by 
course nature of lungs diseases of a dust etiology which are classified 
as slowly progressing pneumoconiosis form were occurred at 12,9% 
of persons with more than 15 service years. The received results of 
functional researches of respiratory system (EBF study) have been 
shown that among persons with revealed lungs diseases the EBF 
dysfunction in 75% cases which are precede occupational disease 
developments were observed and are reflexed reaction of an organ-
ism to impact of coal dust. Persons, with more than 15 service years 
were noted in 32,3% cases slow progressing of a disease in the form 

of cough strengthening, in 25,8% cases an breathlessness, 12,9% in 
breast pain cases and in 9,7% cases on increased fatigue.

Fungal diseases spread at underground working mines was de-
pended on the number of social factors: most of miners (77,5%) 
lived in private houses or in the house of barrack-type with lack of 
centralized water supply (69,8%), using an individual closed rub-
ber footwear at work (50,2%) and visiting of a production shower, 
without observance of personal hygiene rules (96,4%).

Changes of functional and metabolic activity of leukocytes of 
blood are acted as sensitive indicators of disorders of a homeosta-
sis in respiratory organs in case of early protective and adaptation 
reactions. Quantitative and high-quality shifts in blood elements, 
decrease in functional activity of leukocytes, destruction increase 
level were reflected an initial phenomena of a decompensation [6].

An occupational risk is a consequence of impact on the em-
ployee of energy industry of a complex of the technological, orga-
nizational, social and economic reasons and as a type of social risk is 
connected with occupational activity of the person. Social and occu-
pational risks are caused by the nature of market economy which is 
shown in economic vulnerability hired and occupied with private 
workers entrepreneurship (or family entrepreneurship).

There are two standard reasons of this sort of stock outs: loss 
of employment (unemployment) place and loss of physical capac-
ity to work as a result of an illness, accident, disability or retired 
achievement.

OR is bore for workers a danger of health loss, working capacity, 
a salary, and also additional costs on treatment and rehabilitation. At 
the same time losing livelihood maintenance finally leads to change 
of financial and social status not only for worker who was injured in 
production, but also for members of his family.

Wide spread of OR is explained by a high level of industrial la-
bour development when active using of equipment and technology, 
chemical and biological substances, different types of energy and 
getting radiation leads to the fact that practically all spheres of people 
activity (including non-productive too) are literally penetrated by 
risks. At the same time it is necessary to reveal OR factors, level 
of their impact on workers, to perform monitoring of health and 
safety in workplaces.

OR management of energy industry employees includes a set 
of mechanisms at management of the production environment, 
safety, occupational health and workers’ health. OR can be studied 
from items of labour medicine, safe engineering and labor protec-
tion:

– OR from line items of occupational health and profession-
al incidence (labour medicine) is considered as establishment of 
quantitative regularities of emergence of workers professional in-
cidence and development of mechanisms of  its prevention. Fac-
tors of working conditions as sources of workers’ health damage 
are studied. Risk level is determined by comparison of diseases by 
certain professional groups working in specific conditions of work 
(an exposition of factors and a class of harm working conditions).

– OR from a line item of safe engineering and labor protec-
tion is considered in aspect of identification technical (techniques 
and equipments, engineering procedure and a type of production) 
and the organizational risk factors (job management, personnel 
professional training and carrying out scheduled maintenance at 
labor protection) influencing the level of an industrial traumatism.

The techniques existing in Uzbekistan are devoted to identifica-
tion and reasons for communication between long impact of danger-
ous and harmful production factors (DHPF) of working conditions 
being factors of OR and to probability of workers’ health and life dam-
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nification are intended for identification of a number of correlation 
links, the most important of which are:

– cause and effect  interrelations of OR factors and types of 
health losing and job capacity working  in certain  industries of 
economy, productions and employment a long time by the certain 
occupation causing risk of the production caused and occupational 
morbidity, an industrial traumatism as which consequences tempo-
rary and (or) fixed disability and a lethal outcome acts;

– a probability of manifestation of OR and degree (severity) 
of their consequences — in specific occupational groups and at 
an individual level is estimated when cases of approach losing of 
a temporary and/or fixed working capacity including resulting in 
disability are analyzed;

– an age of affected persons in production (because of DHPF 
or adverse psychophysiological factors of labor process), so-called 
an average age of disability because of an occupational accident or 
an average age of the dead in production;

– OR factors, probability of their manifestation and degree (se-
verity) of their consequences, on the one hand, and types of pro-
vided compensation payments, and duration of benefits receipt or 
retiring income, on the other hand.

There are developments in the field of classification of labour 
conditions in a workplace with a description of consequences work-

ing in optimum, admissible or harmful working conditions in the 
Research institute of sanitation, hygiene and occupational diseases 
of the Ministry of Health of the Republic of Uzbekistan.

Conclusions. Thus, study results have been shown:
– a high prognostic importance of laboratory and functional 

researches in identification of before clinical signs of lungs diseases 
during a long work in the conditions of dust content of air coal dust;

– a prevalence of fungal diseases among miners depends on 
age, service years of underground work and working conditions, 
and also a great importance isolation of the production territories, 
general shower and changing rooms, wearing uniform and a closed 
footwear.

Recommendations. It is necessary for sorting out of a com-
plex problems arising in case of an OR assessment of energy in-
dustry employees:

– to integrate characteristics of labour conditions factors by 
transition from regulation of separate parameters of factors to the 
complex indicators gathering parameters family which are mutually 
compensating or strengthening action of each other.

– to use algorithm of probability calculation of losing by work-
er of working capacity depending on a condition of labour condi-
tions in a workplace and individual OR depending on labour condi-
tions and worker health state.
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Comparative evaluation of the colon microbiocenosis in children 
with chronic colostasis on the background of surgical treatment

Abstract: The results of the state of intestinal microflora were investigated and studied in 71 children with chronic colostasis. 
Of them in 12 (16,9%) children the dysbacteriosis of intestine of the 1st degree was found, of the 2nd degree — in 29 (40,8%) 
children, of the 3d degree — in 30 (42,2%) children. The 3-d degree of colostasis developed mostly often in the patients at the 
stage of decompensation (70,8%).

Keywords: chronic colostasis, microbiocenosis, dysbiosis, children.

Background. The multiple literature data indicate that colosta-
sis is increasingly being recognized both among children and adults 
[3; 7; 9; 13]. In a number of works parallel with other diagnostic 

clinical and laboratory methods of diagnosis of the patients with 
colostasis and for determination of the need in operative treatment 
there is shown microbiological diagnosis, that is, determination of 
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the intestinal dysbacteriosis [1; 4;10; 12]. To the most significant 
causes leading to disturbance of microbiocnosis there are attributed 
antibacterial therapy, hormone therapy, use of cytostatics, radiation 
therapy, the factor of nutrition; acute infectious diseases of the gastro-
intestinal tract; stresses; biorhythms disturbance, travelling, attenua-
tion of the immune status and internal diseases, first of all of the organs 
of gastrointestinal tract, that is, theme of our research [2; 5; 6; 8; 11].

The purpose of research. To study on microbiocenosis of the 
colon intestine in children with chronic colostasis.

Material and methods. We investigated and studied on the re-
sults of the state of intestinal microflora in 71 children with chronic co-
lostasis who were on the stationary treatment at the department of pe-
diatric surgery of the Republican Research Center of the Emergency 
Medical care from 2010 to 2015. The patients were divided into three 
groups in relation to the degree of compensation of the chronic co-
lostasis. At the compensated stage the deviations from N-parameters 
were related to the prevailed number of the lactose negative intestinal 
colon bacilli (in 4 out of 22–18,3%) and decrease in quantity of such 
symbiotic intestine microorganisms as enterococci (45,5%) as well 
as lactobacteria (45,5%) and bifidobacteria (27,3%). In all patients 
(100%) of this group there were normal titres of the colon bacilli; he-
molytic forms of the escherichia were identified in 6 (27,3%) patients; 
coagulase negative staphylococci were found in 4 (18,3%) patients 
and Proteidae — in 9,8%. However analysis of the concentration of 
studied microorganisms showed that these changes were insignificant. 
Thus, titre of all lactose negative E.coli was 10 6, that is, only one point 
higher than norm; titre of enterococci in 4 out of 5 patients was also 
reduced by one point — from 10 5 to 10 6, lactic acid bacilli in 8 out of 
10 patients from 10 7 to 10 6, bifidobacteria have reduced titres from 
10 8 to 10 7 in all 6 patients.

In the subcompensated stage the deviations from norm were 
found in the same indicators, but there was added reduction of 
E.coli (in 8 patients, 32%), appearance of Candida, higher level 
of identified hemolytic colon bacilli (32%) and significantly more 
marked decrease in lactic acid bacilli in 20 (80,0%) out of 25 pa-
tients. In the majority of cases the titres of the identified microor-
ganisms changed compared with norm by 1–2 points, for example, 
the level of normal colon bacilli reduced in the majority of patients 
(7) to 10 6, and only in one child — to 10 5; tires of lactose nega-
tive E.coli were higher than one point in 3 patients (10 6) and than 
two points (10 7) in 2 patients. The similar tendency was noted 
among the concentrations of enterococci, lactic acid bacilli and 
bifidobacteria.

In the decompensated stage of colostasis all above shown 
changes were more marked — this is related to quantity of patients 
with deviations from norm and titres of the microorganisms identi-
fied. Thus, reduction of the quantity of colon bacilli by 2–3 points 
(10 5–10 4) was observed in a half of patients of this group; titres of 
biochemical inactive E.coli in the majority of patients (4) increased 
by 3 point (to 10 8). More significantly reduction of the titres was 
revealed in bifidobacteria — from 13 patients with reduced quantity 
of these microorganisms in

10 children titres fell by 4 points (10 5), and in lactic acid ba-
cilli, respectively, in 20 out of 23 patients by three points (10 4). Be-
sides, in the patients with decompensated stage of colostasis there 
were identified P.aeruginosa (12,5%) and S.aureus (8,3%) — bacte-
ria characterized by high potential ability to produce toxins.

Results and discussion.
There were expected more marked changes in the microecology 

of the intestine at the decompensated stage of colostasis (Table I).

Table 1. – Character of changes of intestinal microflora in chronic constipation before treatment (at admission) in 71 children

Quantitative changes of the mi-
crobial landscape in 71 patients

Quantity of patients in relation to stage of compensation of chronic colostasis
Compensated 
stage of 22 pa-

tients

Subcompen-
sated stage in 

25 patients

Decompen-
sated stage in 

24 patients
Totally 71 patients Norm

Reduction of the total quantity of 
the colon bacillus <10 7 8 (32%) 10 (41,7%) 18 (25,4%) 10 7–10 8

Increase in number of lactose nega-
tive colon bacilli >10 5 4 (18,2%) 5 (20%) 6 (25%) 15 (21,1%) < 10 5

Hemolytic colon bacilli 3 (13,6%) 7 (28,0%) 12 (50%) 22 (31,0%) 0
Other opportunistic enterobacteria Pr.vulgaris 2 

(9,1%)
Pr.mirabilis 3 

(12%) 5 (7%) < 10 4

Increase in quantity of nonfermen-
tative bacteria >10 4

P.aeruginosa 3 
(12,5%) 3 (4,2%) ≤ 10 3 – ≤ 10 4

Staphylococci (saprophytic, epider-
mal) 4 (18,2%) 2 (8,3%) 6 (8,5%) ≤ 10 4

Staphylococcus aureus 2 (8,3%) 2 (2,8%) 0
Reduction of enterococci quantity 
<10 5 5 (22,7%) 6 (24%) 8 (33,3%) 19 (26,8%) 10 5–10 8

Reduction of quantity of lactoba-
cilli<10 7 10 (45,5%) 20 (80%) 23 (95,8%) 53 (74,6%) 10 7–10 8

Reduction of quantity of bifidobac-
teria <10 9 6 (27,3%) 6 (24%) 13 (54,2%) 25 (35,2) 10 9–10 10

Increase  in quantity of Candida 
fungi>10 4 6 (24%) 8 (33,3%) 14 (19,7%) ≤ 10 3– ≤ 10 4

Conclusion: In all 71 patients there were revealed features of 
dysbacteriosis.

On the basis of analysis of the data obtained all the patients with 
chronic colostasis independently on the stage of compensation were 

considered as persons with dysbacteriosis. The complex therapy of 
dysbacteriosis (vitamins, diet, probiotics and others) contributed 
to the normalization of the every day stool and improvement of the 
general state in 96,3% of children.
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It should be noted that dysbacteriosis of the 4 stage in the stud-
ied patients was not revealed because there was not defined full ab-
sence of bifidoflora with considerable decrease in lactoflora with 
simultaneous change of the quantity of the colon bacilli and increase 
of nonspecific for healthy human opportunistic bacteria. Dysbacte-
riosis of the first degree was diagnosed in the patients with insignifi-
cant changes in the aerobic-facultative flora (E.coli in the first turn) 
and absence of change of the lacto- and bifidoflora. The quantitative 
and qualitative changes of the colon bacilli and other opportunistic 
bacteria on the background of insignificant quantitative reduction 
(by one-two stages) of bifidoflora and lactoflora were attributed to 
the dysbacteriosis of the 2 degree. The 3 degree of dysbacteriosis is 
characterized by significant reduction (to 10 5) of bifidobacteria in 
combination with reduction of lactoflora and acute change of the 
level of normal colon bacilli. On the basis of this approach an ac-
cording to the recommendations in the patients with chronic co-
lostasis of the various stage of compensation there was established 
diagnosis:

At compensated stage in 22 patients:
Dysbacteriosis of the 1st degree — 10 (45,5%)

of the 2d degree — 12 (54,5%).
At the subcompensated stage in 25 patients:

Dysbacteriosis of the 1st degree — 2 (8,0%)
of the 2 d degree — 10 (40,0%)

of the 3d degree — 13 (52%).
At the decompensated stage in 24 patients:

Dysbacteriosis of the 2d degree — 7 (29,2%)
of the 3 degree — 17 (70,8).

In comparison with control indicators obtained in 71 patients 
at admission to the hospital with parameters after performance of 
conservative treatment in a number of cases there was observed their 
restoration. Thus, in the patients after treatment the normal colon 
bacillus was reduced only in 8 patients or in 18,6%, while before 
treatment they were 25,3%; inactive in relation to enzymes E.coli 
was found also less frequently — 13,9% compared with 21,2%; de-
viation among the enterococci also reduced from 26,8% before treat-
ment and to 16,3% after treatment, respectively; lower parameters 
were obtained in relation to bifidobacteria (from 35,2% to 23,3%) 
and Candida fungus (from 19,6% to 11,6%). However the most im-
portant in the recovery of intestinal microflora there were changes in 
the lactic acid bacilli: if before treatment in the control in 74,7% of 
children the quantity of lactic acid bacilli was reduced, than after 
conservative treatment this indicator was 34,8% p<0,01). About sig-
nificant restoration of the intestinal microflora after treatment there 
were indicated statistically reliable reduction of the identification 
of hemolytic colon bacilli (13,9% compared to 36,6%, p<0,01) and 
absence of the opportunistic enterobacteria. At the same time after 
treatment the blue pus bacilli was revealed in 3 patients (7,0%), and 
pathogenic staphylococcus in 2 (4,6%) patients which were typical 
representatives of the hospital flora. Totally, evaluating quantitative 
and qualitative parameters of intestinal microbiosis in the patients 
treated by conservative approach it was found that in 23 (53,4%) 
patients microbiocenosis was not recovered completely.

Group of operated patients included 19 children, of them only 
3 patients had subcompensated stage of chronic colostasis, and in 
16 — decompensated stage.

Table 2. – The state of intestinal biocenosis in children with chronic constipation 
after operative method of treatment in 19 patients

Quantitative changes of microbial land-
scape in 19 patients

Quantity of patients in relation to stage of compensation of chronic colostasis 
Subcompensated 
stage in 3 patients

Decompensated stage in
16 patients

Totally
19 patients Norm 

Decrease in the total quantity of colon bacilli 
<10 7 1 (33,3%) 1 (6,25%) 2 (10,5%) 10 7–10 8

Increase in the quantity of lactose negative co-
lon bacilli >10 5 2 (12,5%) 2 (10,5%) < 10 5

Hemolytic colon bacilli 2 (12,5%) 2 (10,5%) 0

Other opportunistic enterobacteria Kl.pneumoniae 1 
(12,5%) 1 (5,3%) < 10 4

Increase in quantity of nonfermentative bacte-
ria >10 4 Ps. Aeruginosa 1 (12,5%) 1 (5,3%) ≤ 10 3 – ≤ 10 4

Staphylococci (saprophytic, epidermal) ≤ 10 4

Staphylococcus aureus 2 (12,5%) 2 (10,5%) 0
Decrease in quantity of enterococci <10 5 1 (33,3%) 1 (6,25%) 2 (10,5%) 10 5–10 8

Decrease in quantity of lactic acid bacilli <10 7 1 (33,3%) 4 (25%) 5 (26,3%) 10 7–10 8

Decrease in quantity of bifidobacteria <10 9 1 (33,3%) 4 (25%) 5 (26,3%) + 10 9 – +10 10

Increase in quantity of Candida fungi >10 4 1 (33,3%) 3 (18,8) 4 (21,1%) ≤ 10 3 – ≤ 10 4

Conclusion: in 4 (21,2%) patients who underwent operative 
method of treatment disbiosis was not recovered.

In spite of small quantity of the operated patients difference in 
the parameters of intestinal microbiocenosis with control (group 
of patients at admission) was rather marked. Thus, deviations from 
norm  in the colon bacilli were higher than  in control 2,4  times 
(25,4% and 10,5%), lactose negative colon bacilli — 2 times (21,2% 
and 10,5%), enterococci 2,5 times (26,8% and 10,5%), bifidobacte-
ria –1,3 times (35,2% and 26,3%). Statistically reliable results were 
obtained in determination of hemolytic colon bacilli, this indicator 
reduced from 36,6% at admission to 10,5% after operation (p<0,05). 

However, the most significant decrease was noted in relation to lactic 
acid bacilli — from 74,6% before operation and 26,3% after opera-
tion (χ 2–P<0.01) (Table 3).

According to the above presenting criteria about stages of dys-
bacteriosis, intestinal microbiocenosis in the patients with chronic 
colostasis after operative intervention was not recovered in 4 pa-
tients (21,0%). Comparison of this parameter with group of pa-
tients, receiving conservative treatment showed that restoration of 
the intestinal microbiocenosis in the patients after operative treat-
ment appeared to be more effective than conservative treatment and 
statistically reliable (χ 2–4,3, p<0,05).
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Table 3. – Comparison of the indicators of intestinal disbiosis in children with chronic 
colostasis at admission with group of children after operative treatment

Major parameters of disbiosis
Quantity of patients with devia-

tion from N in 71 patients at 
admission (control)

Quantity of patients with de-
viation from N in 19 patients 

after operative treatment

χ²
P

Decrease in total quantity of colon bacilli 
<10 7 18 (25,3%) 2 (10,5%) χ² – 1,4

Р >0,05
Increase in quantity of lactose negative co-
lon bacilli >10 5 15 (21,2) 2 (10,5%) χ² – 0,5

Р >0,05
Hemolytic colon bacilli 26 (36,6) 2 (10,5%) χ² – 3,8

Р <0,05
Other opportunistic enterobacteria (P. Vulgaris 2 P.mlrabilis –3)

–5 (7,0) K.pneumoniae –1 Р >0,05

Increase  in quantity of nonfermentative 
bacteria бактерий >10 4 0 Ps.aeruginosa – 1 Р >0,05

Staphylococci (saprophytic, epidermal) 6 (8,4%) – Р >0,05
Staphylococcus aureus 2 (2,8) 2 (10,5%) χ² – 0,6

Р >0,05
Decrease in quantity of enterococci <10 5

19 (26,8%) 2 (10,5%) χ² – 1,4
Р >0,05

Decrease in quantity of lactobacilli<10 7

53 (74,6%) 5 (26,3%) χ² – 13,2
Р <0,01

Decrease in quantity of bifidobacteria <10 9

25 (35,2%) 5 (26,3%) χ² – 0,2
Р >0,05

Increase in quantity of Candida fungi >10 4 14 (19,6) 4 (21) Р >0,05

The above presented data showed that statistically reliable reduc-
tion of the lactic acid bacilli have been determined practically in all 
groups of patients with chronic colostasis; less marked but constantly 
the microflora deficit has been found. It is known that almost in all the 
schemes of treatment of dysbacteriosis including also dysbacteriosis in 
chronic constipations the dufalac is prescribed. Because of lactulose in 
the intestinal flora the production of the short-chain fatty acids in-
creased that improved trophic of the intestinal epithelium, and this, 
in its turn, increased in water and electrolytes absorption, normalized 
motor function. Thus, the wide use of dufalac in the complex therapy 
of the patients with chronic colostasis is advisable, because it is the 
strong activator of the colonizational resistance in the patients with 
disturbances of the normal microbiocenosis.

Conclusions. 1. In all studied patients (71 children, 100%) 
with chronic colostasis there was identified intestinal dysbacteriosis 
of 1st degree in 12 (16,9%) children, of 2d degree — in 29 (40,8%), 

of 3d degree — in 30 (42,2%) children. The dysbacteriosis of 3d 
degree developed mostly often in the patients at the stage of de-
compensation (70,8%).

2. At the decompensated stage of chronic colostasis compared 
with compensated and subcompensated stages the deviations from 
norm were noted in the most important parameters of microbio-
cenosis, that  is, reduction of the quantity of normal esherichia 
(P<0,05),. Lactic acid bacilli (P<0,01), bifidobacteria (P<0,05).

3. According to the quantitative and qualitative parameters 
of intestinal microbiocenosis in the patients treated with conserva-
tive method in 23 (53,4%) patients microbiocenosis was not re-
stored completely, in the operated patients this parameter was in 4 
(21,1%) (p<0,05).

4. The operative way of the treatment of chronic colostasis 
resulted in restoration of the normal ecology of the intestine in 
15 (78,9%) children.
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Antiphospholipid syndrome (APS) — clinical and laboratory 
syndrome characterized by venous and arterial thrombosis, pathol-
ogy of pregnancy and some other less common clinical manifes-
tations and laboratory disorders, pathogenesis associated with the 
synthesis of antiphospholipid antibodies (aPL) [1; 2].

APS — a comp.lex and insufficiently developed problem. This is 
explained by the heterogeneity of pathogenetic mechanisms that un-
derlie the APS, the lack of reliable clinical and laboratorial indicators 
to predict the risk of recurrence of thrombosis. Currently, there are no 
generally accepted international standards of the treatment tactics of 
patients with various forms of APS and the proposed recommenda-
tions are based primarily on the results of the “open” tests or retro-
spective analysis of outcomes of the disease [3–11]. The approaches 
to prevention and treatment of atherosclerotic vascular lesions, often 
develops in patients with APS are not enough studied [12; 3].

In the population, according to the American authors, APS oc-
curs in 5% of cases [15]. In our country, such studies have not been 
undertaken. Antiphospholipid syndrome  is observed  in women 
2–5 times more often than in men, and, if the initial ratio of the 
number of patients with APS women and men is 4: 1, then the sec-

ondary form of the disease, this figure rises to 7: 1, which is probably 
due to greater susceptibility of women to systemic connective tissue 
diseases [14]. The investigations of HLA antigens (human leucoc-
ites antigen) showed that in patients with APS often than in the 
population found HLA: DR4, DR7, DRw53, suggesting a possible 
genetic predisposition to the disease [13]. The literature describes 
familial cases of APS, constituting, according to some authors, up 
to 2% [14]. It is possible that there are two forms of the disease: 
sporadic and familial.

The genes of the folate cycle involved in processes of remeth-
ylation may also be considered as potential candidates genes in the 
development of the APS syndrome.

The Violation of the processes of remethylation (formation of me-
thionine from homocysteine), which occurs because of the MTHFR 
enzyme MTRR deficiency and leads to the development of a number 
of pathological conditions, such as atherosclerosis; atherothrombosis; 
cleft neural tube defect; heart attacks and disruption of chromosome 
segregation in oogenesis. Methylation of DNA is a methyl group to 
join in the composition cytosine CpG-dinucleotide in C5 position 
of the cytosine ring.
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The MTHFR gene encodes N5, N10-methylenetetrahydrofo-
late reductase — a key enzyme in the folate cycle, catalyzing the 
recovery of N5, N10-methylenetetrahydrofolate to N5-methyltetra-
hydrofolate, which is a donor of the methyl group in the reverse con-
version reaction (remethylation) of homocysteine to methionine.

The polymorphism of A1298C (rs1801131) methylenetetrahy-
drofolate reductase (MTHFR), located in the MTHFR gene cod-
ing region corresponds to the substitution of glutamic acid residue 
(Glu) to residue of alanine (Ala) at position 429 the amino acid 
sequence of the protein.

As a result of such changes in the primary structure of protein 
conformational rearrangement occurs which results in lowering its 
enzymatic activity by 65%. Consequently, the carrier genotypes 
1298AS and 1298SS carry a high risk of hyperhomocysteinemia 
and as a consequence, to an increased risk of thrombus formation. 
Along with this, the MTHFR deficiency contributes to teratogenic 
(damaging the fruit) and mutagenic (DNA damaging) action due 
to violations of methylation processes. The frequency of polymor-
phisms in European populations is 25–30%.

The MTR gene encodes a cytoplasmic cobalamin (vitamin 
B12) – dependent enzyme methionine synthase, catalyzes the re-
action remethylation homocysteine. In this reaction, the methyl 
group donor advocates N5-methyltetrahydrofolate. The transfer of 
the methyl group to homocysteine is carried out in two stages. First, 
the methyl group is accepted cobalamin (methyl group substituted 
by a cyano group) to give methyl cobalamin-methionine synthase 
and, only then, a methyl group is transferred to homocysteine. This 
enzymatic reaction is one of the most important parts of the folate 
metabolism. On the one hand it provides the methionine concentra-
tion required to implement the many vital reactions of methylation 
of nucleic acids, proteins, lipids and others. On the other hand, due 
to this reaction, the concentration of homocysteine in plasma is 
maintained in a physiologically acceptable range (up to 15ng/ml).

The polymorphism of A2756G (rs1805087) Methionine syn-
thase (MTR) in the coding region of the gene corresponds MTR 
replacing an aspartic acid residue (Asp) residue for glycine (Gly) 
at position 919 the amino acid sequence of the enzyme. This sub-
stitution leads to changes in the structure of the enzyme, entailing 
a reduction of its catalytic activity. Thus, the carrier of the mutant 
genotype GG and AG associated with deficiency of enzymatic activ-
ity of methionine synthase, leading to hypercysteinemia, and even-
tually to an increased tendency to thrombosis. Carriage of the G 

allele, due to methionine deficiency also contributes to teratogenic 
(damaging the fruit) and mutagenic (DNA damaging) action. The 
frequency of polymorphisms in European populations: 20–25%.

The frequency of polymorphisms related to the metabolism 
of the folate and homocysteine levels, varies considerably among 
different ethnic groups, which can currently be validated popula-
tion screening using genotyping. So far, it has not been analyzed, 
which would estimate the frequency of polymorphisms of genes in-
volved in the metabolism of folate and homocysteine in the Uzbek 
population. The present study is an attempt to estimate the frequen-
cy of polymorphic genes MTHFR and MTR in the Uzbek popula-
tion and to find out the existence of a legitimate relation between 
the development of antiphospholipid syndrome and impaired DNA 
methylation due to deficiency of the enzymes of folate cycle.

Material and methods. The study included 62 subjects of the 
Uzbek population both genders aged 20 to 65 years. The test persons 
conditionally divided into 2 groups: a group with APS (28 people) and 
a group of healthy subjects (34 people), matched by age and gender.

The DNA extraction from peripheral blood leukocytes was per-
formed by the standard method. Genotyping was performed by am-
plifying the relevant regions of the genome methods qPCR (RG-6000, 
Australia) and pyrosequencing PyroMark Q24 (Qiagen, Germany).

The statistical results of the study were carried out with the help 
of a package program «SPSS 13», «PLINK» and «Haploview 4.2».

Results and discussion. The distribution of the genotypes 
studied polymorphisms were tested for compliance with the ex-
pected Hardy-Weinberg equilibrium using Fisher’s exact tests 
(Weir, 1995). For comparison, the allele and genotype frequencies 
between the groups analyzed using Pearson criterion χ² wit Ieyts 
adjusting or Fisher’s exact test. To assess the association of polymor-
phisms of genes with the pathological phenotype calculates “odds 
ratio» — OR. To determine the nature of the data distribution we 
used the Shapiro-Wilk test statistics. For the analysis of quantita-
tive traits when comparing two independent samples with normal 
distribution we used the analysis of variance, with deviation from 
the normal distribution — Mann-Whitney (Glanz, 1999). For each 
polymorphism and haplotypes were calculated OR, the P magni-
tude, and the 95% confidence interval. Differences were considered 
statistically significant at P <0.05.

Among 2 studied polymorphisms the deviation from Hardy-
Weinberg equilibrium among both cases and controls was not found 
(Table 1).

Table 1. – Hardy-Weinberg equilibrium test for cases and controls in the APS Group “+” (28 people) And APS “–” (34 people)

CHROM SNP GROUP A1 A2 χ2 p
1 rs1801131 case C A 0.27 0.6
1 rs1801131 control C A 2.86 0.09
1 rs1805087 case G A 0.01 0.92
1 rs1805087 control G A 1.87 0.17

The analysis of the frequency distribution of alleles at 
rs1801131 and rs1805087 polymorphisms of genes of the folate 
cycle in a group with APS and in the control sample revealed be-
tween statistically significant differences (table 2) Since the value 
of the relative risk of the A allele of rs1805087 polymorphism was 
3.86 (P = 0.0008), in while the G allele of this polymorphism can 
be seen as a protective in the development of this disease (χ2 = 
=11.19; OR = 0.26; P = 0.0008). The Analysis of allelic frequencies 
rs1801131 polymorphism of MTHFR gene, reliably significant 
differences were not found.

When comparing the frequencies of the genotypes studied 
polymorphic markers there has been found the genetic association 

of folate cycle genes to the development of antiphospholipid syn-
drome. Analysis of genotypic associations showed that the great-
est risk of antiphospholipid syndrome is caused by homozygous 
AA genotype of rs1805087 polymorphism (χ2 = 9.29; OR = 3.76; 
P = 0.01). Other relevant genotypes in the development of this pa-
thology were: AA genotype of the rs1801131 polymorphic marker 
(χ2 = 6.29; OR = 3.71; P = 0.04). Heterozygous combination of al-
leles AC (OR = 0.29), as well as the genotype CC (OR = 0.79), AG 
(OR = 0.77) and GG (OR = 0.09) of these polymorphisms showed 
no significant association with the development of antiphospholipid 
syndrome (P <0.05) (Table 3).
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Table 2. – Distribution of allele frequencies of rs1801131 and rs1805087 polymorphisms in 
APS Group “+” (28 people) and APS “–” (34 people)

 Alleles
Cases Controls

χ2 p OR 95% CI
n = 28 n = 34

rs1801131
AlleleA 0.768 0.603

3.82 0.05
2.18 0.99–4.79

Allele C 0.232 0.397 0.46 0.21–1.01

rs1805087 
Allele A 0.804 0.515

11.19 0.0008
3.86 1.71–8.70

Allele G 0.196 0.485 0.26 0.12–0.58

Table 3. – Distribution of genotypes frequencies of rs1801131 and rs1805087 polymorphisms in 
APS Group “+” (28 people) and APS “–” (34 people)

SNP Genotypes
cases controls

χ2 p OR 95% CI
n = 28 n = 34

rs1801131
Genotype A/A 0.607 0.294

6.29 0.04
3.71 1.29–10.68

GenotypeA/C 0.321 0.618 0.29 0.10–0.84
Genotype C/C 0.071 0.088 0.79 0.12–5.12

rs1805087 
Genotype A/A 0.643 0.324

9.29 0.01
3.76 1.31–10.81

Genotype A/G 0.321 0.382 0.77 0.27–2.19
Genotype G/G 0.036 0.294 0.09 0.01–0.75

Thus, the results of this study demonstrate the relationship risk 
of antiphospholipid syndrome in the Uzbek population with carriage 
of A alleles of rs1805087 polymorphism (χ2 = 11.19; OR = 3.86; P 
= 0.0008), as well as the AA genotypes of rs1805087  polymor-
phism (χ2 = 9.29; OR = 3.76; P = 0.01) and the AA genotype of the 
rs1801131 polymorphic marker (χ2 = 6.29; OR = 3.71; P = 0.04).

Conclusions:
1. The greatest risk of antiphospholipid syndrome  in the 

Uzbek population  is due to homozygous AA genotype of 

rs1805087 polymorphism (χ2 = 9.29; OR = 3.76; P = 0.01). Other 
relevant genotypes in the development of this pathology were: AA 
genotype of the rs1801131 polymorphic marker (χ2 = 6.29; OR 
= 3.71; P = 0.04)

2. The combination of heterozygous alleles AC (OR = 0.29), 
as well as the CC genotypes (OR = 0.79), AG (OR = 0.77) and GG 
(OR = 0.09) of these polymorphisms showed no significant poly-
morphisms association with the development of antiphospholipid 
syndrome (P <0.05).

References:

1. Levine J., Branch D. W., Rauch J. The antiphospholipid syndrome. N. Engl. J. Med 2002; 346: 752–763.
2. Alekberova Z. S., Nasonov E. L., Reshetnyak T. M., Radenska-Lopovok S. G. Antiphospholipid syndrome: 15 years studying in Rus-

sia In: Selected lectures of clinical rheumatology. – Moscow, Medical. Edited by Nasonov V. A., Bunchuk N. V.2001 132–148. (in 
Russian language).

3. Cuadrado M. J. Treatment and monitoring of patients with antiphospholipid antibodies and thrombotic history (Hughes syndrome). 
Curr. Rheumatol.Rep 2002; 4: 392.

4. Roubeu R. A. S. Treatment of the antiphospholipid syndrome. Curr.Opin.Rheumatol 2002; 14: 238–242.
5. Ruiz-Irastorza G, Khamashta M. A., Hughes G. R. V. Antiagregant and anticoagulant therapy in systemic lupus erythematosus and 

Hughes syndrome. Lupus 2001; 10: 241–245.
6. Derksen R.H, M., De Groot Ph. G., Nieuwenhuis H. K. M., Christiaens G. C. M. L. How to treat women with antiphospholipid antibod-

ies in pregnancy. Ann. Rheum. Dis, 2001; 60: 1–3.
7. Lockwood C. J., Schur P. H. Monitoring and treatment of pregnant women with the antiphospholipid antibody syndrome. Up.To.Date 

2002; 10, No, 2.
8. Berman B. L., Schur P. H., Kaplan A. A. Prognosis and therapy of the antiphospholipid antibody syndrome. Up.To.Date 2004; 11. 3.
9. Roubey R. A. S. New approaches to prevention of thrombosis in the antiphospholipid syndrome: hopes, trials, and tribulations. Arthritis 

Rheum. 2003; 48: 3004–3008.
10. Nasonov E. L. Current approaches to prevention and treatment of antiphospholipid syndrome. Therapist archive. 2003; 5: 83–88. (in 

Russian language).
11. Petri M. Evidence-based management of thrombosis in the antiphospholipid antibody syndrome. Curr. Rheumatol. Report. 2003; 5: 

370–373.
12. Salmon J. E., Roman M. J. Accelerated atherosclerosis in systemic lupus erythematosus: implication for patients management. Curr. 

Opin. Rheumatol. 2001; 13: 341–344.
13. Sugai S.//Curr. Opin. Rheumatol. 1992. Vol. 4. N. 5. P. 666–671.
14. Thomas P., Greco M. D.//Oncology. 1997. Vol. 2. N. 1. P. 1–11.
15. Triplett D. A.//Amer. J. Reprod. Immunol. 1992. Vol. 28. N. 3–4. P. 211–215.



Section 7. Medical science

38

Alimukhamedov Dilshod,
Tashkent Medical Academy,

Senior researcher fellow,
Department of Nutrition Hygiene and Hygiene

of Children and Adolescents, Uzbekistan
E‑mail: dilshod2308@mail.ru

Medical-biological evaluation of the safety of soy protein isolate
Abstract: It was found that soy isolate is non-toxic, does not cause local irritant effect on skin and conjunctiva, has no 

cumulation and sensitizing properties, can be attributed to non-toxic and low-hazard food additives.
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Soya is the most valuable universal culture. Its seeds contain 
17–26% fat, 36–48% well-balanced amino acid composition of 
protein and more than 20% carbohydrates. Semi-drying soybean 
oil (iodine number 107–137) has a high content of physiologically 
active essential fatty acids (linoleic, oleic, linoleic, and others.). 
The quality of soy protein significantly exceeds many other plants, 
including cereals and oilseed. Soy protein is well absorbed by the 
body and  its biological value approaches to proteins of animal 
origin, equivalent in composition to the animal protein. Isolates 
and soy protein concentrates are complete, high-quality proteins, 
which are well absorbed when compared to proteins of animal ori-
gin (i. e. casein). In fact, soy protein may serve as the only source of 
protein for adults and for children. While the protein compounds 
from 20 to 30% of the weight of most legumes, it is about from 
35 to 38% of soybean weight. The amount of protein varies for 
different soy products: soy flour contains 50%of protein, soy con-
centrate contains 70% protein, and soy isolates contain 90% of 
protein. To date, in many countries around the world have devel-
oped the industrial soy production, producing textured protein, 
and other soy products (butter, milk, pasta, margarine, ice cream, 
chocolate, etc.). [1]. Simultaneously from soybeans have been iso-
lated and studied in detail phytosterols, isoflavones, genistein, pro-
tease inhibitor, lecithin, allergens [2; 3].

Soy protein isolate (made in China) is used as a dietary sup-
plement in sausage products. This food additive is permitted to be 
used as a natural moisture-retaining agent according to Directive 
29 CFR 19112000FAO/WHO Joint Committee on Food Additives 
( JECFA).

The above was the basis for toxicological studies of soy pro-
tein isolate: tostudy the common toxicity of soy protein isolate with 
evaluation of the possible irritating to mucous membranes, as well 
as its potential cumulative effects and allergenic activity.

This contributed to research the toxicology studies of soy 
protein isolate.

Aim: toxicological assessment of wheat sprouts powder after in-
tragastric introduction of alleged toxic dose to laboratory animals 
with further experimental follow- up to reveal the clinical signs 
of intoxication. This monitoring will provide information for the 
assessment and classification of risk.

Materials and methods
Experimental studies of possible toxic properties consisted of 

the following stages: to study general toxicity of soy protein isolate 
with assessment of the possible irritant action on mucous mem-
branes, as well as its possible cumulative effects; to study possible 
allergenic activity [4–11].

To carry out the experiment from the samples of soy pro-
tein isolate they prepared aqueous solutions (50%) in the amounts 
of 0.3–5 ml per animal.

Animals received the same dose in mg/kg body weight of in-
vestigated object within the hours of observation (16–20 hours). 
Animal feeding was performed in 3 hours after dose introducing. 
The diet is balanced in content of proteins, fats and carbohydrates, 
a special diet for the test animals.

Determination of acute toxicity of investigated soy protein isolate 
under experiment was carried out on white mongrel rats with a sin-
gle intragastric intake of each form of preparation in doses of 1500 to 
9000 mg/kg. Introduction of soy protein isolate at higher doses was 
technically impossible due to poor solubility and physiologically lim-
ited quantity of introduction of preparation in rats’ stomach.

The maximum dose of preparation under study on tested ani-
mals exceeded the recommended process dose≈ in13 times; control 
animals received the equivalent quantity of distilled water.

To study the effect on conjunctiva there performed the sin-
gle0.05 ml inoculation of aqueous suspension of soy protein iso-
late into the conjunctival sac of the rabbit eye.

The allergenic effect of investigated soybean protein isolate was 
assessed by single intradermal injection 0.02 ml of solutions of each 
pharmacological form, diluted in saline 50% concentration solu-
tion with a tuberculin syringe into the outer surface of ear of guinea 
pigs (6 guinea pigs in experimental group and 6 — in control).For 
comparative purposes control animals were introduced 0.02 ml sa-
line. Identification of sensitization was made on 12–14 days after 
the injection of soy protein isolate solution: the drop test of each 
type of preparation under study was applied on the lateral body 
surface in the dosage that exceeded sensitizing in 1.5–2 times (≈4. 
9 mg),1–1.5 cm long incision through drop was made by scarifica-
tion. Skin response on the spot of scarification was observed after 
4–24–48 hours by the following scale:

Table 1.

Type of response Notation of response Description of response
negative – incision sizes are the same as in control group of animals
ambiguous ± redness on the spot of scarification
weakly positive + redness, small induration on the spot 
moderate positive ++ blister up to 5 mm, clearly visible and is surrounded by hyperemia
strongly positive +++ redness, blister up to 10 mm, lichenification
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The animals of the control group were divided into 2 subgroups 
and there performed scratch test: the first subgroup — with saline, 
the second — with soy protein isolate in anaphylaxis-provoking 
dose.

Cumulative capacity of investigated soy protein isolate was de-
termined in sub acute experiment by «sub chronic toxicity» on 
white rats weighing 150–180 g.

The solution to  investigated soy protein  isolate was  intro-
duced  intragastrically within 28  days. Initial dose compounded 
1/10 of the recommended process water with further increase every 
5 days in 1.5 times that exceeding the process water more than in 
7 times. Control animals received distilled water in equal volume. 
Experimental animals were monitoring throughout the experiment 
on the following parameters: survival during the experiment, gen-
eral state, activity of animals, feed intake, water consumption, body 
eight dynamics, morphological blood composition, and biochemi-
cal blood value.

All surviving animals were killed at the end of the study by de-
capitation and liquidation after pathomorphological investigations. 
No organ or tissue was used for other purposes.

Statistical analysis was performed by Student and Fisher to 
define the criteria for reliability of laboratory research and method-
ological recommendations «Using the principles of evidence-based 
medicine in organizing and conducting health studies» based on 
Word 2003 [12–14].

Body weight, clinical signs of toxicity, death/paralysis were 
monitoring throughout the experiment.

Results
No death of the test animals was observed over the experimen-

tal period. No clinical signs of toxicity were during the time of the 
experiment.

Body weight of the experiment animals was not significantly 
different from the control animals’ weight. During experimental 
time the death of test animals was not observed. However, after 

the introduction of high doses the animals showed the anxiety, be-
came disheveled, there was observed cyanosis of ears and tail, short 
motor excitation which slowly passed into the decline in physical 
activity in 30–40 minutes. After [2] hours the symptoms of acute 
poisoning disappeared completely. The animals were at rest. After 
[3] hours, the test rats actively ate food, had a neat appearance. The 
following days of observation the rats added in weight, kept the 
normal reaction to external stimuli. No death of animals during the 
entire period of observation noted.

Thus, the median lethal dose of investigated soy protein isolate 
for the test animals was not achieved.

When studied the effect on conjunctiva under the influence of 
the dietary supplement the low–grade redness of eyes was noted, 
after 15–30 minutes it disappeared, that was explained with me-
chanical irritation of mucous membranes. After washing with water 
the irritation had passed.

Consequently, research findings showed that soy protein isolate 
under investigation in concentration close to the process water use 
does not influence irritant action on mucous membranes.

Study of allergenic action presented the following: testing that 
was conducted after scratch test in preparations under study showed 
that in the animals of experimental group which received the soy 
protein isolate the response was clearly negative (by scale: “–”). Con-
sequently, the analyzed soy protein isolate in technological doses 
had not allergenic action.

Study results of cumulative capacity of investigated soy pro-
tein isolate showed that the introduction of tested doses of prepa-
ration did not affect the basic integral indicators: rats had a neat 
appearance, quite properly responded to external stimuli, daily 
consumption of dry food and water in all groups of animals cor-
responded to normal.

Dynamics of animal body weight who received soy protein iso-
late during the whole experiment had no differences with the control 
(Table 2).

Table 2. – Dynamics of rats’ body weight (% of initial) which received soy protein isolate within 28 days of observation

Observation periods, days
Animal Group

Control, water isolate
14 127.5 ± 3.1 128.6 ± 1.6
28 140.8 ± 5.1 136.8 ± 3.3

No signs of toxicity and deaths were observed during subacute trial.
The study of hematological parameters of peripheral blood of 

the test animals no significant changes in any of the studied param-

eters revealed. The total number of erythrocytes, platelets, hemo-
globin content in all the test animals was not significantly different 
from the control (Tab. 3).

Table 3. – Parameters of peripheral blood of rats which received with preparation under study “SEDAREM” within 28 days

Animal groups № of animal
Studied parameters

Erythrocytes, 10 12/l Hemoglobin, g/l Platelets,∙10 9/l Leukocytes, 10 9/l
The 4th week

Control,
water

1 6.4 150 426 10.5
2 7.8 172 476 9.5
3 6.7 149 399 15.5
4 7.8 170 450 15.3
5 7.1 159 421 9.8

M ± m 7.15 ± 0.23 159 ± 3.8 439.5± 12.8 11.78 ± 1
1 7.4 162 390 13.1
2 7.7 168 386 12.4

Group I
Soy isolate

3 8.5 188 463 11.9
4 9.1 195 399 8.0
5 7.6 164 389 9.3

M ± m 7.75±0.48 175.5 ± 5.5 397 ± 18 11.1 ± 0.6
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The studied integral biochemistry blood parameters of experi-
mental animals throughout the whole experiment were within the 
physiological oscillations.

When investigating the effect of soy protein isolate on the func-
tional state of the central nervous system of rats in the «open» field 
conditions it was established that in the tested doses it did not re-
duce locomotors activity of rats in «the number of squares crossed» 
test and orientation response in the test of «mink reflex» compared 
to the control.

Macroscopic  investigations of  internal organs of rats re-
ceived soy protein isolate within 28 days were without features: 
all organs were correctly positioned, the cavities without effu-
sions and adhesions. Serous membranes were smooth, nitidous. 
Airway was available: the lungs were elastic, airy, on the inci-
sion spot of normal color. Heart, kidneys, liver, spleen, thymus, 

gastrointestinal organs, adrenals, testes were of normal shape, 
texture, color and sizes.

Thus, the conducted research of soy protein  isolate showed 
that it did not affect the basic integral indicators.

Conclusions
1. Soy protein isolate is non-toxic, does not cause locally-irritat-

ing expose on to the skin and irritated effect on conjunctiva, it has 
no cumulating and sensitizing properties.

2. Macroscopic studies conducted at the end of the experiment 
found that soy protein isolate with prolonged introducing in doses 
more than in 7 times higher than the recommended single process 
does not cause local irritant and systemic toxicity.

3. The test soy protein isolate can be attributed to non-toxic, (rela-
tively harmless by S. D. Zaugolnikov) and low-hazard (IV class of dan-
ger according to State Standard Certifications 12.1.007) food additives.
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Adrenal incidentalomas are basically the tumors producing no 
hormones, but thorough biochemical and morphological evalua-
tions in some patients are reported to detect subclinically excessive 
production of adrenal hormones [1, 53–57; 2, 23–26; 3, 284–289; 
4, 40–48; 5, 1309–1311]. According to literature, pheochromocy-
tomas occur in 1.5–11% of patients; primary aldosteromas can be 
seen in 1.5–3.5%, and subclinical autonomous glucocorticoid secre-
tion, that is, subclinical Cushing’s syndrome is diagnosed in 1–29%. 
Furthermore, in patients with adrenal incidentaloma the prevalence 
of cardiovascular risk factors, which are known to be components of 
the metabolic syndrome, to name arterial hypertension (AH), im-
paired glucose tolerance (IGT), adverse lipid profiles and obesity, is 
higher than the one in general population [6, 61–66; 7, 327–339; 8, 
1440–1448; 9, 4872–4878; 10, 89–97; 11, 217–223; 12, 423–439]. 
Some authors consider adenomas as causes of the metabolic syn-
drome [13, 998–1003], but the tumors could be its direct conse-
quence. Reincke M. hypothesized that adrenal incidentalomas could 
be the unrecognized manifestations of the metabolic syndrome [14, 
757–761]. The work was initiated to study metabolic and hormonal 
statuses in patients with adrenal incidentalomas.

Materials and methods
Clinical, hormonal and biochemical parameters were com-

paratively examined in ninety eight patients with adrenal inciden-
talomas referred to the Center for the Scientific and Clinical Study 
of Endocrinology, Uzbekistan Public Health Ministry. Twenty two 
patients with arterial hypertension but without any adrenal pathol-
ogy were included into the control group. All patients underwent 
computer tomography of the adrenals. Concentrations of cortisol 
and aldosterone, as well as 24-hour urinary catecholamines, such 
as adrenaline, noradrenalin and dopamine were measured in each 
patient and in the controls. Biochemical investigation included mea-
surement of total cholesterol, high density lipoproteins (HDL), low 
density lipoproteins (LDL), triglycerides, and blood electrolytes, 
such as, potassium, sodium and chlorine. Glycemic parameters, in-
cluding fasting and 2-hour postprandial glycemia were measured in 
all examinees by means of oral glucose tolerance test (OGTT). Body 
mass index and plasma renin activity were assessed in every exam-
inee. All the parameters above were analyzed separately by a size of 
a neoplasm, by deviations in serum cortisol and aldosterone, and 
urine catecholamines, and by presence of metabolic disorders.

Results and discussion
By a size of an adrenal neoplasm all patients were divided into 

three groups. Of 98 patients, 57 patients (58.2%) included into the 
first group had adrenal neoplasms with a size < 1cm. In 17 patients 
(17.4%) of the second group sizes of adrenal neoplasms varied from 
1 to 3 cm. In twenty four patients (24.5%) of the third group adrenal 
neoplasms exceeded 3 cm in size.

Mean age of 57 patients with adrenal neoplasms less than 1 cm in 
size was 33.7 ± 2.2 years. Mean duration of arterial hypertension was 
3.83 ± 1.01 years. In this group of patients (n=57) subclinically elevat-
ed levels of cortisol were found in 7 patients (12.3%), hyperaldoste-
ronism could be seen in 4 (7%); in 3 patients (5.3%) concentrations 
of 24-hour urinary catecholamines were found increased. Mean age of 
patients in the second group was 39.8 ± 2.9. years, mean duration of 
arterial hypertension was 6.26 ± 2.2 years. There were 5 cases (29.4%) 
of subclinical Cushing’s syndrome, 3 cases (17.6%) of hyperaldoste-
ronism (Р< 0.05 versus the size of neoplasms under 1 cm); urinary 
catecholamines were found elevated in 15 patients (88.2%). As com-
pared with the patients in the first and second groups, significantly 
higher concentrations of hormones were found in patients with the 
largest adrenal neoplasms. Thus, subclinical Cushing’s syndrome and 

hyperaldosteronism were found in 9 (37.5%) and 4 (16.7%) patients, 
respectively (Р< 0.05 versus the size of neoplasms under 1 cm); insig-
nificantly higher concentrations of catecholamines were registered in 
18 (75%). In this group of patients mean age was 39.5 ± 2.85%, mean 
duration of arterial hypertension was 4.21 ± 1.3 years.

As it can be seen, frequency of subclinically elevated concentra-
tions of adrenal hormones, cortisol and aldosterone, in particular, is 
directly proportional to increase in the size of adrenal incidentalo-
ma. As to catecholamines, their elevated levels were not confirmed 
as statistically significant; adequate clinical presentation was absent.

Regardless of a neoplasm’s size, initial examination helped detect-
ing hypercortisolism and hyperaldosteronism in 21 (21.4%) and 11 
(11.2%) patients, respectively; significantly higher concentrations of 
catecholamines were found in 79 (80.6%) patients to confirm lower 
sensitivity of catecholamines in diagnosis of adrenal neoplasms.

Next, we compared character and frequency of metabolic disor-
ders between patients with adrenal incidentalomas of various sizes 
and the subjects in the control group. In the first group arterial hy-
pertension was registered in 42 of 57 patients (73.7%); its mean du-
ration was the least one as compared with the values in other groups 
of patients and in the controls (3.83 ± 1 years) (P<0.05). Adverse 
body mass index (BMI) was found in 32 patients (56.2%). In this 
group metabolic disorders were registered in 38 patients (66.6%); 
dislipidemia was found in 38.5% (n=22). As to carbohydrate me-
tabolism disorders, the impaired fasting glucose (IFG), the impaired 
glucose tolerance (IGT) and diabetes mellitus were registered in 3 
(5,3%), 7 (12.2%) and 3 (5.3%) patients, respectively.

Of 17 patients in the second group metabolic disorders were 
registered in 12 (70.1%) and included dislipidemia (n=7, 41.2%) 
and higher BMI (n=13, 76.5%). Carbohydrate metabolism disor-
ders were found in 8 patients (47.1%) and included one case of 
the impaired fasting glucose (5.9%), 4 cases of the impaired glu-
cose tolerance (23.5%) and 3 cases of diabetes mellitus (17.7%). In 
this group arterial hypertension was registered in 76.5% of patients 
(n=13) with the highest mean duration as compared with the val-
ues in other groups of patients and in the controls (6.26 ± 2.2 years).

Of twenty four patients with the largest adrenal incidentalomas 
(size < 3 cm) various metabolic disorders were found in 18 (75%), and 
this frequency is the highest one as compared with the values in other 
groups (66.6% and 70.1% of patients in the first and second groups, 
respectively). In this group adverse BMI was registered in 13 patients 
(54.2%), dislipidemia was found in 11 (45.8%). Carbohydrate me-
tabolism disorders were found in 8 patients (33.3%) and included 
3 cases of the impaired fasting glucose (12.5%), one case of impaired 
glucose tolerance (4.1%) and 4 cases of diabetes mellitus (16.6%). 
Arterial hypertension was found in 20 patients (83.3%).

Thus, the larger the sizes of adrenal neoplasms were the higher 
was frequency of metabolic disorders. As compared with the con-
trols, in patients with adrenal neoplasms significant changes could 
be seen in concentrations of glucose, HDL and triglycerides as well 
as in BMI and arterial pressure; parameters of both lipid and carbo-
hydrate metabolism tended to increase quite clearly.

To assess the role of subclinical hormonal activity in progres-
sion of metabolic disorders we studied incidence of the metabolic 
syndrome components in patients with subclinical Cushing’s syn-
drome, hyperaldosteronism and those with pheochromocytoma.

In our study subclinical Cushing’s syndrome was registered in 
21 of 98 patients (21.4%), 77 (78.6%) patients had concentrations 
of cortisol within normal limits. We have managed to demonstrate 
clear correlation between onset and progression of metabolic dis-
orders and high concentrations of cortisol (Table 1).
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Table 1. – Correlation between frequency of metabolic disorders and 
concentrations of cortisol in patients with incidentalomas (n=98)

AH High BMI DLP CMD IFG IGT DM MD
Elevated cortisol
(n=21) 

17
(80.9%)

15
(71.4%)

14*
(66.7%)

9
(42.8%)

2
(9.5%)

4
(19%)

3
(14.3%)

17
(80.9%)

Normal cortisol
(n=77)

58
(75.3%)

43
(55.8%)

26
(33.7%)

20
(26%)

5
(6.5%)

8
(10.3%)

7
(9.1%)

51
(66.2%)

Notes: AH — arterial hypertension, BMI — body mass index, DLP — dislipidemia, CMD — carbohydrate metabolism disorders, IFG — 
impaired fasting glucose, IGT — impaired glucose tolerance, DM — diabetes mellitus, MD — metabolic disorders.

* Р<0.01 vs a group with normal cortisol
Next, we studied effect of concentrations of aldosterone on clin-

ical symptoms of adrenal incidentalomas. Aldosterone plays a cen-
tral role in the regulation of blood pressure increasing reabsorption 
of ions and water in the kidney, to cause the conservation of sodium, 
to decrease plasma renin, to accelerate secretion of potassium, and 
by this to cause hypoglycemia, increase in water retention, and in-

crease in blood pressure and blood volume. When dysregulated, 
aldosterone is pathogenic and contributes to the development and 
progression of cardiovascular and renal disease. In our study sub-
clinically elevated concentrations of aldosterone were registered in 
11 patients (11.2%) with adrenal incidentalomas, its concentrations 
within normal limits were found in 87 patients (88.7%) (Table 2).

Table 2. – Correlation between concentrations of aldosterone and biochemical 
parameters in patients with adrenal incidentalomas (n=98)

AH High BMI DLP CMD IFG IGT DM MD
Elevated aldosterone
(n=11)

10
(90.1%)

6
(54.5%)

7
(63.6%)

4
(36.3%)

2
(18.2%)

1
(9.1%)

1
(9.1%)

9
(81.8%)

Normal aldosterone
(n=87)

65
(74.7%)

52
(59.7%)

33
(37.9%)

25
(28.7%)

5
(5.74%)

11
(12.6%)

9
(10.3%)

59
(67.8%)

Notes: AH — arterial hypertension, BMI — body mass index, DLP — dislipidemia, CMD — carbohydrate metabolism disorders, IFG — 
impaired fasting glucose, IGT — impaired glucose tolerance, DM — diabetes mellitus, MD — metabolic disorders.

In our study concentrations of aldosterone were found to vary 
from 82.32 ± 5.1 pg/ml to 195.33 ± 12.5 pg/ml to be significantly 
higher than those in the control group (P<0.001) and in patients 
with normal aldosterone (P<0.001). PAC/PRA (plasma aldoste-
rone concentration/plasma renin activity) ratio was 125.8, that is, 
the one not exceeding the cut-off value of 140. Of note, mean age 
of patients with normal aldosterone was 35.22 ±1.35 years, while 
mean age of patients with hyperaldosteronism was 45.7 ± 3.3 years 
(P<0.01) with the prolonged arterial hypertension in medical his-
tory, mean duration of which was 4.61 ± 0.72 years versus 5.91 ± 
± 2.25 years of arterial hypertension duration in patients with hy-
peraldosteronism (P<0.01). It should be noted, that concurrent in-
crease in neither cortisol nor catecholamines was registered among 
patients with high concentrations of aldosterone. No changes were 
found in the concentrations of potassium and plasma renin either. 
Furthermore, in patients with hyperaldosteronism incidence of the 
metabolic syndrome was almost as high as the one in patients with 
hypercortisolism. In those with hyperaldosteronism incidence of 
arterial hypertension was high, adverse BMI and diabetes mellitus 
occurred less frequently.

Pheochromocytomas, tumors associated with  incidentalo-
mas producing catecholamines are of special  interest. Due to its 
non-specific properties it is difficult to diagnose pheochromocyto-
mas intra vitam. In our study elevated concentrations of adrenaline 
were found in 79 of 98 patients (80%); levels of noradrenaline and 
dopamine were elevated in 59 (60%) and 27 (27.5%) patients, re-
spectively. But clinical picture typical of pheochromocytoma could 
be seen in 7 patients (7.1%) only. Postoperatively pheochromocy-
toma was diagnosed in 9 (9.2%). Due to low specificity of the assay 
to measure catecholamines we did not make the point to analyze 
clinical, biochemical and hormonal parameters in association with 
their concentrations.

Presence or absence of the metabolic syndrome  in patients 
with adrenal incidentalomas was the next aspect for us to analyze 

clinical-paraclinical parameters of the patients. None metabolic 
disorders were found in 30 of 98 examinees (30%); some or other 
components of the metabolic syndrome could be seen in 68 patients 
(70%). To clarify the causes of metabolic disorders we have per-
formed a comparative analysis of clinical, biochemical and hormonal 
parameters.

Mean age of patients with adrenal incidentalomas without any 
metabolic disorders was 30.3 ± 1.83 years (P<0.01). There were 
16 men (53%) and 14 (47%) women among them. Nineteen patients 
(63.3%) had arterial hypertension with mean duration of 2.68 ± 
 ± 0.79 years (P<0.001 vs the values in the controls). Mean arterial 
pressure was 166.6 ± 6.3/106.6 ± 3.53 mm Hg, mean BMI value was 
22.7 kg/m 2. There were no differences in mean concentrations of 
hormones between this group and the controls, though high cortisol 
was registered in 13.3% (n=4) and high aldosterone was found in 
6.67% (n=2). High concentrations of adrenaline, noradrenaline and 
dopamine were found in 22 (73.33%), 17 (56.67%) and 6 (20%) 
patients, respectively. Parameters of lipid profile were within normal 
limits and did not differ from those in the controls. There were no 
carbohydrate metabolism disorders, and, consequently, pathologi-
cal conditions, such as impaired fasting glucose, impaired glucose 
tolerance and diabetes mellitus in this group of patients.

The metabolic syndrome was registered in 68 of 98 patients 
(70%) with adrenal incidentalomas (mean age 39.1 ± 1.58 years). 
There was similar frequency of metabolic disorders  in men and 
women. Arterial hypertension was registered in 56 patients of this 
group (82.4%). Mean duration of arterial hypertension was 5.68 ± 
± 0.91 years, that is, significantly higher as compared with the one in 
patients without metabolic syndrome (P<0.05). Mean systolic and 
diastolic arterial pressure was 171.9 ± 4.84 and 105 ± 2.78 mm Hg, 
respectively. It should be noted that though mean concentrations 
of hormones were not different from the normal ones, isolated in-
crease  in levels of some hormones took place. Thus, hypercorti-
solism and hyperaldosteronism were registered in 1/4 (25%) and in 
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9 patients (13.34%), respectively. Elevated levels of adrenaline, nor-
adrenaline and dopamine were found in 57 (83.8%), 42 (61.7%) and 
21 (30.8%) patients, respectively. Total cholesterol (n=26, 38.2%), 
triglycerides (n=24, 35.3%), HDL (n=21, 30.9%) increased, while 
LDL (n=40, 58.8%) reduced. Body mass index was found adverse in 
58 (85.3%) patients; mean BMI in this group of patients was 28. 6 ± 
± 0.43 kg/m 2. Carbohydrate metabolism disorders were found in 
29 (42.6%) patients and included impaired fasting glucose (n=7, 
10.2%), impaired glucose tolerance (n=12, 17.6%) and diabetes 
mellitus (n=10, 14.7%).

To sum up, it should be noted that metabolic disorders was the 
basic component in manifestations of adrenal incidentalomas to be 
contributed by dislipidemia, high BMI, age, high levels of hormones 
and glucose, and to be confirmed by significant changes in the pa-
rameters as compared with those in the control group and those in 
group of patients without metabolic disorders. In addition, signifi-
cant correlation was established between frequency of metabolic 

disorders and subclinical hormonal activity, high levels of cortisol 
and aldosterone, in particular.

Conclusions
Potential sources of hormonal activity, adrenal incidentalo-

mas in our study were accompanied by subclinical Cushing’s syn-
drome and hyperaldosteronism in 21.4% and 11. 2%, respectively; 
in 9.2% it was silent pheochromocytoma. The larger the neoplasm 
the higher was frequency of cases of subclinical hormonal activ-
ity. Metabolic disorders were registered  in 70%; higher body 
mass index was found in 85.3%, dislipidemia and carbohydrate 
metabolism disorders occurred in 58.8% and 42.6%, respectively. 
Frequency of metabolic disorders was proportional to the size 
of adrenal incidentalomas. In our study it varied from 66.6% in 
patients with neoplasms less than 1 cm to 75% in patients with 
neoplasms more than 3 cm in size (P<0.05). Significant correla-
tion was found between subclinical hormonal activity and meta-
bolic disorders.
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Abstract: The results of evaluation of the genealogical characteristics of children with epileptic encephalopathy and symp-
tomatic epilepsy with different etiologies.

The results showed that the genealogical analysis of children with epileptic encephalopathy revealed a high proportion of 
epilepsy in families. Moreover, the family history was similar to his father’s side, and from the mother’s side. However, most 
recorded epilepsy proband degree relatives II, affinity compared to other family members. Decrease the frequency of epilepsy in 
relatives from distant degree of kinship of the proband may indicate the multifactorial nature of the disease. The risk of disease 
was higher in cases where the epilepsy suffered the father or mother of a proband. Among parents of probands had a higher 
frequency of consanguineous marriages, compared with the prevalence of inbreeding in the population of Uzbekistan, which is 
also one of the possible indicators of the multifactorial nature of epileptic encephalopathy.

Keywords: Children, epileptic encephalopathy, symptomatic epilepsy, genetics.

Introduction
Epilepsy — one of the most urgent problems in pediatric neu-

rology. The frequency of epilepsy  in the pediatric population  is 
0.5–0.75% of the child population [5]. According to WHO, about 
50 million people worldwide have epilepsy, about 90% of people 
with epilepsy live in developing regions, about 70% of cases, epi-
lepsy can be treated, however, about three-quarters suffering from 
the disease of people in developing countries do not receive the 
necessary for their treatment.

The origins of the different forms of epilepsy are essential fam-
ily history, exposure to exogenous and organic brain damage. The 
study of genetic factors in epilepsy is of great scientific and practi-
cal interest.

Scientific views in the area of  inheritance of epilepsy devel-
oped in diametrically opposite directions: from total denial of the 
role of heredity in the genesis of epilepsy, epilepsy recognition to 
genetically determined disease.

Most researchers the role of hereditary factors in the occurrence 
of epilepsy is not denied, but is regarded as a predisposing moment 
[9]. Most studies have shown that the risk of epilepsy in patients 
with epilepsy progeny of 3–4%, which is 2.4 times higher than the 
general population [7].

The development of hereditary diseases due to the action of 
the mutant gene is transmitted in the family from generation to gen-
eration. When the family illness recurrence of a disease in family 
members is usually the result of the influence of the environment. 
The term “family” is used also in cases where it is not known whether 
the disease is genetically determined, or it is due to other causes.

Currently, clinical genetics has a range of information methods 
to identify patterns typical of hereditary diseases.

In clinical therapy used genealogy, mathematical-statistical 
methods and caryological genetic analysis. The main objective of 
the genealogical method is to study the nature of the distribution of 
hereditary traits in the family. This is achieved by drawing up family 
trees on which solved the question of the frequency of a disease, 
particularly its transfer.

Genealogical lineages analysis provides the basis for genetic 
counseling, that is, address the issue of the risk of birth of sick fam-
ily, burdened with hereditary diseases [6].

In compiling pedigrees use special characters. In drawing up 
the tables pedigrees in several steps. First of all, it is the so-called 

“legend”, held initial collection of family history. Once the pedigree 
carried genealogical analysis.

Pedigree patients with epilepsy are often full of families, pheno-
typically similar, but not identical conditions. This indicates instabil-
ity of the functional state of the brain that allows some authors to 
conclude that the genetic predisposition that makes a special condi-
tion of the brain — “paroxysmal brain” (for AM Wayne).

In the diagnosis of epilepsy has a family history of importance. 
In the history of states not hurt anyone any member of the family 
with epilepsy. In addition, it noted there if a family illness so-called 
epileptic circle. These include migraine attacks, sleepwalking, binge 
drinking, bedwetting, stuttering, and others. It is also important to 
consider changes in the epileptic nature of the parents and relatives 
of the patient.

The aim of this study was to determine genealogical charac-
teristics of children with epileptic encephalopathy and symptomatic 
epilepsy.

Materials and methods
We observed 69 children with epileptic encephalopathy (group 

1) and 50 children with symptomatic epilepsy (group 2). All pa-
tients of similar age from 2 to 14 years. The control group consisted 
of 20 healthy children.

Genealogical method surveyed 240 family of I degree relatives 
(parents, siblings) of children with epileptic encephalopathy and 
symptomatic epilepsy. Compiled detailed pedigree, which includ-
ed information about the diseases in 3 generations of a family. The 
genetic material was collected on both parent lines by cross-survey 
of both parents and sometimes grandparents.

Results of the study
Total analyzed in the model population 867 people. The data 

obtained are compared with a generalized response to family 
20 healthy people 310 people analyzed in the model population.

The number of family members who have epilepsy observed in 
31 pedigree was 234 in children with symptomatic epilepsy and epi-
leptic encephalopathy — was 22.

According to the results of our research in 3 (9,67 ± 5,31%) 
pedigrees revealed 2 cases of symptomatic epilepsy in 26 (83,87 
± 6,6%) marked by heavy burdened family (up to 3 patients and 
more). In determining the epileptic encephalopathy revealed that 
6 (19,35 ± 7,1%) cases of epilepsy was observed in one member 
of the pedigree, 4 (12,90 ± 6,0%) pedigrees revealed 2 cases and 1 
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(3, 22 ± 3,2%) marked by heavy burdened family (up to 3 patients 
and more).

The families of probands symptomatic epilepsy in generations in 
relation to the total number of patients for each concentration of III- 
1,05%; II- 0,38%; I- 0,25%, and in epileptic encephalopathy: III-0,13%; 
II- 2,92%; I- 1,21%. Weighed down in a population of healthy individu-
als there was significantly less: III- 0%; II- 0,32%; I- 0%.

To  illustrate, give the following observation: pedigree 
Omonkulova R. 5  years. Diagnosis: Epileptic Encephalopathy 
2 diabetes. From the pedigree is evident that the patient has a fam-
ily history of the parents: paternal — aunt of the proband (II, 2) 
epilepsy, and her grandmother’s brother (I, 3) and the father of the 
proband — symptomatic epilepsy, maternal aunt and grandfather 
(I, 2) proband also had epilepsy, also have a brother and sister of 
the proband were observed spasmodic paroxysms.

Given that the prevalence of blood-related marriages among the 
Uzbek population reaches 10.5% [5], we analyzed the inbreeding 
among relatives of children suffering from epileptic encephalopathy. 
The main type of consanguineous marriages — a marriage between 
cousins, siblings, long-distance relationship is not uncommon.

The frequency of consanguineous marriages could even higher, 
as some families are distantly related, not know about it. The pres-

ence of blood marriages were detected in 17 (24,6 ± 9,6%) cases 
from families of probands with epileptic encephalopathy.

Thus, in 7 families, parents were first cousins (10,1 ± 6,1%), in 
4 families — parents were uncle and niece (5,8 ± 2,2%). In 6 fami-
lies, parents were distant relatives (8,7 ± 4,8%).

In the control group, consisting of 20 families found a family in 
which the father and mother were distant relatives (5,0 ± 4,9%).

Conclusion
The results showed that the genealogical analysis of children 

with epileptic encephalopathy revealed a high proportion of epi-
lepsy in families. Moreover, the family history was similar to his 
father’s side, and from the mother’s side. However, most recorded 
epilepsy proband degree relatives II (2.92%), affinity compared to 
other family members. Decrease the frequency of epilepsy in rela-
tives from distant degree of kinship of the proband may indicate 
the multifactorial nature of the disease. The risk of disease was 
higher in cases where the epilepsy suffered the father or mother 
of a proband. Among parents of probands had a higher frequen-
cy of consanguineous marriages, compared with the prevalence 
of inbreeding in the population of Uzbekistan, which is also one 
of the possible indicators of the multifactorial nature of epileptic 
encephalopathy.
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Season dynamics of changes in water microb structure in 
some water storage reservoirs of Uzbekistan

Abstract: The dynamics of seasonable levels of microorganisms in water samples from some water storage reservoirs of 
Uzbekistan has been studied in the comparative aspect. In Charvak water storage reservoir (WSR), the quality of water, judging 
by the microbiological indicators, many-fold exceeded the indicators of Kattakurgan WSR and Tuyamuyun water works facility.

Keywords: water storage reservoirs, reservoir water, microbe structure, pathogenic microorganisms, opportunistic micro-
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Water storage reservoirs (WSR) are special geographical natural 
and climatic bodies being an obligatory part of a landscape of ter-
ritories of many countries of the world. Though they were created by 
people, they are exposed to a severe impact of many natural factors, 
hydrometeo-rological ones in particular [1; 7].

Alterations in mineral and chemical composition, water hard-
nessare known to change quantitative and qualitative structure of 
water microflora. Pathogenic microorganisms (PM) transmitted by 
water, adapting to these conditions, change the biological properties. 
It leads to a lower percent of yielding normal microflora representa-
tives (mesophilic aerobes and facultative anaerobes) as well as PM 
being in the WSR [3–5; 6; 9].

Aim of the study. A comparative study of the seasonal dynam-
ics of the cultivation of microorganisms of different WSR.

Material and methods. Taking  into consideration the three 
types of WSR in RUz. (bed, off-stream, mixed) three WSR chosen 
for the research: the bed one — Charvak, the off-stream one — Kat-
takurgan; the mixed one — Tuyamuyun water works facility (WWF) 
which include WSR (areas) Ruslovoe, Kaparas and Sulton Sanzhar.

The WSR profiles: Kattakurgan WSR (Kattakurgan district of 
Samarkand province) — a valley, irrigational WSR of off-stream 
type, has been used since 1941. The reservoir is located in the left-
bank part of the Zeravshan valley 6 km to the south of the city of 
Kattakurgan. Filling is made through the bringing channel from the 
Karadarya which is the Zeravshan’sinflow. The reservoir surface is 
80.5 km 2, the volume of the WSR over 662 million m 3, the dead 
storage is 24 million m 3. The irrigational aims are gained by water 
accumulation during the winter-spring period through giving water 
from the WSR in the time of plants’ vegetation. By its external water 
exchange it is of accumulation and transit one type I [7; 12].

Tuyamyun WSR (Tuyamuun WWF) started to be filled up in 
1984. This WSR is of mixed type (bed and off-stream). It is locat-

ed inTuyamyun canyon being on the border of the middle and up-
per water course of the river Amu Darya 450 km from the Aral Sea. 
The full capacity of all WSR makes 7.8 km 3, the useful capacity is 
5.28 km 3. The water — table is over 250 km 2, the area of the water 
surface is 780 km 2. The length is 80 km, water level at the dam is 
13 m. By its morphological type it is complex hollow-valley one 
[7; 12].

Charvak WSR (Bostanlyk district of Tashkent province, 85 km 
from the city of Tashkent) is a bed, valley WSR constructed in 1978. 
It was formed by damming the river Chirchik at its exit from the 
Charvak hollow. The WSR has the full volume of 2,006 km 3, the 
useful one is equal to 1.58 km 3, the surface area with the normal 
banked up level is 40.1 km 3. The full reservoir area is over 41 km 2, 
the maximum depth by the dam is 150 m, and the water volume is 
about 2 billion m 3. Filling with water occurs, basically, in spring ow-
ing to snow thawing. The reservoir is used in summer during plants’ 
vegetation. By external water exchange it is of the accumulation-
transit type 1 [7; 12].

The water from WSR was taken by sterile bathometers from 
the depth up to 20 cm from the water surface in the volume of one 
liter. When it was necessary to take samples at different depths, 
benthonic samples were taken at the depth of 30–50 cm from the 
bottom. In bathing places (Kattakurgan and Charvak WSR), the sur-
face water layer was sampled not immersing the bottle’s neck. In the 
rivers (the Amu Darya) and WSR (Kattakurgan, Tuyamuyun and 
Charvak) sampling was made using boats. The water samples were 
delivered following the methodical recommend-dations specified 
by S. K. Alieva et al. [2]. The term of the beginning of the tests did 
not exceed 2.5–3.5 hours after the moment of sampling [13; 14].

All microbiological tests were made according to the recom-
mendations developed by Alieva S. K. et al. [2] and Nedachin A. E. 
[8]. The total number of saprophile microorganisms (TNMC), the 
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total coliform bacteria count (TCB), thermo-tolerant coli form bac-
teria (TTCB), the TTCB number in 1 dm 3 of waters (according to the 
State Standard (GOST) 950–2011 — coli index), PM (Shigellaspр., 
Salmonella spр.) and opportunistic microorganisms (OM) (Esch‑
erichia spр., Staphy‑lococcus spр., Enterococcus spр.). To carry out the 
bacteriological tests the standardized culture me-dia produced by 
“HiMedia” (India) were used. All tests were made in 2012–2014, 
the samples were taken three times from each study-point, all in all 
9 series of tests were made.

Statistical processing was made by the analysis of variance with 
calculation of arithmetic mean (M), errors of arithmetic mean (m).
Significance of differences was calculated according to Fi-sher — 
Student criterion (P). The differences were thought to be represen-
tative with Р <0.05. All calculations were computered using “Pen-
tium 4” processors with a package of applied programs for medical 
and biologic research. When organizing and carrying out the re-
search the principles of demonstrative medicine were applied [11].

Results and discussion. The obtained findings of microbio-
logical tests of water from Kat-takurgan WSR have shown that the 
total TCB in 1 dm 3of water in summer was the lowest in the water 
lower the dam, i. e. 500 CFU/100 ml (means 500 colony forming 
units per 100 ml of sample). It corresponds to the normal values for 
WSR of category I but it is twice lower the norm for water reservoirs 
of category II [10]. In other samples taken from different places of 
water storage reservoirs, the TTCB values were 2–9 times higher 
than the indicators determined lower the dam (500 CFU/100 ml), 
i. e.1,100  CFU/100  ml (in the middle of the reservoir); 
5,200 CFU/100 ml (before the dam) and 9.400 CFU/100 ml (in 
the recreational zone). In spring this indicator was 2–3 next lower 
orders than in summer in all the places of sampling.

In all the water samples taken from different places in sum-
mer, the TNMC  value was above the norm  — no more than 
100 CFU/100 ml [10]. In particular, it was expressed in the water 
samples from the recreational zone (250 CFU/100 ml). During the 
spring these indicators worsened in 1.5–5.2 times in comparison 
with the standard and were above the summer parameters (Р<0.05).

The research was conducted tostudy the microbiological indi-
cators in the water samples from Tuyamuyun WWF as well.

The findings show that the TTCB highest parameters in sum-
mer were found out in the water samples taken lower the dam in 
Ruslovoe WSR and in the discharge channel (the river Amu Darya), 
1.3000 CFU/100 ml each. The lowest quantity was revealed in the 
water samples from Sulton Sanzhar WSR (500 CFU/100 ml), this 
quantity corresponds to the standard values [10].

The parameters of water from Kaparas and Ruslovoe WSR (be-
fore the dam) in summer also were above the norm, but they are sig-
nificantly lower than the indicators before the dam and the discharge 
channel (Р<0.01). The TNMC indicators in all water samples, irre-
spectively of the samp-ling place, were more than 300 CFU/100 ml 
that exceeded the standard values [10]. A different picture was ob-
served when studying the spring indicators: while there were no 
significant changes in the TTCB quantity, the TNMC values were 
dramatically lowered (Р<0.001). TTCB seasonal dynamics greatly 
differs only in Kaparasand Sulton Sanzhar WSR.

In the water samples from Sulton Sanzhar, this parameter 
did not exceed the norm. This finding is explained by the fact that 
the water in Sulton Sanzhar WSR comes from Ruslovoe reservoir 
through Kaparas reservoir where the water is desilted and the clari-
fied water comes to Sulton Sanzhar. Apparently, microorganisms 
together with chemical substances and suspended particles from 
clay and sand gravitate to the bottom of Kaparas WSR. Besides, in 

these WSR (Ka-paras and Sulton Sanzhar) there is almost no move-
ment of water and it excludes raising the suspended particles from 
the reservoir bottom on to the surface. In spring the quality of water 
spe-cified by the TTCB parameter does not differ from the norm, 
the TNMC indicator is significantly better (Р<0.001) almost in all 
the samples.

By the microbiological indicators, the quality of water in Tuy-
amuyun WWF is significantly worse than the same indicators of the 
Kattakurgan WSR — both in TTCB and TNMC.

Microbiological tests were made with water samples from Char-
vak WSR. The findings show that in water samples from the middle 
of the reservoir and before the dam, the results of summer tests were 
below the top borders of the norm for reservoirs of category II [10].

Indicators of the coli index of water samples before the dam 
(800 CFU/100 ml) were within the normal values for reservoirs of 
category I — 1000 CFU/100 ml [10], however, in the recreational 
zone, they were above (1200 CFU/100 ml) the normal amounts.

TNMC indicators in all water samples, irrespectively of the 
place of samplingin Charvak WSR, were within the specified stan-
dard values. Only the TNMC of the recreational zone and lower the 
dam were above the level of the top borders of the standard, while in 
other water samples, the TNMC value was 3.3 and 5.0 times lower 
than the top borders of the norm. In all water samples, irrespectively 
of the place of sampling, PM were not found out.

The samples of water taken in spring did not differ much from 
the ones which were taken during the summer; the TTCB and 
TNMC indicators were significantly lower than not only the norm, 
but also the summer indicators (Р<0.001).

When comparing microbiological indicators of Charvak WSR 
to other water objects described above, it was revealed that all the in-
dicators were many-fold lower and are within the specified limits. 
Apparently, it is the basic difference of water of Charvak WSR in 
comparison with the water of the Kattakurgan WSR, and especially 
the water of Tuyamuyun WWF. This demonst-rates that Charvak 
WSR is filled with the mountain rivers with low temperature of wa-
ter with no evident shoal and small amount of plankton. To study 
culturing abilities of PM and OM of the water samples of the WSR 
under comparison was the next step of our research.

The microbiological research was conducted to identify and dif-
ferentiate Shigellaspр., Salmonella spр., Escherichia spр., Staphylococcus 
spр. And Enterococcus spр. Causative agents of bacterial intestinal in-
fections, e. g. Shigellaspр., Salmonella spр. and Escherichia spр., were 
studied with a view of substantiation of quality of water in WSR.

In summer, identification of Shigella spр., Salmonella spр., Esche‑
richia spр., Staphylococcus spр. And Enterococcus spр., irrespectively of 
the place of water sampling, failed in Kattakurgan WSR. Apparently, 
it is because the time of sampling water coincided with the reser-
voir filling up when water movement was considerable. Besides, the 
zones of sanitary protection of the WSR r and regular anti-epidemic 
measures were strictly followed. However, another picture was ob-
served in spring: in the samples from the middle of the reservoir, the 
recreational zone and before the dam Shigella spр., Salmonella spр. 
And Enterococcus spр. were found out.

The similar research was conducted with water samples from 
Tuyamuyun WWF. The findings show that in summer Shigellaspр., 
Salmonella spр., Escherichia spр., Staphylococcus spр. and En‑terococ‑
cus spр. were not found in the water samples from Kapras, Sulton 
Sanzhar WSR and from the ones taken before the dam of Ruslo-
voe WSR. Escherichia spр., Staphylococcus spр. and Enterococcus spр. 
were found in the water samples taken lower the dam of Ruslovoe 
WSR and the discharge channel (the river Amu Darya). The indi-
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cators of spring tests did not differ greatly from the summer ones, 
except for Enterococcus spр., which was revealedin all the samples. 
No certain regularities related to the place of sampling or season 
were revealed.

The microbiological tests to study culturing profile sof the 
microorganisms from water samp-les from Charvak WSR have 
yielded the following results: Escherichia spр. and Enterococcus spр. 
were  identified in the water samples from the recreational zone. 
Shigella spр. and Salmonella spр. were not. The research conducted 
during spring did not give any positive bacteriological results.

Enterococcus spр. and Staphylococcus spр. were revealed to be cul-
tured only on banks (at a distance of 1 m from the bank) of the WSR 
where there were recreational zones or cattle was grazed (Р<0.05). 
Starting from a distance of 5 m and farther as well as and in the 
depth of 20 cm and more, PM and OM, including Enterococcus spр.
and Staphylococcus spр. were not cultured in all studied water stor-
age reservoirs.

Apparently, Enterococcus spр. and Staphylococcus spр. can be use 
as sanitary-indicative microorganisms (SIM) for recreational zones 
of WSR and their detection even in insignificant quantities can be 
considered as the factor of microbe contamination and a risk factor 
for recreational zones of WSR.

Conclusions:
1. The results of microbiological tests of Kattakurgan WSR have 

shown that TTCB in 1 dm 3 in summer exceeded the norm in the 

water samples from the reservoir in 2.2 times on average, in the sam-
ples taken before the dam, the value was 10.4 times higher, in those 
ones from the recrea-tional zone the value was 18.8 times higher. In 
spring, TTCB was 2–3 orders less than in summer and TNMC, on 
the contrary, was higher.

2. The values of the indicator were 4.5–26.0 times higher in 
the water of Tuyamuyun WWF. Only in water samples from Sulton 
Sanzhar, this indicator did not exceed the norm. In spring the qual-
ity of water TTCB does not differ from the norm, by TNMC it is 
significantly better than in summer.

3. These parameters in Charvak WSR at the level of the top bor-
ders of the norm. Microbio-logical indicators of the quality of wa-
ter in Charvak water storage reservoir were manyfoldhigherthe val-
ues of the Kattakurgan WSR r and Tuyamuyun WWF.

4. Escherichia spр., Staphylococcus spр., Enterococcus spр., 
Shigellaspр. andSalmonella spр. were found out in the water samples 
from Tuyamuyun WWF and the Kattakurgan WSR. The certain 
regularities related to the place of sampling or season were not re-
vealed. Escherichia spр. and Enterococcus spр. were found only in the 
recreational zone of Charvak WSR.

5. Enterococcus spр. and Staphylococcus spр. can be used to 
use as sanitary-indicative mic-roorganisms of recreational zones 
of WSR, their detection, even in insignificant quantities, can be 
considered as the factor of microbe contamination and a risk factor 
for recreational zones of WSR.
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It is known that cerebral palsy polietiologic nevrologic disease 
often starts as a result of intrauterine damage to the central nervous 
system, continued in the first years of postnatal life, uniting all forms 
of spastic paralysis with similar clinical features (). In the structure 
of the causes of cerebral palsy recovered prenatal, natal and postnatal 
factors. These include infectious diseases of mother during pregnan-
cy, mental, physical, and mechanical trauma during delivery, asphyx-
ia and others. The impact of these factors leads to ischemic injury 
periventricular areas of the brain, and atrophic changes in different 
parts of the cortex. There are more than 20 forms of cerebral palsy, 
but most often meets double hemiplegia is characterized by a pro-
nounced atrophy of the cerebral cortex in the form of microcephaly 
and increased ventricular volume; mental development of de chil-
dren with this form of cerebral palsy, and corresponds to the mini-
mum oligophrenic degree in imbecility or idiocy. At the same time, 
especially patomorfologic changes in different parts of the brain dur-
ing cerebral palsy accession seizures have not been studied, revealing 
them can reveal the essence of the pathogenesis, morphogenesis and 
morphology of the severe pathology of nerve tissue.

The aim of the work was to identify features in the compara-
tive aspect patho-morphological changes in children with cerebral 
palsy in the form of microcephaly with symptomatic epilepsy with-
out it.

Material and methods. The object of the study were 5 brains 
taken at autopsy of children died from cerebral palsy, of which 3 cas-
es on the clinical data from the disorder syndrome. First studied the 
anatomical parameters of the brain: the state of hemispheres, their 
symmetry, surface condition and convolutions, their symmetry, 
sphericity, and the number, state and subcortical regions of the ven-
tricles, a condition of cerebellum and the medulla oblongata. Then 
brain was cut by Shore from each hemisphere, subcortical sections 
taken size pieces 1.5×1.5 cm. After fixation in 10% neutral solution 
of formalin and dehydrated in alcohols embedded in paraffin. His-
tologic sections 5–6 microns thick were stained with hematoxylin-
eosin, Nissl method for acid mucopolysaccharides impregnation 
and glial cells and

Results and its discussion. Results of morphological stud-
ies have shown that when microcephaly all parts of the brain are 
reduced symmetrically due to the backlog and the violation of its 
growth. Mass brain compared with normal reduced on average 
by 24%. Hemispheres of the brain, particularly the frontal lobes 
atrophic, reduced in size, are asymmetrical. Sometimes the pres-
ence of mikrogirii detected lesions makrogirii, gonadal agenesis, 
and even nuclear structures, expansion of the ventricles and sub-
arachnoid spaces.

Microscopic examination revealed secondary changes caused 
by brain scars: Smart narrow, irregularly shaped, deep-bo-breather. 

Sometimes deep in the brain revealed a cystic cavity is divided into 
several compartments or pores. It’s time represents a scar lesions 
caused by vascular changes in the brain occurred during fetal life. 
Microscopically, there is a lack of nerve cells in the superficial lay-
ers of the cortex (Figure 1a), but the nerve cells are available in the 
state-of atrophic and distrait cal changes observed around glial cell 
proliferation and thickening of the vessel walls. Pia considerably 
thickened and tortuous due to the increase of fibrous connective 
tissue structures.

Under the brain tissue of the brain shell some what loosened, 
diluted and swollen. When histochemical study by Nissl in the cere-
bral cortex observed asymmetry and deformation of sulci and gyri. 
Blood vessels somewhat widened and thickened wall significantly 
due to proliferation of endothelial cells and connective fibers, which 
apparently leads to ischemia of brain tissue with subsequent atro-
phy of nerve cells. The cerebral sulci nerve cells randomly arranged, 
formed a with out cells fields in the outer part of the cerebral cortex 
(Fig. 1b). The surviving nerve cells of different shapes and con-
ducted, most of them shriveled, in some neurons tiger substance 
densely Skopje as dark purple inclusion inclusions, while in others 
a little concentrated and colored Bazophilic, indicating that there 
are significant metabolic disorders in the cytoplasma nerve cells 
characteristic of seizures. Between the grooves in the neural tissue 
observed sprouting tufts of fibrous connective tissue.

Microscopic examination of microcephaly with seizures noted 
the presence of a massive outbreak of hemorrhage into the deep 
layers of the cerebral cortex. The peripheral of the hemorrhage 
observed resorption of blood cells, turning gemoglobin pigments, 
thinning the surrounding brain tissue, Koto-rye demonstrate the 
newly developed chamber hemorrhage, clinically coincides with the 
development of seizures, and apparently is the direct cause of death 
of the patient. In the center of hematoma erythrocytes and nerve 
tissue in a state of decay, circumferentially marked gliosis small that 
also speak of weakness glial cell regenerative activity due to atro-
phic changes in general. The circumference of hemorrhage in the 
brain activation is determined by a small nerve cells in the form of 
hypertrophy and hyperplasia of glial cells (Fig. 1C). Blood vessels 
slept with wall thickening and development of perivascular edema.

Mikropoligiriya according to the literature and our research 
were the most frequent defect in brain development of children with 
cerebral palsy. Morphologically it is characterized by the presence 
of small, rounded meanders with deep furrows. In the presence of 
seizures marked atrophy of the temporal lobe of the cerebral cortex 
with the thinned of the gray matter and a significant expansion of the 
lumen of the ventricles of the brain. Microscopically when the num-
ber of seizures of nerve cells is limited, and most of them underdevel-
oped, retain some signs of neuroblasts. Other nerve cells represent 
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an intermediate pattern between neuroblastoma and mature nerve 
cell. The processes of cells in a small amount and short. The number 
of nerve cells in the ITS, III is reduced cortical layers are arranged ir-
regularly. The distribution of pyramidal cells marked anomie layers 
heterotopia, in all layers of the cortex are arranged randomly and 
uneven layers. Microscopic studies of individual areas of the cerebral 
cortex was noted that in the frontal area of the cerebral hemispheres 
of the cerebral cortex sulcus asymmetrical, deformed. Where me-
ninges are thickened especially from the grooves atrophied due to 
the proliferation of connective tissue cells and thickening of the ves-
sel walls. When histochemical study by Nissl cases with seizures 
showed that nerve cells are actually arranged randomly in the cortex, 
they are of different sizes and forms, most of them shriveled and de-
formed with uneven content of tiger substance (Fig. 1d). Processes 
of nerve cells due to lack of tiger substances are not determined. 
Glial cells are few in number, are also deformed and atrophic. The 
periventricular part of the cerebral cortex and subcortical areas of 
the brain is determined by polymorphic pathological changes. Ves-
sels hyperplastic, sometimes with the development of angiomatosis, 
a wall of irregularly thickened by proliferation of connective tissue 
cells and fibers. Some of them extended congested, while others 
slept with perivascular edema. The brain tissue is determined by the 
pronounced swelling in the form of different formation of the vacu-

ole. Nerve cells are few in number and are able to wrinkling and 
atrophy. Glial cells in large amounts by hypertrophy and hyperplasia, 
in particular in the perivascular areas of brain tissue.

Conclusions:
1. ICP in the form of microcephaly seen a decrease in brain 

mass, atrophy and deformation of the cerebral hemispheres, the 
presence of foci mikrogirii, makrogirii, agenesis of individual fur-
rows and nuclei, the expansion of the ventricles, and the accession of 
symptomatic epilepsy appear foci of hemorrhage and degenerative 
changes in the nerve cells.

2. The microscopic features of microcephaly were lagging be-
hind in the development and differentiation of nerve cells, the ap-
pearance with out cells fields, chaotic arrangement of nerve cells 
with uneven content of the tiger compound.

3. Mikropoligirii is the most common defect in brain devel-
opment of children with cerebral palsy, morphologically mani-
fested in the form of small, rounded meanders with deep furrows, 
in the presence of symptomatic epilepsy marked thinning of the 
gray matter, the expansion of the ventricles and the emergence of 
foci of hemispheres.

4. Mikropoligirii microscopically observed hypoplasia of the 
nerve cells, the preservation of evidence of neuroblasts and their 
disorderly arrangement of the prevalence of diffuse gliosis.

a) cortical atrophy, thickening of soft brain-ing shell extension 
bezkletochnogo layer of the cerebral cortex. Colouring: hema-

toxylin and eosin. Magnification: ok.10, ob.20.

b) The asymmetry of cortical thickening of the vessel wall, a 
disorderly arrangement of nerve cells. Colour: hematoxylin and 

eosin. Magnification: ok.10 about. 20

в) Massive bleeding in the thickness of the cerebral cortex with 
gliosis in his circle. Colouring: hematoxylin and eosin. Magnifica-

tion: ok.10, ob.20.

g) The random arrangement of atrophy, reduced substance tiger 
in nerve cells. Colouring: hematoxylin and eosin. Magnification: 

ok.10, ob.20.

Figure 1. The child of 2.7 years. Hemiplegic cerebral palsy double form with symptomatic epilepsy
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Morphological and morphometric features of the brain in 
children with cerebral palsy complicated by epilepsy

Abstract: Cerebral palsy (CP) is one of the most severe pediatric neurological diseases. Numerous studies are devoted to 
the diagnosis and treatment of this disease, but the morphological status of the brain in children with CP complicated by epi-
lepsy has not been studied. The aim of this study is to investigate the morphological and morphometric features of the brain of 
deceased children with CP associated with epilepsy. The morphometric studies were performed in 32 cases with hyperkinetic, 
double hemiplegia and hemiplegic forms of CP in the central gyrus of the frontal lobe and the hypothalamus of the affected 
hemisphere. Morphological findings revealed a greater degree of immaturity of the brain of children with CP and seizures that 
may underlie the defect of brake mechanisms of the brain, which causes the occurrence of epileptic foci.
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Cerebral disorders in children is one of the urgent topics of 
modern neurology. The rate of congenital abnormalities of the cen-
tral nervous system in newborn infants ranges from 0.74 to 1.89 cas-
es per 1000 births, while in the general structure of all congenital 
defects of the nervous system accounts 10–20% [1, 2, 9].

Cerebral palsy (CP) is one of the most severe neurological dis-
eases of pediatric age [3, 6, 10]. Numerous studies address mainly 
the issues of diagnosis and treatment of this pathology [4, 5, 7, 8]. 
However, the morphological status of the brain in children with ce-
rebral palsy complicated by epilepsy has not been studied.

The purpose of this study is to investigate morphological and 
morphometric features of the brain in children with epilepsy.

Materials and Methods
Morphometric studies were performed in 32 patients with hy-

perkinetic form of CP, double hemiplegia and hemiplegic form in 
the central gyrus of the frontal lobe of the affected hemisphere and 
hypothalamus.

Brain tissue for histological study was processed according to stan-
dard methods. The sections were stained with hematoxylin and eosin, 
as well as with 0.5% solution of cresyl-violet by Nissle method, the dig-
nity of which is stability of the results and the possibility of directional 
electoral identification of specific nerve cells with all their processes. In 
the preparations were determined morphological and morphometric 
characteristics of the cortex of the temporal lobe of both hemispheres 
and nuclear structures of hypothalamic region of the brain: the thickness 
of the layers of the cortex, the length (height) and width of neurons in 
layers, the density of neurons and neuroglia in square cut in 1 mm 2.

The thickness of the layers of the cortex, the dimensions of the 
bodies of pyramidal neurons in layers I, II, III, IV, V, VI of the cor-

tex were measured by using ocular ruler (7x eyepiece, 20x objec-
tive, microscope Leica). There were used methods of S. M. Blinkov 
and I. I. Glezer (1984). The volume of bodies of pyramidal neurons 
was calculated according to the formula of I. N. Bogolepov, (1978). 
The data were processed by methods of variation statistics.

Results of the study
The thickness of all layers of the affected areas of the cortex of 

the central gyrus of frontal lobe in double hemiplegic form of CP 
without epilepsy was significantly less, in comparison with mor-
phometric parameters of the same areas of the brain in children 
who died because of other causes. In this case, there was significant 
thinning of the thickness of V large pyramidal layer by 2 times, III 
external pyramidal layer by 1.8 times, I, II, IV layers on average by 
1.5 times. VI internal polymorphic cell layer thickens by 50%, com-
pared to control (Table 1).

In case of double hemiplegic form of CP with epilepsy morpho-
metric changes differed somewhat from the above data. It was noted 
some thickening of the external three layers of the cortex, while the 
thickness of IV–V layers was more thin (Photo 1). Morphometric 
changes of the thickness of layers of cortex of frontal lobe of brain 
affected hemisphere in double hemiplegia were undoubtedly asso-
ciated with atrophic changes of cerebral cortex as a manifestation 
of CP. Thickening of the external layers in epilepsy seems to be as-
sociated with the development of secondary changes in the form of 
edema and blood filling of vessels (Table 1).

The study of astrocytes density in the cortex in double hemiple-
gia showed its slight increase in II, III, and IV layers of the cortex 
on average by 30–40%, as compared to the control. In epilepsy was 
observed more increase in astrocytes density in the same layers of 
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Figure 1. 2.7-year-old child, double hemiplegic cerebral 
palsy with epilepsy. Atrophy of the cortex, thickening of pia 
mater, expansion of the acellular layer of the cerebral cor-

tex. Staining with hematoxylin and eosin, 10x10

the cortex of frontal lobe of the affected hemisphere of the brain 
that indicates the increase in gliosis and atrophy of nerve cells. The 
densities of neurons in the cortex demonstrate significant atrophy 
and reduction of their quantities. In this case, there was determined 
the tendency of uniform reduction of numbers of neurons in almost 
all layers of the cortex. More significant decrease in the density of 

neurons was identified in the internal polymorphous cell layer by 
2 times, in the internal pyramidal layer by 1.5 times, in the internal 
granular layer by 1.7 times and in other layers of the cortex by an 
average of 1.3 times (Table 1).

In double hemiplegic form of CP, increase of astrocytes density 
and decrease of neurons density naturally has led to significant chang-
es in the astrocytic index. If in the norm this indicator in all granular 
layers of the cortex is equal to an average of 1.35, in the pyramidal 
layers is equal to 1.81 and 2.16, respectively, so in this form of CP 
there was its increase in all layers, especially in epilepsy, amounting in 
the internal pyramidal layer to 3.0, in the internal granular layer to 
3.19. This trend, the increase in astrocytic index was observed in the 
hypothalamus. If this index in the norm is equal to 2.0, in this form of 
CP, especially with epilepsy, it was increased to 3.12 (Table 1).

Thus, significant changes in morphometric indices of the layer 
thicknesses, the density of astrocytes and neurons of the frontal lobe 
and the hippocampus of affected hemisphere of the brain in the form 
of thinning of the layers, increase of astrocytes density, decrease in 
neurons density and enhance of the astrocytic index indicate domi-
nated atrophic changes of the parenchymatous cells and the develop-
ment of gliosis. Increase of these indicators in epilepsy proves on the 
accession of secondary changes in the form of plethora of vessels and 
edema of brain tissue (Table 1).

Table 1. – Morphometric parameters of thickness of layers, the density of astrocytes and neurons of the central gyrus of 
frontal lobe and the hypothalamus of the brain hemisphere affected with double hemiplegia (M±m, m, and in pieces)

№ Parameters
Cortical layers Hypothala-

musI II III IV V VI

1
Thickness of 
cortical lay-
ers in mkm

Without 
epilepsy 210,4±6,3 166,5±4,2 126,5±3,8 226,5±6,4 150,4±3,2 167,4±3,9

With 
epilepsy

221,4±4,6 
P<0,05

172,5±3,8 
P<0,05

132,6±2,8 
P<0,01

221,4±5,7 
P<0,01

144,8±3,2 
P<0,05

174,6±3,6 
Р<0,05

2 Density of 
neurons

Without 
epilepsy 30,2±1,5 40,3±2,6 32,4±1,7 28,3±1,4 26,6±1,3 22,3±1,2 22,4±1,4

With 
epilepsy

28,4±1,3 
P<0,01

41,4±2,3 
P<0,01

30,6±1,6 
P<0,05

26,4±1,4 
P<0,05

30,2±2,3 
P<0,05

24,5±1,5 
P<0,01

20,6±1,6 
P<0,01

3 Density of 
astrocytes

Without 
epilepsy 44,6±2,8 71,3±4,6 82,4±4,8 94,2±6,3 66,5±3,8 62,6±3,3 66,5±3,2

With 
epilepsy

46,5±2,6 
P<0,01

80,6±6,9 
P<0,01

91,7±7,6 
P<0,05

84,3±5,9 
P<0,05

68,4±4,7 
P<0,01

58,7±3,7 
P<0,01

64,3±4,6 
P<0,01

4 Astrocyt-
ic index

Without 
epilepsy 1,54 1,76 2,54 3,32 2,50 2,81 2,97

With 
epilepsy 1,63 1,93 3,00 3,19 2,26 2,38 3,12

Figure 2. 7-year-old child with hemiplegic form of cerebral 
palsy. Massive focus of necrosis and diapedese hemor-

rhage in circle of necrosis. Coloring by Nissle, 10x10

The results of morphometric studies of the brain in hemiplegic 
form of CP showed significant changes in the form of thinning of 
the thickness of cortex layers in III, V pyramidal cellular layers, es-
pecially in epilepsy the thinning of these layers reached 2 times. The 
densities of neurons in almost all layers of the cortex somewhat re-
duced, compared to the norm. If we compare the cases of hemiplegic 
forms of CP with and without epilepsy, there was more decrease in 
the density of neurons due to atrophy of neurons of the internal and 
external pyramidal layers of the cortex. While against this increased 
density of astrocytes, especially in the external granular, external 
pyramidal, internal granular and internal pyramidal layers (Photo 2). 
The abovementioned morphometric changes of the density of neu-
rons and astrocytes were accompanied by significant increase in the 
astrocytic index. If in the norm this indicator in almost all layers 
of the cortex averaged 1.35, so in this form of CP, especially with 
epilepsy, exceeded 2 times (Table 2).
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The study of morphometric parameters of the hypothalamus 
showed that the density of neurons  in this form of CP without 
epilepsy was 18.2±1.4, with epilepsy — 14.6±1.6 that is lower nor-
mal values in 1.4 and 1.6 times, respectively. In the nuclei of the hy-

pothalamus, it is also noted increase in astrocytes density: without 
epilepsy — 54.5±2.2, and with epilepsy — 56.3±3.6. Correspond-
ingly, the astrocytic index increased, amounting to 2.98 and 3.86, 
respectively (Table 2).

Table 2. – Morphometric parameters of thickness of layers, the density of astrocytes and neurons of the central gyrus 
of frontal lobe and the hypothalamus of the brain hemisphere affected with hemiplegic form (M±m, m, and in pieces)

№ Parameters
Cortical layers Hypothala-

musI II III IV V VI

1
Thickness of 

cortical layers 
in mkm

Without 
epilepsy 217,4±7,3 174,5±3,2 138,5±3,6 234,7±7,4 155,3±2,6 147,4±2,9

With epi-
lepsy

211,4±3,6 
P<0,05

152,7±3,2 
P<0,05

122,6±1,8 
P<0,01

231,4±4,7 
P<0,01

148,8±2,9 
P<0,05

154,6±2,5 
Р<0,05

2 Density of 
neurons

Without 
epilepsy 28,2±1,5 42,6±1,6 48,4±2,7 54,3±3,4 36,8±2,3 30,3±1,2 18,2±1,4

With epi-
lepsy

27,8±1,3 
P<0,01

40,4±2,3 
P<0,01

24,6±1,6 
P<0,05

31,4±2,4 
P<0,05

32,6±3,3 
P<0,05

28,7±1,5 
P<0,01

14,6±1,6 
P<0,01

3 Density of 
astrocytes

Without 
epilepsy 48,3±1,8 61,3±3,6 72,4±4,8 82,2±5,3 63,5±2,8 58,4±1,9 54,5±2,2

With epi-
lepsy

52,5±1,6 
P<0,01

64,2±3,9 
P<0,01

66,7±3,6 
P<0,05

91,3±5,3 
P<0,05

82,4±4,7 
P<0,01

64,7±3,7 
P<0,01

56,3±3,6 
P<0,01

4 Astrocytic 
index

Without 
epilepsy 1,70 1,44 1,50 1,51 1,72 1,93 2,98

With epi-
lepsy 1,89 1,58 2,70 2,89 2,52 2,25 3,86

The study of morphometric parameters of the brain in hyper-
kinetic form of CP showed that, compared with the previous forms, 
almost all indicators were significantly low, especially in epilepsy. 
In this case, the thickness of cortex layers reduced, especially in the 
external and internal pyramidal layers upon accession of epilepsy, 
and amounted to 112.6±2.4 and 114.8±4.2 mcm, respectively. There 
was also observed significant reduction of the density of neurons in 
almost all layers of the cortex, 2-fold reduction in III, IV, V, VI lay-
ers. Against these changes was observed increase of astrocytes den-
sity in these layers of the cerebral cortex in this form of CP without 
and with epilepsy. Increase of astrocytes density was accompanied 
by increase in the astrocytic index of external layer up to internal 
layer of the cortex in the following values: 1.59, 1.90, 2.73, 3.68, 

3.45, 3.59 and in epilepsy 1.60, 1.76, 2.76, 3.46, 2.81, and 2.78, re-
spectively. These parameters are significantly higher than those of 
the norm (Table 3).

It was mentioned above that in hyperkinetic form of CP the 
significant pathomorphological changes occur in the subcortical 
zones of the brain. Accordingly, these changes in morphometric 
parameters of the hypothalamus were significantly low. Indicators 
of neurons density upon accession of epilepsy and without it re-
duced in 2 times and averaged 12.4±1.2 and 13.8±1.6 respectively. 
In this case, increase of astrocytes density in the nuclear structures of 
the hypothalamus led to significant increase in the astrocytic index, 
which amounted to 5.12 and 5.16, respectively, that exceed normal 
levels in 2–3 times (Table 3).

Table 3. – Morphometric parameters of thickness of layers, the density of astrocytes and neurons of the central gyrus of 
frontal lobe and the hypothalamus of the brain hemisphere affected with hyperkinetic form (M±m, m, and in pieces)

№ Parameters
Cortical layers Hypotha-

lamusI II III IV V VI

1
Thickness of 

cortical layers 
in mkm

Without 
epilepsy 186,4±5,3 136,5±3,2 117,5±3,5 206,5±5,4 128,4±3,6 147,4±2,9

With epi-
lepsy

176,4±4,3 
P<0,05

132,5±3,1 
P<0,05

112,6±2,4 
P<0,01

186,4±4,7 
P<0,01

114,8±4,2 
P<0,05

144,6±2,6 
Р<0,05

2 Density of 
neurons

Without 
epilepsy 28,4±1,5 41,3±2,7 34,4±1,7 30,3±1,4 27,6±1,5 23,3±1,5 12,4±1,2

With epi-
lepsy

26,4±1,3 
P<0,01

38,7±2,3 
P<0,01

31,6±1,6 
P<0,05

27,4±1,4 
P<0,05

31,2±2,3 
P<0,05

25,5±1,4 
P<0,01

13,8±1,6 
P<0,01

3 Density of 
astrocytes

Without 
epilepsy 45,6±2,8 78,6±5,6 94,4±5,8 112,2±6,3 94,5±3,8 84,6±3,3 64,5±3,2

With epi-
lepsy

42,5±2,6 
P<0,01

68,6±5,9 
P<0,01

86,7±6,6 
P<0,05

94,8±5,9 
P<0,05

88,4±4,7 
P<0,01

71,7±3,7 
P<0,01

71,3±4,6 
P<0,01

4 Astrocytic 
index

Without 
epilepsy 1,59 1,90 2,73 3,68 3,45 3,59 5,12

With epi-
lepsy 1,60 1,76 2,76 3,46 2,81 2,78 5,16
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Figure 3. 8.6-year-old patient with cerebral palsy, epilepsy 
and heterotopia. Extension of the acellular layer in the 

cortex, reduction of cells in the middle layers, formation of 
focus of gliosis. Staining with hematoxylin and eosin, 10x10

Thus, results of morphometric studies of the brain  in some 
forms of CP with epilepsy showed a broad scope of significant devia-
tions in the thickness of layers, density of neurons and astrocytes in 
them and the astrocytic index. Significant reduction of the thickness 
of pyramidal cell layers of the cortex, the density of neurons and 
significant increase in astrocytes density indicate the presence of 
atrophic changes of parenchymatous elements and the development 
of hyperplasia of glial cells in the cortical tissue. In mostly studied 
hyperkinetic form of CP significant morphological abnormalities 
were observed in the hypothalamus with decrease in the density 

of neurons in 2 times, increase in astrocytes density in 1.5 times 
and significant increase of the astrocytic index as at the accession of 
epilepsy and without it. These morphometric parameters confirmed 
pathological changes in the form of atrophy, degeneration and glio-
sis that develop in different forms of CP in the cerebral cortex and 
subcortical areas of the brain (Photo 3).

Conclusions
1. Micropolygyria is the most frequent malformation of the 

brain in patients with cerebral palsy, morphologically manifested in 
the form of small, rounded gyrus with deep sulcus. In the presence 
of epilepsy is marked thinning of the gray matter, expansion of ven-
tricles and occurrence of foci of hemorrhages, which probably are 
of secondary origin. Micropolygyria with cerebral palsy with epi-
lepsy is manifested by underdevelopment of nerve cells, preserving 
the signs of neuroblasts, their chaotic arrangement and predominat-
ing diffuse gliosis.

2. At the cellular level, microscopic signs appeared as delay 
of the development and differentiation of nerve cells, appearance 
of acellular fields, and disorderly arrangement of nerve cells with 
unequal content of tiger substance. These changes are most pro-
nounced in patients with cerebral palsy, complicated by epileptic 
seizures.

3. The revealed morphological findings that, in general, shows 
the most degree of immaturity of the brain of children with cerebral 
palsy and epileptic seizures may underlie the defect in brake mecha-
nisms of the brain, which causes the appearance of epileptic foci.
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Abstract: In recent years more and more authors indicate an increase in frequency of sinusitis that take first place among 

ENT diseases. Approximately 5–15% of adults and 5% of children suffer from some forms of sinusitis. Approximately 10–15% of 
patients with rhinosinusitis, arising on a background of acute respiratory infection, take chronic forms. We analyzed the dynamics 
and frequency of sinusitis in last 5 years. Data are distributed by periods (years), forms of inflammation, the volume of the inflam-
matory process. A comparative analysis of the frequency of sinusitis for years, months was carried out. In terms of frequency as in 
acute as in chronic sinusitis the predominant lesion was in maxillary sinuses and the second place took ethmoid sinuses.
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In recent years more and more authors indicate an increase in 
frequency of sinusitis that take first place among ENT diseases. Nowa-
days the problem of inflammatory diseases of the paranasal sinuses 
(PNS) remains relevant and has social importance [3; 8]. According 
to various epidemiological studies conducted in more than 30 coun-
tries, the incidence of rhinosinusitis in recent decades has increased 
almost 3 times, and the proportion of hospitalized patients increases 
annually by an average of 1.5–2% [7; 9]. Approximately 5–15% of 
adults and 5% of children suffer from some form of sinusitis [4]. An in-
crement of inflammatory diseases of PNS is largely due to serious en-
vironmental problems, in particular because of significantly increased 
pollution of the air, growth of the number of respiratory infections, 
the quantity of inhaled allergens, reducing the reserve capacity of the 
mucosa of the upper respiratory tract, increasingly growing resistance 
of microflora as a result of a broad and irrational use of antibiotics 
[5]. It is believed that from about 0.5% to 2% of the cases of acute 
respiratory viral infections are complicated by bacterial infection of 
PNS [11; 12], but there are higher figures — more than 3% [6; 10; 
14]. Acute rhinosinusitis characterized by an increasingly growing 
trend towards prolonged, subacute and recurrent course followed by 
chronicity of the pathological process of PNS, the spread of infection 

within the respiratory tract. Approximately 10–15% of patients with 
rhinosinusitis, arising on a background of acute respiratory infection, 
take chronic forms [4]. Despite the development of effective methods 
of treatment and new broad spectrum antibiotics chronicity of inflam-
matory process in paranasal sinuses is not reduced.

The aim of this study. Analysis of the dynamics and frequency 
of sinusitis in last 5 years.

Subject of study. The study  included archival materials of 
ENT department of clinic hospital in Tashkent where patients were 
treated with various forms of sinusitis for the period from 2011 to 
2015. The number of patients with sinusitis pathology is 1697. All 
patients passed general clinical and rhinological research methods 
to establish a final diagnosis. The clinic adheres to the classification 
of sinusitis by Piskunovs.

Results and discussion. Data are distributed by periods 
(years), forms of inflammation, the volume of the inflammatory pro-
cess. A comparative analysis of the frequency of sinusitis for years, 
months was carried out. There was made an attempt to investigate 
the relationship between the frequency of sinusitis with weather 
conditions. According to our data sinusitis has not always ascending 
growth. This is clearly showed in Figure 1.

Graph 1. The frequency of sinusitis for years
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In 2011, the number of sinusitis had a tendency to decrease. 
Reducing of the frequency of sinusitis can be linked to some de-
gree of weather factors. The weather in Central Asia changes often 
suddenly and this affects acceleration of acute respiratory infec-
tions of the upper respiratory tract and other comorbidities. With 
stable bottom temperature the occurrence of acute respiratory 
disease, acute respiratory viral infections, therefore, sinusitis de-
creases. Exactly in 2011 there was the least temperature fall  in 

autumn-spring periods in comparison to the last 10 years. Sinus-
itis except previously mentioned classification were assigned to 
monosinusitis (isolated inflammation of one sinus) and polysi-
nusitis (an inflammation of two and more sinuses).

The number of patients with monosinusitis is 1216, represent-
ing 71.66% of the total number of sinusitis. The main part of monosi-
nusitis forms an acute inflammation of the maxillary sinus, followed 
by frontal sinusitis, further ethmoiditis and sphenoiditis.

Table 1. – The frequency of sinusitis in nosological forms.

Maxillary sinusitis Frontitis Ethmoiditis Spenoiditis Polysinusitis
Ac. Chr. Ac. Chr. Ac. Chr. Ac. Chr. Ac. Chr.

2012 144 36 24 1 6 21 – 1 80 14
2013 170 51 13 2 3 51 3 1 179 12
2014 124 75 27 3 3 52 1 6 84 13
2015 166 52 44 7 2 54 14 6 138 23

As can be seen from the Graph 2, as always, the maxillary sinus 
leads among the frequency of sinusitis  inflammation. In chronic 
course this pattern persists as chronic maxillary sinusitis takes 20,48% 
(230  patients) among chronic monosinusitis. Comparatively few 
cases of isolated inflammation occur in frontal and sphenoid sinuses.

Combined lesion of the paranasal sinuses — polysinusitis are 
the most common diseases of the paranasal sinuses and has a ten-

dency to growth not equally but unevenly. In the analysis of the 
frequency of unilateral or bilateral inflammation of the maxillary 
sinus we received the following data: acute maxillary sinusitis oc-
curs most of all while chronic inflammation of the maxillary sinus is 
not frequent. This may be related to the use of rational therapy. Ac-
cording to our data chronicity of inflammation in the sinuses has a 
tendency to decrease.

Graph 2. The frequency and the form of maxillary sinusitis by periods

Earlier on the second place in frequency of sinusitis was sinusitis 
of cells of ethmoidal labyrinth, while the last time frontitis is more 
often revealed in practice. Acute frontitis diagnosed more as it related 
to the clinical course of frontal sinusitis. As it is known, frontal sinus-

itis occur with bright signs accompanied by pain syndrome. Patients 
are forced to seek medical advice in the early stages of the disease. A 
well-designed treatment strategy prevents the development of chronic 
process in the frontal sinus. It can be seen in Graph № 3.

Graph 3. The frequency and form of frontitis by periods

Unlike other sinusitis, chronic ethmoiditis markedly exceeds 
acute one. In our opinion this is due to the fact that acute eth-
moiditis are not always diagnosed. Acute inflammation of the cells 

of ethmoidal labyrinth has a poor clinical presentation masked 
by clinic of acute respiratory  viral  infection, acute respiratory 
deseases.
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Etmoiditis are often unnoticed and are a random finding on 
radiologic diagnostic of the paranasal sinuses, brain. Acute inflam-
mation and allergic process untreated in time will undoubtedly lead 
to chronization and mucosal proliferation of ethmoidal labyrinth 

cells. The heading “chronic ethmoiditis” includes also a polypoid in-
flammation of the cells of the labyrinth, and the percentage of this 
disease increases significantly (Graph 4).

Graph 4. The frequency and forms of etmoiditis by periods

Deep location of basic sinus does not excludes its inflammation, 
but in practice sphenoiditis considered a relatively rare disease. As 
noted by many authors, sphenoiditis has a polymorphic clinic re-
minding neurological, ophthalmological, neurosurgical diseases. The 
main methods of diagnosis of sphenoiditis are CT, MRI [1; 2]. Since 
the introduction of these techniques, the detection of sphenoiditis had 

sharply increased. As the Graph № 6 shows the main part of sphenoid-
itis forms a chronic form of inflammation. This points again to the late 
diagnosis, frequent recurrence after conservative therapy. As a result, 
chronicity of inflammatory process in the basic sinus becomes more 
frequent. Our experience shows that it is needed to treat sphenoiditis 
surgically, i. e. by expansion of the natural anastomosis.

Graph 5. The frequency and forms of sphenoiditis by periods

According to our opinion, polisinusitis play an  important 
role in increased frequency of sinusitis. The main share of sinusitis 
comes exactly to polisinusitis. In terms of frequency they ranked 
the second place after maxillary sinusitis. The modern methods 

of investigation of the paranasal sinuses such as computed tomog-
raphy, magnetic resonance tomography give an objective data of 
the status of all sinuses simultaneously, and the combined defeat 
of several paranasal sinuses often detected.

Graph 6. The frequency and forms of polisinusitis by periods

Sphenoethmoiditis and Antrosphenoethmoiditis were not 
revealed.

Conclusion: The frequency of sinusitis  is undoubtedly 
growing in a large period (5–10 years). In a short period of time 
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the number of patients with sinusitis may decrease. In terms of 
frequency as in acute as in chronic sinusitis the predominant le-
sion was in maxillary sinuses and the second place took ethmoid 

sinuses. An increased prevalence of disease of the paranasal si-
nuses is mainly due to the combined lesions of several cavities 
simultaneously.

Graph 7. The frequency and forms of hemisinusitis by periods

Graph 8. The frequency and forms of pansinusitis by periods
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Abstract: In the present research, we considered the effect of diabetic cataract and various variants of its surgical treatment 
(PHACO+IOL) on structural functional condition of eyes with PDR, which had been subjected to vitreoretinal surgery.

In the process of the research, it was established that the cataract surgery by way of PHACO+IOL, neither isolated, nor in 
the form of simultaneous operation together with vitrectomy or removal of silicone oil, has no effect on functional outcomes 
of vitreoretinal surgery of proliferative diabetic retinopathy, level of intraocular pressure and frequency of development of in-
travitreal hemorrhages.

Keywords: proliferative diabetic retinopathy, diabetic cataract, phacoemulsification, vitreoretinal surgery.

One of late ophthalmological complications of diabetes  in-
cludes opacity of transparent lens — development of diabetic cata-
ract. It is related to both, the change of chemical activity of aqueous 
humor and phenomenon of «sorbitol shunt», which leads to the in-
crease of osmotic properties of lenticular masses, and, with intra-
ocular hemorrhages, development of intraocular hypertension and 
different ophthalmological interferences — silicone oil tamponade, 
intravitreal injection of different drugs etc. [1, 868–73].

Goal of the research: study the effect of diabetic cataract 
and various variants of its surgical treatment (PHACO+IOL) on 
structural functional condition of eyes with PDR, which had been 
subjected to vitreoretinal surgery.

Material and method of research. The research  included 
160 patients (200 eyes) with diabetes complicated with grade IV 
diabetic retinopathy (proliferative diabetic retinopathy — PDR) 
admitted for surgical treatment at the clinic of eye microsurgery 
LLC «KuzTibServis» (Tashkent) and Eye center in Samarkand. 
All patients were divided into two clinical groups depending on the 
preceding laser coagulation: the PLC+ group included 116 eyes, 
on which laser photocoagulation was performed at grade III and 
early IV of PDR; the group PLC- included 84 eyes without preced-
ing laser coagulation. The indications for operative treatment were: 
intravitreal hemorrhages that did not resolve within 3–6 months 
without traction retinal detachment (within 4–6 weeks in case of 
grade I diabetes or bilateral damage); traction retinal detachment; 
progressing neovascularization despite pan-retinal laser photoco-
agulation, massive pre-macular hemorrhage, macula detachment, 
pre-macular fibrosis, combined retinal detachment, media opacity 
(including cataract, opacity of posterior capsular, vitreous opacity 
making laser photocoagulation difficult, neovascularization of iris, 
anterior hyaloid proliferation, macular edema resistant to laser pho-
tocoagulation). All patients included in the research underwent vit-
real surgical interference.

Complete ophthalmological examination was performed 
during primary consultation of the patients on 1, 3 and 10 days 

post operation. Long-term results were evaluated after 3, 6, 9 and 
12  months. The examination  included the determination of the 
sharpness of vision, IOP, conditions of anterior chamber, lens, pos-
terior chamber and retina.

Results of the research and discussion. Out of 200 eyes in-
cluded in the present research, 32 (16%, group IOL) were pseu-
dophakic (operation was performed not less than 2 month prior 
to the  inclusion  in the research); 26  eyes (13%, group PS) pre-
served transparent lens till the end of the research. Other eyes, 
during the period of observation, were subject to phacoemul-
sification with  IOL  implantation: on 100  eyes (50%, group 
PHACO+IOL+VIT) simultaneously with vitrectomy, on 28 eyes 
(14%, group PHACO+IOL+RemSO) simultaneously with the re-
moval of silicone oil and on 14 eyes (7%, group PHACO+IOL) in 
the form of isolated interference.

The comparison of sharpness of vision  in the groups of pa-
tients divided according to the need for cataract surgery revealed 
the following regularities: although, initial sharpness of vision was 
comparable in all groups, the sharpness of vision reduced (n/d com-
pared to the initial data) on the next day post operation in the group 
PHACO+IOL+RemSO, while  it  increased  in the other groups 
(accurately with initial data in the group PHACO+IOL+VIT — 
p<0,001 and in the group PS — p<0,05, n/d in the other groups). 
As a result, by the 1st post-operation day, the sharpness of vision in 
the patients of the group PHACO+IOL+RemSO was significantly 
lower than in the other groups (p<0,05 with the groups IOL and 
PS and p<0,001 with the group PHACO+IOL+VIT). Apparently, 
this difference is explained by the fact that in this group, all patients 
received silicone oil and in the processes of tamponing, increased in-
traocular pressure is created. Going forward, the sharpness of vision 
was progressively increasing in all groups; herewith, in the group 
PHACO+IOL+RemSO, it remained significantly lower than in the 
groups PHACO+IOL+VIT and PS. Some reduction was noted by 
the 3rd month of observation in the group of patients, who had cata-
ract surgery against the background of the removal of SO, which is 
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also related to the increase of IOP and lens opacity, which is proved 
by the augmentation of vision sharpness in the future after the re-
moval of the second operation.

The analysis of IOP depending on the time of cataract surgery 
demonstrated that IOP was lower in the patients, who preserved the 
transparent lens throughout the period of observation, compared 
to the groups of patients, who underwent cataract surgery: thus, 
during the different periods, the significance of difference with the 
group IOL accounted for p<0,05 initially and p<0,01 by the end of 
the 1st month, with the group PHACO+IOL+VIT — p<0,01 ini-
tially and p<0,001 during the rest of the period, with the group 
PHACO+IOL+RemIOL — p<0,01by the end of the first month 
of observation and with the group PHACO+IOL — p<0,05 by the 
end of the 6th month of observation.

The share of the patients, who underwent PLC, was compa-
rable in all groups. Also, groups didn’t differ in the frequency of oc-
currence of arterial hypertension, diabetic nephropathy and renal 
disease, as well as the levels of arterial pressure (SBP and DBP), 
concentration of urea and creatinine in the peripheral blood and 
blood sugar concentration. In the group of patients who preserved 
the transparent lens, the patients with hypertonic crises were slightly 
rarer. A relatively more stable hypo-dynamics in this group of pa-
tients also contributed to the preservation of metabolism of len-
ticular masses.

Frequency-based comparison of the groups according to 
the  indications for  vitreoretinal  interference demonstrated the 
difference  in the frequency of occurrence of  intravitreal hemor-
rhages (maximally in patients, who required simultaneous cataract 
surgery and vitrectomy — 48%). Lens opacity against the back-
ground of intravitreal hemorrhages is explained by negative effect 
of blood components on lens physiology as well as the tendency for 
the increase of intraocular pressure (ghost-cell glaucoma) against 
the background of intravitreal hemorrhages. However, one should 
note paradoxically high frequency of intravitreal hemorrhages that 
drove the need in vitrectomy in patients, who preserved transparent 
lens throughout the entire observation period (46%). Taking into 

account the fact that in this group of eyes, minimal value of IOP was 
noted, the possible explanation can be the following scenario: in the 
eyes with massive non-relapsive hemorrhages due to incontinuous 
anamnesis of PDR, significant tractions fail to develop and in the 
process of vitreoretinal surgery, there is a rarer need in tamponade of 
the vitreous cavity. The most rare cases of intravitreal hemorrhages 
were observed in the group of patients, on whom PHACO+IOL was 
performed in isolation (14%), i. e. neither by the time of vitrectomy, 
nor by the time of removal of SO, significant lens opacity was not 
noted and the development of cataract was determined by metabolic 
disruptions of aqueous humor related to the main disease. In respect 
of the frequency of occurrence of other indications for vitrectomy, 
the groups didn’t differ.

Also, we assessed the frequency of application of vitreous cavity 
tamponade with silicone oil. It was established that in the group of pa-
tients with pseudophakia at the moment of inclusion in the research, 
SO tamponade was used in 50% of cases; in the group of simultane-
ous cataract surgery and vitrectomy — in 42% of cases and signifi-
cantly rarer in patients, who preserved transparent lens (chi-square 
= 44,68, p<0,001). Otherwise, neither the duration of vitrectomy 
(in the group IOL — 79,75±3,13 minutes, PHACO+IOL+VIT — 
77,00±2,34 minutes, PHACO+IOL+RemSO — 77,93±3,69 min-
utes, PHACO+IOL — 70,43±8,27, PS — 79,15±4,84, differences 
are insignificant), nor the frequency of intra-operational hemor-
rhagic complications were different between the groups.

In the process of observation, the shares of patients, who re-
quired repeated surgical interference (lavage of anterior chamber 
or re-vitrectomy), were comparable in all groups divided according 
to cataract surgery.

Thus, the present research showed that surgery by cataract 
method PHACO+IOL, neither isolated, nor in the form of simul-
taneous operation together with vitrectomy or removal of silicone 
oil, has no effect on functional outcomes of vitreoretinal surgery of 
proliferative diabetic retinopathy, level of intraocular pressure and 
frequency of development of intravitreal hemorrhages [2, 31–8; 3, 
954–60].
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Morphometric changes in the central body of immune 
system after effect of automobile exhaust gases

Abstract: We studied influence of the acute, subacute and chronic influence of exhaust gases of engines on the stereometric 
parameters of volumetric lobes of cortical and medullar matter of the thymus and also change of the volume of lymphocytes’ 
nuclei of the cortical and medullar matter and volume of the cells of thymic reticuloepithelium in the rats. We used 185 white 
rats of both sexes in the result of research we revealed that acute, subacute and chronic effect of the exhaust gases in the struc-
tures of thymus results in impairments, which are expressed in change or decrease in the volumetric-lobular interrelations of 
the thymic structures and reduction of the lymphocyte nuclei volumes of the cortical and medullar matter.

Keywords: LC — lethal concentration, EG — exhaust gases, VS — volumetric share.

The increase of quantity of a vehicle in cities and occupied items 
results in the appropriate increase in air of exhaust gases rendering 
negative influence on the human and environment [1; 3; 6; 8; 9;10].

The exhaust gases contain a plenty of various toxic components, 
including carbon oxide, nitrogen oxides, numerous groups of carbo-
hydrates, aldehydes etc. In case of application of ethylated benzenes 
the toxic compounds of lead formed [11; 12].

Influence of all these compounds even in the small concentra-
tions contribute to increase of the special weight of the latent, less 
symptom forms of intoxication, requiring new approaches to study 
their pathogenesis and diagnostics [13].

At realization of sanitary — hygienic researches the significant 
pollution of air of cities by exhaust gases of engines was established. 
Under these conditions there are often develop acute and chronic in-
toxications [2; 7]. The deficit state of the immune status seems to be 
one of the pathogenic reasons of such adverse influence of exhaust 
gases on the human body. Taking into account, that immunologic 
function is closely connected to morphology of the immune system, 
i. e. in many respects is caused by its anatomic-physiological orga-
nization, the role of morphological researches of immune system 
becomes clear [4; 5].

The Purpose of research. To reveal morphometric changes in 
the thymus of rats after acute, subacute and chronic effect of exhaust 
gases of engines of motor vehicles.

Materials and methods of research
For the experimental analysis of effect of exhaust gases (EG) 

on the bodies of immune system there were used 185 white rats of 
the both sexes, of weight 160–180 gr., of 4–6 months of age. The 
seeding of animals with EG was made in the chamber of volume 
50 litres within 4 hours. The change of a gas mix in the chamber 
was made every 15 minutes. The acute effect was performed with 
two seedings of animals during 2 and 5 days in a doze 1/50 of lethal 
concentration in recalculation per CO. Subacute effect was achieved 
by monthly seeding of animals every day in a doze 1/100 of lethal 
concentration. Chronic influence was carried out with seeding for 

4 months of animals in a doze 1/200 of lethal concentration. The 
animals of all groups were studied under the standard conditions 
of vivarium with free access to water and food.

For researches there were investigated slices of bodies. The iso-
lated slices were fixed in 10% solution neutral formalin and liquid of 
Carnua. They were studied with use of general common methods 
with subsequent embedding into paraffin. The paraffin blocks cut on 
the sled microtome, receiving slices of thickness 4–6 microns. For 
study of general structure of body the preparations were stained with 
hematoxiline-eosin. In order to obtain the characteristic findings of 
spleen structure the share of slice was stained with azur II — eosin 
by Van Gison.

The measurement of lymphocyte nuclei and cytoplasma of the 
reticular cells with following calculation of the nuclei volumes of the 
cells was carried out with use of ocular — of micrometer — 7x with 
point of division of the ruler 13,3 microns at increase of objective — 
9x. There were measured till 25 nucleuses and cells of each type and 
calculated the mean arithmetic value of their volume The calculation 
of nuclei and cells volumes was made by formulae: V = LB 2/6, where 
“L” and “B” — are axes of an ellipse of slice of a nucleus or cell.

Definition of the volumetric relations of the thymus tissue com-
ponents was made with use of ocular measuring mesh for cytohis-
tological investigations of G. G. Avtandilov (1972). The mesh was 
applied on the slice calculating per 1000 points, under the formula: 
p = (m 100)/n, where “m” — number of points being equal to an in-
vestigated component, “n” — number of all points. The value “p” 
was expressed in percentage.

The mathematical data processing was spent by methods 
of variational statistics with the help of standard mathematical pack-
ages of the applied programs with definition mean value, its error, 
Student’s t-criterion.

Results of research
In the table №  1  there were presented stereometric data 

about volumetric shares of the thymus components of cortical and 
cerebral matters acute effect of the exhaust.
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In the cortical matter the volumetric share of lymphocytes in 
comparison with control group reduced. The significant increase 
of volumetric share of vessels which accounted for in the control 
group 1,85±0,08%, after acute effect was 3,85± 0,18% appeared to be 
of special interest. The volumetric share of stroma expressed some 
tendency to increase. In the medullar matter of thymus after acute 
effect of the exhaust gases the volumetric share of lymphocytes in-

crease insignificantly, and the volumetric share of vessels, being in 
the control group 2,57±0,11%, after acute effect it reliably increased 
and accounted for 4,38± 0,21%.

Thus, it  is possible to note, that the acute effect of exhaust 
gases insignificantly influencing on volumetric shares of lympho-
cytes and stroma, resulted in significant increase in volumetric share 
of vessels in the cortical and medullar matters of thymus.

Table 1. – The stereometric data about volumetric shares of the thymus components of the cortical and 
cerebral matters in the control, after acute, subacute and chronic effect of exhaust gases (VS,%)

Group Lymphocytes Vessels Stroma
Cortical matter

Control 87,24 ± 4,24 1,85 ± 0,08 10,91 ±0,55
Acute effect 84,17 ± 4,16 3,85 ± 0,18* 11,98 ± 0,57
Subacute effect 82,47 ± 3,95 2,93 ± 0,15* 14,60 ± 0,69*
Chronic effect 86,28 ± 4,16 2,31 ± 0,11* 11,41 ± 0,55

Medullar matter
Control 61,73 ± 3,06 2,57 ± 0,11 35,70 ± 1,75
Acute effect 63,25 ± 3,14 4,38 ± 0,21* 32.37 ± 1,50
Subacute effect 59,48 ± 2,70 3,94 ± 0,19* 36,58 ± 1,83
Chronic effect 62,26 ± 3,10 2,76 ± 0,13 34,98 ± 1,72

Note: * р < 0,05, — the reliability is designed in relation to the control

After subacute effect of the exhaust gases in the cortical matter of 
thymus in comparison with control group the attention is attracted by 
decrease of a volumetric share of lymphocytes. The volumetric share 
of vessels, component in control group 1,85 ± 0,08%, after effect reli-
ably grows and makes 2,93 ± 0,15%. The volumetric share of stroma, 
making in the control 10,91 ± 0,55%, is reliably increased up to 14,60 
± 0,69%. In the medullar matter the tendency appeared to lowering of 
the volumetric share of lymphocytes. The reliable increase of the volu-
metric share of the vessels, which accounted for 3,94±0,19% is of spe-
cial interest. The volumetric share of stroma changed insignificantly.

Thus, after subacute effect of exhaust gases in the cortical a medullar 
matters of the thymus there is noted reduction of the volumetric share of 
lymphocytes and increase of the volumetric shares of vessels and stroma.

After chronic influence of exhaust gases in the cortical mat-
ter the volumetric share of lymphocytes changed insignificantly. 
The  volumetric share of  vessels grows up to 2,31 ± 0,11%. The 
tendency to increase of a volumetric share of stroma is recorded. 
In the medullar matter there is found the insignificant increase of 
a volumetric share of lymphocytes and vessels.

Thus, in the cortical and medullar matters of the thymus after 
chronic exposure there are noted some changes in the volumetric 
share interrelations. In this case the increase of a volumetric share 
of vessels is most expressed.

In table 2 there is shown volume of the lymphocyte nuclei of 
the cortical and medullar matter and the volume of the thymus re-
ticuloepitelium in rats in the control and after acute, subacute and 
chronic effects of the exhaust gases. The volume of the lymphocyte 
nuclei of the cortical matter, which in control accounted for 16,12 ± 
± 0,79 mcm 3, in 2 days after killing of the animals the volume was 
reliably reduced up to 12,56 ± 0,60 mcm 3. The volume of the lym-
phocyte nuclei of the medullar matter, having in control 33,78 ± 
± 1,67 mcm 3 in 2 days was reduced up to 26,15 ± 1,27 mcm 3. Volume 
of reticuloepithelial cell, made in the control 112,18 ± 5,57 mcm 3, 
in 2 days has made 103,27 ± 5,09 mcm 3. At killing of animals on 
the 5 day there was established the restoration of the nuclei of lym-
phocytes and volumes of cells of reticuloepithelium which began to 
come nearer to parameters of control group.

Thus, on day 2 after acute effect of the exhaust gases there was 
observed reliable reduction of the volumes of the lymphocyte nuclei 
of the cortical and medullar matter as well as reduction of the vol-
umes of the reticuloepithelial cells. On the 5 day these parameters 
are restored and come nearer to the data of control group.

After subacute effect of the exhaust gases in the cortical mat-
ter the mean volume volume of lymphocytes after effect of EG ac-
counted for 11,97±0,62 mcm3.

Table 2. – Volume of lymphocyte nuclei of the cortical, medullar matter and volume of reticuloepithelial cells of the 
thymus in rats in the control and after acute, subacute and chronic exposure to the exhaust gases (mcm 3)

Group
Lymphocytes of the cortical matter Lymphocytes of the medullar matter Reticuloepithelial cells

Acute effect of EG
Control 16,12 ± 0,79 33,78 ± 1,67 112,18 ± 5,57
2 day killing 12,56 ± 0,60* 26,15 ± 1,27* 103,27 ± 5,09
5 day killing 15,23 ± 0,74 29,68 ± 1,48 114,35 ±5,64

Subacute effect of EG
Control 16,78 ± 0,84 32,56 ± 1,64 114,37 ± 5,73
Studied group 11,97 ±0,62* 24,75 ± 1,25* 104,22 ±5,23

Chronic effect of EG
Control 16,56 ± 0,82 34,19 ± 1,62 112,78 ± 5,63
Studied group 13,28 ± 0,65* 31,24 ± 1,54 109,37 ±5,37

Note: *p< 0,05,: the reliability is designed in relation to the control
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In the medullar matter of thymus the lymphocyte nuclei vol-
ume accounted for 24,75 ± 1,25 mcm 3. Average volume of the re-
ticuloepithelial cells was 104,22 ± 5,23 mcm 3.

Thus, it is noted, that after subacute effect of the exhaust gases 
there is a decrease of average volume of the lymphocytes nucleuses 
of the cortical and medullar matters of the thymus, as well of the vol-
ume of the reticuloepithelial cells.

After chronic effect of EG it may be noted reliable reduction 
of the lymphocyte nuclei  volume  in the thymus cortical mat-
ter, which accounted for 13,28 ± 0,65 mcm 3. At the same time 
there is noted reduction of the volume of the lymphocyte nuclei 

of the medullar matter. The volume of the reticuloepithelial cells 
changed insignificantly.

Thus, after chronic influence of the exhaust gases the decrease 
of volume of lymphocyte nucleuses of the cortical and medullar 
matters has been observed.

The research performed has shown that acute, subacute 
and chronic effect of the exhaust gases in the thymus structure 
resulted in impairments which were expressed in the change or 
decrease  in the  volumetric-share  interrelations of the thymus 
structures and reduction of the volume of lymphocyte nuclei of 
the cortical and medullar matters.
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Smokeless tobacco-associated lesions of the oral cavity
Abstract: Oral cancer is one of the most common cancers in Uzbekistan and is appeared to be most common cancers 

worldwide. All forms of tobacco have been implicated as causative agents including cigarette, cigar and pipe tobacco, as well 
as chewing tobacco. It is important to differentiate between conventional loose leaf (traditional) forms of smokeless tobaccos 
and the newer types such as snus, there is a significant difference in risk. Gingival inflammation, periodontal inflammation, and 
alveolar bone damage, dental caries, tooth abrasion, and dysplasia and oral squamous cell carcinoma (SCC) are all associated 
with smokeless tobacco use. Tobacco can damage cells in the lining of the oral cavity and oropharynx, causing cells to grow 
more rapidly to repair the damage. Researchers believe that DNA-damaging chemicals in tobacco are linked to the increased 
risk of oral cancer. However, the minimal risk for oral cancer is associated with SLT use.

Keywords: smokeless tobacco, lesions, naswar, inflammatory response.
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Introduction
Various oral mucosal lesions are associated to tobacco use. In 

Western countries, cigarettes, cigars and pipes are the major ways in 
which tobacco is used, but chewing tobacco and snuff (smokeless 
tobacco) have become more popular in recent years. Oral smokeless 
tobacco consumption in various forms is highly prevalent among 
all populations, particularly in the Asian countries [8; 16], and a 
wide variety of SLT products are available worldwide [17; 18].

Oral smokeless tobacco products available commercially in In-
dia and other Asian countries contain more than 4000 toxic ingre-
dients, which can cause tissue injury on account of their mutagenic 
and carcinogenic properties [20; 47]. These include alkaloids such 
as nicotine, tobacco-specific nitrosamines, phytosterols such as 
cholesterol, heterocyclic hydrocarbons, pesticides, alkali nitrites, 
radioactive substances, and toxic metals such as lead, cadmium, 
and arsenic [47].

Smokeless tobacco products can be consumed by sucking, 
chewing or inhaling. These products are less expensive than ciga-
rettes, and are often flavoured and sweetened to improve tastiness. 
Smokeless tobacco products are potentially addictive, some deliver-
ing even higher doses of nicotine than cigarettes [21; 22]. It has been 
reported, chewing tobacco and snuff contain 28 carcinogens, which 
potentially can lead to developing cancer predominantly cancer of 
oral cavity, upper gastro-intestinal track and of head and neck [19]. 
Lower levels of education, poor socio-economic status, and rural 
areas of residence have also been identified as factors associated with 
oral SLT consumption [12; 13; 21].

Pathogenesis of oral lesions
Naswar is a mixture of substances that is placed in the mouth or 

actively chewed over an extended period, thus remaining in contact 
with the mucosa [31]. A variety of oral mucosal lesions and diseases 
have been described in association with naswar and tobacco use. Use 
of smokeless tobacco has been linked with risk of oral cancer, long-
term use may result in highly undesirable keratotic lesions and asso-
ciated epithelial abnormalities in the oral cavity. Smokeless tobacco 
has a high pH and contains unionized nicotine and carcinogenic 
tobacco-specific N-nitrosamines (TSNAs), which impact negatively 
on oral and general health. Recent findings showed, smoking was in-
dependently associated with Uzbek ethnicity, urban residence, age 
and occupation, whereas naswar use was linked to rural residence, 
age, economic and social deprivation [14; 15].

Despite the attention given to tobacco as a major etiologic 
factor in leukoplakia, epithelial dysplasia and squamous-cell carci-
noma, several other tobacco-associated lesions are known. Some 
oral mucosal lesions and conditions are specifically associated with 
tobacco-chewing habits. Chewing tobacco is usually placed in the 
buccal vestibule. It is referred to as a “quid” of chewing tobacco. The 
quid may be retained in the mouth for hours, and the user expec-
torates the saliva that mixes with the tobacco extract. Commonly, 
non-smoking form of tobacco are mostly related to causing of dental 
caries [3] and demonstrates a significant risk factor for developing 
dental caries [3].

The chemical carcinogens in smokeless tobacco include poly-
nuclear aromatic hydrocarbons, polonium 210, and N-nitrosamines. 
Studies have shown an association between the tobacco-specific 
N-nitrosamines in smokeless tobacco and cancers of the upper di-
gestive tract (esophagus and stomach) and mouth [25; 26; 27].

Naveen-Kumar B and his team studied the various forms of 
tobacco usage and tobacco-associated oral mucosal lesions among 
the patients [28]. They explain that smoking  induces  increased 
melanin pigmentation in the oral mucosa which might be caused 

by irritation due to the effect of nicotine on melanocytes located 
along the basal cells, which results in basilar melanosis with varying 
amounts of melanin incontinence. They suggest that the mechanical 
and chemical irritation from smokeless tobacco may have induced 
melanin pigmentation [32]. Whereas, emitted smoke contains high 
concentration of alkaline pH, which facilitates absorption of sub-
stances like nicotine alkaloid, reducing sugars, and nitrogen. Apart 
from this it also causes increase in internal temperature of about 
760 °C, and intraoral air up to 120 °C. Temperature variations can 
act as co-carcinogens, which can trigger changes in tissues where 
the initiation stage has appeared.

These changes are responsible for  increased  incidence of 
carcinoma in the oral cavity when compared with conventional 
smokers [28].

S. Preethi and his team described the  influence of tobacco 
habits on increase of the generation of free radicals and reactive 
oxygen species (ROS), explaining that some constituents of to-
bacco can cause inflammation, DNA damage and cell death. Se-
quentially, these inflammatory cells serve as source of free radicals. 
Various innate immune cells together with macrophages, T lym-
phocytes and natural killer cells stimulate iNOS, which is capable 
of producing unregulated quantities of nitric oxide relatively long 
periods of time [46].

Low nitric oxide levels are associated immune reactions, blood 
flow, platelet aggregation, neurotransmission, and memory, whereas 
excess nitric oxide production is involved in inflammatory and im-
munological disorders, pain, neurological diseases, atherosclerosis, 
and cancer [4]. Nitric oxide plays an important role in the occur-
rence and progression of tumours, inducing tumour angiogenesis 
and triggering tumour cell invasion and metastasis [5].

Lesions and conditions associated with smokeless tobacco
Smokeless tobacco may have potentially harmful effects on the 

oral cavity, affecting the dental hard tissues, including teeth, sup-
porting periodontium and temporomandibular joint (TMJ) and 
the soft tissues, which make up mucosal lining of the oral cavity 
[10,11]. Recent reviews confirm the strong association of use of 
smokeless tobacco, particularly snuff, with prevalence of oral mu-
cosal lesions [24].

Studies conducted by Naveen-Kumar B and his team presented 
data regarding association of tobacco products with oral lesions. It 
has been revealed that most common lesion such as erythroplakia 
was mostly appeared in conventional smoking group, whereas in 
smokeless tobacco users group lesions such as leukoplakia, and 
smokeless tobacco keratosis, quid-induced lichenoid and OSMF 
were also noticed [28].

Other studies confirmed the high risk of the development of 
oral lesions associated with tobacco smoking, and chewing. Cross 
sectional studies revealed that oral mucosal lesions were found in 
322 (26.8%) enrolled patients who were using tobacco products, 
whereas 34 (2.8%) patients without tobacco habit [28]. Oral leu-
koplakia (8.2%) and oral submucous fibrosis (OSF) (7.1%) took 
prevalence over oral mucosal lesions found in patients with tobacco 
habit, although the other lesions (1.7%) i. e.; recurrent aphthous ul-
cer, oral candidiasis, median rhomboid glossitis, frictional keratosis, 
and oral lichen planus (0.9%) were frequently related to patients 
without tobacco habits [9, 28].

It has been shown that smoking detrimentally affects the neu-
trophils and macrophages, which are important as gingival immu-
nocompetent cells. Particularly, smoking impairs neutrophils che-
motaxis and phagocytosis. Ustün K, etc investigated the influence 
of tobacco on gingival inflammation by causing constriction of the 
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blood vessels of the gingiva, as well as the coronary arteries [1, 29, 
30]. Result of his work showed that gingival crevicular fluid (GCF) 
volume was higher in tobacco users than in non-smokers. Gingival 
crevicular fluid is an inflammatory exudate, and appears to be greater 
when inflammation is present [1].

Sajid, F. presented in his work that answar use causes dyslipid-
emia and stimulates oxidative stress, leading to alteration in concen-
tration of antioxidant enzymes [31]. They investigated smokeless 
tobacco products regarding its alteration on lipid profile and anti-
oxidant enzymes. Results showed that naswar decreased the levels 
of glutathione per oxidase and super oxide dismutase (SOD), as 
well as serum high-density lipoprotein cholesterol in naswar users. 
Whereas serum total cholesterol, low density lipoprotein cholesterol 
(LDL–C), triglycerides and LDL–C/HDL–C ratio were signifi-
cantly increased compared to controls. They concluded that naswar 
use causes dyslipidemia and oxidative stress, which are the major key 
factors for cardiovascular disease (CVD) [31].

It is well known, nicotine, a major component and most phar-
macologically active agent in tobacco is tending to be a significant 
contributing factor for the exacerbation of periodontal diseases. 
Recent literature presents that nicotine affects gingival blood flow, 
cytokine production, neutrophil and other immune cells [2, 49]. It 
has been reported, the relationship between smoking and periodon-
tal diseases by explaining the higher prevalence of acute necrotizing 
ulcerative gingivitis. Periodontal diseases, including gingivitis and 
periodontitis, are severe infections whereas untreated conditions 
can lead to tooth loss. The risk for periodontitis is significantly great-
er for tobacco users, with estimated ratios in the range of 2.5–7.0 or 
even higher for smokers comparing to nonsmokers [32; 48].

According to the most recent studies, a variety of oral mucosal 
lesions and conditions have association with naswar and tobacco 
use. Lesions induced by smokeless tobacco characteristically have 
a wrinkled surface that ranges from opaque white to translucent and 
are located in the area where the naswar is held [33]. Such lesions 
usually resolve within a week of cessation of tobacco use.

It has been shown, studies conducted  in the US and Swe-
den revealed no evidence for association between SLT habits 
and periodontal changes such as gingival recession, attachment 
loss, or bone loss [34–36]. Nonetheless, Asian populations have 
shown that oral smokeless tobacco habits are associated with 
destructive periodontal disease. The results had been confirmed 
by Indian studies, which showed that oral SLT users tend to have 
higher scores and risk for periodontal disease [37–39]. Al-Tayar 
B in his work described the association of smokeless tobacco and 
periodontal pocket among adult males. The results showed that 

periodontal pockets were associated with age (30 years old and 
above), socioeconomic status, oral hygiene practice and smoke-
less tobacco use [40]. The mechanisms in which tobacco use con-
tributes to the pathogenesis of periodontitis are not yet clearly 
understood. It has been suggested that duration of SMT use, the 
participants who have been smokeless tobacco users for more than 
10 years periodontal pockets become deeper (64.1%) compare to 
the participants in other groups. In terms of frequency and dura-
tion of smokeless tobacco use, the patients who placed SMT in 
their mouths for more than 5 min had deeper periodontal pockets 
(92.3%) in comparison with other groups [41].

The other lesions commonly associated with tobacco use  is 
tooth abrasion. Abrasion from smokeless tobacco usually occurs 
on the vestibular surface opposite the wad of smokeless tobacco, but 
may implicate the occlusal surfaces if the tobacco is chewed [42].

Leukoplakia is the most common potentially malignant condi-
tion of the oral cavity. The relationship between tobacco usage and 
leukoplakia is not always clear. Leukoplakia of the oral mucosa can 
occur in patients who have never smoked. Recent studies revealed, 
buccal mucosa is the most common site of leukoplakia comprising 
81% of all cases. Another report showed, buccal mucosa and com-
missure were the most frequently involved site for leukoplakia fol-
lowed by alveolar mucosa, tongue, hard palate, and soft palate [43].

The histopathology of oral leukoplakia varies widely from a 
benign to carcinomatous state in situ. These forms are usually char-
acterized by a hyperkeratotic thickening of the prickle cell layer of 
the epithelium, acanthosis, corium infiltration by the plasma cells, 
and cellular atypia. From 3 to 13.8% of all the oral leukoplakia cases 
undergo malignant transformation [44].

Conclusion
Worldwide, smokeless tobacco causes 250,000  deaths a 

year, with prevalence rate of 74  percent  in  India [23]. Study 
conducted  in 2010  revealed, smokeless tobacco caused more 
than 200,000 deaths from heart disease compared to more than 
62,000 deaths due to cancers of the mouth, pharynx, and esoph-
agus [6, 10]. Recent findings indicated three out of four daily 
users of smokeless tobacco had non-cancerous or pre-cancerous 
lesions in their mouth [45]. Gingival inflammation, periodon-
tal inflammation, and alveolar bone damage, dental caries, tooth 
abrasion, and dysplasia and oral squamous cell carcinoma (SCC) 
are all associated with smokeless tobacco use. Further studies 
need to be carried out in high-risk populations with implement-
ing new preventative strategies in order to better understand the 
relationship between oral smokeless tobacco use and associated 
lesions.
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Comparative analysis of the immune system at often 
and chronically patients preschool children

Abstract: The article is devoted to the study of the immune system (IS) and cytokine sta-tus in frequently ill children 
(FIC) in the acute phase and remission in comparison with that rare-ly ill with children (RIC). The sample of 158 preschool 
children (PC) with abnormalities of the upper respiratory tract. Revealed at FIC features of cellular and humoral immunity, as 
well as an imbalance in the cytokine status indicate stress the IS and the possible depletion of the reserves of antiresistance in 
this group of children as a result of a long and massive antigenic effects on the child.
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There are two main points of view on the causes of repeated and 
so frequent respiratory infections in FIC. The first — a violation of 
the IS manifested in adverse environmental impacts. The second — 
a genetic predisposition as implemented under the influence of ad-
verse environ-mental conditions. It is possible that both of these 
factors play a role in the occurrence of fre-quent incidence of acute 
respiratory disease in FIC. But in recent years, special attention is 
paid to the researchers of the IS in FIC.

In the formation of the immune response involved a complex 
of interacting immune cells, resulting in the production of IS media-
tors involved in intercellular relationships, body resistance to various 
exogenous and endogenous factors [1; 2].

In connection with the above, the purpose of research is to 
study the IS and often have long ill PC in comparing them with 
those suffering from RIC.

Material and methods. We carried out a study on the state 
of the IS in the examinees: 90 — FIC, 40 — RIC and 28 healthy 
children of the same age in the control group.

Immunological studies were performed at the Institute of Im-
munology of the Academy of Sciences of Uzbekistan. The main pa-
rameters of cellular and humoral immunity was determined by iden-
tifying the cell surface cluster of differentiation of CD3, CD4, CD8, 

CD16, CD19 with monoclonal antibodies series LT (LLC “Sorbent 
Service”, Russia). The study of the concentra-tion of serum immu-
noglobulin A, M, G in peripheral blood was performed according 
to the me-thod Mancini G. et al (1965). Levels of cytokines (IL-1b, 
IL-4 and TNFα), IgE and sIgA in nasal washes were determined by 
ELISA (cytokines produced by “cytokine”, St.-Petersburg). Statis-
tical analysis of the data obtained by the methods of variation sta-
tistics, Fischer-Student.

Results and discussion. The study of cellular  immunity 
showed a manifestation of im-mune deficiency with symptoms of 
chronic intoxication in a group FIC. When analyzing the re-lative 
performance of T-lymphocytes, showed a significant decrease in ac-
tivity CD3+-cells (48.2 ± 1.3% vs 55.6 ± 1.4% in controls, p<0.05); 
group RIC also showed a reduction, but the values are not statisti-
cally reliable (53.8 ± 1.5%). A similar pattern was observed in the 
dynamics of the level of CD4+ (29.6 ± 1.5% in group FIC vs. 37.8 ± 
1.3% in healthy children, p<0.05), and RIC — 34.2 ± 1.2%.

A significant decrease in the value of cytotoxic T lymphocytes 
(19.2 ± 1.3% at FIC and 20.4 ± 1.3% at RIC versus the control 
group — 21.3 ± 1.1%, p<0.05) impact on the immunoregu-lato-
ry index (IRI). So, he is RIC averaged 1.68 ± 0.03, while in the group 
of sickly level IRI was significantly reduced — 1.54 ± 0.01 (p<0.05) 
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versus 1.72 ± 0.06 in the control group. In general, these changes 
contribute to the longer  immunograms antigenemia, unfinished 
process of phago-cytosis, more protracted clinical course with the 
basic pathology later readjustment of the body. Nonspecific factors 
represented by the number of NK cells (CD16+-cells) and phago-
cytic acti-vity (PhA) of neutrophils, were changed depending on the 
status of children. At FIC in the peripheral blood of 12 or 20% of 
the relative number of CD16+– 16.2 ± 1.2%, which was significantly 
higher than the values of the indicator in the group RIC and healthy 
children (12.9 ± 1.1% and 11.5 ± 0.9%) (p<0.01).

In general, these changes contribute to the longer immuno-
grams antigenemia, unfinished process of phagocytosis, more 
protracted clinical course with the basic pathology later readjust-
tment of the body. Nonspecific factors representted by the number 
of NK cells (CD16+-cells) and PhA of neutrophils, were changed 
depending on the status of children. At FIC in the peripheral blood 
of 12 or 20% of the relative number of CD16+ 16.2 ± 1.2%, which 
was significantly higher than the values of the indicator in the group 
RIC and healthy children (12.9 ± 1.1% and 11.5 ± 0.9%) (p<0.01).

Due to its non-specificity of the PhA of highly labile, so quickly 
and visibly reacts to different pathogens even before the detailed 
characteristics of the disease [4; 5]. The quantitative study of the 
PhA showed that in the blood of healthy children are between 52% 
to 62% of phagocytic cells — 57.8 ± 1.4%. In RIC PhA was slightly 
reduced — 53.8 ±1.3%. And FIC figure was 1.3 times lower than the 
control values and averaged 45.4 ± 1.2% (p<0.05). Consequently, 
the FIC showed significant inhibition of neutrophil PhA by an in-
crease in the number of natural killer cells.

During the  immune response of B-lymphocytes differenti-
ate  into plasma cells that sec-rete antibodies. In the system pre-
sented in our studies, the quantitative content of CD20+ and the 
level of IgG, IgA and IgM. Exacerbation of a chronic process often 
accompanied by increase in the proportion of activated cells in the 
peripheral circulation, including CD20+. In the group FIC relative 
content of B-lymphocytes was 29.5 ± 1.1% (p<0.01), in the group 
RIC — 23.7 ± 1.4% (p<0.05), which significantly higher against 
the values of the control group — 22.6 ± 1.3%. Integral indicator of 
the functional activity of B-lymphocytes is the content of the main 
classes of IgG, IgA, IgM. The study of the concentration of Ig in 
the serum of healthy children showed that IgG is synthesized from 
860 to 1320 mg% with an average 1090.7 ± 31 mg%. At RIC IgG 
concentration was slightly reduced, while SC — compared with 
FIC — significantly increased — 1320.6 ± 47,4 mg% with a range 
from 1080 to 1550 mg% (p<0,05).

The children of the control group IgA levels in the serum of 
110 to 170 mg%, on average — 145.3 ± 6.4 mg%. In peripheral blood 
serum IgA concentration RIC slightly reduced, while SC — signifi-
cantly reduced and averaged 97.3 ± 7.3 mg/% (p<0.01).

The most important from the point of view of the state of the 
local immunity is the full production sIgA on the mucosal surface. 
As it turned out, the process is in a group FIC signi-ficantly dis-
rupted, which can cause frequent erosive and ulcerative lesions of 
the mucous in these children (312 ± 10 mg% in FIC and 502 ± 
20 mg% at RIC, p<0,05 against values of the control group — 589 
± 0.07 mg%).

All the children in the group frequently and chronically ill was 
an increase in the number of IgE (3.29 ± 0.47 pcg/ml — in the 
study group; 1.15 ± 0.23 pcg/ml- in the control group, p<0.001), 
the there is a lack of mucosal immunity. Thus remains unclear what 
comes first: dys-biosis mucosa or impaired immunity. Definitely 
have to reckon with the fact that the relationship between the im-
mune system and infectious agents are interdependent.

We conducted a study to determine the levels of IL-1ß pro-
duction as an  important neurotransmitter, which  is one of the 
most  versatile regulators of  immunity and  inflammatory reac-
tions with a wide range of biological effects, which include the 
proliferation of T- and B- cells, antibody, induction of synthesis 
of other cytokines. Our results showed significantly higher values 
of IL-1ß in the group FIC compared to RIC (22.9 ± 1.6 pcg/ml vs 
16.6 ± 1.12 pcg/ml.

p<0.01. A very important immunoregulatory cytokine is IL-4. 
It is believed that its main biological role is to suppress IFN-γ. Ac-
cording to our data, the level of production of IL-4 in-creased in 
sickly children by almost 1.5 times compared to those suffering from 
rare children (p<0.001).

TNF-α is aimed at recognition and elimination of foreign ge-
netic information and is an important mediator of immunity, which 
allows it to be attributed to the family of regulatory cy-tokines. Our 
results show that the main group of children TNF-α level in almost 
two times the value of comparison group (4.42 ± 0.3 pcg/ml vs 2.34 
± 0.25 pcg/ml), (p<0.001).

These facts underscore the multidimensionality of the struc-
tural and functional organi-zation of the IS, we studied the example 
of FIC otorhinolaryngology type.

Conclusions:
1. In the study of the IS in a FIC sinus pathology observed de-

crease in the total pool of T- lymphocytes, T-helper cells and PhA 
of neutrophils from 1.15 to 1.3 times. At this level of CD16+-cells, 
B-cells and IgG were significantly elevated 1.3–1.4 fold.

2. The study of humoral immunity IgE — shows a significant in-
crease of 2.9 times, and the suppression of secretion of sIgA — 
1.8 times, indicating a reduction of local immunity and inc-rease 
sensitization by prolonged antigenemia.

3. In the study of cytokine status of children surveyed showed 
a sharp increase in the lo-cal concentration of IL-1β by 1.4 times, 
IL-4–1.7 times, TNF-α — 2.1 times in RIC compared with FIC.
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The quality of life of women with subclinical hypothyroidism, 
depending on the level of thyroid stimulating hormone

Abstract: 81 women of 20 up to 57 years were included in the investigation. We have observed the fall of physical and psychic 
components of life quality in women with SH living in Andijan region by the questionnaire SF-36, it was highly expressed in 
patients with 10,0 mU/l level of TSH. The evaluation of the readings of women’s QL enables to evaluate the clinical picture of 
the disease objectively at the beginning and the dynamic study of the readings of QL will give the opportunity to determine 
the effectiveness of the therapy in the future.
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The destruction of the function of thyroid glands relates to highly 
spread endocrine diseases in Uzbekistan. The spread and the structure 
of the disease of thyroid glands depends on the sex, age, ethnic and 
geographic factors, and mainly iodine supply of the organism [11].

Subclinical hypothyroidism (SH) — is a rather spread disease 
of thyroid glands that are accompanied with the increase of the level 
of Thyroid Stimulating Hormone (ТSH) when the normal level is 
free T4 [5]. In most cases SH is often met among women [3; 8].

According to the data of different researchers the spread of 
SH among the population ranges in a wide diapason: 4–10% in the 
population and 7–26% among grown-ups [4; 7; 9].

A cross-section, multi centre, epidemiological research was 
carried out  in 8  big cities of  India with the aim of studying the 
spread of SH among grown-up population, Unnikrishnan A. et al, 
2013 [15]. The spread of SH (the normal level of which is f T4 and 
TSH>5.50 μIU/ml) is 8,02% in India (95% Index of Correctness 
(IC) 7,29–8,74). In women (8,73%) SH occurred more often 
than in men (7,17%, р = 0,0358).The highest point of frequency 
of SH (8,93%) was met in the group of over 55 years and the low-
est point of the age group was met in the age group of 18–35 years 
(6,91%).The  increased level of antibodies of thyroid peroxidase 
(anti-TPO)was determined in 21,85% (95% IC 20,74–22,95) cases. 
High readings of anti-TPO are often marked in women (26,04%), 
than in men (16,81%, р<0,05).

The spread of thyroid pathology among women of 18 up to 
65 of Andijan region of the Republic of Uzbekistan composes 69,8%, 
subclinical hypothyroidism composes 12,4%. When the level of up-
per limit of TSH norms (>2,5 мМЕ/l) falls, the frequency of SH 
really increases up to 28,3%, and this state is kept not depending on 
the age of the investigated women [10].

The destruction of the function of thyroid glands leads to 
the fall of the quality of life of patients (QL). «Quality of Life» 
is determined as integral characteristics of physical, psychological, 
emotional and social functioning of patients, and is based on his 
subjective understanding [6].

Aim of the research: to evaluate the life quality of women with 
subclinical hypothyroidism depending on the level of TSH.

Patients and methods.
81 women of 20 up to 57 years were included in the investiga-

tion. The average age composed 40,4±10,1 years. The basic group 
was composed of 60 women with subclinical hypothyroidism, the 
average age composed 42,0±10,4 years. Depending on the level of 

TSH, the patients are divided into 2 groups: the 1st group consisted 
of 39 women with TSH level was determined for the first time and 
the normal level was free Т4, a second research of both data was 
made after 2–3 months, and also the degree of anti corpuscles of 
thyroid peroxidase was determined (anti-TPО).

The level of TSH, freeТ4, anti-ТPО in the plasma of the blood 
were determined by radio immune method with using commercial 
complex of the firm “Immunotech” (the Chezck Republic) on the 
base of RCSPMCE the Ministry of Health Care of the RU.

For the evaluation of lives of patients a short version of the 
questionnaire of health (MOS 36-Item Short-Form Health Sur-
vey — MOS SF-36) was used [17]. 36 parts were grouped in 8 scales: 
physical functioning (PF), role functioning (RF), body ache (B), general 
condition of health (GH), life activity (LA), social functioning (SF), 
role emotional functioning (REF) and psychic health (PH). The data 
of each scale vary between 0 and 100, where 100 presents full health. All 
the scales form 2 readings: physical (PCH) and psychological compo-
nent of health (PCH). The readings of each sub scale were counted 
by using a special key, defended by an International author’s right 
[16].The results are presented as the ball marks of 8 scales. They are 
composed in such a way that a higher mark points to a higher level 
of quality of life (QL).

The received data were worked out with the help of computer 
program STATISTICA 6 and Biostat. Quantity readings were pre-
sented in the form of М±SD. The difference between the groups 
were considered as statistically valuable when Р is <0,05.

Results
Auto immune thyroids, associated with thyroid peroxidase carry-

ing anti corpuscles is one of the frequent causes of SH development. 
SH usually comes without symptoms, but some patients can complain 
to unspecific complaints of malaise, exhausting, gaining weight, occlu-
sions in intestines, that are characterized to hypothyroidism [1; 2].

Аnalysis of patients’ complaints of the 1st and 2nd groups didn’t 
reveal considerable differences (Picture1). However the women 
with the level >10,0 mU/l TSH complained of increased exhaust-
ing more often (76,9% and 81,0% in accordance with the 1st and 2nd 
groups), malaise (56,4% and 76,2%), heartbeat (51,3% and 66,7%), 
the sense of sadness and alarm (53,8% and 71,4%), headache (48,7% 
and 61,9%), dryness of the skin (46,2% and 57,1%), worsening of 
the memory and attention (61,5% and 61,9%), the feeling of numb-
ness (35,9% and 61,9%) bad tolerance to cold (41,0% and 47,6%) 
and destruction of Menstrual Cycle (43,6% and 57,1%).
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1st group 2nd group
Picture 1. The frequency of the symptoms of hypothyroidism in the examined patients

1. – Increased exhausting; 2. – malaise; 3. – Heartbeat; 4. – the sense of sadness and alarm; 
5. – headache; 6. – dryness of the skin; 7. – worsening of the memory and attention; 8. – the 

feeling of numbness; 9. – bad tolerance to cold; 10. – destruction of Мenstrual Cycle.

The presence of subclinical hypothyroidism resulted  in the 
worsening of the life quality. Especially, the analysis of physical 
components of health showed, that SH influenced on the ability of 
accomplishment of different physical exertion (the decrease of PF 
compared to the readings of control group of the 1st and 2nd groups 

and 21,2% and 24,8% in accordance), daily role activity (RA — 
31,7% and 36,3% in accordance), the ability of doing daily chores 
–B 32,3% and 36,4% in accordance), that reflected the decrease of 
subjective self evaluation of the patients’ health (PCH — 30,1% and 
35,2% in accordance) (Рicture 2).

Рicture 2. Readings of physical component of heath quality of women’s lives with SH

So, half of the patients with SH (51,3% and 52,4% in accordance 
with the 1st and 2nd groups) pointed out that they are not able to do all 
the household affairs with the connection of their bad physical condi-
tion (tidying the room, ability to go to a grocery, walking down the stairs, 
transferring heavy things).comparative analysis of Quality of Life (QL) 
of women in the 1st and 2nd groups had statistically important differences 
by parameters of general health (р=0,01) and PCH (р=0,001).

When analyzing the psychological components of health we 
have observed low quality of life (falling to 15% in the 1st group 
and 17.9% in the 2nd group) (Рicture3), it shows the limit of social 
contacts, decrease of the level of dealing with others with the con-
nection of worsening of emotional and physical state, limit in daily 
household chores, causative worsening of emotional state.

Рicture 3.Readings of psychological components of health of women’s life quality with SH
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The readings of the scale (19,8% and 23,1% in accordance with 
the 1st and 2nd groups) initially was lower than the average norm in 
the control, it means the decrease of life activity of the patients, i. e. 
women do not think themselves strong and fully energetic. Low 
balls by the component of SF (14,3% and 16,7% in accordance) 
means considerable limit in social contacts, decrease of the level of 
dealing due to the worsening of the emotional and physical state. 
Average readings of REF (12,2% and 14,9% in accordance) were 
also lower comparing to clinic control and speaks about the pres-
ence of women’s problems (worry about their health, bad mood). 
They result in considerably negative influence on their social activity 
and daily role activity. The reading of PH (13,8% and 16,9% in ac-
cordance) was initially low comparing to the control, it means about 
the lability of the mood and presence of alarm-depressive state of 
the examined women. Comparative analysis of the readings of the 
1st and 2nd groups didn’t reveal any differences.

Discussion
The problem of life quality of patients is studied in most works 

and multicentre investigations all over the world. The level of QL 
leads to position by the quantity and questionnaires. It enables 
widening the abilities of doctors in order to evaluate the state of 
patients much clearer [14]. A. V. Podzolkov and V. V. Fadeev (2010) 
decided to try evaluating the QL of the patients with high normal 
(2,0–4,0mU/l) and low normal (0,4–2,0 mU/L) of TSH. It was 
showed that average readings of life quality of the examined women 
are in the middle and high levels. However there is a considerable 
difference of readings of QL between the women from the group 
with high and low normal intervals of TSH. Inspite of the fact that 

summary levels of QL between 2 groups were close enough, it was 
determined that the patients from the group with high normal TSH 
had the worst readings. While investigating a statistically important 
difference between some parameters such as life activity, physical 
functioning, general condition of health and others were revealed.

According to the data of Madiyarova M.Sh. and others [12], 
differences, practically by none of the investigated parameters, in-
cluding readings of QL, level of alarm and depression, cognitive 
functions, symptoms of hypothyroidism, lipid specter, between the 
patients with different level of TSH inside of any group was revealed. 
Only the level of TSH (p< 0,05) was differentiated.

We all know that both manifesting and subclinical develop-
ment of hypothyroidism is accompanied with the fall of the QL 
of patients. Morgunova T. B. and others [13] determined that the 
readings of QL (except general health and role emotional function-
ing) in patients with hypothyroidism were statistically considerably 
lower than the group with healthy people. It is supposed that one of 
the causes is higher rate of depressing disturbances in patients with 
hypothyroidism comparing to general population.

Conclusion
1. We have observed the fall of physical and psychic compo-

nents of life quality in women with SH living in Andijan region by 
the questionnaire SF-36, it was highly expressed in patients with 
10,0 mU/l level of TSH.

2. The evaluation of the readings of women’s QL enables to 
evaluate the clinical picture of the disease objectively at the begin-
ning and the dynamic study of the readings of QL will give the op-
portunity to determine the effectiveness of the therapy in the future.
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Damages to hypothalamus vessels in various types of blood 
loss on the background of acute alcohol intoxication

Abstract: Hypothalamus of people died of acute, massive blood loss and hemorrhagic shock on the background of al-
cohol intoxication (47 cases) and without it (50 cases) has been studied by histological methods. In acute blood loss on the 
background of acute alcohol intoxication spasm of hypothalamus arteries is less marked but anemic vessels of microcirculatory 
bed occurred more often than without alcoholemia.
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Blood loss on the background of acute alcohol intoxication is 
a wide-spread variant of traumatizing effects [9, 10]. In damage to 
the heart and large vessels resulting in massive blood loss thanato-
genesis most probably is associated with anemia of microcirculatory 
bed vessels (MCB) in the brain. Dystonia of vessels and impairment 
of rheological features of the blood in the brain are most signifi-
cant in multiple damages to peripheral vessels [2]. Ethanol intoxi-
cation produces impairment of vascular wall permeability and its 
metabolic disturbances which result in marked edema of the brain, 
dura mater and pia mater [1; 6]. Simultaneously with disturbance 
of the brain vascular system following acute intoxication caused 
by ethyl alcohol (ethanol content  in the blood and urine makes 
4.1–8.9%) high degree of damage to neurons in the brain trunk is 
noted [4; 5]. Morphofunctional insolvency of the brain vessels and 
strengthening of thanatogenetic vascular — coagulopathic compo-
nent are observed in the brain in blood loss on the background of 
AAI. Detailed study of arteries and MCB vessels condition in hy-
pothalamus in various types of blood loss on the background of 
alcohol intoxication will make it possible to reveal additional aspects 
of thanatogenesis.

Aim: to evaluate thanatogenesis in various types of blood loss 
and hemorrhagic shock (HSh) on the background of alcohol intoxi-
cation by studying morphological condition of hypothalamus vas-
cular system.

Material and methods. The wall of ventricle III with hypo-
thalamus area has been studied in 47 corpses of persons who under-
went forensic medical expert examination for death caused by acute 
(ABL) (3 cases), massive (MBL) blood loss due to impairment of 
the heart and magistral vessels (14), MBL caused by impairment 
of peripheral vessels (22) and in persons who died at the in-patient 
department in clinically made diagnosis of HSh caused by MBL fol-
lowing the impairment of peripheral vessels (8cases). Blood loss and 
hemorrhagic shock were caused by impairments of vessels, organs 
and tissues by sharp (cut-stab) instruments. In all observations in 
forensic chemical study presence of ethyl alcohol in amount to 3% 
was determined in the blood of died people. Hypothalamus of the 
people died of similar types of blood loss and HSh has also been 
studied without presence of alcohol in their blood (50 cases). The 
pieces of the brain were fixed in 10% of neutral formalin, carried 
through alcohol battery, poured over with paraffin and colored by 
hematoxilin and eosin, resorcin- fuxin according to Veigert’ meth-
od, with Shiff-reactive, Mallory and Nissle’s method. In all types of 
blood loss and HSh functional condition of arteries is determined 
by quantity. With this arterial tonus is estimated in conditional units: 
spasm- 0,0, normotony — 0,5, atony — 1,0. Average indexes on 
the whole material give quantitative characteristics which expresses 

functional condition of muscular type arteries of a certain caliber 
[7]. In addition the content of blood filled MCB vessels was deter-
mined on hypothalamus sections with application of a large quad-
rate of measuring net of G. G. Avtandilov (25points) in all types 
of blood loss and HSh The study was carried out on two levels of 
hypothalamus — inner (the 1st level) and outer (the2d level) layers. 
For mathematic processing of the data the Student’s method with 
determination of arithmetic mean M, average error of relative values 
m and coefficient of difference reliability t was employed; applied 
subprograms of Microsoft Excel 97 program product were used in 
the part of descriptive statistics, determination of standard devia-
tions and comparison of extracts.

Results and discussion. The study of hypothalamus in vari-
ous types of blood loss on the background of alcohol intoxication 
of slight and moderate severity made it possible to determine the 
changes of morphofunctional condition of hypothalamus vessels in 
comparison with blood loss without alcoholemia. In ABL on the 
background of alcoholemia spasm of various caliber arteries is not-
ed in hypothalamus. Tonus condition of large and small arteries on 
the 1st level of hypothalamus makes 0,2, average — 0,1 conditional 
units. On the 2d level of the organ tonus of large arteries makes 
0,2 conditional units, average and small ones — 0,1. In ABL with-
out alcoholemia spasm of arteries is marked in a greater degree and 
makes 0,1 for the most of hypothalamus vessels excluding average 
arteries on level 1 (0,2). In MBL caused by single impairment of the 
heart and magistral vessels on the background of alcoholemia, tonus 
of arteries of large, average and small caliber makes 0,3, 0,4, 0,5 con-
ditional units. However in a deep hypothalamus layer the vessels ap-
pear to be sharply spasmodic, their tonus makes 0,2, 0,2, 0,1 in con-
ditional units accordingly. These indexes in the given type of blood 
loss without alcoholemia after a single  injury make 0,1, 0,2 and 
0,3 on level 1 of hypothalamus for large, average and small arteries 
and 0,1, 0,3, 0,7 conditional units on level 2 that can be estimated 
as dystonia of the organ vascular system. Less marked spasm of in-
tracerebral arteries is observed in multiple injuries of the heart and 
magistral vessels resulting in MBL on the ground of alcoholemia. On 
level 1 of hypothalamus tonus of arteries of large, average and small 
caliber makes 0,5, 0,5 and 0,4 conditional units and 0,5,0,4, 0,2 ac-
cordingly. In similar types of blood loss without AAI the indexes 
are 0,5, 0,5 and 0,3 on level 1 and 0,4, 0,2 and 0,3 conditional units. 
In MBL caused by single impairment of peripheral vessels on the 
background of AAI spasm of small arteries (0,2 conditional units) 
is observed. Large and average arteries are being in the condition of 
a slight spasm (0,4 and 0,4 cond. un.) on level 1 of hypothalamus, 
normotonia or spasm on level 2 (0,5 and 0,3 cond. un.). In mul-
tiple injuries of peripheral vessels on the background of alcoholemia 
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arterial spasm is more clearly marked, on level 1 arterial tonus of 
large, average and small caliber makes 0,2, 0,3 and 0,1 of cond. un., 
on level 2–0,2,0,2 and 0,1. For hypothalamus vessels after similar 
type of blood loss without AAI in single injury the signs of dystonia 
are typical, as the tonus of large, average and small arteries on level 
1 makes 0,4,0,2 and 0,6 and on level 2–0,5,0,4 and 0,2 cond. un. In 
multiple injuries of peripheral vessels a similar picture is observed, 
as arterial tonus of different caliber makes 0,4, 0,3 and 0,2 on level 
1 and 00,6,0,4 and 0,2 on level 2. In HSh caused by MBL after injury 
of peripheral vessels on the background of AAI spasm of small arter-
ies is more typical. Tonus of large, average and small arteries makes 
0,4,0,4 and 0,2 cond. un. on level 1 and spasm of vessels is more 
clearly marked on level 2 making 0,2,0,2 and 0,1. In HSh caused by 
a single injury of peripheral vessels without alcoholemia spasm of 
different caliber arteries occurs rarer: 0,4, 0,2 and 0,6 cond. un. on 
level 1 and on level 2 their atonia is noted (0,7, 0,6 and 0,6 cond. 
un.). Probably in ABL, MBL and HSh on the background of AAI 
and without it dissociated spasm of arteries is often observed as it 
does not occur equally in the vessels of different caliber. However in 
blood loss without alcoholemia tendency of vessels to atonia is often 
observed that is not marked in different types of blood loss on the 
background of AAI. In hypothalamus (level 1) the number of blood 
filled vessels in ABL on the background of AAI and without it is not 
significantly different but on level 2 in alcoholemia their number is 
3.8 times less than only in blood loss. In MBL due to single or mul-
tiple injuries of the heart and magistral vessels on the background of 
AAI marked blood filling of hypothalamus is marked and these in-
dexes are much higher than the similar ones without alcoholemia. 
In a single injury of peripheral vessels resulting in MBL anemia of 
MCB vessels is determined in hypothalamus of persons’ group with 
AAI and it is decreased in comparison with the group without alco-
holemia 1.5 times on level 1 and almost 7 times on level 2. In multi-
ple injuries in alcoholemia the number of blood filled MCB vessels is 
larger in hypothalamus on level 1 whereas on level 2 their number is 
reliably less than in comparative group without alcohol in blood. 
In comparison of two subgroups of persons with HSh caused by a 
single injury of peripheral vessels on the background of alcoholemia 
and without it we revealed that the number of blood filled vessels 
of MCB is also less particularly in a deep layer of hypothalamus 
(2.4 times). Thus, in ABL on the background of AAI spasm of hy-
pothalamus arteries is less marked but anemic MCB vessels were 
more often observed than without alcoholemia. It can be caused by 
disturbance of redistribution of blood in the brain in alcoholemia. 
In ABL having the course of rapid loss of relatively small blood vol-
ume death is caused by heart failure [9]. In MBL caused by a single 
or multiple impairments of the heart and magistral vessels on the 

background of alcohol intoxication of mild or moderate severity less 
marked arterial spasm is marked in hypothalamus in comparison 
with similar blood loss but without alcoholemia. In these terminal 
conditions in alcoholemia blood filling of MCB vessels  is better 
marked. In MBL caused both by single and multiple injuries of pe-
ripheral vessels in presence of alcohol in the blood spastic conditions 
of arteries and anemia of MCB vessels is marked more often. The 
same phenomenon is noted in HSH. According to some authors 
opinion in alcohol intoxication of a mild degree impairment of the 
brain is less in blood loss that can be associated with pain- killing 
effect of alcohol [14]. In our observations arterial dystonia in hypo-
thalamus in blood loss on the background of preceding AAI was not 
observed. Vascular dystonia is considered as manifestation of vascu-
lar decompensation, that is confirmed by frequent diapedetic blood 
loss [12; 13]. However in blood loss on the background of AAI 
there is no circulation improvement in hypothalamus as difference 
of arterial tonus of large, average and small caliber persists. There is 
a complex, multi-link regulation in the vascular system of the brain 
which determines interaction of different histological structures in 
arteries, capillaries and veins joining them on blood flow realization, 
providing metabolism and neurons function [11]. Probably in blood 
loss both without alcoholemia and on the background of AAI distur-
bance of coordinated activity of hypothalamus vessels takes place, 
i. e. dystonia of vascular system on the whole. In HSh there is also 
no tonus improvement of intracerebral vessels on AAI background. 
In MBL taking place on AAI background tonus condition correlate 
with blood filling condition of MCB vessels. In MBL caused by in-
jury of the heart and magistral vessels in less arterial spasm blood 
filled MCB vessels occur more often. Constant anemia of MCB ves-
sels is observed in MBL caused by injuries of peripheral vessels and 
also in HSh. In these blood loss types arterial spastic condition is 
observed more often. The revealed features of tonus condition of 
different caliber arteries and blood filling of MCB vessels in hypo-
thalamus in different blood loss types and HSh serve as additional 
criteria for evaluation of thanatogenesis.

Conclusions: 1. In acute blood loss on the background of 
alcohol intoxication spasm of hypothalamus arteries is less marked 
but anemic MCB vessels occurred more often than without aco-
holemia. 2. In massive blood loss caused by single or multiple im-
pairments of the heart and magistral vessels on the background 
of alcohol intoxication of mild and average severity less marked 
arterial spasm, better blood filling of MCB vessels are noted in 
comparison with a similar blood loss but without alcoholemia. 3. 
In massive blood loss caused by both single and multiple injuries 
of peripheral vessels and also in hemorrhagic shock spastic arterial 
condition and MCB vessels anemia are noted more often.
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Characteristic of physical activity of young athletes 
of the Syrdarya region of Uzbekistan

Abstract: 746 young athletes, 538 (72,1%) from them boys and 208 (27,9%) girls, in aged from 7 to 17 years were exam-
ined, living in the Syrdarya region of Uzbekistan Republic. It was defined that girls playing sports were 2,6 times less, than their 
peers athletes. More than 50% of boys-athletes were engaged in team sports, 32% — different types of single combats; about 
9% — complicity coordinated types of sports, 3,5% — acyclic high-speed and strength oriented and about 3% of boys-athletes 
were engaged in chess. Among girls-athletes, distribution about classification of sports, had been presented by following groups: 
76,4% were complicity coordinated types of sports, 12,9% — team sports, 4,8% — different types of single combats, 3,4% — 
acyclic high-speed and strength orientation and 2,4% of girls-athletes were engaged in chess. Examined pupils of the Syrdarya 
region who are regularly attend systematic sports activities within 4 years; an average duration of one training occupation was 
2 hours, from 3 to 5–6 times a week.

Keywords: young athletes, sports educational institutions, different types of sport, systematic sports activities, physical 
activity, motive mode.

Physical activity are primary communication facility and inter-
action with environment, household, labor, sports and other types of 
activity having important social issues. Systematic physical training 
and going for sport are trained and enhanced physiological functions 
regulation mechanisms, increased the level of capacity to be act of 
an organism and its nonspecific resistance. There is a big and irre-
placeable role of physical activity for growing organism as natural 
stimulator of its growth and development. Standard sizes of physical 
activity for various age periods and different social national groups 
cannot be same that should be changed with age, as in quantitative, 
and in a qualitative terms [1, 19–29].

“Upbringing of the healthy and harmoniously developed gener-
ation means formation of state base with a great future, achievement 
of high authority in the world” is a priority task. Government of 
the republic has been set for itself the task of consecutive children’s 
sport development in close connection with process of education 
and upbringing, realization of a large-scale work in this direction.

Creation according to Presidential Decree of Uzbekistan Repub-
lic in 2002 the Children’s sport development Fund has been served 
as an important step on the way of children’s sport development. The 
fund acts as an effective mechanism of realization of the purposes and 
tasks in children’s sport field. The main objectives of the Fund — to 
promote of realization the state policy in the physical activity and 

sport development field among children, awakening of interest in 
sport at younger generation, protection of youth against various ad-
verse effects, upbringing them in the spirit of a patriotism.

Government of Uzbekistan Republic has been developed and 
adopted the state social programs which are directed to strengthen-
ing of children health state of and diseases prevention, by general 
promotion of healthy lifestyle, instilling of interest in physical ac-
tivity and sport. In evidence of this are realized Resolutions of the 
President of RUz №PP-2221 from 8/1/2014. “About the State pro-
gram on further strengthening of population reproductive health, 
mothers health protection, children and teenagers in Uzbekistan 
for 2014–2018” and №PP-2487 from 2/9/2016 “About the State 
program “The year of healthy mother and child”.

To realize the tasks for further strengthening of youth inter-
est in sport, approval of healthy lifestyle principles in society, system 
organizations of the sports competitions directed to continuous in-
volvement of pupils and students to sports activity according to 
national model and the education program, and also ensuring effec-
tive functioning of this system the three-stage sports competitions 
“Umid Nikhollary”, “Barkamol Avlod” and “Universiada” among 
pupils of comprehensive schools, academic lyceums and profes-
sional colleges, and also students of higher educational institutions 
are held in republic.
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Keeping of the healthy lifestyle principles, physical exercises 
and sport positively influence strengthening of health, rising of phys-
ical development level and physical capacity, carry out such impor-
tant functions as educational and cognitive, spiritual and moral also 
social and biological adaptation, decrease of social tension, prevent 
diseases and offenses, fight against addictions [4, 23–35; 5, 207–
258]. Therefore many processes and phenomena are occurred in the 
physical and sports activities make deep social meaning.

Positive nation health  is well affected to culture, education, 
health care, science and economy [2, 10–35].

Goal: to study physical activity of sports schools pupils of the 
Syrdarya region of the Republic of Uzbekistan.

Materials and methods: Total surveyed were 746 young athletes, 
538 (72,1%) of them boys and 208 (27,9%) girls, in aged from 7 to 17. 
Study has been conducted in 49 sports educational institutions of the 
Syrdarya region of Uzbekistan Republic, including Gulistan, Syrdarya 
and Bakht cities, and also regional centers and settlements. For study-
ing purpose of physical activity of young athletes, individual survey 
by specially developed questionnaire which included passport part 
(birth date, residence, sex, number of the sport-school), sport type, 
durations of occupations in this sport and durations of one occupation 
(training) were conducted. Questionnaires have been distributed by 
age and sex accessory of pupils’ athletes.

The study material analysis was carried out with calculation of 
the main statistical sizes of variation ranks. By using of the Microsoft 
Excel program calculation of an average arithmetic quantity (Mav) 
characterizing the typical quantity of a sign has been made; errors of 
an average arithmetic quantity (m) characterizing reliability of col-
lected material and its uniformity; an average quadratic deviation (δ) 
characterizing variability of a sign and being a conditional criterion 
of a sign deviation from its average arithmetic quantity.

The studies were conducted within framework of the State grant 
ADSS-15.17.1 and ATSS-24.3 projects.

Results and discussions: the  interview result analysis has been 
shown that from total number of the examined young athletes, boys-ath-
letes were 2,6 times more, than girls-athletes (538 against 208 people).

It was revealed that among children athletes of the Syrdarya 
region 18 sports were popular. So, boys were engaged in 15, and 
girls — in 11 types of sports. It is demonstrated that favorable con-
ditions for realization children and teenagers potential abilities, ac-
cording to their tendencies to a certain specialization (type athletics, 
game function, etc.) and to interests are created in the republic.

General quantitative distribution of the boys who are engaged in 
main types of sport had following character: soccer (45,5%), free-
style wrestling (17,5%), table tennis (8,5%), kickboxing and boxing 
(4,8 and 4,5% — respectively), chess (3%), basketball and hand-
ball (by 2,6%), volleyball (2,2%), a kernel throwing (2,0%), an arm 
wrestling (1,9%), Greco-Roman wrestling and athletics (by 1,5%), 
taekwondo and big tennis (by 1%). Girls-athletes distribution by 
sports types were rhythmic-sportive gymnastics (63,9%), table 
tennis (9,6%), basketball (5,3%), soccer (3,8%), athletics (3,7%), 
synchronized swimming (2,9%), volleyball, big tennis, national 
wrestling and chess (by 2,4%), handball (by 1,4%).

According to the modified classification of sports, based on 
manifestation features of physical and technical athletes abilities 
taking into account popular sports in the republic [3, 30], examined 
pupils were distributed by groups (acyclic high-speed and power 
orientation, combat sport, precise sports, shooting disciplines, 
managerial sports, cyclic sports requiring preferential manifesta-
tion of endurance and cyclic sprint sports). Thus, more than 50% 
of boys-athletes were engaged in team sports, 32% — different types 
of combat sports; about 9% — precise sports, 3,5% — acyclic high-
speed and power orientation and about 3% of boys-athletes were 
engaged in chess. Among girls-athletes, distribution by the sports 
classification have been provided on the following groups: 76,4% 
were precise sports, 12,9% — team sports, 4,8% — different types 
of combat sports, 3,4% — acyclic high-speed and power orientation 
and 2,4% of girls-athletes were engaged in chess. Therefore, choos-
ing of a sport depends not only on interests, but also psychophysi-
ological features of pupils-athletes. Thus, popular sports among boys 
and girls of the Syrdarya region playing systematically sports were 
determined.

An important issue in formation of the rational active regime 
of children and teenagers is played by duration of sports activities 
and length of workout session. Duration of sports activities up to 
1 year were at 11% of boys-athletes and 42,8% of girls-athletes, from 
1 year to 2 years — 43,1% of boys-athletes and 33,7% of girls-ath-
letes, from 2nd to 4th years — 33,6 and 17,3% respectively, of the 4th 
and more years — attended systematic sports activities of 12,3% of 
boys-athletes and 6,2% of their contemporaries. From the provided 
data it is possible to conclude that at 91% of children-athletes of 
the Syrdarya region duration of sports activities were up to 4 years. 
It can be said, that young sportsmen understand an importance of 
systematic sports activities.

The data analysis has been shown that an average length of 
workout session among children athletes were 2 hours, and maxi-
mum — 4 hours. 94% of boys-athletes were engaged in systematic 
sport training session from 3 to 6 times a week while most of girls-
athletes (85%) attended — from 3 to 5 times a week. It demon-
strates that regular physical exercises and sports activities make 
an integral part of children activity of the Syrdarya region.

Conclusions:
1. As, number of girls playing sports were 2,6 times less, than 

their peers-athletes, it is necessary to strength work among health 
workers, teachers, trainers and physical education teachers by in-
volvement of girls to systematic sport activity.

2. As a result of carried-out work in the field of children’s sport 
development, in the republic favorable conditions for the choice 
of a certain sport according to age and sex are created to accessory, 
specific features, tendencies and interests of children and teenagers.

3. An important role in formation of physical activity of chil-
dren athletes of the Syrdarya region plays physical exercises and 
sports activities. The examined pupils of the Syrdarya region 
regularly attend systematic sports activities within 4 years; an av-
erage length of workout session was 2 hours, from 3 to 5–6 times 
a week.
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The estimation of the variability of the taxonomic characteristics 
of patogens of urinary tract infections in women

Abstract: The aim was a comparative study of the variability of taxonomic characters sown E.coli strains from women with 
acute and chronic cystitis. It was found that E.coli strains isolated from different habitats of the body healthy and sick women 
with varying frequency detected taxonomic characteristics, which are associated with the adhesiveness of the pathogen. Strains 
were sown in women with acute and chronic cystitis, variability exhibited by fermentation mannitol, sucrose, arabinose, glucose, 
sodium citrate, hemolytic activity.

Keywords: taxonomic characteristics, variability, urinary tract infections, pathogens, E.coli.

Many of the major taxonomic characteristics (TCh) of organ-
isms do not change in normal growth conditions, but under the in-
fluence of various unfavorable factors the properties change [1]. 
Many opportunistic pathogens bacterium (OPB) were acquired 
pathogenic properties namely under these conditions [5]. It  is 
proved that the long persistence of the pathogen in the body leads 
to a chronic process of infectious-inflammatory process and change 
some of the properties of this organism [2; 6; 7].

The researchers note that the leading causative agents of urinary 
tract infections (UTI) are the E.coli [3; 8].

In uropathogenic of E.coli, isolated from women with acute cys-
titis virulence was, the higher was the most resistant to ciprofloxacin 
and of E.coli, associated with cystitis women, in contrast to of E.coli, 
isolated from healthy individuals treated particularly severely limited 
clonal group A-CGA [9].

At the same time, according to other authors, there is a shift in 
the etiology of acute (AC) cystitis recent years. Thus, some authors 
believe that there is replacement of E.coli to other En-terobacteriace-
ae, with an increase in their share to 21.8% [2] and even up to 60.8%.

It is still not resolved is the degree of changes of taxonomic 
characters uropathogenic microorganisms. In this regard, the study 
of basic taxonomic features of human pathogens of UTI, including 
women of childbearing age in the dynamics of the disease, monitor-
ing ino-culation OPB is relevant.

Aim of the study. Comparative study and evaluation of the vari-
ability of the main ta-xonomic E.coli signs that sown by women of 
childbearing age with UTI.

Materials and methods. To accomplish this goal were stud-
ied 1026 women’s urine sam-ples UTI patients (age 18–49 years), 
of which 27.1 ± 1.4% (n=278) cases of urine samples col-lected 
from women of AC and chronic cystitis (ChC). Of these, 69.8 ± 
± 2.8% (n=194) of women diagnosed with AC and 30.2 ± 2.8% (n 

= 84) ChC. The diagnosis was verified by modern clinical and in-
strumental, laboratory methods and confirmed by bacteriological 
examination.

After the identification of isolated cultures for further in-depth 
research on bacteriological variability taxonomic features 29 E.coli 
strains were used (15 from women with AC and 14 from women 
with ChC) at > 1h105 CFU/ml in urine. For comparison, 21 E.coli 
strain is seeded from the feces of healthy women (control group).

All bacteriological tests for the identification and differentiation 
of strains were per-formed in the same conditions using conven-
tional bacteriological methods [4].

Statistical processing of the obtained materials was performed 
by variation statistics using the application package for biomedical 
research. When organizing and conducting research using the prin-
ciples of evidence-based medicine.

Results and discussion. We found that out of 278 AC and 
ChC E.coli female patients urine samples were sown in 73.9 ± 
± 2.6% of patients. However, often plated with E.coli other repre-
sentatives of the family Enterobacteriaceae, genera Staphylococcus 
spp, Streptococcus spp, Enterococcus spp, Pseudomonas spp and 
Candida spp.

Further identification of crops showed the homogeneity of mi-
crobial genera Escherichia spp., Pseudomonas spp., Staphylococcus 
spp. on the main TCh. Due to the fact, that often plated E.coli, the 
special microbiological studies were carried out with the strains of 
these microor-ganisms.

It  is known, that the hemagglutinating strains activity char-
acterizes their adhesiveness, as one of the bacterial pathogenicity 
factors [1]. Study of the total activity hemagglutinating strains of 
E.coli seeded from urine of patients with ChC showed that 85.7 ± 
± 9.3% of cases (n = 12), they possess these properties. This param-
eter was significantly superior parameters strains (P<0.002) seeded 
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from urine of women with AC (53.3 ± 12.9%; n=8) and control 
group (23.8 ± 9.3%; n = 5) (P<0.001).

Received respectively 1.6 and 3.6 fold increase in total hemag-
glutinating activity of E.coli cultures obtained from women with 
ChC indicates increased pathogenicity of these strains in compari-
son with AC and the control group (P <0.05).

In addition, there were significant differences in the amount 
of E.coli strains isolated from urine of women AC and ChC (n=15, 
respectively, and n=14) and control group (n=21) having only 
mannoza resistant haemagglutinin (P<0.001), and the combina-
tion mannoza re-sistant and mannoza sensitive hemagglutinin 
(P<0.05), where the rates were greater in the strains from patients 
sown. Mannoza sensitive hemagglutinin study showed that their 
presence between strains of E.coli, isolated from urine of women 
and female patients in the control group were ob-served significant 
differences (P>0.05).

Further studies have been devoted to the study of the biochemi-
cal properties of strains seeded from patients and healthy women.

It established that E.coli strains fermented carbohydratesin differ-
ent: glucose, lactose, mannitol, maltose, arabinose, glucose Na citrate 
by 93.3 ± 6.5% (n=14) to 100% but not fer-mentation (0%), inositol, 
sorbitol and malonate Na. According to these indicators, reliable dif-
ferences in the compared groups of women was observed (P>0.05).

There were differences in the ability to utilize sucrose. Strains 
of healthy women 95.2 ± 4.7% (n=20) cases, the strains from wom-
en patients with BMP in 97.4 ± 7.8% (n=14) of cases (P>0.05) 
strains of female patients with ChC in 35.7 ± 12.8% (n=5) of cases 
(P<0.01) had the ability to utilize sucrose.

In other studied biochemical parameters revealed differences 
were small and statistically no significant difference (P>0.05) the 
studied strains, for this reason, we do not mark them as a distinct 
taxonomic characteristics of the strains.

Indicators of the proteolytic activity of strains studied differed 
from the above-mentioned parameters of carbohydrate utilization 
(biochemical markers). It was found that, regardless of the origin of 
all isolated E.coli strains did not produce hydrogen sulfide, lacked 
arginindegidrolase, fenilalanindezaminase, and urease-galactosidase 
activity.

All E.coli strains were not possess hemolytic activity than 
strains isolated from urine of women with ChC (28.6 ± 12.1%; n=4).

Thus, it is revealed that the strains of E.coli seeded from urine 
of women patients with AC andChC were exhibited a variability 
by the following taxonomic characteristics: fermenta-tion of man-
nitol, sucrose, arabinose, glucose with Na citrate, Education indole, 
hemolysin and antigenic properties with respect to strains of the 
control group.

Apparently, the  variability of taxonomic characters E.coli 
strains isolated from the urine of women with AC and ChC de-
pended on getting this pathogen in other biotope (genitourinary 
tract), adaptation to these conditionsand the long persistence in 
the body.

The obtaining results in the process of in-depth research uro-
pathogenic bacteriological results are of great importance in diag-
nosis, predicting outcomes and assessing the occurrence and course 
of UTI in women of childbearing age due to E.coli.

Conclusions:
1. Respectively 1.6 and 3.6 fold increase in total hemagglutinat-

ing activity of E.coli cultu-res obtained from women with ChC in-
dicates increased pathogenicity of these strains in compa-rison with 
AC and the control group (P<0.05).

2. E.colistrain seeded from urine of women patients with AC 
and ChC were exhibited va-riability by the following taxonomic 
characteristics: fermentation of mannitol, sucrose, arabi-nose, glu-
cose with Na citrate and hemolytic activity.
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Morphological condition of the thymus in neonatal sepsis
Abstract: In this paper it’s conducted a study of clinical and anamnestic data and features of morphological and mor-

phometric changes of the thymus in infants who died from various forms of sepsis. Morphologically it’s marked metaplasia of 
reticuloepithelium to reticulosis and sclerosis, the disappearance of lymphocytes and cell-nannies from the parenchyma of the 
thymus. As a result of prolonged exposure to infectious agents in the thymus completely blocked all the morphological and 
functional elements and occurs in the thymus immunogenesis paralysis.

Keywords: sepsis, newborn, thymus, immune deficiency, morphology.

The essence of sepsis is the body’s inability to destroy microbes, 
primarily associated with immunodeficiency condition (IDC) [1; 2; 
3]. The condition may be a background, i. e. to available in the body 
prior to infection, as well as naturally occurring in it as a result of 
pathogens and their toxins, and due to therapy. Thus, sepsis almost 
always occurs in a child with any background state, which is usually 
accompanied by a IDC. Infectious diseases in immunodeficiency 
conditions are especially gravity and duration of the current, the 
development of unusual complications, often sepsis [2; 3; 4]. Thus, 
in the etiology of infectious processes the primary role usually be-
longs to microorganisms with low pathogenicity. If the defect of 
cell-mediated immunity infectious diseases are mainly caused by 
fungi, viruses and gram-negative flora, with defect of humoral im-
munity — gram-positive bacteria.

Until now is still little studied morphofunctional state organs 
of immunity, in particular the central organ — thymus in sepsis in 
newborns [5; 6]. Particularly, these morphological changes in the 
thymus, resulting in various infectious diseases remains controver-
sial. In recent years in pediatrics is a particularly urgent problem 
of the growth of immunodeficiency conditions, developing under 
the influence of environmental, genetic and infectious factors.

Given the above, this paper studied the clinical and anamnes-
tic data and features of morphological and morphometric changes 
of the thymus in infants who died from various forms of sepsis. 
Clinical and morphological analysis was performed taking into ac-
count the state of term and preterm, malnutrition and premorbid 
background diseases.

Material and methods. The object of the study were 36 thy-
mus of newborn infants who died in infancy from sepsis. During 
the autopsy of corpses was isolated thymus, were weighed and de-
termined by the weighting factor of the thymus (WFT). For histo-
logical examination of the thymus slices were fixed in 4% formalin 
solution, phosphate buffer and then dehydrated in alcohols embed-
ded in paraffin. Slicers 5–8 micrometers of thickness were stained 
with hematoxylin and eosin, Van Gieson and Schick reaction. To 
unify accounting thymus morphological changes in the conditions 
of the newborn and various pathologies developed an algorithm for 
evaluation of morphological characters.

The results of clinical and morphological analysis of observa-
tions with sepsis showed that the disease as the most severe form of 
the infection is common in children, developed in preterm (34.7%), 
malnutrition (64.3%), in the presence of premorbid background 
(rachitis, anemia) — 51.5%. Great importance in the development 
of sepsis it took place different birth defects of organs and tissues, 
including congenital heart disease (23.8%), the brain (14.6%), kid-
ney and liver (7.3%) and other congenital malformations (13,1%). 
These defects are more common in young infants, and often leads to 
septic lesions of the lung, colon, brain, and serous cavities.

Pathomorphological  it’s revealed bilateral macrofocal pneu-
monia with abscess formation and necrosis of the lesion areas, ul-
cer-necrotic, fibrotic and ulcerative enterocolitis, sometimes with 
metastatic abscesses  in the liver. Purulent metastases were also 
found in the brain, the epicardium, in rare cases, there was purulent 
peritonitis. In the age group of 7–12 months sepsis met as in the 
previous groups, children with artificial or mixed feeding, and as a 
complication of viral and bacterial pneumonia, enterocolitis caused 
by pathogenic microbes occurring in the form of septicemia.

Thus, sepsis develops in frail children in a reduced immunologi-
cal reactivity of the microorganism in the presence of premorbid 
background, runs hard, with polymorphic lesions of the internal or-
gans, as pointed out by other authors (2,4,). It should be emphasized 
that very often immunodeficiency child’s development even sepsis 
caused by opportunistic microorganisms. Our studies have shown 
that sepsis in one year-old children is caused mainly by opportu-
nistic microbes (75.7%), such as E. coli, klebsiella, pseudomonas 
aeruginosa, staphylococcus epidermidis, proteus, joined viral infec-
tion, yeast and molds.

Immunological study found that the content of  immuno-
globulins and T- and B-lymphocytes fluctuated depending on the 
degree of prematurity and sepsis severity. Pyosepticemia on the 
background of prematurity, premorbid conditions and congenital 
malformation characterized by a significant decrease in the level 
of immunoglobulins of all classes. Also lowered blood cortisol level 
and  immunoglobulin E. In septicemia accession  viral  infection 
marked increase in levels of immunoglobulin G to 16.7 g/l, cortisol 
up to 10,256.31 nmol/l. In the age group 7–12 months in almost 
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all cases, elevated levels of immunoglobulin M, on average — 4,03± 
0,19 g/l and the level of immunoglobulin A (0,31± 0,05) and G 
(6,55± 1,33) g/l relatively low.

In the diagnosis of secondary immunodeficiency in children, 
we take into account the clinical history, when there is the presence 
of the primary infectious diseases caused by viruses, virulent bac-
teria, parasites, and also when there are metabolic diseases, such as 
thesaurismoses and nutrition — malnutrition, anemia etc.

Pathomorphologically secondary immunodeficiencies mani-
fest IV–V phases of accidental transformation, the acquired atrophy 
of the thymus. In peripheral organs immunogenesis — devastation 
not function structurally zones, and their replacement by the reticu-
lar connective tissue, as well as the absence of lymphocyte activa-
tion, bright breeding centers.

When infectious diseases according to the statute of limitations 
of the disease observed in the thymus various phases of acciden-
tal transformation. In the initial stages of viral infection, influenza 
and more adenoviral infection, thymus somewhat increased and 
edematous. Microscopically observed loosening of the layers due 
to swelling of the thymus, lymphocytes and a massive collapse of 
reticuloepithelial cells. Especially pronounced decay of lymphocytes 
was located in the subcapsular zone macrophages appeared larger 
and nurse cells, a large number of phagocytic cells. The medulla also 
lymphocytes are able to karyolysis and karyopyknosis; Hassall’s cor-
puscles are increased, they are adjacent disintegrated lymphocytes 
and macrophages. In this layer, there are large cells with hyperchro-
matic nuclei, resembling viral metaplasia cells of other organs.

In later stages of the disease is marked decrease in the volume 
of the cortex and medulla of the expansion. This process is accom-
panied by a thickening of the interstitial tissue by reticulosis and 
sclerosis. In the cortex, reticular cells predominate over the lym-
phocytes, the latter are located primarily in the cytoplasm of cells 
nurses. Reticuloepithelial cytoplasma undergoes dystrophic changes 
and breaks. Intercellular distance extended.

In subsequent stages begins lobules collapse of the thymus, 
the lymphocytes in the cortex almost disappear reticuloepithelium 
breaks, sometimes there are giant cells with large hyperchromatic 

nuclei. In this phase accidental transformation of lymphocytes 
predominate in the medulla and are active in blasttransformated 
state. On the part of the interstitial tissue fibrosis is marked with a 
predominance of connective layers of fibrous structures; lymphat-
ic vessels subsides. Reticuloepithelial cells that lie on the basement 
membrane, in metaplasia reticulum, then the connective tissue cells 
become spindle-shaped and grow in the direction of the parenchyma 
of the thymus. First, they take the cortical layer, and then in the form 
of strands enter the medulla between Hassall’s corpuscles. In the 
thymus lymphocytes almost determined Hassall’s corpuscles consist 
of scaly calcined mass. The ratio of the thickness of the parenchyma 
of the thymus and the interstitial tissue favors the stroma.

Thus comes the acquired atrophy of the parenchyma of the 
thymus with complete metaplasia reticuloepithelium in reticulosis 
and sclerosis, the disappearance of the parenchyma of the thymus 
lymphocytes and cells — nurses, breach the basement membrane 
of the cortex, consisting of reticular tissue, obliteration of the lym-
phatic vessels and cracks interlobular space and lobular perivascular 
space, where It occurs in normal lymphocyte recirculation, sclero-
therapy of postcapillary venules of the parenchyma of the thymus. In 
short, as a result of prolonged exposure to pathogens in the thymus 
completely blocked all the morphological and functional elements 
and occurs in the thymus paralysis immunogenesis. Consequently 
occurs delymphotisation T-dependent areas of peripheral lymphoid 
organs, disturbed relationship of T and B lymphocytes occurs hy-
poplasia and second B-dependent areas.

Conclusions
Histological measurements study of the thymus with ac-

quired  immunodeficiency showed that  its mass  is reduced by 
half compared with the control group and averaged 6,4± 0,8 g, its 
weight  index was also significantly below normal (1,03± 0,17). 
Slices thymus evenly collapsed, their diameter was 1164± 87 mi-
crometers, of which accounted for 497± 53 micrometers for cortex, 
667± 71 micrometers — on the brain. There is thickening of the 
stroma — 288± 23 micrometers and the coefficient of correlation 
of the stroma and the parenchyma was 0,24± 0,04 micrometers, 
which is significantly higher than the norm.
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Prevention of paralytic ileus in acute diffuse peritonitis

Abstract: Many years of experimental and clinical research staff of the department of surgical diseases of the Andijan State 
Medical Institute provided the basis for a new way to fill a regional lymph drugs for various diseases. During the period from 
2005 to2012. in Andijan State Medical Institute was under the supervision of 89 patients with acute peritonitis. Assessing the 
prevalence of inflammation in the abdominal cavity is one of the crucial importance in determining the course of treatment. 
According to the classification V. D. Federova (1974), localized peritonitis was diagnosed in 41 (58.6%) patients, of whom 14 
(34.1%) — unlimited, 27 (65.9%) — are limited. Peritonitis was observed in 29 (41.4) patients, of whom 9 (31.3%) — diffuse, 
with 20 (68.7%).We have studied the best way to saturation lymphatic system of the abdomen in acute peritonitis and invented 
a method lymphotropic administration of antibiotics in the mesentery of the small intestine in the postoperative period. It 
turned out that this method is more rapidly produce high levels of antibiotics in the mesenteric lymph nodes, as evidenced 
by observations in experimental studies. Endomesenteria endolymphatic antibiotic therapy, conducted in all 70 patients with 
peritonitis, was a significant addition to the complex events in the postoperative period.

Keywords: peritonitis, lymphotropic, еndomesenteria endolymphatic.

Introduction
Conducting lymphotropic therapy in acute surgical diseases 

has advantages over traditional methods of drug administration, 
especially antibiotics [1; 3; 5].

It is proved that in acute intestinal obstruction, peritonitis com-
plicated in animals occurs expressed intoxication, and especially 
changes in the gastrointestinal tract in the form of paralytic ileus. 
With the development of peritonitis decreases the formation of 
lymph edema observed abdominal, lymphovenosus stasis. In this 
state is more efficient administration of various drugs in the lym-
phatic system [2; 4].

Another positive features of the lymphatic therapy through the 
mesentery of the small intestinal is to maintain a high concentration 
of antibiotics in the lymph nodes of the abdomen. When compared 
with other methods of administration at 3 and 6 hours of antibiot-
ics in 3–7 times greater in the mesenteric lymph nodes. Long (with 
a single dose) for 24 hours or more, the finding of antibiotics in the 
lymphatic channel creates the conditions for a permanent proceeds of 
the drug into the bloodstream through the mouth of the thoracic duct.

Materials and Methods
During the period from 2005 to2012. in Andijan State Medi-

cal Institute was under the supervision of 89 patients with acute 
peritonitis. Assessing the prevalence of inflammation in the ab-
dominal cavity is one of the crucial importance in determining 
the course of treatment. According to the classification V. D. Fed-
erova (1974), localized peritonitis was diagnosed in 41 (58.6%) 
patients, of whom 14 (34.1%) — unlimited, 27 (65.9%) — are 
limited. Peritonitis was observed in 29 (41.4) patients, of whom 
9 (31.3%) — diffuse, with 20 (68.7%).

In order to determine the most effective strategy in patients 
with peritonitis, we studied the microflora in different parts of the 
abdomen and determined its sensitivity to antibiotics.

In 70 patients with peritonitis used endolymphatic antibiotic 
therapy in the mesentery of the small intestine. 19 patients in the 
control group received standard treatment.

Results and Discussion
During the operation, all patients of the main group laparo-

scopic readjustment abdominal dissection of adhesions and elimi-
nate the source of infection. Between the sheets of serous mesentery 
microirrigator installed and fixed to the mesentery. Other end of 
the catheter is removed from the abdominal cavity through a sepa-
rate incision and immediately injected with 0.5% procaine 20ml for 
leakage control catheter. Lymphotropic therapy through microir-
rigator begins on the operating table. Lymphatic therapy involves 
limphostimulator and lymphotropic  injection of antibiotics. As 
lymphostimulator was used glucose-novocaine mixture in the ra-
tio of 1:1 at a dose of 4 ml/kg body weight of the patient with the 
additional lidazy (0.5 U/kg), heparin (80 U/kg, with the patient’s 
blood clotting) and mannitol (2.5 ml/kg). in the postoperative pe-
riod through a catheter inserted in the bowel mesentery, drip imme-
diately after lymphostimulate starting antibiotics in the usual singli 
dose given the sensitivity of the microflora of the abdominal cavity. 
Endolymphatic antibiotics depending on the severity of the disease 
and the patient performed once, sometimes twice a day for 3–5days. 
The results of treatment were compared with a control group of pa-
tients (19) with peritonitis treated in the postoperative period in the 
traditional way. The criteria for evaluating the effectiveness of the 
therapy were objective and subjective data of the patient, laboratory 
and instrumental studies.

During the postoperative period endomesentery lympho-
tropic antibiotic therapy (70 patients) compared to the conven-
tional methods of treatment (19 patients), peritonitis, complicates 
dynamic ileus, leucocytosis in the blood was significantly reduced 
by day 4, and in the control group — 6 days after treatment, the 
ESR is reduced by day 4 at lymphotropic therapy, whereas in the 
control group — in 6 days. In addition, we have a great attention 
was paid to the restoration of the function of the gastrointesti-
nal tract in the postoperative period. A sign of the functioning of 
the gastrointestinal tract is the amount of aspirated fluid from the 
stomach into the postoperative period.
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Table 1 shots that during lymphotropic therapy in the mesen-
tery of the small intestine in patients in the postoperative period on 
the 2nd day auscultated intestinal peristalsis, and the third day is cel-
ebrated independent carminative and normalization of stool. In the 
control group only on the third day of treatment appear peristaltic 
noises for 4–5 days reduced functional capacity of the gastrointes-
tinal tract. When aspirating gastric contents into the postoperative 
period of diminishing its scope in the recovery of functional activity 
of the digestive tract.

With widespread purulent peritonitis were impaired absorption 
of fluid from the abdominal cavity, which contributes to its accumula-
tion. It is promoted as congestion in the lymphatic and venous system 
of the abdominal cavity. Conducted endolymphatic antibiotic in the 
postoperative period, especially with lymphostimulate, improves mi-
crocirculation and reduce the accumulation of fluid in the abdominal 
cavity. Table 1 presents data on the amount of fluid released from the 
abdominal cavity through the drainage in the postoperative period.

Conclusion
As a result of lymphotropic therapy of released fluid from the 

abdominal cavity was significantly reduced compared with the con-
trol group, starting from the 2nd day of treatment in the postoperative 

period, indicating and early recovery of the gastrointestinal tract. 
With this method of treatment also was a decreases in spending, espe-
cially in connection with a reduction in the dose and dose frequency 
of antibiotics. along with the improved of the patient and normaliza-
tion of parameters is achieved by reducing the frequency of various 
complications and reduced mortality in the postoperative period.

In the complex treatment of peritonitis lymphatic therapy 
through the use of bowel mesentery is pathogenetically substan-
tiated method of therapy and significantly improves the function 
of the gastrointestinal tract in the postoperative period, reduces 
the incidence of complications and reduces the average stay of 
patients in hospital.

We have studied the best way to saturation lymphatic system of 
the abdomen in acute peritonitis and invented a method lympho-
tropic administration of antibiotics in the mesentery of the small in-
testine in the postoperative period. It turned out that this method is 
more rapidly produce high levels of antibiotics in the mesenteric 
lymph nodes, as evidenced by observations in experimental studies.

Endomesenteria endolymphatic antibiotic therapy, conduct-
ed in all 70 patients with peritonitis, was a significant addition to 
the complex events in the postoperative period.

Table 1. – Dynamics of recovery of intestinal peristalsis and volume aspirated gastric contents during treatment

Day treatment
Appearance peristalsis Volume stomach contents (ml)

lymphotropic Traditions lymphotropic Traditions
1 – – 1325,7 34,7 1209,2 35,1
2 ++ – 843,6 25,0 1158,9 36,9
3 +++ + 107,9 10,7 793,5 31,0
4 +++ ++ no 250,4 15,8
5 +++ +++ no no

*) the significance of differences in rates 1 day (P<0,05)
Symbols: – lack of intestinal peristalsis
+poorly articulated
++ moderate
+++ hypercatharsis

It significantly reduces the complications of the underlying 
disease, promotes early recovery of the gastrointestinal tract, re-
duce postoperative dynamic obstruction the possibility of intes-
tinal obstruction in late postoperative period.

All the patients treated after the operating wound “Dermo-
bacter” During smooth joints removed the wound healed with pri-
mary intention.

Thus, in the complex prevention and treatment of postopera-
tive ileus dynamic acute peritonitis lymphatic therapy through mes-
entery is the most effective treatment.
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Prevention of complications following operating Adhesive Peritonitis
Abstract: Most inta-adhesive complications require repeated surgery, which is much more traumatic and dangerous than 

the primary operation. Defining the phenotype of acetylation was carried out in 36 patients with peritonitis and 42 patients 
with OSKN aged 16 to 84 years admitted to hospital Andijan Medical Institute from 2007 to 2012.Used method for determining 
free and acetylated sulfosalazina 6 hour urine sample after of test dose per os. The amount of free and acetylated sulfosalazina 
determined by Prebstinga and Gavrilov in modification Timofeeva (1971). To significantly reduce the incidence of postopera-
tive complications in the adhesive early and late periods after the most frequent primary surgical operations on the abdominal 
organs to the wider use of the techniques of modern videolaparoscopic sparing surgery.After operating the wound east rated 
with medication “Dermobacter” undiluted. After operating for a conference run smoothly, the stitches removed for 6–7 day, 
with the wound healed by first intention.

Keywords: peritonitis, acetylation, rapid acetylators

Introduction.
Prevention of adhesion formation after operations on the ab-

dominal organs is traditionally the most difficult section of abdomi-
nal surgery [1–3].

Conventional methods of clinical diagnosis of adhesions does 
not allow us to estimate the direction and intensity of the process of re-
structuring the connective tissue (collagen) in the abdomen after sur-
gery. Consequently, it is not possible to objectively assess the disease, 
predict complications and effectiveness of their treatment. To date, 
none of the existing methods of preventing postoperative adhesions 
do not reliably prevent the formation of adhesions in the abdominal 
cavity. In this regard, an important focus is to find new, more effective 
ways to prevent pathogenetic adhesive postoperative complications.

The causes of abdominal adhesions, most researchers consider 
a mechanical failure of the peritoneum during the operation, the 
presence of abdominal infection and prolonged intestinal paresis. 
Also important to give the individual predisposition adhesions.

In recent years has been associated with postoperative com-
plications adhesive type of acetylation. Found that after surgery for 
peritonitis different genesis of pathological process occurs only in 
patients with the fastest type of acetylation [2; 4; 5; 6].

The aim of the study was to determine the phenotype of acety-
lation in patients with various forms of peritonitis and acute adhe-
sive intestinal obstruction (OSKN) to study its relation to the inci-
dence of adhesive complications.

Materials and Methods.
Defining the phenotype of acetylation was carried out in 36 pa-

tients with peritonitis and 42 patients with OSKN aged 16 to 84 years 
admitted to hospital Andijan Medical Institute from 2007 to 2012.

Used method for determining free and acetylated sulfosalazina 
6 hour urine sample after of test dose per os. The amount of free and 
acetylated sulfosalazina determined by Prebstinga and Gavrilov in 
modification Timofeeva (1971).

By “rapid acetylators” patients were referred to the level of 
acetylation of more than 76%. Found that in these patients the in-
flammatory process is productive as before surgery and in the post-
operative period, which leads to the formation of adhesions and 
complications infiltrates.

In contrast to this “slow acetylators” (less than 76 percent acety-
lation) on mild otgranichitelnye repair processes, they were more 
typical complications associated with poor wound healing.

Therefore, the phenotype may acetylator life used as a screening 
test to select patients at risk for the development of adhesive surgical 
complications.

Studies were performed in patients with peritonitis of various 
origins and OSKN operated traditional (open) and laparoscopic. In 
the postoperative period, patients received drugs that slow down the 
collagen and accelerate its utilization. Along with their usual therapy 
administered per os Kuprino with 7–10 days after the operation, 
1 time a day for 10–15 days. This drug is able to cleave the unstable 
cross-links and thus contribute to the accumulation of soluble col-
lagen and inhibit the formation of insoluble collagen.

For the purpose of destruction and recycling of collagen fibers 
at the same time held 10–15 sessions electrophoresis contratubksom 
and vitreous body 64 units. After discharge from the hospital, all 
patients were places on the dispensary registration with regular in-
spection at least 2 times a year. If necessary, repeat the treatment.

Results and Discussion.
After verifying the effectiveness of the definition of the phe-

notype of acetylation in predicting adhesive complications, we 
performed phenotyping in 36 patients with peritonitis of various 
origins. Slow “acetylators” were 24 (66.6%) patients, a “fast” — 12 
(33.4%).

To evaluate the effectiveness of treatment protivospaech-
nogo 36  operated patients with peritonitis were divided  into 
3 subgroups. 14 patients the main group in the postoperative 
period than conventional treatment (infusion and antibiotic 
therapy, topical treatment) treated with a course of therapy pro-
tivospaechnoy. 10 patients the operation was performed with 
laparoscopic protivospaechnoy subsequent course of therapy. 
12 patients of the control group did not receive protivospaech-
nuyu therapy and treatment for the rest of than did not differ 
from that of the main group.

Relative frequency of adhesive complications in three groups 
depending on the phenotype of acetylation is presented in Table. 
Number 1.
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Table 1.

Group
Complications of adhesions The total number of patients

«Slow acetylator» «Fast acetylator» Abs.
Summary (n=14) 1 (7.1) 2 (14.2) 3 (21.4)
Laparoscopic (n=10) 0 1 (10) 1 (10)
Control (n=12) 1 (8.3) 4 (33.3) 5 (41.6)
Total. 2 (5.5) 7 (9.4) 9 (25)

The frequency of complications in patients with adhesive peritonitis, depending on the method of treatment and acetylation phenotype (n=36)

As can be seen from Table 1 in three groups of commissural 
complications occurred mainly in patients with rapid acetylation 
phenotype. At the same time, the frequency of these complications 
was significantly lower in the intervention group than in the control, 
where the anti-inflammatory treatment was carried out.

Analysis of the results of different treatments peritonitis showed 
convincingly that developed a new set of clinical interventions for the 
treatment of this severe disease reduces the likelihood of the formation 
of adhesions in the abdominal cavity. Accounting acetylation phenotype 
and preventive measures provide an opportunity to reduce the frequency 
of the formation of intra-abdominal adhesions in this group of patients.

Conclusion.
However, these measures do not fully address this complex 

problem of abdominal surgery.

Most of the traditional open trauma laparotomic access viola-
tion of the integrity of the skin, muscle, arrays, aponeurosis, parietal 
peritoneum and removing intestinal loops from the abdominal cav-
ity causing intestinal paresis and contribute to the strengthening of 
adhesions.

To significantly reduce the incidence of postoperative compli-
cations in the adhesive early and late periods after the most frequent 
primary surgical operations on the abdominal organs to the wider 
use of the techniques of modern videolaparoscopic sparing surgery.

After operating the wound east rated with medication “Der-
mobacter” undiluted. After operating for a conference run smooth-
ly, the stitches removed for 6–7 day, with the wound healed by 
first intention.
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Immunological markers of juvenile Rheumatoid Arthritis in children
Abstract: It was proven that high level of ACCP had an impact on clinical progress of JRA in children. The obtained results 

can serve for the assessment of the therapy efficiency.
Keywords: juvenile rheumatoid arthritis, diagnosis, children.

There is a groups of diseases the development of which occurs 
due to the immune system secretion of antibodies against some 
proper proteins, as if these were alien ones. In other words, pro-
tective system of organism plays a role of aggressor against its own 
organism. These diseases are called autoimmune ones, and juvenile 
rheumatoid arthritis ( JRA) is one of them [1; 2].

In JRA, especially its early stages, there is a significant diversity 
of immunological disorders. It is related both to rheumatoid factor 
[4; 7] and its isotypes [6], and new immunological markers such as 
anti citrullin antibodies [5]. Antibodies to citrullin peptides, and, 
particularly, to cyclic citrullin peptide (ACCP) should be considered 

to be one of the most perspective (diagnostically and prognostically) 
markers nowadays [3].

In case of JRA in synovial membrane of a joint there is an in-
flammatory process, as a result of which arginin amino acid is con-
verted to citrullin. In other words, in a pathologic joint there is a 
process of citrullination of proteins considered alien by immune 
system. For the struggle with the assemble of citrullinated proteins 
an organism secrets specific antibodies, by these means promoting 
auto immune inflammation. The exact pathogenic role of auto anti-
bodies is not studied well yet [4; 7].
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Statistics demonstrates, that the result of ACCP and rheuma-
toid factor test of many patients is positive 10 years prior to mani-
festation of painful symptoms in joints [7]. A doctor can prescribe 
therapy before the start of destructive process in joints on the basis 
of high values of ACCP. From the other side on the basis of the same 
analysis a doctor can start prophylactic therapy of rheumatoid ar-
thritis [2; 5]. The aforesaid statements are more actual in pediatrics, 
particularly for the children with JRA.

The significance of JRA in the early diagnostics of rheumatoid 
arthritis was subject to several researches; and, particularly, quite 
high values of sensitivity and specificity of that test were determined 
for Russian population of patient [5]. Clinical importance of the 
definition of that type of antibodies for early diagnostics of JRA in 
children dependent on environment was not studied yet.

The object of the research: was to study the possibilities of 
the application of the modern diagnostic test of antibodies to cyclic 
citrullinated peptide (ACCP) in JRA in children for early diagnos-
tics and prediction of the further progress of the disease.

The results of the research: the data of checking of 70 chil-
dren with JRA living in various ecological regions of the republic 
of Uzbekistan served the basis of the research. The age of chil-
dren varied from 3 to 16 year old. Most of the children were from 
10 to 14 years old (46.2%). The average duration of the disease 
was 57 ± 20 years.

Criteria of inclusion to the research were the following:
– age <16 years old,
– duration of articulate syndrome >3 months,
– primary character of articulate process (other nosologic forms 

such as lupus, rheumatism, septic arthritis, tumors, etc).
Analysis of clinical data of the patients showed that articulate-

visceral form of the disease was observed in 12 children (17.1%), 
prevailing articulate form was observed in 58 children (82.9%).

Within the period of the study  in 38 (54.3%) patients we 
observed exacerbation, moderate activity degree was observed in 
19 (27.1%) children, and in 13 children (18.6%) there was low 
activity of the process.

Concentration of ACCP was determined in 46 patients with 
JRA duration less than 6 months (1 group), 24 patients with JRA 
for more than 12 months (2 group). The control group involved 
20 almost healthy children of the same age.

Antibodies to cyclic citrullinated peptide were determined by 
means of enzyme immunoassay with the help of commercial sets 
(Axis-Shield Diagnostics Limited, Great Britain), in compliance 
with the instructions of the manufacturer with the upper normal 
border equal to 5.0 U\ml.

The obtained data were statistically processed on Pentium-4 
EXCEL software, using the library of statistical functions.

The results of the research: The analysis of clinical progress of 
juvenile rheumatoid arthritis revealed that the onset of the pathol-
ogy was acute in 48% of the examined children. We observed the 
rise of body temperature, appearance of pain, and then edema in 
one or several joints, more often symmetric ones. Though sym-
metric lesion was observed in 34% of the examined children; the 
lesion became noticeable gradually within several days or weeks 
from the onset of the disease. As a rule, the process was observed in 
large joints such as knee (36%), ankle (28%), radial-carpal (32%); 
but in some patients (22%) starting from the onset of the disease 
small joints of arms and legs (metatarsus, interphalangeal) also 
were involved in the process. The lesion of the joints of cervical 
spine was observed in 37% of the examined children. The joints 
were very painful, edematous, and in rare cases (12%) the skin 
around was hyperemic. Body temperature was increased in 98% 
of the children, and it reached 38–39°S. Often the skin of body 
and limbs had polymorphic allergic rash, there was enlargement 
of lymphatic nodes, liver and spleen. In common blood analysis 
we revealed neutrophillic leukocytosis with the shift of leukocyte 
formula to the left and increase of ESR to 40–60 mm/h.

The level of ACCP in blood serum of the patients of the 1 and 
2 groups was higher than in the control (r<0.001 for both compari-
sons) (Table 1).

Positive results of ACCP test (>5.0 U\ml) were observed in 
36 out of forty six (78.3%) children with early JRA and 22 out of 24 
(91.7%) cases of long-term JRA.

The analysis of ACCP dependent on the form of the dis-
ease in children did not reveal reliable differences. As it  is seen 
from the chart data, the level of ACCP did not depend on clinical 
form of the disease. So, we revealed that in case of systemic vari-
ant there was notable rise of ACCP level 22.6 folds (R<0.001) in 
comparison with the control and 23 folds (R<0.001) in articu-
late variant of JRA.

Table 1. – ACCP concentration in JRA

Groups The frequency of positive results (>5.0 U\ml) Quantitative value
1 group (n=46) 36 (78.3%) 73.3±3.4 U\ml*
2 group (n=24) 22 (91.7%) 79.6±2.2 U\ml*^
Control group 0 3.4±0.1 U\ml

Note: * — reliability of the data in the control group (R<0.001); ^ — reliability of the data between 1 and 2 groups (R<0.05)
We determined reliable differences of ACCP level dependent 

on the process activity degree. The highest values (R<0.01) were ob-
served in case of JRA exacerbation. In the study of ACCP dependent 
on the activity of inflammatory reaction we revealed the following 
alterations: its concentration in low activity rheumatoid process was 
reliably lower than in exacerbation and was equal to 26.9±5.6 U\ml 
and 84.4±6.9 U\ml, respectively (R<0.01).

Thus, ACCP level has a direct impact on the clinical progress of JRA, 
and it can serve to be marker for early diagnostics of JRA in children.

Conclusions:
1. We detected 25 folds increase of ACCP in children with JRA 

compared with the results in the control group.
2. Increase of ACCP is a marker for early diagnostics of JRA.
3. It was proven that high level of ACCP had an impact on clini-

cal progress of JRA in children. The obtained results can serve for 
the assessment of the therapy efficiency.
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Association of MTHFR and MTRR genes with the development of 
antiphospholipid syndrome in pregnant women of Uzbek population

Abstract: By comparing the frequencies of genotypes studied polymorphic markers were installed by us the genetic as-
sociation of folate cycle genes to the development of antiphospholipid syndrome. The results of this study demonstrate the 
relationship risk of antiphospholipid syndrome in the Uzbek population with carriage of the G allele of rs180139 polymor-
phism, and AG genotype of rs180139 polymorphism of MTRR gene. According to the allelic variants of MTHFR gene of 
rs1801133 polymorphism was significantly significant differences in the distribution of genotype frequencies were found.

Keywords: Pregnancy complications, antiphospholipid syndrome (APS), folate cycle genes, allele frequency, polymor-
phism of genes, genetic association.

The pregnancy complications, according to the report of the 
WHO Study Group, are one of the most important health problems 
and often the direct cause of maternal and perinatal morbidity and 
mortality. Received to date data on the molecular mechanisms of 
this disease development allow us to consider it as a multifactorial 
condition, the development of which is determined by the inter-
action of certain hereditary and environmental factors. Numerous 
studies on this issue have shown that the basis of many types of 
obstetric pathology is a generalized microangiopathy and throm-
bophilia associated with autoimmune disorders, defects of angio-
genesis and invasion of trophoblast, hyperhomocysteinemia and 
hereditary disorders of hemostasis [1–7].

In the last decade attention of scientists and clinicians turned 
to the problem of development of antiphospholipid syndrome — 
an autoimmune disease characterized by recurrent thrombosis, 
initial miscarriage, thrombocytopenia and persistent antiphospho-
lipid antibodies [10].

Among the many risk factors for APS, open today, an important 
role in the pathogenesis of this disease takes a genetic component, 
and  in particular antigen HLA system (Human Leucocites Anti-
gen), a gene factor 5 (FV, 1691G> A, rs6025) and prothrombin (FII, 

20210G> A, rs1799963), and the C677T polymorphism (rs1801133) 
of methylenetetrahydrofolate reductase gene (MTHFR) [11].

The MTHFR gene encodes N5, N10-methylenetetrahydrofo-
late reductase — a key enzyme in folate cycle, catalyzing the recov-
ery of N5, N10-methylenetetrahydrofolate to N5-methyltetrahydro-
folate, which is a donor of the methyl group in the reverse conversion 
reaction (remethylation) of homocysteine to methionine.

The polymorphism of C677T (rs1801133) methylenetetrahy-
drofolate reductase (MTHFR), located in the coding region of the 
gene MTHFR corresponding amino acid substitution of alanine 
residue for a valine residue at amino acid position 222 of the amino 
acid sequence of the protein. The peculiarity of this amino acid 
substitution is to reduce of termostability MTHFR, whereupon its 
enzymatic activity decreases. Deficiency of MTHFR enzyme ac-
tivity leads to a deficiency N5-methyltetrahydrofolate, resulting in 
decreased speed remethylation homocysteine, and as a result, de-
veloping hyperhomocysteinemia. Accumulating in the circulating 
blood, homocysteine due to its cytotoxicity strikes the inner wall 
of the blood vessel that ultimately leads to the activation of the 
coagulation cascade reactions and hemostasis system to increase 
the risk of atherosclerosis and thrombosis. Along with this, the 
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MTHFR deficiency contributes to teratogenic (damaging the fe-
tus) and mutagenic (DNA damaging) action due to violations of 
the processes of methylation [11–14].

The MTRR gene encodes a cytoplasmic enzyme methionine 
synthase reductase takes part in the biochemical reactions involving 
the transfer of a methyl group, and including, in the inverse transfor-
mation (remethylation) homocysteine to methionine. The function 
of the MTRR reductive methylation-dependent methionine syn-
thase cobalamin (MTR), which catalyzes the methyl group transfer 
reaction with N5-methyltetrahydrofolate to homocysteine.

The Polymorphism of A66G (rs180139) metioninsintazare-
ductse (MTRR) in the coding region of the gene corresponds to 
the replacement of MTRR residue isoleucine (Ile) at methionine 
residue (Met) at position 22 the amino acid sequence of the protein.

As a result of such changes in the primary structure of protein 
conformational rearrangement occurs which results in a decrease in 
enzymatic activity. As a result, the efficiency falls reductive methyla-
tion methionine synthase, which for its part, leads to a decrease in 
the efficiency remethylation homocysteine. Thus, MTRR deficiency 
contributes to teratogenic (damaging the fruit) and mutagenic (DNA 
damaging) action due to violations of methylation processes [12–14].

However, it should be noted that the results of studies on this is-
sue, often contradictory, that may be due to ethnic heterogeneity 
and/or clinical heterogeneity of the patient population, the small 
number of samples, incorrect selection of the control group, as well 
as the ethnic specificity of hereditary predisposition to the disease. 
The frequency of polymorphisms related to the metabolism of folate 
and homocysteine levels, varies considerably among different ethnic 
groups, which can currently be validated population screening using 
genotyping. So far, I have not been analyzed, which would estimate 
the frequency of polymorphisms of genes involved in the metabo-
lism of folate and homocysteine in the Uzbek population. The pres-
ent study is an attempt to estimate the frequency of polymorphic 
gene MTHFR and MTRR in the Uzbek population to find out the 
existence of a legitimate connection between the development of 
antiphospholipid syndrome and impaired DNA methylation due 
to deficiency of folate cycle enzymes.

Material and methods
The study included 62 subjects of the Uzbek population of both 

sexes aged 20 to 65 years. The test persons conditionally divided into 

2 groups: a group with APS (28 people) and a group of healthy 
subjects (34 pers.), Matched by age and sex.

Isolation of DNA from peripheral blood leukocytes was per-
formed by the standard method. Genotyping was performed by 
amplifying the relevant regions of the genome methods qPCR 
(RG-6000, Australia) and pyrosequencing PyroMark Q24 (Qia-
gen, Germany).

Statistical results of the study treatment was carried out with the 
help of software packages «SPSS 13», «PLINK» and «Haploview 
4.2», forming haplotypes and evaluate their association with APS 
syndrome was carried out using «THESIAS» program (version 2.0)

Results and discussion
The distribution of the genotypes studied polymorphisms 

were tested for compliance with the expected Hardy-Weinberg 
equilibrium using Fisher’s exact tests (Weir, 1995). For compari-
son, the allele and genotype frequencies between the groups ana-
lyzed using Pearson criterion χ² adjusted Ieytsa or Fisher’s exact 
test. To assess the association of polymorphisms of genes with 
the pathological phenotype calculates «odds ratio» — OR. To 
determine the nature of the data distribution using the Shapiro-
Wilk test statistics. For the analysis of quantitative traits when 
comparing two independent samples with normal distribution 
using analysis of variance, with deviation from the normal distri-
bution — Mann-Whitney (Glanz, 1999). For each polymorphism 
and haplotypes were calculated OR, the magnitude P, and the 95% 
confidence interval. Differences were considered statistically sig-
nificant at P <0.05.

Among 2 studied polymorphisms the deviation from Hardy-
Weinberg equilibrium among both cases and was not found among 
controls (Table 1).

The analysis of the frequency distribution of alleles for poly-
morphisms rs1801133 and rs180139 gene folate cycle in a group 
with APS and in the control sample revealed a statistically sig-
nificant difference (table 2) between them. The frequency of the 
G allele polymorphism rs180139 MTRR gene was significantly 
significantly higher in patients with APS compared to the control 
group (χ2 = 19.51; OR = 2.41; P = 0.02), which may be consid-
ered in the development of its risk APS syndrome (table 2). The 
analysis of allelic frequencies of polymorphisms of MTHFR gene 
rs1801133 was significantly significant differences were not found.

Table 1. – Hardy-Weinberg equilibrium test for cases and controls in the APS Group “+” (28 people) and APS “–” (34 people)

CHROM SNP GROUP A1 A2 χ2 p
1 rs1801133 Case T C 0.04 0.85
1 rs1801133 Control T C 0.21 0.64

17 rs180139 Case G A 0.2 0.66
17 rs180139 Control G A 2.94 0.09

Table 2. — Distribution of allele frequencies of rs1801133 and rs180139 polymorphisms 
Group APS “+” (28 people) and APS “–” (34 people)

 Alleles
Cases Controls

χ2 p OR 95% CI
n = 28 n = 34

rs1801133
Allele C 0.661 0.794

2.80 0.09
0.50 0.23–1.13

Allele T 0.339 0.206 1.98 0.88–4.44

rs180139
Allele A 0.554 0.750

19.51 0.02
0.41 0.19–0.88

Allele G 0.446 0.250 2.41 1.13–5.18

When comparing the frequencies of the genotypes studied 
polymorphic markers were installed by us the genetic association 
of folate cycle genes to the development of antiphospholipid syn-

drome. Analysis of genotypic associations showed that the greatest 
risk of antiphospholipid syndrome is caused by heterozygous AG 
genotype of rs180139 polymorphism MTRR gene (χ2 = 6.92; OR 
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= 3.21; P = 0.03). According to the allelic variants of MTHFR 
gene polymorphism rs1801133 was significantly significant dif-

ferences in the distribution of genotype frequencies were not de-
tected (Table 3).

Table 3. — distribution of genotypes frequency of rs1801133 and rs180139 polymorphisms 
Group APS “+” (28 people) and APS “-” (34 people).

SNP Genotypes
Cases Controls

χ2 p OR 95% CI
n = 28 n = 34

rs1801133
Genotype C/C 0.429 0.618

2.94 0.23
0.46 0.17–1.29

Genotype C/T 0.464 0.353 1.59 0.57–4.42
Genotype T/T 0.107 0.029 3.96 0.39–40.38

rs180139
Genotype A/A 0.286 0.618

6.92 0.03
0.25 0.08–0.72

Genotype A/G 0.536 0.265 3.21 1.11–9.29
Genotype G/G 0.179 0.118 1.63 0.39–6.76

The Haplotypic analysis of the studied loci showed fairly sig-
nificant association with the development of the APS.

Thus, the results of this study demonstrate the relationship risk 
of antiphospholipid syndrome in the Uzbek population with car-
riage of the G allele of rs180139 polymorphism (χ2 = 5.29; OR = 
2.42; P = 0.02), and AG genotype of rs180139 polymorphism of 
MTRR gene (χ2 = 6.92; OR = 3.21; P = 0.03). Statistically significant 
associations rs1801133 polymorphism of the gene has been identi-
fied MTHFR c development of antiphospholipid syndrome.

Conclusions:
1. The greatest risk of antiphospholipid syndrome in the Uz-

bek population is due to carriage of the G allele polymorphism 
rs180139 (χ2 = 5.29; OR = 2.42; P = 0.02) and genotype AG 
rs180139 polymorphism of MTRR gene (χ2 = 6.92; OR = 3.21; 
P = 0.03).

2. Statistically significant associations of rs1801133 polymor-
phism of MTHFR gene development of antiphospholipid syn-
drome have been identified.

References:

1. Ailamazyan E. K., Mozgovaya E. V. Preeclampsia: Theory and Practice. – M.: Med press-inform, 2008. – 272 p.
2. Baranov V. S., Ailamazyan E. K. Determining genetic predisposition to certain diseases common in pregnancy. – SPb.: H-L, 2009. – 66 p.
3. Bespalov O.N., Genetics miscarriage//Journal. Obstetrics and women deseases – 2007. – Vol. LVI. – № 1. – P. 81–95.
4. Thrombophilia in obstetric practice: teaching aid/M. S. Zaynulin, E. A. Kornyushina, M. L. Mozgovaya, etc.; ed. E. K. Ailamazyan, 

N. N. Petrishcheva. SPb.: Publishing house of the N-L, 2005. – 46 p.
5. Karthik P. Pathogenesis of the late pregnant gestosis//International Journal of Medicine. – 2010. – № 1. – S. 62–66.
6. Makatsaria A. D., Bitsadze V. O. Thrombophilia and antithrombotic therapy in obstetric practice. – M.: Triad-X, 2003. – 904 p.
7. Homocysteine, MTHFR gene polymorphisms and complications of pregnancy/EA Trifonova, T. V. Gabidulin, T. A. Agarkova, 

N. A. Gabitova, V. A. Stepanov//Obstetrics and Gynecology. – 2011. – № 2. – P. 8–15.
8. Bailey L., Gregory J. Polymorphisms of methylenetetrahydrofolatereductase and other enzymes: metabolic significance, risks and im-

pact on folate requirement//J. Nutr. – 1999. – № 129. – P. 919–922.
9. Cummings A. M., Kavlock R. J. Gene-environment interactions: a review of effects on reproduction and development//Crit. Rev. 

Toxicol. – 2004. – V. 34 (6). – P. 461–485.
10. Levine J., Branch D.W., Rauch J. The antiphospholipid syndrome. N. Engl. J. Med. – 2002; 346: 752–763.
11. Fetisov I. N., Dobrolyubov A. S., Lipin M. A., Polyakov A. V. Gene polymorphism folate metabolism and human disease.//Herald of 

new medical tehnologiy. – 2007. – T. H. – № 1.
12. Gvozdev V. A. Regulation of gene activity due to chemical modification (methylation) of DNA//Soros Educational Journal. 1999. – 

№ 10. S. 11–17.
13. Golyshev S. A., Vikhreva P. N., Sheval E. V., Kiryanov G. I., Polyakov V.Yu. The role of DNA methylation and histone post-translational 

modifications in the organization and maintenance of heterochromatin domain structure (chromocenters)//Cytology. – 2008. – T. 
50, – № 11. – S. 972–982.

14. The regular relationship between the development of some diseases and disorders of epigenetic DNA methylation enzymes due to 
deficiency of folate cycle/EY Grechanina, V. N. forests, V. V. Myasoedov [et al.]//The ultrasonic perinatal dіagnostika. – 2010. – N 
29. – S. 27–59.



Section 7. Medical science

88

Karimov Khamid Yakubovich,
Abdurakhmanova Nigora Nazimovna,

Boboev Kadir Tuxtabayevich
Scientific research institute of hematology

and blood transfusion, Republic Uzbekistan
E‑mail: dok.mzt@mail.ru

Analysis of association of polymorphism rs1045642 of 
мdr1 gene with development of myeloproliferative diseases

Abstract: The authors to evaluate of the role of C3435T polymorphism of MDR1 gene in the pathogenesis of chronic 
myeloid leukemia (CML) and erythremia observed the 138 patients with CML and erythremia. The investigation has showed 
that rs1045642 polymorphism of MDR1 gene is associated with a risk of MPD developing. The prognostic value of genotyp-
ing of rs1045642 polymorphism of -MDR1 gene demonstrates a high level of efficiency by classifier as an independent gene-
determinant in developing MPD, at significantly higher values.

Keywords polymorphism, МDR1 gene, myeloid leukemia, erythremia.

Introduction. Myeloproliferative diseases (MPD) are clonal 
diseases arising at the hematopoietic stem cell level [2]. Etiologi-
cal factors and mechanisms, which provoke MPD development, 
are not still fully studied. The leading hypothesis  is that, there 
are multiple stages in the development of the disease, where the 
predisposition to the disease emerges under the effect of external 
carcinogens, damaging by gene of normal cells, and causes to its 
malignant transformation [3]. Nowadays the facilities of basic 
study of MPD are not limited to the research diagnostic genetic 
mutations, such as BCR/ABL, JAK2, MPL and others. At the same 
time, over recent years, there is paid more attention to polymor-
phic variants of genes of xenobiotics biotransformation system. 
Determination of correlation between detection of the specific 
genotype of these genes and definite forms of MPD may lead us to 
better understand and comprehend the mechanisms of formation 
of various forms of diseases [4].

MDR1 gene with length of 209660 p. n. is localized at the short 
seventh chromosome’s arm (7q21.1). It contains 29 exons and is ex-
pressed by formation of the transcript with length of 4916n [5]. The 
MDR1 gene encodes synthesis of P-glycoprotein transfer protein, 
which is involved in biotransformation of xenobiotics, protecting 
by this way cells from the toxic effects of various compounds [6]. 
At the present time, there have been several polymorphous types 
of MDR1 gene investigated, but the preference is given to C3435T 
polymorphism (rs1045642) in investigation of associations with 
cancer pathology [7].

In world literature there  is evidence of the  involvement of 
MDR1 gene in the development of malignant diseases, such as var-
ious types of leukosis, rectal cancer, endometrial cancer, Hodgkin’s 
diseases (lymphoma) and so on [8–10; 11; 13].

In spite of this, it  is not yet completely clear functional and 
clinical significance of the different polymorphic variants of the gene 
under the distribution of toxic substances and, as a consequence, 
the occurrence of susceptibility to development of malignant neo-
plasms. In addition, to date, yet there is no consensus about the role 
of rs1045642 polymorphic marker of MDR1 gene with manifesta-
tion of the different options of MPD.

The aim of the study is evaluation of the role of C3435T poly-
morphism of MDR1 gene in the pathogenesis of chronic myeloid 
leukemia (CML) and erythremia.

Materials and methods. The study  is performed on DNA 
samples purified from the peripheral blood of patients, who were 
observed at the clinic of Scientific research institute of hematology 

and blood transfusion of Uzbekistan. There have been 138 patients 
(109 patients with CML, 29 ones with erythremia) observed and 
studied. The control group was 86 persons of Uzbek nationality, 
without any cancer.

DNA purification from whole blood was performed using a 
standard set of Ribosorb production (AmpliSens®, Russia). The con-
centration and purity of the purified DNA was determined by the 
apparatus of NanoDrop 2000 (USA). Genotyping (genetic typing) 
of rs1045642 polymorphic variant of MDR1 gene was performed by 
standard PCR using primers structures that were described on the 
website http://www.ncbi.nlm.nih.gov/SNP (Table 1).

Table 1. – The structure of oligonucleotide primers

No. Localiza-
tion of the 

gene

Polymor-
phism

Structure of oligonucleotide 
primers

1 MDR1 rs1045642 F: 5’-AGAGAGACTTA-
CATTAGGCAG-3’ R:5’-R 
5AGTGGCTCCGAGCA-
CACC-3’. 

Testing was conducted on a programmable thermal cycler of 
“Applied Biosystems” company (USA), using the test-kit of “Liteh” 
company (Russia), according to manufacturer’s instructions (Fig. 1).

Statistical analysis of the results was carried out using statisti-
cal software package OpenEpi 2009, 2.3 Version.

Figure 1. Electrophoregram for detection of rs1045642 poly-
morphism of MDR1 gene

Results and discussion. According to NCBI data MDR1 gene 
has more than 50 polymorphisms (SNPs). Among them, the great-
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est interest was shown to the polymorphic marker C3435T. Accord-
ing to the authors’ data, the frequency of heterozygous genotypes 
of this polymorphism in the European population was 48.3% and 
homozygotes in the same group — 23.9% [1, 12].

Tables 2  and 3  demonstrate the findings of comparative 
studies on the genetic structure of rs1045642 polymorphism of 
MDR1 gene in samples of patients with MPD and control. The 
frequency distribution of genotypes of rs1045642 polymorphic 

locus of MDR1 gene among patients group and control group 
complied with the estimated results when Hardy-Weinberg 
equilibrium (P> 0.05). There was found high rate of estimated 
heterozygosity (0.47%) in a population sampling. At diallel poly-
morphism this index is an indicator of significant diversity of the 
population, equal to the maximum (0.5%). This means that about 
50% of individuals in our population carry T –allele in hetero or 
homozygous state.

Table 2. – Estimated and observed distribution frequency of genotypes for Hardy-Weinberg 
principle of rs1045642 polymorphism -MDR1 gene in the main group of patients:

Genotypes
Genotypes frequency

χ 2 Р
observed estimated

С/С 26.81 25.00 0.181

0.3946
С/Т 46.38 50.00 0.362
Т/Т 26.81 25.00 0.181
Total 100.00 100.00 0.725

Table 3. – Estimated and observed distribution frequency of genotypes for Hardy-Weinberg 
principle of rs1045642 polymorphism -MDR1 gene in population group

Genotypes
Genotypes frequency

χ 2 Р
observed estimated

С/С 39.53 39.43 0.000

0.9658
С/Т 46.51 46.73 0.001
Т/Т 13.95 13.85 0.001
Total 100.00 100.00 0.002

As regards the effectiveness of this locus as an independent 
marker, it must be noted the relatively high level of specificity with 
the index SP = 0.73 with SE = 0.39 (95% CI 1.006–3.166). The 
calculated ratio AUC (0.73) demonstrates the high level of effi-
ciency on classifier of this polymorphism as an independent gene- 

candidate, at significantly high values (OR = 1.8; P <0.05). The 
Comparison of frequencies of rs1045642 alleles and genotypes of 
MDR1 gene among patients with MPD and comparison groups was 
conducted by the randomized controlled method.

Table 4. – Distribution frequency of alleles and genotypes of rs1045642 polymorphism 
of MDR1 gene among studied patients group and population sampling.

No. Group N
Alleles Distribution frequency of genotypes

С Т С/С С/Т Т/Т
n % n % n % n % n %

1 Main Group 138 138 50,0 138 50.0 37 26.8 64 46.4 37 26.8
1.1 CML 109 106 48.6 112 51.4 28 25.7 50 45.9 31 28.4
1.2 Erythremia 29 32 55.2 26 44.8 9 28.1 14 43.7 6 18.7
2 Control group 86 108 62.8 64 37.2 34 39.5 40 46.5 12 13.9

The analysis revealed significant differences  in the distri-
bution frequencies of occurrence of genotypes and alleles of 
rs1045642 polymorphism of MDR1 gene in patients with MPD 
and in the control group (Table 4). The combined sample of pa-
tients displayed significantly more frequent occurrence of T allele 
compared to the control group (50.0% and 51.4%, respectively; χ2= 
= 6.5; p = 0.01; OR = 1.9; 95% CI 1.144, 2.49). The frequency of 
this allele is 1.8 times substantially higher in CML patients subgroup 
than in the in healthy donors (χ2 = 7.8; p = 0.005; OR = 1.8; 95% 
CI 1.186, 2.68). At the same time the difference in frequency of 
this allele between erythremia patients and control subgroups was 
unessential (44.8% and 37.2%, respectively; p> 0.05).

In the combined sample and in CML patients subgroups the 
frequency of unfavorable genotype T/T also significantly dominat-
ed over its level in the control group (26.8% and 28.4% vs. 13.9% 
respectively). According to the calculated odds ratio the presence 
of the present genotype 2.3 times increased the risk of MPD de-
velopment (χ2 = 5.1; p = 0.02; OR = 2.3; 95% CI 1.103, 4.626). It 
was noted a slight increase in the frequency of occurrence of the 
present genotype in the subgroup of patients with erythremia as 

well, in comparison with the control group, that indicates the avail-
ability of a trend towards association of unfavorable genotype with 
MPD formation (18.7% vs. 13.9%, respectively; p> 0.05). Homo-
zygous genotype frequency for allele-C, in contrast was significantly 
lower in the group of patients (26.8%) than in the control group 
(39.5%), that is an evidence of a favorable protective effect of pres-
ent genotype on the development of disease (χ2 = 3,9; P = 0.046; 
OR = 0.6; 95% CI 0.3158. 0.994).

There was the tendency to reduce the frequency of this geno-
type  in erythremia patients subgroup revealed compared to the 
control group (28.1% vs. 39.5%, respectively). At the same time, 
the differences did not reach the threshold level of significance (χ2 = 
 = 0.6; P = 0.4; OR = 1.4; 95% CI 0.5922, 3.565).

Also it is worth noting that when comparing patients subgroups 
and control groups there was a significant increase in the frequency 
of genotype C/C in a population sampling revealed in comparison 
with the subgroup of patients with CML (39.5% vs. 25.7%, respec-
tively; χ2 = 4.2; P = 0.04; OR = 0.5; 95% CI 0.2874. 0.9725).

Moreover, the frequency of heterozygous genotype C/T 
rs1045642-of MDR1 gene in all groups studied (patients and con-



Section 7. Medical science

90

trolled) was similar and did not reach statistically significant differ-
ences versus control group (P> 0.05).

Thus, we can conclude that the homozygous genotype T/T 
of rs1045642 polymorphism -MDR1 gene is an important deter-
minant of increased risk for MPD development in Uzbekistan (P 
<0.05). These data further reinforce the position of rs1045642 poly-
morphism of -MDR1 gene as a marker, causing disorder of the regu-
latory function of P-glycoprotein and processes of biotransforma-
tion of xenobiotics, and perhaps associated with the formation of 
cancer processes.

Conclusion:
1. rs1045642 polymorphism of MDR1 gene is associated with a 

risk of MPD developing. Functionally unfavorable genotype T/T is a 
predisposing marker to damage the expression level of P-glycoprotein 
and elimination of various toxins and carcinogens from the body. On 
the contrary, the carriage of wild genotype C/C was significantly as-
sociated with a protective effect against MPD development (P <0.05).

2. The prognostic value of genotyping of rs1045642 polymor-
phism of -MDR1 gene demonstrates a high level of efficiency by 
classifier as an independent gene-determinant in developing MPD, 
at significantly higher values (P <0.05).
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Tumor-to-breast ratio in forecast of breast cancer
Abstract: The role of tumor-to-breast ratio is determined in breast cancer forecast. Case histories of 49 patients with breast 

cancer were analyzed. The undergone analysis showed that tumor-to-breast ratio has a statistically significant impact on the 
outcome of the treatment of breast cancer.
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In recent years, despite the increase in the incidence of breast 
cancer  in Uzbekistan noted the same trend as  in the developed 
countries: a reduction in mortality from tumors of this localiza-
tion, which is explained on the one hand — the identification of a 
growing number of patients in the early stages of tumors, and on the 
other — the use of modern methods of treatment.

As we know, the course and outcome of tumor diseases affect a 
complex of factors, depending on the biological characteristics of the 
tumor itself, the body, as well as on the adequacy of the diagnosis, 
treatment, management of patients.

In recent years, impressive results of treatment of patients with can-
cer, including breast cancer are achieved. In clinical practice, the choice 
of treatment strategy comes from the prognostic features of the disease, 
which is the main indicator of the clinical classification and staging pro-
cess. In a narrow sense, the forecast called the scientific prediction of 
future properties of an object or situation, based on its current and past 
symptoms. In summary, in order to predict in medicine, particularly in 
oncology, it is to anticipate the nature of the pathological process both 
stages of treatment, and subsequently — during its progression.

Individual plan of treatment of cancer patients are still made 
on the basis of personal experience and  intuition clinicians 
take into account a number of factors that characterize the tumor 
and tumor-bearing characteristics of the organism. However, only 
the individual prognosis may suggest in each case the most rational 
plan of remedial measures.

The problem of the individual prognosis of cancer is a relatively 
new trend in the domestic oncology. The study of the individual 
problems of forecasting dedicated work of many domestic and for-
eign researchers [1; 2; 3].

However, it proposed, in most cases difficult, mathematical 
methods of group and  individual prediction  is not widely avail-
able in the clinic due to the complexity of the methods and difficul-
ties of multivariate analysis.

The diagnosis is the main prognostic factor as to the prognostic 
factors are fundamental signs that determine the course and outcome 
of the disease. Factors predictive of response to treatment (predictive 
factors), are those that help to detect subgroup of patients with more or 
less significant response to this treatment. The final results of the flow 
nature of the forecast, outcomes and complications of any of the exam-
ined clinical entities directly dependent on the choice of a competent 
reliable diagnostic indicators that best reflect the clinical, functional, 
morphological, social and many other features of the disease process.

Of interest is the fact that the conduct of the treatment with 
the same histological types and stages of breast cancer process of-
ten gives different results. None of the locations has such a number 
of treatment options, like breast cancer, for example, Letyagin V. P. 
(2000) pointed out that for the treatment of breast cancer the same 
stage, there are about 60 thousand nuances in the approaches to the 
treatment of breast cancer.

In everyday practice, the question arises whether the same 
cancer patient’s prognosis breast with the same size of the primary 
tumor and the different size of the affected organ. For example, a 
tumor measuring 5 cm in a small breast strikes it almost totally, and 
a similar tumor in the large breast takes only a part of it. However, 
according to the TNM system, in both cases the same diagnosis of 
T2 will be installed.

In connection with which the question of the advisability of 
taking into account the ratio of the tumor volume in breast volume.

Materials and methods
To study the effect tumor-to-breast ratio on the forecast we 

had studied the history of the disease, case histories of 49 patients 

with breast cancer T2N0–1M0 treated in Tashkent City Oncology 
Center. All the patients, depending on the stage, clinical and patho-
logical features of the tumor, received comprehensive treatment in 
accordance with international recommendations. We studied the 
correlation of tumor volume in breast volume and their effect on 
the overall and disease-free survival.

Tumor volume was measured by ultrasonography and MRI 
studies, and the volume of breast with anatomical measurements, 
mammograms, according to the formula proposed Kalbhen C. L. 
et al. [4], MRI and post-mastectomy, postoperative material by 
weighing and dipping into the liquid. Tumor volume was calculat-
ed with special programs were compared with the manual method 
for measuring breast volume. In all cases, we obtain accurate fig-
ures for further processing of the material.

To determine the volume of the breast we divided the follow-
ing forms of breast cancer: a conical, hemispherical, pear.

Usually special device the size of the breast base, subsequent 
breast base line was measured, crossed in the nipples were deter-
mined. Determined base radius and apply the formula for determin-
ing breast volume. Depending on the patient fatness made relevant 
amendments. Manual method for determining breast volume com-
pared with the data of MRI yielded 2.4% error in the calculations.

To determine the volume using the following formula: For 
cone formula for determining the volume of a cone, ie, one third 
of the product of the square base and the height. For hemispherical 
breast volume formula for determining the volume of a sphere and 
divided it into two for pear-shaped used formula for determin-
ing the volume of a sphere. The volume of the breast to 200 cm3 
(172  cm3  on average) was observed  in 4  patients (8.2%), and 
300  cm3 (232.7  cm3) 14 (28.6%) patients, and 400  cm3 (349, 
6 cm3) in 5 patients (10.2%) and 500 cm3 (459.2 cm3) in 6 patients 
(12.2%) and 600 cm3 (569.3 cm3), y3 (6.1%), up to 1000 cm3 
(856.9 cm3) and more detected in 17 (34.7%) patients. The av-
erage volume of breast MRI studies was 410.4 cm3, the manual 
method 420.4 cm3, with the method of immersion — 410.7 cm3. 
Tumor volume at T2 ranged from 32 cm3 to 125 cm3, the aver-
age volume of 85cm3. Tumor volume 50 cm3 was found in 10 pa-
tients and 100 cm3 was observed in 22 patients and more than 
100 cm3 in 17 patients.

For convenience, on the basis of the above findings, we divided 
patients depending on tumor-to-breast ratio and divided into three 
groups and the data designated as an addition to T2. The first group 
(T2/1) included patients whose tumor volume ratio to the volume 
of breast was from 1/1 to 1/3, in the second group (T2/2) 1/3 and 
1/4, in the third group (T2/3) bolee1/4.

Results:
Influence of tumor-to-breast ratio at time of recurrence (pro-

gression) process were as follows: the ratio 1/3–25 months, at a 
ratio of 1/4–31.5 months and at the ratio 1/a 4–55.3 months. De-
pending on the results of the data of the treatment were followed in 
all patients. In two cases due to moving patients, the connection 
was lost. In 13 patients with fixed time progression (recurrence, 
metastasis) and studied the nature of their development. Five-year 
disease-free survival in the observation group was 72.3%. In the 
group of patients with breast cancer of up to 200 cm3 survival rate 
was 33.3% (rough average), in the group to 300 cm3, 57.1% to 400% 
cm3,75 to 500 cm3–66.7% to 600 cm3 66 7%, and in patients where 
the breast volume was more 600 cm3–only 94.1%. We followed the 
outcome of the disease after completing the full course of treatment. 
5-year disease-free survival rate was 72.3% (34 patients). The surviv-
al of patients in the first group was 33.3% in the second group 57.1%, 
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best results with the tumor-to-breast ratio more than 1/4–81,1% (p= 
= 0,249). (χ 2 = 2,53 the third degree of freedom p <0,05).

Thus, comparing the results of treatment of breast cancer 
based on the tumor size only, excluding the ratio of the tu-
mor volume and the body is not completely correct. In this re-
gard, the only rational approach to the forecasting of issues in any 
pathological conditions including breast cancer can be a com-
prehensive analysis of information about the patient, the disease 
pattern, using the available arsenal of reliable clinical features and 
diagnostic indicators.

Tumor-to-breast ratio has a statistically significant impact on 
the outcome of the treatment of breast cancer. It is necessary to 
conduct a more in-depth study to determine the criterion laws dis-
covered by us, for a supplement to the classification of breast cancer.

The study shows the complexity of a clear and reliable predic-
tion of disease outcome. We have tried to link the size of the tumor 
and breast volume on outcome. Many questions still await answers. 
In the future, they will no doubt be developed by us, further devel-
oped and refined. Finally, in one study it is impossible to specify all 
possible variants of the disease. But all these problems, obviously, 
can and should be the subject of separate research.
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Surgical treatment of secondary brain injury combined with cranial trauma
Abstract: Rresearch based on analysis of 315 patients, between 2011 and 2016, passed a comprehensive examination and 

treatment in the Andijan branch of the Republican Scientific Center for Emergency Medical Aid. In the study groups at all 315 
(100%) patients with traumatic brain injury, including the spine and spinal cord injuries occurred in 88 (27.9%), extremity in-
juries — 123 (39%) injuries of the pelvis — 37 (11.7%), chest trauma occurred in 67 (21.2%) cases.
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Introduction
Combined injury as the most serious form of damage is char-

acterized by high and has no tendency to decrease mortality of be-
tween 23,5–85%, and long-term disability, and a high level of dis-
ability (from 25 to 80%), exceeding 10 times that of when isolated 
lesions [1; 2].

According to many authors, the poor results of treatment of 
patients related to the lack of a unified doctrine of surgical relief 
of severe combined trauma and the treatment of the majority 
of those affected by the general surgical hospitals and surgeons 
with insufficient representation about the features of surgical tac-
tics in combined injuries [3; 4]. Combined traumatic brain injury 
(SCHMT) — a kind of type of injury, in which the pathological 
changes in the body create serious difficulties in the diagnosis and 
treatment especially in the acute period [5].

To date, the treatment of victims in the acute period of severe 
SCHMT remains complex and urgent problem (Reilli P., 1997, 
Konovalov AN, et al., 2001). It was found that the highest value 
for mortality and disability of victims, along with the primary are 
secondary brain injury factors (voiti SG, ea1991; Bullok K. ea.1995; 
Chegrut RM ea, 1993; Gaytur EI, 2000).These include extracranial 
factors such as hypoxia, arterial, hypo — and — hypertension, hy-
perthermia, violation of gas exchange and internal homeostasis, as 
well as intracranial factors (intracranial hypertension, disturbance 
of cerebral circulation and metabolism), accompanying the acute 

phase of severe head injury, aggravating his clinical course and di-
rectly influencing the prognosis and outcome (Kohy Y., ea1984; 
Lam AM, ea 1991; Miller JD 1993; Nakamura Nea 1993).

Objective
To determine the indications for surgical and conservative treat-

ment of the secondary damage of combined traumatic brain injuries
Materials and Methods: Our study is based on an analysis of 

315 patients, between 2011 and 2016, passed a comprehensive ex-
amination and treatment in the Andijan branch RSCEMH (Andijan 
Regional Emergency Medical Hospital).

In the study groups at all 315 (100%) patients with traumatic 
brain injury, including the spine and spinal cord injuries occurred in 
88 (27.9%), extremity injuries — 123 (39%) injuries of the pel-
vis — 37 (11.7%), chest trauma occurred in 67 (21.2%) cases. Of 
the 315 victims of brain squeezing intracranial hematomas were in 
158 (46%). In this analysis  included only 101 patients who un-
derwent complete dynamic MDCT study, since the first days after 
the injury. Statistical analysis was conducted using the basic clinical 
and MSCT and MRI data (volume of intracranial hematoma, brain 
swelling severity, prevalence of cerebral edema, the degree of dis-
placement of the transparent partition). Patients were divided into 
three groups depending on the cause compression of the brain: the 
first group — 46 affected by compression of the brain intracere-
bral hematomas; the second group — 34 affected by compression 
of the brain enveloped hematomas, which were accompanied by 
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structurally unstable parenchymal lesions; the third group — 21 af-
fected by compression of the brain enveloped hematomas, which 
were accompanied by severe parenchymal lesions.

When intracerebral hematomas most often the cause of the in-
juries were blows to the head or head and ancident (one-third of 
the victims). The average age they were highest. The severity of their 
condition does not differ materially from the severity of the patients 
of the second group (t = l, 6; p> 0,05). The average amount of bruis-
ing, and a shift of midline structures were lowest in this group of 
patients.

The second group was characterized by the youngest age and 
the severity of the patients at admission. unconsciousness period 
was shorter. When we look at the causes of traumatic brain injury in 
this group could not be found, the prevalence of what — or mecha-
nism of injury. The average volume of the shell hematoma was twice 
as much as the volume of intracerebral hematomas. The shift of mid-
line structures more pronounced.

The third group was characterized by a more severe state of 
patients, the most common cause of traumatic brain injury in this 
group was hitting the car at a traffic accident (25%). In addition, the 
duration of unconsciousness was greatest in this type of cord com-
pression. On the severity of injury in this group of patients showed 
a maximum and the total volume of intracranial hematomas, and 
accordingly the maximum displacement of midline structures.

Analysis of the level of consciousness of the dynamics of op-
pression, found that one-third of patients, unconsciousness oc-
curred after the light period. Most often a light period was observed 
among patients with the second and the third group (42%). At the 
same time he was the most characteristic shell hematomas. Along 
with lucid intervals were separately analyzed the main neurological 
symptoms in all patients who have had a lucid interval, regardless 
of the etiology of brain compression.

Clinical and computed tomography revealed a comparison of 
the close relationship between the duration of coma and outcomes 
for all patients with brain compression (r = 0.6; p < 0.01). The out-
comes in these patients was significantly correlated with the severity 
of the condition on admission (r = 0.5; p < 0.01), the volume of in-
tracranial hematoma (r = 0.3; p < 0.05), the severity of brain swelling 
(r = 0, 4, p < 0.01), the degree of compression of the tank base (r = 
0.3; p < 0.05), the degree of displacement of midline structures (r = 
= 0.2; p < 0.05.

In determining these same patterns of patients with lucid inter-
vals strong correlation with the volume of the hematoma outcomes 
have been identified, the severity of cerebral edema, the degree of 
displacement of midline structures and the degree of compression 
of the tank base (p <0.05). In patients who have loss of conscious-
ness immediately after the injury occurred, these correlations were 
mild and not significant (p> 0.05). This suggests that patients with 
a light gap, in which the primary injury was less severe, the further 
course of the disease depends on the development of secondary 
brain damaging factors — increase hematoma, cerebral edema and 
the rise accordingly brain gain offset.

Laws of cord compression in patients of different ages differ. 
Based on the correlation analysis revealed that outcomes  in pa-
tients up to 40 years (n = 146) was significantly dependent on the 
amount of pinching the substrate (r = 0.3; p <0.01), the prevalence 
of cerebral edema (r = 0.5; p <0.01), the degree of compression of 
the ventricular system (r = 0.3; p <0.01) and a base tank (r = 0.3, p < 
<0.01). While the age of 40 years (n = 56), injury outcomes were 

not correlated with these parameters. This suggests that in patients 
under 40 years, there are more stringent volume ratios in the cra-
nial cavity, the violation of which due to the additional volume and 
compression of the brain, have a more pronounced effect on injury 
outcomes (251).

The severity of the injury, which was assessed by the Glasgow 
Coma Scale on admission, provided a significant impact on the out-
come. Outcomes in patients admitted to soporous or coma (n = 
=124) were associated only with the severity of concomitant brain 
edema (r = 0,3; p <0.01). Outcomes in patients admitted to the 
stunning (n = 72) were correlated with the volume of intracranial 
hematoma (r = 0,3; p <0.01) and severity of cerebral edema (r = 0,3; 
p <0.01). Therefore, patients in stunning most important prognostic 
significance hematoma volume and the associated cerebral edema.

Between the duration of coma and outcomes for all patients 
revealed a high degree of correlation. In patients with coma lasting 
up to 3 days inclusive (n = 120) outcomes injury correlated with 
the volume of intracranial hematomas (r = 0,2; p < 0.05), the preva-
lence of cerebral edema (r = 0,3; p < 0.01). In patients with coma 
lasting more than 3 days (n = 76) outcomes were correlated only 
with the prevalence of concomitant brain edema (r = 0,3; p < 0.01).

The prevalence of cerebral edema was significantly correlated 
with the outcome of the whole group. In the propagation of edema 
or within one lobe (n = 122) outcomes were closely linked with 
the volume of intracranial education (r = 0,2; p <0.05). In the case 
of the spread of edema on one hemisphere or its generalization (n= 
= 74) there was no correlation between computed tomography and 
performance outcomes. Therefore, when distributing edema of the 
brain or within the brain volume fraction of intracranial hematomas 
affects outcomes, but in the case of generalization cerebral edema, 
hematoma volume, the degree of compression of the ventricular sys-
tem and tank base does not affect the outcome of the injury.

Results: Analysis of the unconscious depths of the dynamics 
among operate on and non-operated patients showed that the non-
operated patients in the level of consciousness have been relatively 
stable for the first 11 days after trauma, while patients who were 
operated REMARC often showed clinical deterioration associated 
mainly with inhibition of the level of consciousness, and sometimes, 
and the growth of urological focal deficiency. When the amount of 
less than 30 ml, all patients were treated conservatively, and only 
surgical treatment was carried out with volume over 40 ml.

In case of focus contusion volume from 30 ml to 40 uses as 
surgical and conservative treatment. 9 patients with volume over 
30 ml, which were not surgical treat, died three patients: one patient 
died as a result of not delete intracerebral hematoma, and the rest of 
the extracranial reasons.

Conclusions:
1. The conditional boundary between the amount of injury-

crushing chamber in surgical and surgical groups can be carried out 
at the level of 30 ml.

2. If there is a penetrating head injury or depressed surgical 
treatment is definitely indicated, even if the person meets the above 
criteria.

3. The choice of method of treatment of patients with focal inju-
ries crushing 3–4 types based on clinical indicators and MSCT. The 
success of treatment and the right choice of tactics in this time is 
not possible without taking into account the secondary intracranial 
and extracranial factors and their severity, and without taking into 
account the proportion of focal and diffuse brain damage.
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Development of ocular hypertension in the eyes with proliferative 
diabetic retinopathy after vitreoretinal interference

Abstract: The factors of risk of occurrence of ocular hypertension in the eyes with proliferative diabetic retinopathy af-
ter vitreo-retinal surgical interference were studied.

The factors of risk of the increase of intra-ocular pressure in the eyes with PDR, including during post-operation period, 
were: the absence of panretinal laser coagulation of retina at earlier stages of PDR and tamponade of vitreous cavity with 
silicon oil. The application of silicon oil was significantly associated with the absence of pre-operation laser coagulation of 
retina with diabetic nephropathy, decompensation of carbohydrate metabolism and complicated course of operation and 
post-operation period.

Keywords: proliferative diabetic retinopathy, ocular hypertension, silicon oil.

One of the PDR complications is the increase of intra-ocular 
pressure, which is related to the iris neovascularisation (neovascular 
glaucoma) and development of intravitreal hemorrhages (ghost-cell 
glaucoma). After vitreo-retinal surgical interference, there is also a 
risk of ocular hypertension; tamponade of vitreous cavity is an ad-
ditional factor of pathogenesis [1, 954–60].

The aim of the research was the study of factors of risk of occur-
rence of ocular hypertension in the eyes with proliferative diabetic 
retinopathy after vitreo-retinal surgical interference.

Materials and methods of research. The research included 
160 patients (200 eyes) with diabetes complicated with grade IV 
diabetic retinopathy (proliferative diabetic retinopathy — PDR) 
admitted for surgical treatment at the clinic of eye microsurgery 
LLC «KuzTibServis» (Tashkent) and Eye center in Samarkand. 
All patients were divided into two clinical groups depending on the 
preceding laser coagulation: the PLC+ group included 116 eyes, 
on which laser photocoagulation was performed at grade III and 
early IV of PDR; the group PLC– included 84 eyes without preced-
ing laser coagulation. The indications for operative treatment were: 
intravitreal hemorrhages that did not resolve within 3–6 months 

without traction retinal detachment (within 4–6 weeks in case of 
grade I diabetes or bilateral damage); traction retinal detachment; 
progressing neovascularization despite pan-retinal laser photoco-
agulation, massive pre-macular hemorrhage, macula detachment, 
pre-macular fibrosis, combined retinal detachment, media opacity 
(including cataract, opacity of posterior capsular, vitreous opacity 
making laser photocoagulation difficult, neovascularization of iris, 
anterior hyaloid proliferation, macular edema resistant to laser pho-
tocoagulation). All patients included in the research underwent vit-
real surgical interference. At the decompensation of IOP, fixed com-
bined anti-hypertensive agent Brimoptic (brimonidine + thymolol) 
was used to reduce intra-ocular pressure.

Complete ophthalmological examination was performed 
during primary consultation of the patients on 1, 3 and 10 days 
post operation. Long-term results were evaluated after 3, 6, 9 and 
12  months. The examination  included the determination of the 
sharpness of vision, IOP, conditions of anterior chamber, lens, pos-
terior chamber and retina.

Results of the research and discussion. In the present re-
search, in the PLC- group, 18 patients (21,43%) had increased IOP 
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(over 20  mm of mercury) against 12  patients (10,34%) in the 
group PLC+ (the differences between the groups according to the 
frequency-based division of the patients with ocular hypertension 
chi-square = 4,64, p<0,05). Herewith, absolute mean values of IOP 
between the groups differed significantly: p<0,001 (Table 1).

Table 1. – The dynamics of IOP in the eyes with PDR after vit-
reo-retinal interference depending on the preceding laser 

coagulation of retina

PLC+ (n=58) PLC– (n=42)
Before operation 15,59±0,30 19,52±0,79***
1 month 16,28±0,31^^^ 20,83±0,77^^^***
6 month 15,31±0,22 17,17±0,44^^^***
12 month 15,24±0,19 16,74±0,45^^^**

Remarks: significance of differences with initial data:
^^^ – p<0,001; significance of differences between groups:
** p<0,01, *** p<0,001.

After vitreo-retinal surgery, the level of IOP in both groups in-
creased significantly (p<0,001 compared to the initial data in both 
patient groups) by the 1st month. Subsequently, IOP in both groups 
significantly reduced reaching the initial values in the group PLC+ 
and going below the  initial  value  in the PLC– group. However, 
during the entire period of observation, IOP in the PLC– group 
remained significantly higher than in the PLC+ group (p<0,001 at 
1 and 6 month and p<0,01 at 12 month of observation).

The dynamics of IOP in the PLC-, but not in the PLC+, affected 
the dynamics of frequency division of eyes depending on the pres-
ence of ocular hypertension (p<0,001): the share of normotensive 
eyes increased by the end of observation.

Frequency division of eyes in the groups PLC+ and PLC– ac-
cording to the presence of ocular hypertension. It was established 
that both, initially and by the 1st month after vitreo-retinal interfer-
ence, the share of eyes with increased IOP was significantly higher in 
the group PLC– than in the group PLC+. By the 6th and 12th month, 
frequency comparison of the groups PLC+ and PLC- after operation 
became insignificant.

Taking into account between the groups according to IOP, we 
set firth the hypothesis about the contribution of tamponade of vit-
reous body with silicon oil in the development of ocular hyperten-
sion in the eyes with PDR after vitrectomy. In order to check this 
hypothesis, we conducted the analysis of dependence of researched 
signs on the application of silicon oil in the course of operation (Ta-
ble 2). It was established that in the group of patients who required 

tamponade with silicon oil diabetic nephropathy occurred more 
often (p<0,01), including at the stage of renal disease (p<0,05), 
and decompensation of carbohydrate metabolism was observed 
(p<0,01). However, the groups didn’t differ according to the level 
of glycemia and uremia. According to the frequency of AH, includ-
ing hypertensive crises, as well as level of arterial pressure, groups 
SO+ and SO- were compared.

Among the indications for vitreo-retinal interference, combined 
detachment of retina was not noted in the group SO-, whereas in the 
group SO+, it was observed in 8 cases (p<0,01). The frequency of 
occurrence of other indications for vitreo-retinal interference did 
not differ in the groups.

As it was expected, the application of silicon oil was associ-
ated with complicated course of PDR: in this group of eyes, intra-
operational hemorrhages occurred more often (p<0,001), and in 
post-operation period repeated interferences were required more 
often (p<0,01 for lavage and re-vitrectomy). Also, the use of silicon 
oil is related to longer time required for operation (p<0,05).

The analysis of functional condition of eyes depending on 
the use of silicon oil showed that in the group SO+ both, initially 
and during the entire period of observation, the sharpness of vi-
sion was significantly lower than in the group SO– (p<0,001 for 
all time points), and the level of IOP was higher (p<0,001 for all 
time points).

Since the mechanism of development of ocular hypertension in 
the eyes with PDR after vitreo-retinal interference can be related 
to both, the effect of silicon oil and neovascularisation of iris, we 
divided the patients inside the groups depending on the use of sili-
con oil in the process of operation (Table 4). Maximal level of IOP 
throughout the observation, IOP after 1 month after the removal of 
silicon oil and sharpness of vision against the background of maxi-
mal increase of IOP and after the removal of the oil was assessed.

Is it is shown in the table, in both research groups, the eyes that 
had undergone tamponade of vitreous cavity with silicon oil had a 
significantly higher level of IOP than the eyes, which silicon oil had 
not been used for (p<0,001 in the group PLC- and p<0,05 in the 
group PLC+). However, assessing the eyes of the groups PLC+ and 
PLC– inside the sub-groups SO+ and SO–, it is seen that inside the 
sub-group SO+, in the eyes, which PLC was conducted on prelimi-
narily, the level of IOP was significantly lower than in the eyes of the 
group PLC- (p<0,001). It indirectly certifies about the contribution 
of neovascularisation in the pathogenesis of ocular hypertension in 
the eyes after vitreo-retinal interference with regard to proliferative 
diabetic retinopathy [2, 169–76; 3, 189–95].

Table 2. – Effect of silicon oil on the level of IOP and sharpness of vision in the eyes with 
PDR after vitreo-retinal interference depending on the preceding PLC

PLC–/SO– (n=20) PLC–/SO+ (n=64) PLC+/SO– (n=86) PLC+/SO+ (n=30)
Max IOP, mm mercury 16,87±0,75 26,53±1,36^^^ 15,74±0,42 18,64±0,85^***
Frequency of ocular hypertension 2 (10%) 28 (43,75%)^ 4 (4,65%) 8 (26,67%)
Sharpness of vision during the period 
of max IOP 0,046±0,002 0,025±0,003^^^ 0,078±0,002** 0,062±0,001^***

IOP after 1 month after the removal 
of SO 18,22±0,97&&& 17,96±0,67

Sharpness of vision after 1 month after 
the removal of SO 0,036±0,003&& 0,068±0,002***

Remarks: significance of difference inside the group SO+ and SO– between the groups PLC– and PLC+; *, significance of difference inside the 
group PLC+ and PLC– between the groups SO– and SO+; ^, significance of difference with indications before the removal of SO; &. One sign – 
p<0,05, two signs – p<0,01, three signs – p<0,001.

Sharpness of vision was significantly lower in the eyes, which 
tamponade of vitreous body with SO was used on (p<0,001 for 

the group PLC– and p<0,05 for the group PLC+), which can be 
related to both, the effect of ocular hypertension and effect of SO. 
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Division of the patients depending on the use of SO showed, in 
both groups, significantly big visual function in the eyes, which 
LC was preliminarily used on (p<0,01, for the group SO- and 
p<0,001 for the group SO+), which is apparently related to the ini-
tially high visual function before operation and better structural-
functional pre-operation state of the eyes.

The removal of silicon oil contributed to the reduction of IOP 
level (in the group PLC- p<0,001, in the group PLC+ — insig-
nificant) and  increase of the sharpness of vision (in the group 
PLC- p<0,01, in the group PLC+ — insignificant) compared to 
the results fixed at the level of maximal IOP.

Thus, the present research demonstrated that in the group 
PLC- after vitreo-retinal surgery, there was a big frequency and 
expressiveness of ocular hypertension, which was coupled with 
the reduction of visual function. This phenomenon is not com-
pletely explained by tamponade of vitreous body, because, even 
after randomization of groups depending on the use of SO, the 
differences in IOP level were preserved. The use of silicon oil was 
significantly associated with diabetic nephropathy, decompensa-
tion of carbohydrate metabolism and complicated course of opera-
tion and post-operation period.
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Morbidity of children with non-hodgkin 
lymphoma from them in Uzbekistan

Abstract: Knowledge of basic epidemiological factors and the prevalence of reasons in will allow general practitioners, 
pediatricians, pediatric surgeons, otolaryngologists and other professionals of various parts of the pediatric network to regularly-
purposeful work of the Management Board to increase the level of timely diagnosis and oncologic alertness, especially childhood.

Keywords: Children, non-Hodgkin’s lymphoma, the incidence.

Additional malignancies worldwide in children with non-Hodg-
kin’s lymphomas up 5–7% in adolescents over 15 years — 10%. The 
prevalence of NHL in children and adolescents up to 18 years in Eu-
rope and North America is 0.6–1.5 cases per 100,000, in Uzbekistan 
this figure, according to current statistics, locat-ditsya in the same 
range. The peak incidence between the ages of 5–10 years, children 
under 3 years old rarely get sick.

Despite the fact that pediatric oncology is one of their young di-
rections in oncology, to date, it has been substantial progress. Known 
co-temporal methods of treatment allow to cure more than 50% 
of children suffering from malignant tumors, and in non-Hodgkin 
lymphoma in the presence of timely diagnosis and conducting the 
specialized help cure occurs in 80% of patients.

Improving methods of prevention, early detection of non-
Hodgkin lymphomas promotes adequate treatment, thereby leading 
to the achievement of satisfactory results and lower mortality rates in 
children. For a full understanding the current situation it is necessary 
to have reliable data statistics NHL, as well as their changes over 
time, which can be carried out epidemiological analysis and moni-
toring of all disease entities encountered in the pediatric population.

Over the past 30–40 years in the dynamics of the incidence 
of non-Hodgkin’s lymphomas in children on the rise of a number 
of diseases. This may be due to the improvement of the diagnosis 
and the influence on the developing child’s body to various exter-

nal and internal factors (physical, chemical and biological, and 
others.) [1; 2; 3].

The internal factors, first of all, should include genetic factors. 
To date, there is no clearly defined endogenous and exogenous risk 
factors that affect the mother and child, who were studied depend-
ing on the location, in this connection, this research is relevant and 
necessary [2; 3; 4].

The study of the prevalence of social aspects, possible causes and 
factors in the development of childhood diseases, including cancer is 
quite important-nym in planning work onkopediatricheskoy service.

Objective: analysis of key statistical indicators Non-Hodgkin 
Lymphoma in the dynamics of the child population in the Repub-
lic of Uzbekistan.

Uzbekistan  — a country with great human potential. At 
the end of 2015 was more than the population of Uzbekistan — 
30 million people, of which 63.1% — in rural areas, 36.9% — ur-
ban population. The age structure of the population belongs to a 
progressive type: the number of children — 28.8%; adolescents 
up to 15 years — 6.7%, significantly higher than the number of 
persons over 65 years old.

Against the background of high fertility and population growth, 
the imbalance in the age structure of the complex social and environ-
mental situation in particular, Aral-ray of the crisis in the country in 
the mid 80-ies of the last century began to unfold “demographic crisis”.
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It is characterized by:
— Increasing levels of child and maternal mortality;
— Deterioration of the health of the population, especially 

women and children;
— Child-bearing age;
— A reduction in life expectancy.
Consequences boomers are considered with a 2-position:
Medical  — high fertility; deterioration  in maternal and child 

health;
Socio-economic — the increase in population density in the oasis 

areas; reducing the amount of arable land per capita; decline in GDP 
per capita on-villages; the main part of the population — children and 
young people 48–50%; increase the burden on the working population.

Thanks to the Republic of Uzbekistan the government’s poli-
cy in the health system takes a number of measures to improve and 
enhance the quality of the copper-care services to the population, 
including children, that started especially active in connection with 
the commemoration in 2014 on the initiative of President of the Re-
public — the “Year of a healthy child” 2016 — “The Year of healthy 
mother — healthy child”.

In reviewing Uzbekistan in terms of the territorial unit it in-
cludes 12 regions, the Autonomous Republic of Karakalpakstan 
and Tashkent city. Each region in turn is composed of several parts, 
so the total number of districts — 162; 118 cities and towns.

Materials and methods:
A retrospective analysis of the dynamics and structure of non-

Hodgkin’s lymphoma in children in the Republic of Uzbekistan on 
the basis of statistical reports the National Cancer Research Center 
(RCRC) Ministry of Health of Uzbekistan in the form 7-SSV for 
the period from 2005 to 2015., With the calculation and analysis 
of the main statistical indicators (incidence, morbidity) by region 
of the country.

Results: According to reports in the Republic of 10,485,000 of 
the child population in the dispensary with non-Hodgkin lymphomas 
comprise 1186 (. 2015), this suggests that Uzbekistan is gradually 
approaching the countries with high incidence of cancer in children.

Analysis of published data [1; 4; 5] show that the frequency 
and incidence of non-Hodgkin lymphomas structure can vary and 
have territorial variability, which is associated with the presence of 
the socio-economic, geographical, genetic, natural, household and 
other factors, which currently require study.

In our country, as in all other countries, there are some prob-
lems in the study of the epidemiology of origin non-Hodgkin lym-
phomas in children. Through analysis of the assessment of the main 
statistical indicators of non-Hodgkin’s lymphomas in children can 
not only be based on official statistics. It is therefore necessary to car-
ry out epidemiological studies in each individual region, the identi-
fication of risk factors, the study of their specificity, followed by the 
possibility of preventing their occurrence.

The incidence rate of non-Hodgkin’s lymphoma in children in our 
country is an average of 3.9 per 100 000 population. According to the 
literature, this show-Tel in other countries is 13–18 per 100,000 popu-
lation. According to global statistics, one hundred in the world there is 
a slow but steady increase in the incidence of lymphomas.

The incidence of non-Hodgkin’s lymphoma in childhood in Uz-
bekistan this figure respectively averages 2.0–2.5. On account of the 
proportion of children 2 to 8% of all cancer [2; 3; 4; 5; 6]. It should 
be noted that there has recently been an increase in sick children lim-
foproliferativ diseases and central nervous system, which is likely due 
to the presence of immuno-genetic mechanisms of regulation, as well 
as man-made factors causing the activation process of carcinogenesis.

Indeed, the average annual rate of morbidity in children with 
non-Hodgkin lymphoma is different depending on the region of the 
Republic of Uzbekistan. The most frequent MN in children identi-
fied in regions with ecologically unfavorable situation, as well as the 
presence of a large number of industrial facilities, in particular the 
chemical, oil, gold, metals and mining and uranium mining. This 
can be seen in terms of morbidity: Tashkent (453.1), Namangan 
(396.2), Khorezm region — (341.2), Tashkent (319.0), Samarkand 
(264.1), Jizzakh (219.5), the Republic of Karakalpakstan (111.3), 
Navoi — (201.6). In this country’s index amounted to 376.2 per 
100 000 population (Table).

Table 1. — The incidence of non-Hodgkin’s lymphoma by year from 2005 to 2015 in the Republic of Uzbekistan

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Andijan 15 17 10 17 11 8 8 8 7 9 7
Bukhara 9 14 13 10 16 10 15 18 4 1 9
Jizzakh 5 6 3 9 5 11 4 3 4 12 2
Kashkadarya 11 12 13 20 22 5 0 6 17 4 8
Navoi 4 2 1 3 1 5 0 3 4 1 5
Namangan 15 11 15 8 13 9 1 3 12 5 4
Samarkand 17 17 16 11 9 8 6 2 5 6 9
Surkhandarya 12 7 14 16 13 13 8 12 5 10 11
Syr 3 3 4 2 5 1 2 2 0 1 1
Tashkent 8 3 12 7 6 7 4 5 6 2 0
Tash.obl 12 9 6 16 15 8 0 13 5 10 7
Fergana 22 24 12 13 27 16 3 8 7 12 9
Khorezm 17 18 15 18 24 12 2 5 5 5 8
KKR 6 1 1 11 5 2 0 1 4 0 2
Res. Uzb. 72 144 135 161 172 115 53 89 85 78 82

Also, the dynamics of different size  in the analyzed period 
were indicators of morbidity in children. We tended to increase, 
so in Navoi (10.5 times), Syrdarya region (5 times), Samarkand 
(3.6 times) areas. The relatively stable indicators of morbidity re-
mained in Andijan and Jizzakh regions.

Existing territorial differences in morbidity related, most likely, 
with possible underestimation of patients in some regions of the 
country, also plays an important role such factors as — environ-
mental conditions are unstable for large centers and cities with de-
veloped industrial infrastructure.
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Conclusion. On this basis, we can conclude that the change in 
statistics is-exponent in the dynamics and epidemiological analysis 
requires more study in depth-of. The necessary is primarily a study 
of the dynamics of disease, its structure, factors that contribute to 
their development, as well as the impact of immunogenetic, immu-

nomorphological features of the child’s body. The important values-
is the establishment of continuity in the work of primary health care 
(general practitioners and pediatricians) and oncology service in or-
der to provide more accurate data to original sources and to improve 
diagnostic results and treatment of children with cancer.
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Assessment of the effectiveness and safety of epidural-
sacral anesthesia during cesarean section

Abstract: Investigation was carried out with the aim to determine reasonability of using epidural-sacral anesthesia during 
cesarean section and also to assess the effectiveness of such method. 19 women with supposed difficulties of traditional meth-
ods of anesthesia have been included in the investigation. The implementation method of epidural-sacral anesthesia and also 
subsequent monitoring of patients’ health status have been described in detail. The results of investigation allow us to consider 
that this type of regional blockade on the assumption of its correct technical realization provides reliable antinociteptive defense 
and hemodynamic stability, limits neuro-endocrine reaction for the surgical aggression.

Keywords: epidural-sacral anesthesia, cesarean section, regional anesthesia.

Introduction. Continually growing temps of distribution of 
obesity in the world wide, and also connecting with obesity the in-
creased morbidity and mortality have been made it one of the most 
actual problems of the modern health care, while the obesity of 
pregnant women has been attracted the most attention. In spite of 
the constant improvement of the system of antenatal observation 
and delivery system the amount of pregnant women with obesity in 
economically developed countries has been reached 15,5–26,9% 
and continually increased, in connection with it the actuality of this 
problem takes the particular importance [1].

According to the data of the world health care statistics the 
frequency cesarean sections in the USA increased from 20,7% in 
1996 to 31,1% in 2006 and for the present time it is the most distrib-
uted surgical operation in women [2; 3; 4]. The generally accepted 
“gold standard” during anesthetic supplying of cesarean section con-
siders central neuroaxial blockades (CNB).

Spinal and epidural anesthesia are generally accepted as the most 
rational methods of regional anesthesia during cesarean section [5; 
6]. However in the certain contingent of patients (obesity, congenital 
and acquired deformations of spinal column, edema) their techni-
cal implementation is accompanied by considerable difficulties [7; 8; 
9]. At the same time type of regional blockade called epidural-sacral 
anesthesia (ESA) technical implementation of which is not presented 
difficulties has already existed for a long time [10; 11]. For the present 
time this method is rather widely used in proctology, traumatology 
[12], and urology [10]. However in the operative obstetrics it has 
not found due acknowledgement probably because of the cesarean 
section requires highly extensive sensor-motor blockade on the level 
of lumbar and low thoracic segments of spinal cord.

ESA considers as a  variant of epidural blockade since local 
anesthetics injected through sacral foramen is extended to the cra-
nial direction and in the enough injected amount could reach low 
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thoracic segments of spinal cord [10]. The effectiveness of ESA 
substantially increases during catheterization of the epidural cavity 
with carrying out catheter until L3-L4 levels. This tactic is guaranteed 
necessary before surgical operation level of sensor-motor blockade 
and to the considerable degree reduce the amount of local anes-
thetic in the comparison with single-stage injection through the 
needle [10; 13]. At the same time this method is not found a wide 
application in the obstetrical practice in connection with the limited 
amounts of investigations confirming its effectiveness and safety.

The aim of investigation. The assessment the effectiveness and 
safety of epidural-sacral anesthesia during anesthetic supplying of 
cesarean section.

Materials and methods of investigation. On the basis of Re-
publican specialized scientific-practical medical center of obstetrics 
and gynecology together with the first clinic of Samarkand State 
Medical Institute for the period of 2015–2016 it has been carried 
out prospective investigation in which according to the inclusion 
criterion with the use of simple randomization 19  women with 
supposed technical difficulties of using traditional variants lumbar 
epidural (EA) and spinal anesthesia (SA) and also with accompa-
nying obesity, congenital and acquired deformations of spinal cord 
have been selected. According to the conclusions of the adjacent 
specialists (neurosurgeons, traumatologists and therapeutics) 15 
(78,9%) of investigated patients have got obesity of the 1–2 degree 
(body mass index was 30–39,9 kg/m 2) and 4 (21,1%) patients have 
got deformation of the lumbar part of spinal cord. Pregnant women 
with the other extra genital pathology or conditions which poten-
tially lead to the disorders of the function of the basic systems of 
life support have not been included in the investigation. Authors on 
the basis of clinical findings (thick subcutaneous fat, deformations 
of the lumbar part of spinal cord) and conclusions of the adjacent 
specialists were made conclusions about proposed difficulties on 
the performing of traditional variants of anesthesia. In connection 
with it ESA was chosen as an alternative method of CNB.

Introduction of this method of investigation was carried out by 
the authors themselves on the basis of center and clinic (certificate 
№ 75 about the introduction of the results of scientific-research elab-
oration “Sacral-epidural anesthesia during delivery anesthetization 
of women with accompanying obesity” from November 5, 2015, 
duration of introduction 2015–2016 years).

Before surgical operation all women were examined by anesthe-
siologist and adjacent specialists and were informed about supposed 
anesthetic manual. We have received the information consent of pa-
tient with following official registration in the case history. The in-
vestigation has been coordinated with the leaders of center and 
clinic. Observation and complex of clinical-functional-biochemical 
examinations during cesarean section have been performed to all 
19 women at the age from 26 to 32 years old at the gestation periods 
of 37–39 weeks. Operations were carried out in the planned order 
and duration of them was 35–50 minutes.

Method of anesthesia came to the following actions: after pre-
medication by diphenhydramine (0.2  mg/kg), dexamethazone 
(0.07 mg/kg) and intravenous injection of paracetamol (100 ml of 
1% solution) in the left side position we palpated sacral fissure and 
carried out local infiltrative anesthesia. Puncture was performed by 
the use of short till 7.0 centimeter Kraford’s needle with straight tip 
and lumen of 1.2–1.5 mm, but not Tuokhi’s needle since the last one 
has bent tip which can lead to the changes of the catheter direction 
with subsequent torsion or knot forming.

Puncture needle at first entered perpendicularly to the skin un-
til contact to the ligament (it is felt as increasing resistance). At this 

point we turned the needle around in 45 0 to the skin surface and 
moved through ligament. With the beginning of the loss of resistant 
sensation we dropped turned the needle parallel to the skin and 
moved to 1–2 cm again which guaranteed hitting into the sacral 
epidural cavity without risk of injure of dural sac. In the next step 
we entered graduated epidural catheter G16-G18 “BALTON” with 
preliminary measuring distance from sacral fissure to L3-L4 level. 
Catheter is moved to the cranial direction and led to L3-L4 level. Pa-
tient is turned to the back and imparted body left-uteral position. 
After “test-dose” and the absence of the signs of spinal blockade we 
fractionally injected 0,5% of bupivacain hydrochloride solution in 
the combination with fentanil (1,4 mcg/kg) at a rate of 2 ml for the 
spinal segment (18–20 ml). In connection with low cardiotoxic ac-
tion and with the aim of the achievement of sufficient motor-sensor 
blockade 0.5% of bupivacain solution was chosen.

Operation has been started in 15–20 minutes with the develop-
ment of all clinical signs of segmental sensor-motor blockade on the 
needed for operative intervention level. In the postoperative period 
the placed in the epidural cavity catheter has been used for postop-
erative analgesia.

About the effectiveness of anesthesia we judged due to the gen-
erally accepted clinical signs. The level of sensor blockade has been 
assessed due to the loss of tactile sensitivity (test — «pin princk»). 
The upper border of blockade has been assessed after its stabiliza-
tion. P. Bromage scale has been used for the assessment of the depth 
of motor blockade (DMB). With the aim of the assessment of ESA 
safety we have studied central hemodynamic by the method of echo-
cardiography with the use of SA — 600 apparatus of “Medison” firm. 
Impact index (II), cardiac index (CI) general peripheral vascular re-
sistance (GPVR), mean dynamic pressure (MDP), heart rate (HR) 
and saturation (SpO2) have been studied and followed with the use 
of Sсhiller monitor. In order to assess reaction of neuro-vegetative 
system on ESA we have performed the study of tension index (TI) 
with using of mathematic analyses of cardiac rhythm [14]. Also for 
the study of adequacy of anesthesia we have determined the level 
of total cortizol (TC) in the blood plasma (radioimmunologic 
method) and due to excretion of noradrenalin (NA) with urine 
[15] for this. All numerical values received during investigation have 
been processed by the method of variation statistics with the use of 
Student’s criterion (by Microsoft Excel program) and presented in 
the form of M±m, where M — arithmetical mean value and m — 
standard error. Differences consider statistically reliable in р<0,05. 
Received results have been presented in table.

Results and their discussion. As our investigations showed 
that in 18 patients ESA was highly effective. The distribution level 
of full sensor-motor blockade is corresponded to the Тh7-L5 der-
matomes. During the whole operation including of it’s the most 
traumatic stages patients were not reacted and presented complaints. 
Signs of depression were not observed. SpO2 was 96–98%. Hemo-
dynamic stability has been saved.

However in 1 our observer on the stage of extraction of infant 
from uterus and subsequent revision of the wound patient was 
presented complaints for moderate pains and unpleasant feelings 
which required additional anesthesia by parenteral injection of 
the minimal doses of ketamin (0.5 mg/kg). Subsequent stages of 
cesarean section have been passed normally. It should been noted 
that in the case of insufficient effectiveness of ESA epidural cath-
eter we could lead only to L4-L5 level. At the same time, level of 
the full segmental sensor-motor blockade has been corresponded 
only to Тh10-S5 dermatomes. Analyzing the technical side of ESA 
performing we should mention that epidural carrying out of the 
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usual catheters could cause certain difficulties in the connection 
with its insufficient elasticity and stiffness. At the same time the 

movement of epidural catheters G16–G18 to the cranial direc-
tion is not caused any difficulties.

Table 1. – Some indexes of hemodynamic, neurovegetative and hypothalamic–hypophysal–
adrenocortical systems on the stages of anesthesia and surgical operation

The studied parameters
Stages of investigation

I II III IV V
Heart rate, in 1 minute 89,7±2,1 84,9±1,1* 84,2±1,6* 85,6±1,3 82,2±2,1*
Mean dynamic pressure, mm Hg 92,4±1,9 84,6±1,8* 85,2±1,6* 88,4±2,6 84,1±1,3*
Cardiac index, l/m 2/min 2,075±0,09 2,78±0,13 2,77±0,09 2,69±0,1 2,81±0,07
General peripheral vascular resis-
tance, din×s/sm 5 1414,3±46,1 1288,3±42,3* 1293,4±48,4 1372,4±46,3 1204,2±42,3*

Impact index, in standard units 356,4±10,2 278,4±8,4* 337,6±11,4 Δ 381,3±10,8 334,5±8,0 Δ
Total cortizol, nmol/l 398,4±36,3 504,2±50,3 – 719,4±46,6* Δ 592,4±42,2* Δ
Noradrenalin in urine, nmol/l 8,9±0,8 – – – 11,4±1,4

Footnote: * — reliability of differences (Р<0,05) concerning initial values; Δ — reliability of differences (Р<0,05) concerning previous stage 
of investigation. Stages: I — on the operation table; II — before beginning of operation; III — after skin incision; IV — traumatic stage of opera‑
tion; V — end of operation.

In the all stages of anesthesia and operation hemodynamic sta-
bility has been remained (see table). Adequacy of anesthesia was 
confirmed by the absence of significant II and concentration of 
TC in the blood plasma in the traumatic stages of operation. So, 
concentrations of II and TC in the stage of extraction of infant from 
uterus and surgical revision were accordingly 381,3±10,8 standard 
unit and 719,4±46,6 mmol/l and were not overrun “stress-norm”. 
Concentration of NA in the urine during operation period has 
been increased till 11,4±1,4 mmol/l. At the same time NA ex-
cretion speed with urine was not reliably differed from this index 
before operation.

The above mentioned is testified about the moderate signifi-
cant activation of sympathy-adrenal and hypothalamus-hypothy-
sis-adrenocortical systems on the operational wound confirming 
the effectiveness of the approved method of regional blockade. 
We were not observed complications connected with the use of 
ESA. Postoperative epidural analgesia supplied fluent duration of 

the nearest postoperative period and promoted and curtailment 
of terms of rehabilitation.

Thus, our experience of using ESA in the combination with 
preventive analgesia has been testified about its high effectiveness 
and safety. The presented data allows us to recommend ESA for 
the anesthesia of cesarean section concerning patients with pro-
posed difficulties of puncture — catheterization of subarachnoid 
and epidural cavities.

Conclusions:
1. ESA in the combination with preventive analgesia can be 

used for the anesthesia of cesarean section concerning patients 
with proposed difficulties in carrying out of traditional types of 
blockades of central nerve system.

2. The investigated type of regional blockade on the assump-
tion of correct performing supplies reliable antinociteptive defense 
and hemodynamic stability also restricts neuro-endocrine reaction 
for the surgical aggression.
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Abstract: The clinic manifestations and the main factors of pathogenesis of school disadaptation in the comparative-age 
aspect (7–11 years old, n = 950) and (12–17 years old, n = 550). More significant factors of risk together with the psycho — 
social ones (conditions of micro social sphere of family and school) are genetic and cerebral organic. The feature of found out 
by children and teenagers disadaptation is its massive somatisation, which charactrised by polymorph vegetative and visceral 
disorders in different organs and systems (digestive, skin, respiratory, moving, heart-vessel, secretory, endocrine) and paintful 
manifestation.

Keywords: school disadaptation, factors of risk, somatisation.

School period of life is considered by most authors as a very 
special, very important period of human life, have a great influence 
on the formation of the body [1, 3, 4, 5]. Intensive processes of 
maturation of certain biological systems of the body in conjunction 
with an increase in the level of socio-psychological requirements 
for students, increase the possibility of psihotrauvmatik personality. 
These biological and psychological characteristics of a certain effect 
on the prevalence and clinical manifestations disadaptation (crisis) 
disorders in this age group. All this creates conditions for a possible 
formation and manifestation of abnormally personal characteristics, 
which does not rule out further genesis clinic border states and in-
creases the likelihood of neuropsychiatric and somatic diseases [2, 
6]. “School maladjustment” — a violation of the individual student 
adaptation to the school environment, which acts as a private phe-
nomenon of disorder in the child’s overall ability to adapt in connec-
tion with any pathological factors N. V. Vostroknutov [4].

Purpose a comparative study of age-related clinical manifesta-
tions and pathogenesis of the main factors of school exclusion [4].

Material and methods
The main methods of  investigation were clinical-epidemi-

ological and psychological. Additionally used psychopathologi-
cal, paraclinic and catamnesis methods. Observation of children 
with impaired adaptation we carried out in conditions of children’s 
clinics and psycho-neurological clinic (7–11  years, n=950) and 
(12–17 years, and n=550).

Results and discussion
Fully taped maladjustment in children 12–17 years of 29,6 ± 

3,58%; P> 0,05 (22,4 and 36,0% of boys and girls) than in young-
er schoolboys 22 ± 3,38% (16,5  and 28,1% respectively  in girls 
and boys). This ratio  is celebrated and II degree maladjustment 
(14.5 and 25.6%, 10.4 and 19.4%, P> 0.05, respectively, in girls and 

boys) in the age periods 12–17 and 7–11 years. In 72.7% of girls 
and 52.5% of boys aged 7–11 years and 63.1% of girls and 38.4% of 
boys aged 12–17 with maladjustment infringements of only one of 
the 3 parameters.

Thus, much more often than in children (15,7 ± 1,18%), among 
school-age adolescents (29,4 ± 1,9%; P <0,001) found violations of 
adaptation. The degree of response and the quality of mental and 
emotional changes Profile depend on the age of the subjects. So, boys 
and girls aged 7–11 years of mental and emotional changes in the 
background significantly marked decrease in impu-nitive “M” orien-
tation reaction (20,4 ± 5,11; P <0,01). In general, the observed in-
crease in reduction of tolerance to frustration, which is manifested 
by increased ekstrapunitive indicator “E” reactions (48,65 ± 6,34) 
and the reaction needs to continue, “1-R» (44,45 ± 6,31; P <0, 05). 
In adolescents, students with maladjustment reaction ratio between 
the types of reactions and their direction abruptly broken.

It  is stated significant  increase ekstrapunitive “E” self-pro-
tective reactions of the type (58,25 ± 3,5; P <0,05) when com-
pared with the children of 7–11 years and compared to children 
12–17 years of healthy population. It is also a marked trend of in-
creasing demand  indicator reaction continued, “1-R” (21,75 ± 
± 2,98; P <0.001). Reactions on the “O-D” type (21,95 ± 2,99;  
P <0.01) — domination of the obstacle is reduced in comparison 
with the healthy population. The findings suggest that a stressful 
situation with students maladjustment likely to respond to the ag-
gression of others, excessive self-defense, and their emotional reac-
tions differ inadequate. Low “On-D” in both age groups (19,2 ± 
± 5,0 and 21,95 ± 2,99; P <0,001) 7–11 and 12–17 years shows 
a decline in severity and self-esteem. Obstacles caused by frus-
tration, children assessed as having significant value or children 
looking for the source of conflict outside of yourself. Significantly 
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less than normal, the answers  impunitive-oriented and slightly 
more intrapunitive (23,8 ± 3,08; P <0.05).

Neurotic disorders were found  in 20.1% of all surveyed and 
represented mainly asthenia, hysterical and obsession-but-phobic 
disorders. Asthenic disorders of psychogenic origin characterized by 
symptoms of “irritable weakness” in combination with mood fluc-
tuations, vascular disorders: nervousness, anxiety, irritability, etc. 
These few students participated in public affairs classes. As a rule, 
they performance was low, which led to conflicts with the teachers. 
Hysteria, neurotic disorders presented acute affective demonstrative 
behavior problems, a variety of complaints, mainly of asthenic and 
hypochondriac nature; impulsivity, aggression, lack of physical feel-
ing, unpleasant pain, etc. These teens were characterized by partial 
maladjustment in a team that was caused by systematic conflicts with 
teachers and classmates, sharp fluctuations in performance indica-
tors. Obsessive-fobic disorders encountered in the ground rated as 
obsessive fear of hypochondric nature, compulsive actions, fear of ill-
ness and death, Onychophagia three-hotillomanii etc. In this group, 
the relative maladjustment arose because of poor performance. The 
expressed disturbances of behavior and conflicts with his classmates 
have been noted. Analysis of the frequency of neurological disorders 
shows that children aged 7–11 years with impaired adaptation of the 
most common symptoms of motor disinhibition syndrome or hyper-
activity or restlessness intensively manifested (28,0 ± 3,61 and 44,6 
± 4,0%), disinhibition (31,5 ± 3,7 and 29,3 ± 3,66%), lack of focus 
and impulsive action (39,7 ± 3,94 and 27,5 ± 3,59%), violation of 
concentration (17,6 ± 3,06 and 15,5 ± 2,91%), restlessness (27,5 ± 
3,59 and 39,3 ± 3,93% respectively for girls and boys). Adolescents 
12–17 years manifestations syndrome, primarily motor excitability 
(21,0 ± 3,20 and 27,0 ± 3,48%) and motor disinhibition (12,4 ± 
± 2,58 and 18,5 ± 3,05%), restlessness (13,5 ± 2,68 and 22,0 ± 3,25% 
respectively for girls and boys) are gradually smoothed out.

It was found that premature birth with the birth of a premature 
baby were observed in 11 (12.08%) women, children with congeni-
tal malnutrition — in 15 (16.5%), post-term baby — in 7 (7.69%), 
which is significantly different from the proportion of children in the 
general population (2,99; 2,32%, P <0,001). The average weight of 
girls body with adjustment disorder at birth (3235 ± 8.9 g) did not 
differ from the mass of the girls in the control group (3320 ± 294 g, 
P <0.05), and the average body mass of boys with TTTD (3057 ± 
84.9 g) was significantly lower than control group newborn males 
(3372±33,4 g, P<0,01).

It should be noted that in children with impaired adaptation 
dominated children at birth have both reduced (<2.5 kg) of body 
weight  — 14 (15.4%, P <0.01) and  increased (> 4.0  kg) body 
weight — 15 (16.3%), which significantly reduces the percentage 
of children having an average body weight (3100–3500 g), respec-
tively, in females (36.7% P <0.01) and 37.4 boys (P <0.01) as com-
pared with the control group (55,5–54,9%). In the group of children 
with maladjustment high proportion of occurrence of pre — and 
perinatal (P <0.05–0.001) disease than in the control group, which 
were based on the microcirculatory disorders hypoxic and hypoxic-
traumatic nature.

The results of experimental studies of psychological malad-
justment in children with perinatal CNS, indicate mental disordes 
health, manifested in violation of pace, the inertia of mental pro-
cesses, exhaustion and violation of affective-personal sphere (re-

duction of cognitive activity, indecision in action, disruption of ac-
tivities at difficulties). A significant part of the intellectual functions 
they seemed intact, however, noted the weakening of mnemonic 
processes, which led to a reduction of the storage material and the 
strength of its hold.

A special place among the neurotic symptoms of the surveyed 
children and adolescents with SE occupy the thoughts and concerns 
about their appearance and structure of the body. These symptoms 
are significantly higher  in adolescents 12–17  years than  in chil-
dren 7–11 years old (36,0 ± 3,77 and 44,0 ± 3,89% against 14,0 ± 
± 2,79 and 12,7 ± 2, 68%; P <0.001), respectively, in girls and boys. 
The results of the study of personality characteristics of children 
and adolescents with SM show that overall detection of types of 
character accentuations significantly different from population 
(B <0.001). Large group of gipertimnye and gipertim-but-mixed 
(24,5 ± 4,72 and 13,7 ± 3,34%; P <0.05, respectively, for boys and 
girls), hysteroid (4,1 ± 2,20 and 4,7 ± 2,35%), astenonevrotic (4,5 ± 
± 2,30 and 5,5 ± 2,53%, P <0.05) the types of character accentua-
tions. Indicators of the other types did not differ from those of the 
population. An analysis of the family situation in the group of chil-
dren with SE showed in most cases the presence of frequent conflicts 
between the parents (87.7%, P <0.001). Almost half of the surveyed 
were raised in a single-parent families (37%, P <0.001), — absence 
of one or both parents, often the father, the presence in the family of 
his stepfather, stepmother, and others, as well as in the atmosphere 
of constant scandals and conflicts of family relationships.. Normal 
conditions of education are much rarer (7.7%, P <0.001) than in 
children and adolescents without behavioral disorders (control 
group). Among the forms of improper upbringing often detected 
gip-opek (35.7%), neglect (36.0%). The situation of “idol” family 
more common (18.9%) than “Cinderella.” Quite often revealed 
mixed variants of improper upbringing. It is characteristic that in 
the majority of households surveyed (86.8%) of the material and 
living conditions were favorable. Hence, the emergence of deviant 
behavior among adolescents depended not so much on material 
well-being, but on the negative climate.

Conclusio
Thus, clinical and population-based studies conducted among 

healthy schoolchildren, revealed a greater incidence of children and 
adolescents with adjustment disorders (72%), among which is dom-
inated by Grade III — a relative maladjustment. The most significant 
risk factors, along with psycho-social (micro social status of the fam-
ily and school environment) are genetic and cerebro-organic. A fea-
ture of the identified children and adolescents maladjustment was its 
massive somatic, which was characterized by polymorphic vegeta-
tive-visceral disorders in various organs and systems (digestive, skin, 
respiratory, locomotor, cardiovascular, excretory, endocrine) and 
algic manifestations. Neurotic disorders occur among children and 
adolescents in a relatively large percent of cases, and usually leads 
to severe violations of students to adapt to the team.

Neurological examination of school-age children with pre- and 
perinatal pathology identifies risk with SE, determined on the basis 
of minimum functional deviations forecast further psychomotor 
development of the child, to ensure the timely correction of these 
deviations. Situation and behavioral disorders due to occur more 
frequently on a background of accentuations nature, lead to a full 
school maladjustment.
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Pharmacological effect of Trinatrium salt of Glycyrrhizic acid
Abstract: Trinatrium salt of glycyrrhizic acid (Glycytrinate) with strong anti-ulcerous activity combined with anti-inflam-

matory effect was synthesized on the basis of glycyrrhizic acid. According to the parameters of acute toxicity in experiments on 
white mice and rats with per oral administration Glycytrinate was included to the group of little toxic substances. And according 
to the assessment of anti-ulcerous activity on the models of rats’ gastric mucous membrane destruction caused by indometasin, 
ortophen, and reserpin glycytrinate has an expressed antiulcer effect. The mechanism of glycytrinate’s antiulcer effect is linked 
with its antioxidant property and suppression of the secretory function of gastric glands.

Keywords: extract Radix glycyrrhizae, glycyrrhizic acid, antiulcer activity.

The search of new sources of very active medical agent based 
on local raw materials is a topical problem of the modern science.

It is known that, Radix glycyrrhizae is widely used in various 
fields of national economy. Its basic component is glycyrrhizic acid. 
The presence of anti-inflammatory activity, low toxicity, and absence 
of severe side-effect make the new synthetic derivatives of glycyr-
rhizic acid compounds perspective for medicine [6].

Glycyrrhizic acid (GA) and its derivatives have strong antiulcer, 
anti-inflammatory, antiviral, antitumor and other pharmacological 
activity. The modern antiulcer agents in the modern time do not 
completely meet the requirements of clinical practitioners, as these 
agents often cause side-effects, and sometimes even severe complica-
tions. Some of these agents have insufficient therapeutic effect (5). 
While continuing the search of new biological active derivatives of 
glycyrrhizic acid we studied its trinatrium salt.

The objective. To study antiulcer activity of glycytrinate on an 
experimental model of ulcer caused by 24-hour immobilization of 
animals and to reveal the mechanism of antiulcer activity.

Materials and methods.
Experimental model of ulcer caused by 24-hour immobili-

zation of animals was performed on rats with body mass equal 
to 160–200 g [1]. Animals were divided to three groups, with 
6  rats  in every group. Glycytrinate 100mg/kg was  introduced 
per orally in experimental groups every day for a week prior to 
stress. And in the control group the same volume of distillated 
water was given to the rats. The effect of the agent was compared 

with cymetidine, which was introduced in the dose 400mg/kg. 
at the seventh day all animals were fixed on a desk belly up. In 
24 hours all animals were decapitated, gastric mucous membrane 
was examined macroscopically and antiulcer effect of the agents 
was evaluated. We studied the impact of glycytrinate on secretory 
function of stomach and acidity of gastric juice on rats. The agent 
was introduced per orally for a week; in 20 minutes after the last 
administration of the agent the ligature of pylorus was performed 
under narcosis. After that in 2–3 hours the animals were killed 
with further measurement of the volume of gastric juice and titra-
tion with 0.1 Н of NaOH solution till appearance of pink color. 
In blood serum of rats we determined the activity of super oxide 
dismutase (SOD) [4] and catalase [7].

The obtained results were processed with the help of R. V. Strel-
kov’s variation statistic method [9].

The results of the research. The performed experiments 
showed that, in the control group of rats the average number of ul-
cers was 5.66±0.54, and the average summary square area of ulcers 
was equal to 6.33±0.54 mm 2. Under the influence of glycytrinate the 
average number of ulcers and average summary square area of ulcers 
was diminished to 2.33±0.18 and 2.0±0.18 (58% and 68%). Under 
the influence of cymetidine the average number of ulcers and aver-
age summary square area diminished to 4.66±0.36 and 3.33±0.54 
(18% and 48%), respectively, in comparison with the control group.

It is known that, an important role in the development of gastric 
and duodenal ulcer is played by hyper secretion of hydrochloric acid, 
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decrease of protective functions of gastric and duodenal mucous 
membrane, and its blood supply.

For the detection of the mechanism of antiulcer effect we 
studied the influence of glycytrinate on secretory function of stom-
ach and acidity of gastric juice on rats. Results of the experiment 
showed that, in the control group of rats the  volume of gastric 
juice was 2.05 ml, рН = 1.33, total acidity 0.5 ml, titrated unit was 
100 TU. Under the influence of the agent the volume of gastric juice 
decreased to 39%, рН = 3.25, total acidity 0.37, titrated unit 74 TU.

Development of ulcerous process proceeded together with 
background decrease of SOD antioxidant system enzyme activity 
[1.07 (1.0±1.14)] and catalase [1.41 (0.94±1.88)]. Glycytrinate 
3.3 folds increased the activity of catalase in comparison with the 
control [4.76 (1.96±7.6)], and activity of super oxide dismutase 
[1.24 (1.14±1.34)].

Thus, under the influence of the agent рН shifted to alkali side 
1.4 folds; total acidity decreased to 26%. The agent decreased the 
speed of mucocytes exfoliation, and by these means increased for-
mation of mucin and bicarbonates, which neutralize hydrogen ion, 
increasing mucous  viscosity  in stomach. Development of ulcer-
ous process in animals was accompanied by significant decrease 
of enzyme activity of antioxidant protection. So we can state that, 
expressed antiulcer effect of glycytrinate is conditioned by its anti-
oxidant properties.

We performed clinical testing of glycytrinate on patients with 
gastric and duodenal ulcers in the gastroenterology unit of Tashkent 
Medical Academy.

It was revealed that glycytrinate has antiulcer and anti-inflam-
matory effect. It is sufficiently effective and has no side-effects. Its ef-
ficiency and tolerance is similar to the agent for comparison De-nol.

Earlier we determined that, trinatrium salt of glycyrrhizic 
acid — “Glycytrinate” was little toxic, even in doses over 4000–
5000 mg/kg, in case of per oral administration on rats it had no toxic 
effect, as it did not cause lethal outcome [3]. According to antiulcer 
activity on the models of rats’ gastric mucous membrane destruction 
caused by indometacin, ortophen, and reserpin, it was determined 
that, glycytrinate had expressed antiulcer effect [2].

On formalin model the agent was characterized by anti-inflam-
matory effect [8]. In experiments on various animals the agent doses 
with antiulcer effect did not have a significant influence on CNS, 
vegetative innervations, breathing, and arterial pressure. The study 
of chronic toxicity revealed that the agent had no local irritating, 
accumulative, or embryonic toxic effect [3].

Thus, it was determined that “Glycytrinate” agent was little toxic 
and had expressed antiulcer activity. The mechanism of antiulcer 
effect of glycytrinate is linked with its antioxidant property and sup-
pression of the secretory function of gastric glands.
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The anxious state in the adolescents with Graves’ 
disease under conditions of Iodine deficit

Abstract: In 19 adolescent children with Graves’ disease were studied especially the psycho-emotional state with using 
test of Spielberg (STPI — State Trait Personal Inventory), modified by A. D. Andreeva. In this group of children identified 
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expressed vegetative symptoms, stress symptoms et al., and also in this group dominated phenomenon anxiety and negative 
emotional experiences, but cognitive activity was lower when compared with those of the control group. Further it’s necessary 
to study of emotional expressions and anxiety syndrome in adolescents with Graves’ disease.

Keywords: adolescents, Graves disease, thyrotoxicosis, anxious syndrome.

According to the traditional system the anxious disorders are 
related to the group of neurotic disorders (neurosis). In the ICD 
the anxious disorders present clusters F40-F41. The basic feature 
of generalized anxious disorder (F41.1 by ICD-10) is the anxiety 
which seems to be generalized and persistent, is not limited by any 
ambient conditions and even does not arise at all with obvious pref-
erability under these circumstances. The symptoms are expressed 
mostly often as:

1. Fear (anxiety about the future failures, sensation of excite-
ment, difficulty in concentration etc.);

2. Motor tension (fussiness, headaches of effort, shiver, impos-
sibility to relax);

3. Vegetative hyperactivity (sweating, tachycardia or tachypnea, 
epigastral discomfort, dizziness, dryness in a mouth and etc.).

Epidemiologic study “RAPSODY” showed that among the 
patients suffering from chronic pain syndromes, 14% had only 
disturbing disorders, in 17% — only depressive disorder, and in 
36% — combination of anxiety and depression [5, 13]. The anxi-
ety disorders are diagnosed only at 50% of the patients with clear 
symptoms [15, 16]. Clinical typical anxiety occurs in 5–7% in the 
general population, and in 25% or more patients observed by the 
general practitioner. Morbidity rate due to anxiety disorders may 
accounts more than 30% [7, 9].

Etiology, pathogenesis, clinical picture, efficacy and cost of vari-
ous methods of treatment of Graves’ disease are subjects of multiple 
studies [2, 10], at the same time not enough attention is given to the 
patient — dependent characteristics, especially to their psychologi-
cal state and quality of life. [3]. Thus the significant importance in 
occurrence and progressing of GD is given to the extrathyroid effects 
as factors contributing to realization of genetic predisposition to 
development of GD which are expressed by personal characteristics, 
emotional state of the patient, presence of psycho-injuring situation 
(acute, chronic stress) (6), and at the same time thyrotoxicosis it-
self seems to be factor provoking stress, severe psychic trauma that 
worsens the psychic state of the patient. Thyroid hormones are me-
diators in the hyppocampal neurogenesis and effect on the mood, 
stimulate reticular formation and cortical processes in the central 
nervous system [1; 12; 14], while thyrotoxicosis induces worsening 
of the general and central hemodynamics being responsible for such 
changes in the brain which, in their turn, resulted in pathological 
cerebral changes, creating so called “the closed circle” [10].

Thus, the Graves’ disease has negative effect on the psychic state 
of the patients, contributes to development of secondary psycho-
vegetative disorders of ithyreotoxic encephalopathy, progressing of 
thyrotoxicosis [1].Involvement of the central nervous system into 
the pathological process in thyrotoxicosis seems to be so clear, that 
the physicians from the end of nineteenth century to beginning of 
the twentieth century called this state “neurothyrosis” “thyroneu-
rosis” [3; 8].

Research objective: to study characteristics of the psychoemo-
tional state in adolescents with Graves’ disease with use of Spilberg’s 
test, modified by A. D. Andreeva.

Materials and methods
On the basis of clinic of RSRPMC of Endocrinology of the 

Ministry of Health of the Republic of Uzbekistan there were studied 
19 children of the adolescent age with Graves’ disease. At the same 

time there were observed 12 healthy adolescents without endocrine 
pathology, pupils of the secondary school in Tashkent, forming con-
trol group.

Diagnosis of the thyroid gland pathology (TG) was made on 
the basis of clinical data (examination and palpation), laboratory in-
vestigations, radioimmune assay (TSH, f T3, f T4, AT-TPO), needle 
aspiration biopsy (if required), ultrasonography of the thyroid gland.

The study of the anxiety syndrome  in the adolescents with 
Graves’ disease was performed with use of questionnaire of Spilberg 
(STI — State Trait Personal Inventory), modified by A. D. Andreeva 
(1988). This questionnaire includes scales of the cognitive activity, 
anxiety and negative emotional worry, characterizing personal char-
acteristics of the subject. Each of these scales consists of 10 points, 
distributed in the special order. At answer the studied subjects use 
four-point rating scale: “Almost never” (1  point), “Sometimes” 
(2 points), “Often” (3 points), “Almost always” (4 points) [4, 11].

Thus, for each individuum the information were obtained about 
general level of the main emotional processes — anxiety, cognitive 
activity and negative emotional feeling — and character of their 
expressions.

Results and discussion
The average age of the studied adolescents with Graves’ disease 

was 13,0±0,6 years, the average age of control group had no reliable 
differences from studied group and accounted for13,7±0,2 years. 
However gender distribution differed reliably between groups — in 
group of the control the girls was 7 (58,3%), and boys 5 (41,7%), 
whereas in group of the teenagers with GD in the girls the diagnosis 
of thyrotoxicosis was made more often than 5,3 times in comparison 
with boys (16 cases (84,2%) against 3 (15,8%), respectively), OR 
3,8; DI (0,7–20,5).

The average duration of  illness  in group of the adolescents 
with thyrotoxicosis was, on the average, 2,5±0,4 years (range from 
2  months till 8  years). By results of radioimmune analysis the 
mean values of the thyroid status indicated about presence of thyro-
toxicosis in the studied children: TSH 0,16±0,02 мIU/l (norm 0,17–
4,05), fТ3 5,8±0,1 pmol/l (norm 2,5–5,8), fТ4 24,1±0,3 pmol/l 
(norm 11,5–23), AT-TPO 14,02±1,9 IU/ml (norm less than 12).

Endocrine orbitopathy was diagnosed in 13 (68,4%) adoles-
cents with thyrotoxicosis. At the moment of this article has being 
written 14 (73,7%) children continue to receive thyrostatic therapy 
with drugs of thyamazole, in 2 (10,5%) there is noted remission of 
thyrotoxicosis, 3 (15,8%) children was carried out total/peritotal 
thyroidectomy and the replacement therapy was prescribed with 
preparations of sodium Levothyroxine, registered in the Republic 
of Uzbekistan, in appropriate dosage.

The majority of clinical effects of thyrotoxicosis have been 
connected with effect of exceed amount of thyroid hormones on 
the sympathetic nervous system. As a result of this the tachycardia 
occurred, tremor of the fingers of the outstretched arms (Mary’s 
symptom), whole-body tremor, of the tongue, hyperhidrosis, irri-
tability, feeling of anxiety and fear, hyperactivity, restlessness. Be-
sides, thyroid hormones stimulate reticular formation and cortical 
processes in the central nervous system.

All surveyed adolescents with GD had vegetative symptoms: 
tachycardia or palpitation, hyperhidrosis, feeling heat, fine tremor 
of fingers, and also complained on feeling of an asphyxia (89,5%), 
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rough breathing (84,2%), discomfort in the chest (68,4%). From 
the symptoms of tension there was noted muscular tension and/or 
pain in the muscles (63,2%), restlessness and inability of relaxation 
(100%), feeling of nervousness (100%), «have a broad back» or 
to be on psychic tension (100%), sensation of a lump in the throat 
(94,7%) or difficult swallowing (73,7%). Besides, the other not spe-
cific symptoms are revealed:

–  strengthened reaction to unexpectedness or on a fright 
(63,2%);

– difficulties in a concentration of attention or «emptiness in a 
head» because of an alarm or trouble (47,4%);

– constant irritability (94,7%);
– difficult falling asleep due to restlessness (worry) (63,2%).
By results of the performed research of anxiety by Spilberg’s 

questionnaire (STPI — State Trait Personal Inventory), modified 
by A. D. Andreeva (1988), in the adolescents we revealed, that 
among children with thyrotoxicosis the signs of anxiety and nega-
tive emotional feeling prevailed, and cognitive activity appeared to 
be lower in comparison with parameters of the control group (Fig.1) 
the phenomena of uneasiness and negative emotional experiences 
prevailed, thus познавательная the activity has appeared below, at 
comparison with those parameters of control group (Fig. 1).

Figure 1. Parameters of the Spilberg’s test in children with GD and group of control.

Thus in group of the adolescents with toxic goiter in 100% of 
children the high level of an alarm was revealed (range of points 
24–40), in the same group children prevailed (68,4% (13)) with a 

high degree of negative emotional experience, and in third of chil-
dren (31,6% (6)) the middle degree of negative emotional experi-
ences (Fig. 2) was diagnosed.

Figure 2. Results of a questionnaire STPI among the adolescents with Graves’ disease.

Whereas the analysis of similar parameters in control group 
has shown, that in 50% (6) of healthy teenagers the low level of an 
alarm was revealed, in other half — middle level of an alarm was 
revealed; children with a high degree of negative emotional experi-
ences in this group were absent, the adolescents with middle degree 

(75% (9)) of negative emotional experiences (Fig. 3) prevailed. At 
the same time in control group at 91,7% (11) of children there has 
appeared high cognitive activity, whereas among the patients with 
thyrotoxicosis the low (10,5% (2)) and middle (89,5% (17)) level 
of cognitive activity was revealed.

Figure 3. Results of a questionnaire STPI among the teenagers of control group.
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After consultation of neurologist in 14 (73,79%) adolescents 
with thyrotoxicosis there has been diagnosed endocrine encepha-
lopathy, of them in 8 (57,4%) — neurasthenia.

Conclusion
1. In all adolescents with Graves’ disease there are noted vegeta-

tive expressions of thyrotoxicosis, connected with influence of exceed 
quantity of thyroid hormones on the sympathetic nervous system.

2. Among children with thyrotoxicosis the phenomena of anxi-
ety and negative emotional experiences prevailed, thus cognitive 
activity has appeared below in comparison with those parameters 
of control group.

3. The further research of emotional expressions and anxiety 
syndrome in the adolescents with Graves’ disease would be re-
quired.
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The combined effect of complex mixes of poisons 
on the organism of white rats in 30-day round-the-

clock inhalation and measures of biological prevention
Abstract: The direction of “biological prevention” in the field of hygiene of the environment, which is understood as the 

complex of measures directed to the increase in resistance of individual person and population to exposure of harmful factors 
of the industrial and ambient environment, are increasingly being developed over the last years. For biopreventive maintenance 
only the means are used harmless at long application in preventive effective dosage. In this context in the industrial towns for 
residents of ecologically unfavourable territories there are used pectin, glutamate, adaptogenes of vegetative origin and additives 
containing calcium, iodine, iron, cuprum, various vitamins and some aminoacids as bioprotectors.
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Last years the persistent interest has been observed to devel-
opment of methods of bioprevention of intoxications with various 

poisons by method of correction of metabolic processes directed to 
the lowering of their toxic effect [4].
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Detoxicant effect of biologically active substances (BAS) has 
been attributed to intensification of the processes of biotransfor-
mation, endo- and exotoxicants in the body consistent with the en-
hance of their toxicodynamics, toxicokinetics with increase in effect 
of body detoxication which results in maximum reduction of the 
contents of toxic components in the bioenvironment and restora-
tion of homeostasis [9].

It is known, that phenol, formaldehyde and lead are substances 
of the leading and mostly widespread industrial poisons. Besides 
they often render summary effect with other pollutants. High tox-
icity of these components, growth of their manufacture and ap-
plication require development of methods of bioprevention and 
their wide  introduction  in clinical practice [6]. The methods of 
biopreventive maintenance, as a rule, directed to increase of body 
resistance to negative influence of pollutants of the industrial envi-
ronment and potentially adverse factors of human environment in 
small concentrations and dozes.

In a number of experimental works it was shown, that the 
rationally selected substances with taking into account of pecu-
liarities of toxicological characteristics of poisons, on one side, 
and pharmacotherapeutic characteristics of BAS, on the other 
side, favorably influence on kinetics of the poisons in the body 
weakening their toxic effect and rising the body immunostimula-
tion [1; 2; 3; 5; 7; 8].

The purpose of researches was the experimental study of the 
character of resorptive toxic effect of the mix of phenol, formalde-
hyde and lead acetate on the bodies of animals and development of 
the methods of pathogenic prevention of intoxications by correction 
of the metabolic processes.

Materials and methods of researches. The experiment has 
been carried out on 5 groups of animals (10 rats in each group) with 
use of inhalation chambers (tab. 1). 1-st group of studied animals 
during 30 day was exposed to round-the-clock inhalation effect of 
the mix of phenol, formaldehyde and lead acetate; group II, on a 
background of inhalation, beginning from the second week received 
additionally drug hepamal per oz in dose 1 ml per 100 g of body mass 
of an animal (hepamal — correcting preparation manufactured by 
joint-stock company “Sоrb-Tex», produced on the basis of the spe-
cies of flowers of Helichrysum L., ginger plant (Tanacetum vulgare) 
and fruits of a dogrose); animals of group III — on a background 
of inhalation received intragastrally biofenicol in dose 100 mg/kg 
of body mass (biofenikol — phyto-preparation of the liquorice) 
group IV additionally received to the daily ration fix of vitamins 
thiamine (150 mg), calcium carbonate (225 mg) and ascorbic acid 
(50 mg); group 5 — is control group.

The definition of the contents of phenol, formaldehyde and lead 
acetate in the air was performed with use of unified method of defini-
tion of the atmospheric pollution (Moscow, 1976).

Table 1. – Administration of the real concentrations of the chemical components 
and correcting preparations during experiment

Animals
Mix components concentration, mg/m 3 Correcting preparations

phenol formaldehyde Lead acetate hepamal 
1 ml/100g body 

mass

biofenikol
100 mg/kg Vitamin mix

group quantity M ±m M ±m M ±m

I 10 1,12 0,15 3,45 0,6 0,1 0,012 –  –  – 
II 10 1,13 0,12 3,41 0,75 0,098 0,010 + –  – 
III 10 1,11 0,16 3,48 0,70 0,1 0,013 –  + – 
IV 10 1,12 0,15 3,46 0,62 0,1 0,010 –  –  +
V 10 fresh air 

Toxic effect of a mix of phenol, formaldehyde and lead ac-
etate in the experimental researches was determined as a result 
of study of the following parameters: the summary-threshold 
parameter (STP was determined by method of S. V. Speransky in 
modification of S. M. Pavlenko (Moscow, 1975); sulfhydric groups 
(SH-groups) in the blood with use of spectrophotometric method 
of Kh. N. Rubina and A. A. Romanchuk (Moscow, 1965); activ-
ity of cholinesterase (CE) in the whole blood — by method of 
Chestrin, B. A. Krivoglaz (Leningrad, 1965); activity of alanin — 
and aspartat aminotransferase (AlAT and AsAT) — by method of 
E. Reitman and S. Frenkel (Minsk, 1977); activity of enzyme cata-
lase (CAT) — by method of A. N. Bach and S. Z. Subkova (Sara-
tov, 1968); activity of alkaline phosphatase (AP) — by method of 
Besseya, Loury, Brock (Minsk, 1976); a level of pyruvik acid (PA) 
in blood — by modified method of Umbrait (Moscow, 1969); 
malon dialdehyde (МDА) — by technique of L. I. Abdreeva et 
al (Moscow, 1988); the contents of leucocytes, erythrocytes and 
hemoglobin in the peripheral blood — by V. E. Predtechenskiy 
(Moscow, 1966).

Results of research and discussion. 30-day treatment of the 
rats with fix of phenol, formaldehyde and lead acetate (1,12±0,15; 
3,45±0,6 and 0,1± 0,012 mg/m 3 — respectively), has resulted in 
development of subchronic intoxication with a primary lesion of 
the CNS and liver.

It was revealed, that the effect of high concentration of the given 
mix, at monthly round-the-clock inhalation exposure caused change 
of appearance and behavioral status of animals.

In the animals of the I-st group there were observed trouble, 
excitation, hurried breathing, irritation of mucous membranes 
of eyes and skin, plentiful salivation. There was noted tarnishing 
hair and its coming out, in this case the animals became flaccid 
and inactive. The observable animals suffered from poor appetite, 
that confirmed by decrease of their body mass. To the end of the 
treatment in animals of group I the decrease of body weight was 
registered by more than 26%, in comparison with control group 
(132 against 278,5g).

On the 10-th day of an exposition in the toxic environment 
the parameters of the functional condition of the CNS changed 
sharply in the animals. So, STP in the animals of group 1 was more 
by 39,8% in comparison with the data of the control. With increase 
of an exposition, the process of inhibition grew on 20–30 days, ac-
counting 45, 64 and 49,04%, respectively.

It was established, that in the animals who have undergone the 
round-the-clock exposure to the mix of studied toxic substances, 
there was developed marked syndrome of endointoxication, con-
firmed by the increase of a level of medium-sized toxic molecule of 
the blood serum by 1,85 times (0,13±0,008 against 0,07±0,005 IU in 
the control, P< 0,001).
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Table 2 shows that the exposure to the mix of chemical sub-
stances resulted  in significant disorders of the metabolic pro-
cess in the rats of group I, which were expressed in filling of the 
underoxidized products of the carbohydrate, fatty and protein 
metabolism.

Enzyme aminotransferase is one of the most important com-
ponents in the body for maintenance of the interrelation between 
metabolisms of lipids and carbohydrates, as well as for participa-
tion in the amino acid biosynthesis. AlAT and AsAT are the most 
active in the body of animals.

Table 2. – Dynamic changes of physiologic, biochemical and hematological parameters in rat 
undergone the round-the-clock inhalation exposure to the mix on the 30-s day of study

№ Parameter
Group of animals

I II III IV V
1. Body mass, g 132±4,62*** 164±4,23 166±5,0 158±3,8** 178,5±5,0
2. STP, IU 4,50±0,43*** 7,50±0,85 7,83±0,43 6,83±0,85* 8,83±0,21
3. SH-groups, mg% 42,5±3,20*** 61,8±5,40 51,8±2,80*** 59,3±4,30* 74,8±3,60
4. Whole blood CE, µg/ml. min 248±11,3*** 357±8,95 310±12,7** 335±18,2 374±8,94
5. AlAT, µmol/l. h. 2,08±0,11*** 1,72±0,09** 1,75±0,10** 1,87±0,08*** 1,26±0,06
6. AsAT, µmol/l. h. 2,43±0,12*** 1,84±0,15 1,87±0,21 1,93±0,1 1,62±0,08
7. AP, µmol/l 1,48±0,06*** 1,02±0,051 1,14±0,06* 1,23±0,06** 0,85±0,102
8. PVA, mg% 3,53±0,18** 2,52±0,34 2,48±0,3 3,12±0,15* 2,38±0,24
9. MDA, µmol/l 3,45±0,16*** 2,19±0,05* 2,17±0,04* 2,45±0,08** 1,95±0,06
10. CAT, IU. 6,02±0,13** 6,94±0,3 6,98±0,35 6,43±0,20 7,34±0,36
11. Medium-sized toxic molecule, IU, 0,13±0,008*** 0,09±0,004* 0,08±0,005 0,085±0,004* 0,07±0,005
12. Leucocytes, 10 12/l 14,25±0,96** 10,3±0,45 9,84±0,24 10,28±0,3 9,54±0,44
13. Erythrocytes, 10 9/l 4,97±0,67*** 7,0±0,39 7,2±0,41 6,51±0,38 8,10±0,38
14. Hemoglobin, % 11,2±0,45** 12,7±0,17 12,4±0,3 12,40±0,5 13,7±0,1

Note: * – P<0.05, ** – P<0.01, *** – P<0.001

Increase in activity of AlAT, AsAT, AP, PA, decrease in activ-
ity of CE, SH-groups and rise of the level of molecules of the me-
dium-sized mass indicate about developing marked syndrome of 
endogenous intoxication and deep disorders of lipid, protein and 
carbohydrates metabolism.

In parallel with the specified biochemical changes the change of 
hematological shifts (increase in quantity of leucocytes, decrease in 
number of erythrocytes and hemoglobin) were found.

As a result of research it was revealed, that, on a background of 
receiving preparations there was observed change of clinical status, 
attenuation of the toxic effect of the mix and changes of a number 
of biochemical and physiological parameters in direction to the data 
of control group.

The animals of II, III and IV groups receiving correcting prepa-
rations, compared with animals of the I-st group, had no so expressed 
signs of intoxication: the animals were more mobile, did not suffer 
from the expressed absence of appetite, the loss of body weight did 
not exceed 8–11% compared to indicators of control group.

At administration to intoxicated animals of the preparations 
hepamal (group II), biofenikol (group III) and mix of vitamins 
(group IV) there was observed normalization of the majority of 
the investigated parameters.

So, the parameter STP in the rats of group I, in comparison with 
the data of control group, on the 10-th day of experiment decreased by 
32.6%, on the 20-d day — by 45.63% and on the 30-th day — by 49.3%; 
in the rats of group II the decrease achieved 30.7%, 30.5% and 20.7%, 
respectively; in the rats of group III — falling was by 29.6%, 28.65% and 
11.32%; in the rats of group IV — by 29.2%, 22.6% and 22.62%. During 
carrying out experimental research in the rats of I, II, III and IV group 
there were no revealed changes of MDA parameters, however, the clear 
tendency was to its reduction, that indicated about positive metabolic 
changes in the body. In the rats of groups III and IV the activity of en-
zymes AlAT, AsAT and AP attenuated. However the observable changes 
did not reach a level of control group. The results received showed reduc-
tion of the intensity of pathological process in the body.

The most expressed changes on a background of hepamal and 
biofenikol effects were noted in the parameter of free radical oxida-
tion of lipids and antioxidant blood systems that confirmed antioxi-
dant activity of these preparations.

The comparative analysis of the data received in the experimen-
tal animals of groups II, III and IV showed, that the most expressed 
correcting effect was noted in the rats, receiving hepamal; biophe-
nikol was on the 2 place, and the mix of thiаmine, calcium carbonate 
and ascorbic acid — on the third place.

It is known, that many plants, including also into the structure 
of hepamal, such as dogrose, ginger plant (Tanacetum vulgare) and 
Helichrysuin L., and also root of licorice (biophenikol) contain 
great quantity of BAS, having high antioxidant potential and ren-
dering stimulating action on the enzymes of the body detoxicational 
system. Taking into account more expressed correcting effect of he-
pamal and biophenikol they may be recommended as means of pre-
ventive maintenance at exposure to chemical substances (phenol, 
formaldehyde, and lead acetate).

Conclusions:
1. Aerogenic 30-day exposure of phenol (1.12±0.15 mg/m 3), 

formaldehyde (3,45±0,6mg/м 2) and lead acetate (0,1± 
0,012 mg/м 3) renders negative influence on the rats body. In the 
animals, beginning from the 10-th day of poisoning, there is noted 
statistically reliable reduction of physiological, immunological and 
biochemical characteristics.

2. On a background of intoxication of animals due to a mix of 
the investigated substances, the administration of hepamal, biofe-
nikol and vitamin mix into the rats’ body during 3 weeks renders 
marked preventive effect. In this case there is noted attenuation of 
the oxidative metabolism of lipids and blood proteins, parameters 
of endointoxication that emphasized correcting effect of studied 
preparations.

3. Hepamal has the most expressed correcting effect; biofenikol 
occupies the second place, and the mix of thiamine, calcium carbon-
ate and ascorbic acid –on the 3d place.
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Structural features of the radial artery at the different ways in 
their harvesting for use in coronary artery bypass

Abstract: According to the study of muscular type artery, radial artery has all inherent in this type of vessel shell. In their 
different ways of allocating the radial artery revealed that the structural safety of the shells of the radial artery, especially the inner 
lining depends on the method of their selection.”Skeletonization” leads to disruption of the integrity of the inner shell, especially its 
endothelial layer, which is the most vulnerable. Deendotelizatsiya inner shell can promote thrombus formation in the graft.

Keywords: radial artery, bypass, skeletonization.

The leading factor  in the development of various complica-
tions in graft is a morphological discrepancy of graft’s (vein) wall 
and artery in anastomosis area Ham, Cormac [3]; Rosws [6]. This 
led to intensive development and active implementation in practice 
of coronary surgery techniques total autoarterial bypass. Choices for 
these operations was the internal thoracic artery.

High prospects noted and in use for coronary artery bypass 
surgery radiotherapy. This is due to its sufficient length and diam-
eter Vechersky Yu.Yu. et al [1]; Shneider et al. 2004; Laco et al 2001; 
Tatoulis et all [8]; Wilson et all [10]. In turn, the active use of the 
radial artery has caused the need to study its morphological features 
Machur S. E. et al [2]; Wildhirt et all [10].
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Of particular interest is the comparative morphological analysis 
of the radial artery walls with different methods of harvesting.

The most appropriate way to harvesting, preserving the intact-
ness of the major structural components of the arterial wall and, 
primarily, the intima, provides full value functional of transplant. 
It largely determines the success of the operation autoarterial by-
pass. Research, how harvesting ways influence on the morphology 
of radial artery walls, especially the intima, was not conducted. Not 
studied the three-dimensional organization of the arterial wall by 
using a scanning electron microscope.

Noted above, to define the tasks in this section work:
Post a structural characteristic of radial artery wall at its harvesting 

without skeletonization. To determine the effect of skeletization on the 
radial artery wall structure.

Materials and methods
For light microscopy, tissue samples were fixed in 10% formalin 

solution for the phosphate buffer. Paraffin sections were stained with 
hematoxylin and eosin. Light optical microscope micrographs ob-
tained on Axioscop 40 — ZEISS »conjugate with a digital camera,

For electron microscopy scanning, tissue was fixed by 2.5% glu-
taraldehyde solution, with osmium tetroxide on phosphate buffer, 
dehydrated in alcohol, acetone, and dried by the method critical 
point in the device HCP-2, gold was sputtered in the apparatus IB 
–2 and viewed in an electron microscope Hitachi — S 405. Photo-
graphed from Monitor screen with a digital camera Canon.

Own research
The walls of the muscular type arteries (the radial artery) three 

different shell defined. The inner shell — intima which from internal 
side is covered by endothelial cells.

This is the most specific cells throughout the vascular system, 
forming it a continuous layer from cavities of the heart to the capil-

laries and veins of all sizes up the vena cava. In some types of capil-
lary endothelium is a single layer of wall forming.

Outside the endothelial layer is bordered by a pronounced plate 
elastin called the internal elastic membrane, which is part of the in-
ner shell of the artery. In light optical preparations it is defined as a 
corrugated ring-shaped structure (Fig. 1.2)

The endothelium can be located directly on the internal elastic 
membrane and to separate it from a layer of fibroblasts, intracellular 
material, separate smooth muscle cells and isolated connective tissue 
fibers (Fig. 2).

The basis of the middle shell wall of the radial artery is smooth 
muscle cells make up, which are arranged helically (Figure 2). Be-
tween the smooth muscle myocytes has intercellular substance pro-
duced by the myocytes. The boundary between the outer shell is 
the external elastic membrane. It is in the wall of the radial artery is 
not expressed as clearly as the internal elastic membrane (Fig. 2).

Scanning electron microscopy shows expressed longitudinal 
folds of intima. The formed rolls are covered by endothelium, which 
forms a smooth surface (Fig. 3).

The inner shell is formed by smooth muscle cells, and inter-
twining with connective tissue fibers.

The outer shell has a large thickness, it turn in circumjacent 
connective tissue (Fig. 3).

Substantial structural changes  in the walls of the radial ar-
tery is identified at various ways of their allocation.

When “skeletonization” of the  vessel, there are significant 
changes in the intima as a violation of the integrity of the epithelial 
layer (Fig. 10). Desquamating of endothelial cells of internal elastic 
membrane, exposing it. The place has been a violation of the integ-
rity and the membrane itself. “Bare” internal elastic membrane can 
take place at a considerable her over (Fig. 4).

Figure 1. Skins radial artery walls with 
severe internal elastic membrane. G. -EYU x10

Figure 2. The inner shell and the average radial artery 
with severe internal elastic membrane. D-E x 1 0 40

Figure 3. Skins radial artery with severe internal 
elastical membrane. G. -EYU x 10

Figure 4. Skins radial artery developed severe outer shell 
with vasa vasorum and lymphatic capillaries. D -E 10 x 10
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Figure 5. Skins radial artery developed 
severe outdoor shell with vasa vasorum and 

lymphatic capillaries. D — E 10 x  10

Figure 6. Severe intimal folds developed 
middle and outer shell. SEM x 100.

When you select the radial artery while preserving the outer 
shell and  its contacts with the surrounding connective tissue, 
the integrity of the intima and its contact with the inner elastic 
membrane saved (Fig. 5).

When “skeletonization” has been performed, observed sharp 
hyperemia of vasa vasorum in the remaining parts of the outer 
shell (Fig. 6). And in the lumen of blood vessels, usually domi-
nated by pathological forms of red blood cells.

Scanning electron microscopy also shows that “Skeletoniza-
tion” leads to significant violations of the integrity of the inner shell 

(Fig. 7), as well as to a breach of contact of the outer shell with the 
average. On the inner damaged surface marked accumulation of lipid 
granules and erythrocytes (Fig. 8). In some places there is a marked 
desquamation of the endothelial lining.

Deendothelized of part expose the internal elastic membrane. 
In the nude areas seen that the inner elastic membrane is com-
posed their dense network of thin interwoven fibers (Fig. 9).

On the surface often located deendothelized lipid granules of dif-
ferent size, and homogeneous masses of erythrocytes (Fig. 9). Along 
with thin fibrils intertwined meet their larger bundles (Fig. 10).

Figure 7. Severe intimal folds developed 
middle and outer shell. SEM x 100.

Figure 8. Severe intimal folds developed 
middle and outer shell. SEM x 100.

Figure 9. Severe intimal folds developed 
middle and outer shell. SEM x 100.

Figure 10. Defects in the intima. “Skeletonization” 
radial artery at its harvesting. T-E 10 x 10.

In cardiovascular surgery for coronary artery bypass grafting 
on to the most wide used autovenous shunts. However, venous 
shunts do not always ensure the stability of the late results of cor-
onary artery bypass surgery. An alternative to venous conduits 

autoarterial are jesters. The most commonly used autoarterial 
conduit for coronary artery bypass surgery are internal thoracic 
and radial arteries. The latter has become the object of choice for 
such operations by the structure of the vascular wall, the lumen di-
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ameter, comparable with the coronary arteries, a sufficient length 
and resistance to pressure, the relative ease of isolation, a good 
postoperative results [1].

Studies have shown that as the muscular artery, radial artery has 
all inherent in this type of vessel shell. Since the coronary arteries, also 
referred to as the arteries of muscular type Ham, Koprmak [3], Ross 
[7] morphologically justified the use of the radial artery for coronary 
artery bypass grafting. Besides these basic morphometric parameters 
coincide vessels Mamchur S. E., et al [2].

Comparative studies of the radial artery at various ways of 
their allocation showed that the structural safety of the shells of 
the radial artery, especially the inner lining depends on the meth-
od of their selection.

“Skeletonization” leads to disruption of the  integrity of 
the inner shell, it is especially the endothelial layer, which is the 
most vulnerable. Deendothelization of inner shell can promote 
thrombus formation in the graft.
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Efficiency in phytotherapy endogenous intoxication 
syndrome in pregnant women with infectious risk

Abstract: To evaluate the dynamics of changes of lipid peroxidation (LPO) and antioxidant activity in the peripheral blood, 
the level of endogenous intoxication in pregnant women with infectious risk in depending on the reception phytocombination. 
To study the parameters of endogenous intoxication are a predictor of condition assessment and the course of pregnancy in in-
fection risk. The inclusion of herbal tea in a comprehensive prevention and treatment promotes faster the removal of endog-
enous intoxication of 96.4% and a decrease in complications by 82.1% in pregnant women with infectious risk.

Keywords: phytocombination, pregnant women, infectious risk.

Prevention and treatment of infectious complications of the 
urogenital tract in pregnant women remains an urgent problem re-
searchers in the basic sciences and clinical doctors of various special-
ties [2; 6]. Despite significant advances in diagnosis and treatment 
of urogenital infections, their frequency has a strong tendency to in-
crease, presenting a danger, both for the mother and fetus [1; 5]. In 
recent decades, a steady trend worldwide increasing incidence of in-
fections transmitted mainly through sexual contact, the dominance 
of surgical abortion method of production, the growth of extrageni-
tal infection focal diseases of inflammatory etiology that reduce the 
body’s immunoresistance and irrational use of antimicrobial agents 
contributed to a significant increase in the prevalence of infectious 
diseases and dysbiotic genitalia in the female population [1; 3].

One notable vectors medicine of the 21st century is no medicaliza-
tion treatment process, avoiding polypharmacy in general and on the 

prevalence of synthetic substances in the therapeutic arsenal of doc-
tors all specialties. Deciphering the human genome has given signifi-
cant reason for denying a large part (80%) “is traditionally appointed 
by” drugs, as irrefutable evidence of their inefficiency were obtained 
[5]. Given the increasing antibiotic resistance, increasingly attempts 
to move away from the use of antibiotics, even in cases of non-severe 
forms of lower urinary tract infection [4; 5]. Rational use of the algo-
rithm of medical possibilities formulated Hippocrates: “For a man of 
healing, there are three things: first — floor, second — the grass, the 
third — the knife” [5; 7]. Studies demonstrating non-ideal treatment 
by synthetic means in comparison with the quite effective and quite 
safe herbal remedies, once again confirms that it is not necessary to 
“reinvent the wheel” if nature has created all the necessary [4; 5].

In recent years, an  important role  in the pathogenesis of 
many infectious complications during pregnancy given to system-
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ic  inflammatory response syndrome, metabolic disorders  in the 
body of the mother [3; 8]. On the other hand central to the patho-
genesis of many disease processes, including obstetric pathology, is 
a disorder of redox processes involving violation of the biological 
barrier of cell membranes and activation of free radical oxidation 
reactions. Changes in the activity of this process leads to disruption 
of cell function and, consequently, to develop a pathology [2; 10], 
which lead in particular to the endogenous toxicity [5; 9]. Based on 
the above relevant in terms of assessment of the state and the course 
of pregnancy, as well as the selection of evidence-based diagnosis 
and treatment is the study of endogenous intoxication in pregnant 
women infection risk, as well as the development of therapeutic and 
preventive measures based on herbal remedies.

Objective. To evaluate the dynamics of changes of lipid peroxi-
dation (LPO) and antioxidant activity in the peripheral blood, the 
level of endogenous intoxication in pregnant women with infectious 
risk in depending on the reception phytocombination.

Material and methods. The study included 68 pregnant women 
the group infection risk between the ages of 18 to 35 years, 23 (33.8%) 
were the first pregnancy and nulliparous, in 45 (61.2%) had two or 
more pregnancies. All patients were informed about the purpose of 
the study and signed a written voluntary informed consent before par-
ticipation. The groups were matched by age, according to the somatic 
and obstetric and gynecological history. The criteria for inclusion in 
the main group were pregnant woman’s consent for the study, the 
presence of urogenital infections, clinical medical history of vagini-
tis, gestational pyelonephritis, the threat of termination of pregnancy 
during the entire period of gestation, the presence of polyhydramnios 
during this pregnancy, pregnant, miscarriage and premature labor in-
fectious genesis in the history of gestation 32–40 weeks. Pregnant 
divided into 3 groups: I of the group — the main (the n = 28) and II 
group — the comparison (the n =20), III of the group — control 
(the n = 20) with physiological pregnancy. Pregnant core group 
phytocombination reception (he was appointed for the prevention 
of infectious complications and improve antioxidant defenses and de-
creasing endogenous intoxication the n = 28), in a comparison group 
of pregnant phytocombination did not use (the n = 20). A survey of 
all pregnant women included an assessment of the traditional clinical 
and laboratory parameters, microbiological research by bacteriologi-
cal, ultrasonic scanning system mother-placenta-fetus and kidneys. 
All surveyed pregnant core group determined viral and bacterial in-
fection. In order to evaluate the endogenous intoxication caused by 
the breach of peroxide lipid peroxidation (LPO) using the following 
biochemical parameters: the content of secondary product of lipid 
peroxidation — malondialdehyde (MDA), by which you can judge 
the intensity of peroxide processes, the activity of the antioxidant en-
zyme catalase (CA), the contents of the average mass of molecules 
(IMS280, IMS254), ratio of MDA/CA — POL shift measure prooxi-
dant or antioxidant side and MSM280/MCM254 — resistance protein 
ratio (AFB), which indicates a decrease of protein conversion to a 
degraded form. In plasma, venous blood was measured markers of 
endogenous intoxication — IMS280 and IMS254 method Gabrielyan 
and  V. I. Lipatova, MDA method S. G. Konyukhova, SC method 
M. A. Koroljuk et al. Calculate the ratio of MDA/CA and KUB. Fol-
lowing the approval of the ethics committee and informed consent 
of pregnant core group for the purpose of treatment and prevention 
of inflammatory complications included phytocombination consist-

ing of above-ground parts of the plant Codonopsis Lanceolatae [6; 
10] and Pimpinélla anísum of L. [6; 9] in the component ratio by 
weight of 9:1 as the selected medicinal plants possess strong antibacte-
rial, antioxidant, immunomodulatory properties, stimulates protein 
synthesis, cell growth processes, and other properties. 5 grams collec-
tion brewed a thermos and take 200 ml 5–6 times a day for 30 minutes 
before meals for up to 5 days. Statistical processing of the data was 
performed using Student’s coefficient at P>0.95.

Results of the study. Analysis of the results showed that  in 
pregnant women the main group MDA content increased 1.6-fold 
(5,84 ± 0,36) compared with the control group, which indicates that 
the intensification of free radical oxidation of the destabilization of the 
membrane structures of cells in the background reducing enzyme SC 
0,31 ± 0,02 (p <0.001) at 2.9 times the ratio of MDA/CA in pregnant 
women compared to the control group increased 4.8 times 18,84 ± 1,14 
(p<0.001), which also pointed to significant activation of free radical 
oxidation in pregnant group infectious risk, there is an accumulation in 
the blood plasma of MSM: MSM content 254 increases 2 times 0,44 ± 
0,04 (p<0.001), and MSM280–0.42 ± 0,03 1,6 times compared to the 
control (p <0.001), which indicates the degree of degradation of pro-
tein molecules. This KUB reduced 1.3 times 0,92 ± 0,06 (p < 0.001). 
As a result of the activation of lipid peroxidation and accumulation of 
free radicals is a violation of the structural and functional integrity of 
the cell membrane, the release of lysosomal enzymes that ultimately 
leads to pathological processes in the cell and the organism as a whole. 
Thus, in pregnant women at risk of infection occurs the development 
of endogenous intoxication syndrome, i. e. against the background 
of activation of free radical oxidation of accumulation in the plasma 
hydrophilic endotoxemia markers — MSM and most distinctive pa-
rameters of endogenous intoxication can be used in the assessment of 
pregnant women with the infection risk. On the other hand, the above 
necessitates the inclusion in a complex of therapeutic and preventive 
measures phytocombination appointment, leading to inhibition of 
lipid peroxidation reactions, increase antioxidant status and decrease in 
plasma endotoxemia hydrophilic components.

Revealed differences in terms of endogenous intoxication in 
pregnant women with infection risk compared with normal preg-
nancy during treatment and preventive measures: MDA in the ap-
plication of herbal tea decreased by 1.5 times; catalase increased 
2.8 times; MSM254 decreased by 1.76 times; MSM280 after taking 
herbal tea decreased by 1.9 times, KUB increased 1.31 times; the 
ratio of MDA/catalase after decreased 4.34 times. Thus, the preven-
tion and treatment of infectious complications in pregnant women 
at risk of infection in the use of herbal tea, leads to normalization 
of endotoxemia markers, which has antioxidant and detoxication 
properties and more rapid normalization of these indicators.

Thus, the inclusion of herbal tea in the range of therapeutic and 
preventive measures facilitates a more rapid (3–5 days) the removal 
of endogenous intoxication in pregnant women with infectious risk 
slowing down the process of lipid peroxidation and improve anti-
oxidant protection indicators

Conclusions. 1. To study the parameters of endogenous in-
toxication are a predictor of condition assessment and the course of 
pregnancy in infection risk. 2. The inclusion of herbal tea in a com-
prehensive prevention and treatment promotes faster (3–5 days) 
the removal of endogenous intoxication of 96.4% and a decrease in 
complications by 82.1% in pregnant women with infectious risk.
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Сallus distraction for congenital fourth brachymetatarsia
Abstract: 22 metatarsal lengthening procedures by callus distraction using mini-fixator were performed in 15 patients with 

congenital fourth brachymetatarsia. The mean age at the time of the surgery was 16.3 years (range, 11–28 years). The mean 
duration of follow-up was 1.3 years (range, 6 months–2.0 years). The bones were lengthened at a rate of 1.0 mm/day by a mean 
of 17.8mm (range, 11–22 mm), which was 37.7% of their original length (range, 33.3–53.6%). The mean healing index was 
52.8 days/cm (range, 39–68.7 days/cm). In all cases we achieved the restoration of metatarsal parabola, most patients satisfied 
with the result of surgery. The evaluation according to AOFAS score was excellent in 20 cases and good in 2 cases. The most 
common complication was stiffness of the metatarsophalangeal joint (5) and hypertrophic scarring (2), premature consolidation 
(1) and dislocation of finger (1). Distraction osteogenesis for fourth brachymetatarsia can give satisfactory cosmetic and func-
tional results. Most complications can be treated effectively and succes sfully even though additional surgery may be warranted.

Keywords: brachymetatarsia, Сallus distraction, external fixator, complication.

Introduction
Congenital brachymetatarsia is an abnormal shortness of the 

metatarsal bones due to a premature closure of the epiphyseal plate. 
It may be congenital, post-traumatic, or iatrogenic, or the disease can 
be associated with such systematic diseases [2–7]. This condition 
affects one, usually the fourth, or more metatarsals, unilaterally or 
bilaterally [1–11]. Compliments of patient are the dorsally displace-
ment of digit, metatarsalgia, shoe irritation, tyloma formation and 
deformation of adjacent fingers (hallux valgus, varus of fifth finger) 
[2; 4; 5; 6]. The main option of surgical correction is restoration of 
metatarsal and finger parabola.

Two surgical methods: one-stage lengthening or distraction 
osteogenesis is widely used. Each method has its own advantages 
and disadvantages. The advantages of one-stage lengthening include 
a shorter period of bony union, better patient compliance, and less 
scar formation. However, this method has the disadvantages of do-
nor site morbidity, neurovascular impairment, and smaller length 
gain. The advantages of distraction osteogenesis include: no need for 

bone grafting, easier tendon stretching, fewer neurovascular compli-
cations, early weight bearing, and a larger length gain, whereas disad-
vantages include stiffness or subluxation of the metatarsophalangeal 
(MTP) joint, cavus or angulation deformity, pin tract infection, and 
a longer period of bony union [1; 3; 7; 9].

The purpose of this study was to review the results of treatment 
15 patients with congenital fourth brachymetatarsia, for whom a 
total of 22 gradual lengthening procedures were performed by callus 
distraction using external fixator which was designed by the author.

Patients and methods
Between 2013  and 2016  at Scientific Research  Institute of 

traumatology and orthopedics, Tashkent, Uzbekistan, 14 girls and 
one boy underwent 22 fourth metatarsal lengthening procedures 
by callus distraction. The mean age at the time of the surgery was 
16.3 years (range, 11–28 years). The mean duration of follow-up was 
1.3 years (range, 6 months–2.0 years). All the patients complained 
of finger shortening and the cock-up deformity, pain on walking, 
4 patients had hallux valgus. 5 patient had bilateral, 5 –left sided and 
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5-right sided brachymetatarsia. 1 patient underwent bilateral fourth 
metatarsal lengthening, the others — one-side by turns.

Operative technique
Under tourniquet hemostasis, a linear longitudinal incision was 

made on the dorsum of the fourth metatarsal. The extensor tendons 
were retracted and the metatarsal was exposed. After drill holes were 
made, four pins with 3mm diameter shafts were inserted in line, per-
pendicular to long axis of the metatarsal. Two proximal pins were in-
serted to the proximal metaphysis of the metatarsal, and two distal 
pins to the distal metaphysis of the metatarsal. The periosteum was 
longitudinally incised and carefully stripped. A transverse osteoto-
my between the second and third pins was made using an osteotom. 
The external fixator was attached. Metatarsophalangeal joint fixated 
with Kirschner wire transnarticularly. The periosteum and skin were 
sutured. Elongation of the extensor tendon was performed in cases, 
where metatarsal shortening exceed 20 mm. After 5 days, callus dis-
traction was started at a rate of 1 mm/day. The patients performed 
distraction by themselves as outpatients. Full weight bearing was 
allowed after restoration of metatarsal and toe tip parabola. K-wire 
removed after 2 weeks restoration. Radiographs were checked every 
other week to inspect the degree of osteogenesis and joint condi-
tion. When bone consolidation was confirmed by radiographs, the 
fixator was removed.

Results
We evaluated fourth metatarsal lengths, lengthening gains and 

treatment period (day), lengthening index, and ranges of motion of 
first MTP joints. We defined stiffness as being restriction of MTP 
joint motion to <30°. The outcome was assessed clinically according 
to the American Orthopedic Foot and Ankle Society (AOFAS) hal-
lux scale and graded as excellent (> 85), good (71–85), fair (56–70), 
or poor (< 56).

Bone consolidation was completed in all cases. Non-union and 
neurovascular complications were not observed in any of the pa-
tients. The metatarsal bones were lengthened by mean of 17.8mm 
(range, 11–22 mm), which was 37.7% of their original length (range, 
33.3–53.6%). The mean healing index was 52.8 days/cm (range, 
39–68.7 days/cm). In all cases we achieved the restoration of meta-
tarsal parabola, most patients satisfied with the result of surgery. 
The evaluation according to AOFAS score was excellent in 20 cases 
and good in 2 cases. At early postoperative t follow-up (3 month), 

5 patients had stiffness of the metatarsophalangeal joint. Joint stiff-
ness was gradually resolved after the physiotherapeutic procedures. 
2 patients complained to hupertrophic scarring. Dislocation of the 
metatarsophalangeal joint was observed in one case in which in-
adequate transarticular fixation with K-wire were performed. We 
recommend fixating the phalanx to metatarsal with K-wire at least 
to 10mm. Because, in congenital brachymetatarsia the head of meta-
tarsal is osteoporotic, and it cannot fixate adequately. But patient 
refused of surgical treatment of dislocation. Premature consolida-
tion occurred in one patient, because of wrong rate distraction. We 
performed reosteotomy and continued distraction. No pin-tract in-
fection, angular deformation, non-union revealed.

Discussion
The main advantages of gradual lengthening by callus distrac-

tion are that there is no need for bone grafting, there are fewer 
neurovascular complications, and there is the capability of early 
weight bearing. The principal problems in metatarsal lengthen-
ing by callus distraction are joint stiffness and subluxation of the 
metatarsophalangeal joint [3–11]. These are considered to be due 
to the resistance of tendons and adjacent connections such as the 
transverse metatarsal ligament, flexor sheath, and other soft tissue 
structures. Masada et al. [7] and Takakura et al. [9] reported that 
the amount of lengthening should not exceed 40% of the original 
length in order to prevent joint stiffness and subluxation. Elon-
gation of the tendon or temporal metatarsophalangeal joint fixa-
tion with Kirschner wire has also been recommended [6, 11]. In 
10 of our 22 metatarsal lengthening procedures, the amount of 
lengthening exceeded 40% of the original length. In one case oc-
curred the metatarsophalangeal joint dislocated due to inadequate 
transarticular fixation with K-wire. Our distraction rate was also 
1.0 mm/day, and joint stiffness were observed in 5 cases. We rec-
ommend elongation of extensors if the shortening of metatarsal ex-
ceeds 20 mm. Although these problems were gradually resolved in 
our series. All our major complications (dislocation and premature 
consolidation) were associated with technical operative and post-
operative managements.

Distraction osteogenesis for fourth brachymetatarsia can give 
satisfactory cosmetic and functional results. Most complications 
can be treated effectively and successfully even though additional 
surgery may be warranted.

Fig. 1. Pre-operative photographs and AP radiograph of a 14-year-old girl 
with brachymetatarsia of the 4th metatarsal of the right foot
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Fig. 2. Photographs and radiographs of the right 
foot with external fixator and K-wire. K-wire 
fixates the metatarsal for more than 10 mm. 

 
Fig. 3. Post-operative (18 month) photographs and radiographs 

Post-operative (6 month) photograph of a 14-year-old girl with 
bilateral brachymetatarsia of the 4th metatarsals complicated with 

hypertrophic scarring.
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Сonservative treatment and rehabilitation of the patients 
with occlusive disease of femoropopliteal segment

Abstract: 48 patients who underwent reconstructive surgery in the femoral-popliteal-tibial segment are divided into 
2 groups were under the watchful and received a course of rehabilitation therapy and have not received this treatment. After 
2 years it noted that in one group the number of positive results for the treatment of above 45%, and the mortality rate is 25% 
lower than in group 2.

Keywords: antithrombotic prophylaxis, femoral-popliteal-tibial segment, rehabilitation, medical therapy.

The relevance of the research. The main site of localization of 
occlusive arterial lesions, leading to the loss of a limb, is the femoro-
popliteal segment — shin [1, 5–9; 2, 137–138; 4, 113; 5, 41–44]. 
Surgical treatment of such patients gives better results than con-
servative therapy. Nevertheless, conservative therapy is an essential 
complement to the adequate treatment of patients with obliterat-
ing vascular disorders of the lower limbs in the preoperative and in 
the postoperative period.

The debate continues on the choice of a rational conservative 
therapy and optimal antithrombotic prophylaxis in the complex 
postoperative rehabilitation of patients after revascularization of 
the limb [3,118–120; 6, 204; 7, 80–82].

Purpose of the study. Improved results of treatment of patients 
with occlusive-stenotic lesions in the infrainguinal segment targeted 
by antithrombotic prophylaxis and full rehabilitation of patients.

Materials and methods of research. We studied the role of 
the clinical examination of patients discharged from hospital after 
proximal femoral-popliteal bypass grafting, through a comparative 
analysis of two groups of patients in terms of mortality and the num-
ber of amputations, depending on the quality of post-operative re-
habilitation and dispensary observation.

The first group included 26 patients who were successfully op-
erated in the vascular suit. All patients in this group shortly after 
surgery were under outpatient observation of angiosurgeon. After 
0.5, 1, 2 and 3 years, the patients were examined, including the ul-

trasound investigation, and haemorrheology indicators, lipid and 
carbohydrate spectrum. Twice a year, the patient went through a 
course of conservative therapy.

Basic principles of treatment of lower limb ischemia were as 
follows: 1. Correction of risk factors:

a) cessation of smoking,
b) strict control of plasma lipid levels,
c) control of blood pressure,
d) therapy, which reduces the level of lipids.
2. Exercise and training:
a) a special program of training,
b) walking on 45–60 min 3 times per week (12 weeks),
c) adding 6.5 min training walk every 6 months (before the pain).
3. Drug therapy:
a) intravenous infusion of reosorbilakt, latran, tivortin 10 days, 

twice a year. Subsequently, in the outpatient setting, patients re-
ceived aspirin (100 mg per day) for two months, then along with 
aspirin sequentially sulodexide 250 LU twice a day for two months;

Further, in a month,
b) inhibitors of fosfodiesterazes- cilostazol 100 mg per day 

for a month.
c) physiotherapy — massage of the lower limbs, applications 

with paraffin wax (ozokerite) to pelvis and thigh.
The second group (control) consisted of 22 patients who, after 

discharge from the hospital for various reasons (mostly nonresident) 
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in angio surgeon, were observed. 10 people did not receive any med-
ical treatment, others did not regularly take aspirin. No rehabilita-
tion was carried out to patients. By type of reconstructive surgery, 
and the original state at the time of hospital discharge, patients in 
both groups were comparable.

After 2 years, two patients from the first group of patients in 
1 and 1.5 year went through reconstructive preventive intervention 
on the previously operated limbs due to stenosis in the zone of the 
distal vascular anastomosis. 5 patients within 2 years after a femo-
ropopliteal bypass were performed surgery on the coronary arteries 
(2 — LAD stenting, 3 — aortocoronary bypass). One patient in 
3 months after surgery underwent amputation at the thigh. Result 
of treatment: good — at 31.0%, satisfactory — at 50.0%, unsatis-
factory — at 19.0% of patients. Mortality in the group was 10.0%.

In the second group, three patients underwent through amputa-
tion (2 — at the level of the hip, 1 — at the level of the lower leg). 
In general, the result of treatment in the group rated as good — at 
11.0%, satisfactory — at 25.0% and unsatisfactory — at 64.0%. Mor-
tality in the group amounted to 40.0%. The main cause of deaths in 
both groups were acute myocardial  infarction (65%) and stroke 
(20%). Thus, in patients who have not received systematic moni-
toring and therapy, a positive outcome of the treatment after 2 years 
was produced only in 36.0% of patients. Meanwhile, in the group of 

patients who were under medical supervision with adequate anti-
thrombotic prophylaxis managed 2 years after femoropopliteal by-
pass got 45% increase in the number of positive results of treatment 
and 25% reduction in mortality compared to the control group. The 
findings confirm the need for a full and active postoperative reha-
bilitation of follow-up of patients after surgical revascularization of 
the lower limbs straight.

Conclusions. The leading role in the dispensary observation 
belongs to vascular surgeon who determines the tactics of the pa-
tient. It should be emphasized the need for timely detection and 
correction of lesions of coronary and brachiocephalic vessels, given 
that this comorbidity is the main reason of mortality (90.0%).

Thus, in the late postoperative period for the prolongation of 
functioning grafts full antithrombotic prophylaxis and timely preven-
tive repeated reconstructive surgeries are needed. And in order to in-
crease the life expectancy of patients after successful revascularization 
of the lower limbs, an early detection and surgical correction in the 
first place, coronary and cerebrovascular disease is needed. Rational 
drug therapy combined with conventional rehabilitation patients is 
necessary constantly.

Active follow-up for 2 years after femoropopliteal bypass al-
lowed to increase by 45% the number of positive results of treatment 
and 25% reduction in mortality.
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Differential diagnostics of the abnormalities of ureter-
vesical segment development in children

Abstract: In case of suspicion of ureter-vesical abnormality it is recommended to use ultra-sound diagnostics, transfor-
mation echopyeloscopy with diurrhetic load, impulse-wave Doppler-metering of uretral emission, excretory urography with 
catheterization of bladder for the time of the test, roentgenocinematography, hydro dilatation and prophylometering, which 
provide differentiation of the kinds of the pathology impairments in children.

Keywords: children, abnormality of ureter-vesical segment, differential diagnostic.

According to some authors’ opinion majority of children with 
non-reflux form mega ureter widening disappears after some time 
and does not demand surgical treatment. Obstruction in these pa-
tients has functional character and it is conditioned by UVS imma-
turity [2; 3; 4].

Though many works note late diagnostics of vesical-ureter re-
flux. Consequently there is high percentage of chronic renal failure 

and nephrogenic hypertension leading to invalidity and often death 
of patients in young age [1; 5].

Taking into account the aforesaid, the objective of this work 
was design of differential-diagnostic criteria of UVS obstruction in 
children.

Materials and methods. Retrospective and prospective studies 
were performed in 161 patients in the age from 3 months to 15 years 



Section 7. Medical science

120

old diagnosed with ureter hydronephrosis, hospitalized to surgery 
unit of TashPMI clinic and RSSPMC of Pediatrics from 2009 to 
2015. As a result, 94 (58.4%) patients had left-side lesion of ureter, 
53 (32.9%) — right-side and 14 (8.7%) patients had bilateral lesion.

In the process of the study the tested patients were divided ac-
cording to the character of UVS obstruction to the following groups: 
1st group — 53 (33%) patients with organic obstruction (stenosis 
of internal vesical part of ureter (45%), stenosis of intra-mural part 
(35%), uretrocele (20%); 2nd group — 31 (19%) patients with func-
tional obstruction (absence of stenosis and reflux with compensated 
mega ureter); 3rd group — 77 (48%) patients with dynamic obstruc-
tion, i. e. impairment of UVS anti reflux mechanism (PMR).

For the diagnostics of the variants of ureter-vesical segment im-
pairments we applied routine and special research methods. Routine 
research methods included: common and biochemical blood analysis 
(electrolytes, urea, creatinin, total protein, bilirubin); urine analysis 
(qualitative and quantitative, degree of bacteruria and micro flora 
sensitivity to antibiotics); ultra-sound study (USS) of kidneys and 
urinary ducts; measurement of the rhythm of spontaneous urinations 
(uroflowmetering); mixed cyst urography and excretory urography.

For the confirmation of the obstruction character we performed 
special research methods including transformation echopyelogra-
phy with diurrhetic load, USS of ureter emissions with the help 
of impulse-wave Doppler-metering; excretory urography with cath-
eterization of bladder for the time of testing; roentgenocinematog-
raphy, and hydro dilatation with prophylometering of UVS.

Results and discussion. Small descriptiveness of the routine 
diagnostic methods of UVS developmental abnormalities, or sub-
estimation of its degree leads to unjustified prolongation of conser-
vative therapy and progressing of renal complications.

Comparative characteristics of the examined groups showed, 
that ultra-sound picture of the kidneys in the children of the 1st group 
with limited area of obstruction in distal part of ureter, different from 
these results in the children of the 2nd and 3rd groups, and it was 
characterized by increased echogenity of the cortical layer, widen-
ing of calicies-pelvic system, complete widening of ureter, twisting, 
thickening of ureter’s wall and layering of the structure. Widening 
of ureter was determined independently of the fulfillment of the 
urinary bladder. Though the presence of ureter contraction testified 
maintenance of its function. In the children of the 2nd group ultra-
sound picture of kidney was characterized by moderate widening or 
deformation of calicies-pelvic system. More expressed widening of 
ureter was determined in distal parts without alterations of its wall 
and maintenance of peristalsis. While the patients of the 3rd group 
had growing widening of CPS and ureter in the process of urinary 
bladder fulfillment; it disappeared after its void proving dynamic 
type of the obstruction. While performing transformation echo-
pyeloscopy in the children of the 1st group the maximal widening 
of CPS and ureter was registered at the 15th minute of the test and 
composed 35–60% of the original size (average 43%) and reverse 
to original sizes did not occur till 60–90th minute. The analysis of 
transformation echopyeloscopy showed that the more expressed is 
the original dilatation of ureter the less widening it has at the mo-
ment of the study. Children of the 2nd group had maximal widening 
of the distal part of ureter (25–40%) was noted at the 15th minute 
of the test from original size and recovery of original sizes occurred 
till 45–60th minute. In these patients widening of ureter’s diameter 
within the study period did not exceed 1.5 cm testifying preserving 
tension of its wall. Children of the 3rd group had no notable widen-
ing of CPS and ureter and recovery of the original size occurred to 
the 15th minute.

In impulse-wave Doppler-metering of ureter emission in the chil-
dren of the 1st group we revealed significant decrease of its frequency 
(not more than 1 elaculation per 2–3 min), prolongation of the time 
(3.54±0.18sec) and decrease of the maximal velocity of ejaculation 
(0.22±0.02 m/sec). At the same time there is notable wide variation 
of IR values — from 0.43 to 0.85. In children with limited obstruc-
tion these alterations are conditioned by expressed dysplastic pro-
cesses in the wall of ureter. In the children of the 2nd group frequency 
and duration was close to normal values (2–3 ejaculations per 1 min, 
Т-1.8±0.4sec, Vmax — 0.34±0.03 m/sec). variations of IR values 
reached maximally 0.78 conditioned by immaturity of muscular wall 
of the distal part of ureter. Different from the abovementioned groups 
children of the 3rd group had symptoms of dynamic obstruction: de-
crease of the frequency to 1–3 ejaculations per one min., or retro 
flow of urine to distal part of ureter, diminishing of ejaculation time 
(1.54±0.18sec) and maximal velocity (0.22±0.02m/sec).

In the analysis of the values of excretory urography with cath-
eterization of urinary bladder for the time of the test in the chil-
dren of the 1st group we revealed symptoms of organic obstruction 
(significant impairment of urodynamics, supra stenotic widening 
of ureter along its length and deviation, decrease of of evaculation 
function of ureter more than 90 min). Children of the 2nd group 
had moderate widening of CPS. Widening of ureter was more ex-
pressed in distal part with absence of deviation; the time of complete 
contrast evacuation was not more than 45 minutes. Difference of 
these values for the patients of the 3rd group was in in-time contrast 
evacuation from ureter.

The performed roentgenocinematography of the patients of the 
1st group revealed weak or chaotic cystoids contraction with anti 
peristaltic motions of ureter, with preserving contrast in the lower 
one third of ureter. Roentgenocinematography of the children of the 
2nd group showed presence of cystoids contraction of ureter with in-
complete propulsation of urine to urinary bladder in each contrac-
tion linked with UVS immaturity, while the patients of the 3rd group 
had wide opening of UVS, supply and advance of the contrast with 
complete relief of the lower one third from the contrast.

For transurethral little invasive tests we applied hydro dilatation 
and prophylometering of UVS. While having hydro dilatation the 
patients of the 1st group, different from the patients of the 2nd and 
3rd groups, had no opening of the orifice. The values of prophylom-
etering showed peak pressure (above 20cm w.c) in intramural and 
sub-mucous parts of ureter, which indicated organic obstruction; 
while in the 2nd group there was moderate rise (14–20cm w. c.). The 
results of the 3rd group children were characterized by opening ori-
fices, visualization of intramural and extra mural parts, and pressure 
equal to 8–12 cm. w. с.

The achieved results of the special research methods serve for 
differential diagnostics of ureter-vesical segment developmental 
abnormalities. The character of UVS obstruction should be deter-
mined on the basis of assessment of the symptoms of calicies-pelvic 
system and ureter widening, its conductibility and functional status.

Conclusion: Special research methods including ultra-sound 
diagnostics, transformation echopyelography with diurrhetic load, 
impulse-wave Doppler-metering of ureter emission, exceretory 
urography with catheterization of urinary bladder for the time of 
the test, roentgenocinematography, hydro dilatation and prophy-
lometering of UVS provide clear differentiation of the kinds of 
UVS impairments (organic, functional, and dynamic obstruction) in 
children in any age groups. That will provide achievement of better 
quality results in the diagnostics and choice of therapeutic method 
for that pathology in children.
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Ultrasonography research of knee joint injury
Abstract: Ultrasonographic studies were conducted in 468 patients with complaints of pain in the knee joint between 

the ages of 35 to 58 years (mean age 48 years). Traumatic injuries are identified as fractures joint, tendon ruptures quadriceps, 
gap lateral ligaments and the patellar tendon, meniscus damage, as well as changes that may be accompanied at these injuries. 
Semiotics joint damage elements are described.

Keywords: ultrasonography, knee joint, traumatic injuries, meniscus damage, synovitis, bursitis, partial tears of ligaments.

Introduction. The study of literature suggests that there is a 
little science-based information about the differential diagnosis of 
knee joint pathology. In many scientific publications, the main as-
pects of the use of ultrasonography in the diagnosis of injuries and 
other changes in the structures of the knee joint are shown (Eskin 
N. A., 2001; Bruhanov A. V., 2006). However, the problem of com-
plex radiation pathology diagnosis of soft tissue structures of the 
knee joint remain insufficiently studied. Until now, no data regard-
ing comparative analysis of diagnostic efficacy of ultrasonography 
and radiography of soft tissue injuries in the structures of the joint. 
Indications for use of radiographic diagnosis is not defined, clini-
cal diagnostic algorithm of x-ray examination of patients with soft 
tissue injuries and bone structures of the joint is not designed. In-
vestigation of the knee joint through the application of digital radio-
graphic and ultrasonographic techniques, development of differenti-
ated criteria for various types of joint pathology and put them into 
practical health care, in our opinion, is one of the most important 
preventive health trends of the population.

Purpose of research — Studying the state of elements of the 
knee joint during his traumatic changes.

Materials and methods of research. The basis of the research 
on these urgent issues is the results of comprehensive clinical, ul-
trasound, X-ray examination of patients with different types of 
traumatic changes of the knee joint structures. Ultrasonographic 
studies were conducted in 468 patients (574 hips) with complaints 
of pain in the knee joint between the ages of 35 to 58 years (mean 
age 48 years). Ultrasonic diagnosis conducted with MyLab-40 
Company Esaote apparatus (made in Italy) by applying the meth-
od polypositional multifrequency linear transducer 7–12 MHz. 
During sonography of knee joint, we followed the mandatory re-
quirements. In the beginning — the sick man on his back, knee 
examined first of several joint flexed about 30 degrees and in the 

unbent state  it, then survey the patient on his stomach with a 
straightened limb.

Results and discussions. Based on the study results of stud-
ies, we identified ultrasonographic changes in knee injury and the 
following semiotics are developed: During bone fractures of joint, 
hyperechoic contours are interrupted with the presence of hypo- 
or anechoic stripe or area, and when mixed fragments hyperechoic 
contour is deformed.

Gap quadriceps visualized with heterogeneous structure, while 
there is a violation of stroke fibers, existence of anechoic areas — 
hematomas, thickening of the muscle layers. Partial rupture is dis-
tinguished presence of micro hematoma and muscle thickening. 
Tendon rupture of the quadriceps femoris: it is not smooth con-
tours, structure is uniformed, with the presence of anechoic areas, 
hematomas, and violation of interruption of the fibers, thickening 
of the tendon. Partial rupture of the tendon of the quadriceps femo-
ris — contours equal or not equal, sometimes interrupted circuit 
on the one hand, the structure is uniformed, with the presence of 
micro-anechoic — micro damages, bruises, and a violation of inter-
ruption of the fibers, thickening of the tendon.

At breaks of lateral ligaments and the patellar tendon differenti-
ated this picture: contours are not smooth, the structure — uniform, 
with the presence of anechoic areas, bruising, deformity and inter-
ruption of the fibers, thickening of ligaments. Partial tears of liga-
ments and the lateral patellar tendon looked with equal or even, 
sometimes discontinuous contours on the one hand, the structure 
with non-uniform, with the presence of micro-anechoic — micro 
tears, bruises, broken and interrupted the course of the fibers, liga-
ments thicken.

Above the knee bursitis visualized with smooth and crisp exte-
rior contours, while often thickened synovium, the inner contour is 
usually uneven. Above the knee bag is extended and thickened, in-
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ternal structure is homogeneous or heterogeneous suspension with 
flakes. Infrapatellar bursitis was detected less than above the knee 
bursitis. Its contours are always smooth and clear. Thickening of 
the capsule was observed in rare cases. The internal structure of the 
bursa is usually echofrei to liquid. In our observation, infrapatellar 
bursitis resolved quickly compared to above the knee bursitis. In the 
presence of bursal fluid was observed in the side channels, often in 
the medial channel.

In our practice, rarely mentioned fat-body injury (non-uniform 
structure with the presence of anechoic areas), more differentiated 
compacted areas that may have been previously associated with the 
transfer of trauma.

Gap (front or rear horns internal or external) of the meniscus 
was visualized very diverse. Contours equal or not equal — depend-
ing on the nature of the fracture line, the structure — the presence 
of non-uniform line fragmentation in different types: transverse, 
Y- shaped, longitudinal or oblique line fragmentation. Sometimes 
transverse fragmentation inner part of the meniscus is not rendered 
or visualized with the presence of diastase (as anechoic area with in-
distinct contours) — rupture of the type “watering can handle.” Also 
noted a couple capsular tears. In our practice, most often observed in 
the anterior horn tears of the medial meniscus.

Damage to the X-shaped ligaments caused some difficulties be-
cause of the inability to trace all over. This is usually inhomogeneous 
structure or not visualized on the site of its visualization is defined 
anechoic area with indistinct contours.

The above changes of the joint elements in some cases accom-
panied by the following states:

Myositis quadriceps — while the structure is somewhat re-
duced echogenicity, perhaps its thickening. Tendinitis quadriceps 
tendon  — smooth contours and clear, homogeneous structure 
may be slightly reduced echogenicity, sometimes thickened. Teno-
synovitis quadriceps tendon accompanied with smooth and pre-
cise contours, usually with a homogeneous structure, the presence 
of anechoic rim — liquids in small quantities between the tendon 
and its sheath. Small cystic formation quadriceps tendon — con-
tours smooth and crisp, with the presence of non-uniform structure 
anechoic area round or round-oval.

Ligament lateral ligaments and the patellar tendon — smooth 
contours and clear, homogeneous structure may be slightly re-
duced echogenicity, thickened; ligament X-shaped ligaments — 
smooth contours and fuzzy, homogeneous structure, the presence 
of anechoic rim.

Meniscal cyst is visualized in different ways: 1) on the back por-
tion of the meniscus is determined anechoic rounded shape, 2) on the 
background portion of the meniscus is determined anechoic rounded-
oval or irregular shape with the presence of lateral ligament strain, 
3) cystic degeneration of the meniscus lateral ligament damage, and 
4) near the meniscus cyst usually looked oval, often located on the 
lower-outer contour of the meniscus. Cystic changes were more fre-
quently observed in the anterior horn of the lateral meniscus.

Becker’s cyst visualized at the joint on the rear surface of it, of-
ten in the central segment of the domestic — is manifested in differ-
ent ways: 1) round-oval, 2) longitudinally oval 3) crescent-shaped, 
and 4) the presence of irregular shape with an internal partition. 
The internal structure of the cyst more homogeneous and smooth 
contours and clear, at least — with the presence of cereal suspension 
and moderately hyperechoic thickened capsule (for chronic forms). 
Almost all variants can be traced link (“path”) into the joint.

Having hondromic bodies (the number and size of different 
acoustic shadow densities depends on their localization — in the 
glenoid cavity).

Hygroma visualized with clear and smooth contours, mostly 
round or round-oval shaped anechoic internal structure.

Organized hematoma is visualized with clear and smooth, or 
not smooth contours, sometimes with a hyperechoic rim and inho-
mogeneous internal structure with the presence of hyperechoic in-
clusions.

Thus, on the basis of sonographic surveillance images in pa-
tients with knee injury, we came to the conclusion that this method 
of diagnosis allows to identify reliable criteria changes, thus giving 
reason to recommend it to the widespread adoption of the prac-
tice to clarify the diagnosis in conjunction with X-ray method. De-
scribed feature of the items in his knee injury helps to diagnose more 
fully and accurately, and improves the quality of diagnosis, allowing 
noninvasive and repeatedly monitor treatment.
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Toxicological evaluation of medical and biological 
safety of the red palm oil «Premium caratino»

Abstact: It was found that the oil «Premium Caratino» has no negative impact on the health of the animals after prolonged en-
try into the body, does not cause locally-irritating to the skin, does not have sensitizing properties, non-toxic products of plant origin.

Keywords: toxicology, food safety, palm oil.

Relevance. Palm kernel oil is extracted from the pulp of the 
fruits of oil palm by pressing and produce only refined deodorized. 
Very unstable when the oil storage. At room temperature, it has a 
solid consistency.

When used  in nutritionally substandard, falsified or de-
layed vegetable oil develops picture toxic poisoning associated 

with the presence therein of degradation products and transfor-
mation of the fatty acid, not uncommon and the presence therein 
of toxic elements, pesticides, mycotoxins and other xenobiotics 
(foreign to the body substances chemical and biological etiology). 
The presence of some of these xenobiotics can cause severe poi-
soning, and some of them are able to accumulate in the body for 
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a long time, cause damage to the body and cause various disease 
[1; 2; 3].

Objective. Evaluation of medical and biological safety of red 
palm oil «Premium Caratino» for humans.

Materials and methods of research. It was delivered to the 3 Se-
ries chronic experiment on 18 white mongrel rats (male) with an ini-
tial weight of 140–150 g for 45 days. The animals were divided into 
2 groups: the control consisted of 8 animals and 10 advanced. The 
experimental repeatedly administered enterally red palm oil «Pre-
mium Caratino». Experimental studies of possible toxic properties 
“consisted of the following stages: the study of the possible local 
effects on intact skin and mucous membranes; study of the possible 
sensitizing properties of the product.

The criteria for the possible toxic effects on the organism of 
white rats were: general condition and behavior of animals, body 
weight change, the dynamics of a number of integrated indicators 
of blood. Since the change in the morphological composition of 

peripheral blood is a sensitive criterion in violation of assimilation 
of nutrients, a number of indicators to characterize these changes 
were used. The number of red blood cells and white blood cells 
was determined on «Picoscal» apparatus for the conventional 
method. The hemoglobin content determined using gemometra 
Sali [4].

The first and mandatory step biomedical safety assessment of 
new or used products for the first time — a toxicological assessment. 
Therefore, we evaluated the effect of «Premium Caratino» red palm 
oil for the main integrated, including biochemical, indicators of an 
organism of experimental animals.

Results and its discussion. 3 series of experiments have been 
put on mongrel white rats. Animals were placed in cages in groups 2 
(control and test), they were kept in isolated cells, which were at-
tached to the burette for recording water consumption. The diet 
of the control group was made up as previously tested scheme 
(table 1).

Table 1. – Components and energy value of the feed

Food components Масса, г
Состав, г

Energy value kJ
Proteins Fats Carbohydrates

Oat groats 70 8,3 4,8 43,9 4,2
Wheat flour 20 2,1 0,2 13,8 1,2
Starch 4 – – 3,2 0,2
Sugar 2 – – 2,0 0,1
cottonseed oil 3 – 3,0 – 0,5
Salt, iodinated 1 – – – –
Total 100 10,4 8,0 62,9 6,2

The diet is balanced by the energy value and the content of 
proteins, fats, carbohydrates, minerals and vitamins. The diet of the 
experimental group is based on the control of intragastric adminis-
tration with extra ration studied «Premium Caratino» red palm oil 
at the rate of 3.5 grams. palm oil.

In the observation of the animals throughout the experiment it 
found that the general condition and behavior, both the control and 
experimental groups was satisfactory. All the animals were active 

and willing to eat their meat. Wool covers and visible mucous mem-
branes intact. The experiment was recorded daily eats a lot of food, 
you drink water, isolated excrement.

A simple and sensitive enough indicator of the adverse effects 
of the investigational product on the body, is the dynamics of animal 
body weight. Therefore, every 5 days the body weight of animals 
was determined. At the same time the largest of its growth was ob-
served in the experimental group (Fig. 1).
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Fig. 1. Dynamics of body weight in rats

Along with the determination of body weight, estimated 
weights of the internal organs. From the data presented shows that 
the relative mass of internal organs in the experimental group of 
animals did not differ from that of the intact group.

Thus, administration of the studied red palm oil «Premium 
Caratino» in the diet positively influences the growth of rats. No 
differences in eating feed per 100 g body weight were observed in 
both the control and the experimental group.

Naturally with a decrease in feed consumption and reduced 
selection of excrement, the result of which the visual analysis of the 
good absorption of fat rats.

The consumption of water per 100 g of rat body weight was high-
er in the experimental group. Table 3 shows the dynamics of fluid mass 
consumption of animals in the process of setting up the experiment.

The experimental period there were no changes in behavioral 
and somatic status of the animals taken in observation.
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«Premium Caratino» Local irritating red palm oil was studied 
on white rats weighing 160–200 grams, and guinea pigs, weighing 
350–500 grams. Red palm oil «Premium Caratino» was applied 
to the pre-shaved abdominal skin of animals the size of 2×2 cm in 
the form of the native drug. Animals were fixed for 4 hours. In the 
observation period the animals were observed death of any toxic 
symptoms were noted. In the face of such a 4-hour exposure to 
samples of red palm oil «Premium Caratino» — is not marked in 
white rats and guinea pigs, the clinical manifestations of toxicity and 
functional and structural disorders of the skin. This suggests that red 
palm oil «Premium Caratino» has no skin-irritant.

The study of local action on the mucous membranes of the eyes 
was performed on rabbits. When administered in the conjunctival 
sac of the rabbit eye 0.05 g «Premium Caratino» red palm oil was a 
weak conjunctival hyperemia and lacrimation weak for 20 minutes, 
corneal sensitivity is not impaired. After 1 hour, fundus unchanged, 
all the phenomena of irritation have left their mark.

Consequently, the research findings have shown that the «Pre-
mium Caratino» the studied red palm oil does not irritate the mu-
cous eye.

Allergenic effect of samples of red «Premium Caratino» palm 
oil — was investigated by a single intradermal sensitization in guinea 
pigs. The experimental animals were injected in the skin of the ear of 
0.02 ml of the sample solution and control animals the same amount 
of saline. Within 11 days after a single course of sensitization carried 

apicotomy of an application applications. The severity of the allergic 
reaction was evaluated by blood cell reactions — specific lysis and 
agglomeration of leukocytes (RSLL and RSAL) and provocative 
skin tests.

Testing conducted after a single course of sensitization and api-
cotomy of an application applications, revealed the lack of red palm 
oil «Premium Caratino» — sensitizing properties.

When opening the animal pathological changes have been iden-
tified data on body weight gain are consistent with the results of 
morphological and biochemical blood tests, which show that under 
the influence of the test red palm oil «Premium Caratino» basic 
metabolism in the organism of white rats were within the physi-
ological range.

Thus, our studies suggest that prolonged detention rats on a 
diet with the introduction of red palm oil «Premium Caratino» is 
not accompanied by — or significant that go beyond physiological 
limits, changes made at integrated monitoring blood parameters in 
rats. It was found a positive effect of the studied products on the 
health and body weight gain of white rats.

Conclusion
Red palm «Premium Caratino» oil, Malaysia’s production — 

has no negative impact on the health of the animals after prolonged 
entry  into the body, does not cause locally-irritating to the skin 
and irritating to the mucous membranes, it does not have sensitiz-
ing properties.
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Microelement composition of the skin and scalp hair in 
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Abstract: Mean concentrations of 20 chemical elements in the skin and 23 chemical elements in the scalp hair of healthy 
subjects and patients with vitiligo, residing in the Republic of Uzbekistan, were established. Comparative analysis of micro- and 
macroelement composition of the skin and scalp hair in healthy subjects and patients with vitiligo demonstrated pronounced im-
balance in concentrations of the most essential elements taking place in vitiligo to be a potential factor to aggravate onset and 
progression of the dermatosis.
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Introduction
Microelements are considered as the factors producing a sig-

nificant effect on the course and orientation of metabolic processes. 
Reacting with chemical regulators of metabolism, microelements 
participate in various biochemical processes, stimulate and normal-
ize metabolism [1, 5–28]. Various microelements are necessary for 
a human organism to develop normally [2, 163–168; 3, 45–48]. 
Excess or insufficiency of microelements in a human organism has 
been shown to underlie metabolic disorders and many pathologies 
[4, 212–220; 5, 67–71]; 6, 1151–1161; 7, 235–244; 8, 261–266]. 
Vitiligo is one of the pathologies to name here. It is a widely spread 
human disease with mean prevalence in the world population of 
1–2% ([9, 541–544; 10, 505–516; 11, 11–13; 12, 1–9; 13, 893–
897]. According to the epidemiological findings, its prevalence in 
Uzbekistan is 1.2%; among the skin diseases its prevalence is 8.2% 
([14, 9–66]. Recently, number of patients with vitiligo has inten-
sively increased among children, young adults and persons of work-
able age, in particular, significantly deteriorating their life’s quality 
and  imparting social  value to the dermatosis. Despite sufficient 
number of studies on the problem of vitiligo, many aspects of this 
disorder’s pathogenesis remain unclear; methods to manage the dis-
ease are far from perfect.

Imbalances in microelement composition of human skin and 
scalp hair are thought to be significant in pathogenesis of vitiligo 
[15, 38–40]. Copper is necessary to stimulate activity of tyrosinase, 
a copper-dependent enzyme, participating in the synthesis of mela-
nin. Zinc and manganese take an active part in the synthesis of mela-
nin as well [16, 1–13]. Selenium deficiency leads to reduction in 
concentration of glutathione peroxidase [5, 70; 7, 239]; in its turn 
this reduction results in induction of lipid peroxidation in the skin, 
and, consequently, to intensification of oxidative stress and death of 
melanocytes [17, 406–411; 18, 9–12; 19, 1–6]. Of note, there are 

only few publications on chemical composition both of the human 
skin and the scalp hair, as well as on the role chemical elements 
play in the onset and progression of vitiligo. Accordingly, study on 
the composition and determination of concentrations of chemical 
elements in the skin and scalp hair of healthy subjects and patients 
with vitiligo is of theoretical and practical value; the findings of the 
study are thought to help form novel approach to understanding 
of mechanisms underlying onset and progression of vitiligo, and 
develop efficient methods for  its treatment. The purpose of the 
study was to compare compositions of chemical elements and their 
concentrations in the skin and scalp hair of healthy subjects and 
patients with vitiligo.

Materials and methods
The skin bioptats and samples of the scalp hair taken from 

healthy volunteers and patients with vitiligo referred to the Repub-
lican Medical Center of Dermatology and Venereology, Uzbekistan 
Public Health Ministry were the object of the study. Biochemi-
cal investigation was conducted at the laboratory of metabolomics, 
Institute of Bioorganic Chemistry, Uzbekistan Academy of Sciences. 
We examined the skin bioptats from 34 patients with vitiligo aged 
19 to 63 years and samples of the scalp hair from 37 patients with vit-
iligo aged 18 to 58 years. Samples of the skin and scalp hair from 
33 healthy volunteers of matching age were used as the control ones. 
Samples of the skin taken from the depigmentated areas and from 
those apparently undamaged in patients with vitiligo were examined 
separately. Neutron activation analysis was used to determine ele-
ment composition of the skin and scalp hair from healthy subjects 
and patients with vitiligo [20, 53–55]. The statistical data were pro-
cessed by means of Microsoft Excel XP.

Results and discussion
We have managed to determine presence of 20 elements in the 

skin bioptats of healthy subjects and patients with vitiligo (Table 1).

Table 1. – Mean concentrations of chemical elements in the skin of healthy 
subjects and patients with vitiligo (μg/g of dry tissue)

Chemical elements Skin of healthy subjects, M ± m
Skin of patients with vitiligo

Apparently undamaged area, M ± m Depigmentated area, M ± m
I

Cl
Mn
Na
K

Ca
Cu
Au
Br
La
Se
Hg
Cr
Ag
Sc
Rb
Fe
Zn
Co
Sb

137.7 ± 10.9
7837.3 ± 759.5

0.5 ± 0.01
6530.0 ± 568.3

3165.0 ± 267.06
570.0 ± 45.1

23.4 ± 1.3
0.016 ± 0.002

2.73 ± 0.2
0.01 ± 0.002
0.23 ± 0.005

0.001 ± 0.0002
2.15 ± 0.48

0.015 ± 0.003
0.047 ± 0.0001

2.83 ± 0.3
109.3 ± 3.6
24.5 ± 1.3

0.044 ± 0.003
0.004 ± 0.001

10.4 ± 0.8
9140.0 ± 202.2

0.87 ± 0.09
5250.0 ± 69.8
2556.6 ± 50.6
876.6 ± 62.9

11.9 ± 0.8
0.013 ± 0.0005

2.56 ± 0.07
0.022 ± 0.006

0.38 ± 0.01
0.017 ± 0.002

3.53 ± 0.16
0.026 ± 0.007
0.012 ± 0.001

2.84± 0.05
133.7 ± 7.3
41.2 ± 3.2

0.062 ± 0.004
0.038 ± 0.006

10.9 ± 1.9
8453.3 ± 291.2

0.9 ± 0.03
5106.0 ± 38.6
2903.3 ± 93.4
886.6 ± 76.03

9.5 ± 0.6
0.016 ± 0.001

3.1 ± 0.067
0.02 ± 0.003
0.35 ± 0.017

0.006 ± 0.001
5.5 ± 0.09

0.014 ± 0.002
0.0075 ± 0.00051

3.0 ± 0.07
154.3 ± 3.9
61.6 ± 10.9

0.071 ± 0.002
0.023 ± 0.002

Microelements in the skin of healthy subjects

In healthy subjects proportions of chlorine (Cl), sodium (Na), 
potassium (K) and calcium (Ca) turned out to be the highest. Thus, 
mean concentrations of Cl, Na, K, and Ca were respectively 7837.3, 

6530, 3165 and 570 μg/g of dry skin tissue. Proportion of iodine 
was rather high too (137.7 μg/g of dry skin). Mean concentrations 
of iron (Fe), zinc (Zn) and copper (Cu) were respectively 109.3, 
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24.5 and 23.4 μg/g of dry skin tissue. Mean concentrations of bro-
mine (Br), chromium (Cr), rubidium (Rb) and manganese (Mn) 
were respectively 2.73, 2.15, 2.83 and 0.5 μg/g of dry skin tissue. 
Concentrations of lanthanum (La), mercury (Hg) and silver (Ag) 
were the lowest; amounts of these elements could be considered 
as trace. Concentrations of other chemical elements in the skin of 
healthy subjects ranged from 0.01 to 0.047 μg/g of dry skin tissue.

Microelements in the skin of patients with vitilig
As compared with healthy controls, significant differences in 

macro- and microelement composition of the skin  in patients 
with vitiligo could be clearly seen. Differences in concentrations 
of iodine were the most significant. Thus, in patients with vitiligo 
mean concentrations of iodine in the skin bioptats from the depig-
mentated and apparently undamaged areas were 10.8 and 10.4 μg/g 
of dry skin tissue, respectively, while in the skin of healthy subjects 
mean iodine concentration was 137.7 μg/g of dry skin tissue. In the 
skin of patients with vitiligo significant reduction in concentrations 
of sodium, potassium and copper could be observed. The levels of 
these elements declined by 27.8%, 9% and 246.3%, respectively, in 
the depigmentated skin areas and by 24.3, 23.8 and 196.6%, respec-
tively, in the apparently undamaged ones. Copper can be seen to 
decline in vitiliginous skin more sharply. In contrast to normal pa-
rameters, in both depigmentated and apparently undamaged areas of 
the skin in patients with vitiligo concentrations of chlorine, manga-
nese, calcium, chrome and zinc increased. Of special note, in vitiligo 
concentrations of heavy metals, such as mercury (Hg), zinc (Zn), 
cobalt (Co) and antimony (Sb) were found to increase significantly. 
Concentrations of other chemical elements in the skin of patients 
with vitiligo turned out to be in the normal limits. It should be em-
phasized that upon comparison of composition and concentrations 
of chemical elements in the depigmentated and apparently undam-
aged skin areas of patients with vitiligo the parameters were found 
to have changed as compared with those in healthy subjects more 
significantly in the depigmentated ones.

Microelements in the scalp hair of healthy subjects
According to some authors, concentrations of microelements in 

a person’s scalp hair can provide information about metabolism in 
his/her organism [5, 70; 6, 1151; 21, 53]. Hence, we studied 
chemical composition in scalp hair of healthy subjects and patients 
with  vitiligo to determine concentrations of chemical elements 
there. Neutron activation analysis allowed determining twenty three 
chemical elements both in healthy subjects and patients with vit-
iligo (Table 2). Similarly to concentrations of chemical elements in 
the skin, those of chlorine, sodium, potassium, calcium, iron, cop-
per and zinc in the scalp hair of healthy subjects were found to be 
the highest, while concentrations of scandium (Sc), cobalt (Co), 
cadmium (Cd), antimony (Sb), lanthanum (La) and gold (Au) 
were the lowest. Thus, mean concentrations of chlorine were 740.0 
± 32.2 μg/g (range: 650–850 μg/g). Mean concentrations of zinc 
and iron were respectively 182.8 ± 7.3 μg/g (range: 160–260 μg/g) 
and 26.2 ± 2.7 μg/g (range 18–34 μg/g). Mean levels of cobalt and 
lanthanum in the scalp hair of healthy subjects were respectively 0.04 
± 0.003 μg/g (range: 0.003–0.048 μg/g) and 0.02 ± 0.00022 μg/g 
(range: 0.014–0.027 μg/g).

Microelements in scalp hair of patients with vitiligo
As compared with healthy controls, significant differences in 

macro- and microelement composition of scalp hair  in patients 
with vitiligo could be clearly seen. First of all, in scalp hair of patients 
with vitiligo concentrations of chromium (3.6 μg/g vs 0.28 μg/g) 
and manganese (4.7 μg/g vs 0.6 μg/g) were found sharply increased. 
In addition, as compared with concentrations in the scalp hair of 

healthy subjects, concentrations of chlorine, calcium, potassium, 
cadmium and mercury were found higher in vitiligo, while copper, 
selenium, cobalt, iodine and silver were deficient. Copper is a vital 
chemical element and a constituent of some vitamins and hormones, 
participating in the metabolic processes and cell respiration [2, 164]. 
It is a constituent of essential enzymes, to name cytochrome oxidase, 
tyrosinase, ascorbic oxidase and others. A cofactor of superoxide 
dismutase, copper in human organism is present in the system of 
antioxidant defense participating in neutralization of oxygen free 
radicals. Participation in the synthesis of melanin by activation of 
tyrosinase, a copper-dependent enzyme, is essential function of cop-
per. In its turn tyrosinase converts tyrosine into melanin. Selenium is 
another essential element producing significant effect on metabolic 
processes [7, 239]. Selenium deficiency has been established to con-
tribute to reduction of glutathione peroxidase resulting in higher 
level of lipid peroxidation. Together with glutathione selenium pro-
tects cells from damaging effect of peroxy radicals. In scalp hair of 
patients with vitiligo mean concentration of selenium was 0.3 μg/g; 
that is, two times lower than those in healthy subjects. Similarly, 
concentrations of iodine in scalp hair of patients with vitiligo were 
found to be two times lower than those in healthy subjects. Iodine 
deficiency is known to underlie the thyroid function abnormality, 
as well as onset and progression of the goiter [22, 219–229]. As 
our findings demonstrate, in vitiligo cobalt deficiency is the most 
pronounced one. Thus, concentrations of this microelement were 
found two times lower than in the healthy controls. Of note, concen-
trations of strontium, gold, lanthanum, cobalt and cadmium were 
the lowest in scalp hair of patients with vitiligo.

Our findings demonstrate that concentrations of almost all 
chemical elements both in healthy subjects and patients with vitiligo 
widely varied. Some authors reported on the similar results in their 
studies [23, 23–39; 5, 67]. As to concentrations of sodium, calcium, 
scandium, chromium, cobalt, gold and antimony, our data are con-
sistent with those reported by Rodushkin I. and Alexsson M. D. [23, 
26]. At the same time, concentrations of iron, zinc and rubidium in 
our study were higher than those reported by other authors [16, 4]. 
According to Fraga C., manganese, iron, copper, zinc and selenium 
are trace elements, that is, those required in minute concentrations 
for normal growth and development and, thus, held essential to 
physiology of a living organism [7, 240]. Deficiency of any of these 
microelements results in deleterious consequences for health; onset 
and progression of any pathology associated with the deficiencies 
can be avoided by adequate supplementation of the microelements 
lacking.

There is sufficient evidence for significance of mineral content 
of the human skin for maintaining its metabolism normal and for its 
role in onset and progression of its pathologies [24, 789; 11, 11–12; 
25, 35; 26, 33]. According to Brown H., in the human skin there is 
a definite correlation between concentrations of calcium and mag-
nesium (Mg) [24,789–794]. In the skin of elderly persons concen-
trations of silicon (Si) are found low. To correct the degenerative 
changes in the skin typical of elderly persons, this author recom-
mends silicon supplementation. Concentrations of zinc are reported 
low in elderly persons as well. In their study Frydrych et al. found 
that concentrations of zinc in the epidermis of elderly persons were 
significantly lower than those in the epidermis of young people [16, 
4]. According to these authors, low concentrations of zinc in the epi-
dermis of elderly persons are the result of age-induced reduction in 
activity of epidermal enzymes. Of note, along with deficit of copper, 
zinc deficiency is a significant cause of melanogenesis inhibition [16, 
4] and, consequently, the onset of vitiligo.
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Table 2. – Mean concentrations of chemical elements in the scalp hair of healthy subjects and patients with vitiligo (μg/g)

Chemical elements Scalp hair of healthy subjects, M ± m Scalp hair of patients with vitiligo, M ± m

Na
Cl
Ca
Sc
Cr
Mn
Fe
Co
Ni
Cu
Zn
K
Se
Br
Rb
Ag
Cd
Sb
I

La
Au
Hg
U

170.0 ± 11.40175
740.0 ± 32.24903
500.0 ± 25.0998

0.0046 ± 0.000346
0.26 ± 0.030332
0.6 ± 0.028284

26.2 ± 2.764055
0.04 ± 0.003033
5.0 ± 0.250998

17.0 ± 0.707107
182.8 ± 7.317103
175.0 ± 24.18677

0.5 ± 0.0251
0.3 ± 0.022804
0.5 ± 0.032249

0.25 ± 0.026646
0.0294 ± 0.00275
0.02 ± 0.001517
3.04 ± 0.150333

0.0208 ± 0.002223
0.0412 ± 0.004543

0.03 ± 0.003225
0.274 ± 0.038678

335.0 ± 27.24335
841.8 ± 17.87288

1070.0 ± 43.93177
0.00588 ± 0.000508

3.68 ± 0.185472
4.7 ± 0.2

33.4 ± 1.32665
0.0216 ± 0.001208

5.0 ± 0.250998
13.0 ± 1.140175

163.0 ± 3.962323
310.0 ± 9.082951

0.3 ± 0.022804
0.81 ± 0.034205
0.5 ± 0.042778
0.1 ± 0.006892

0.084 ± 0.054019
0.04 ± 0.003033
1.6 ± 0.121326

0.02 ± 0.001517
0.029 ± 0.00228

0.0698 ± 0.002223
0.1066 ± 0.02603

From the data above it is evident that to function normally a 
human organism needs various microelements [2, 164]. According 
to some authors, there is potential correlation between changes in 
some bioelements in human organism and onset of some diseases 
[27, 195–201; 28, 457–460]. For instance, Ren et al. registered in 
patients with cancers lower concentrations of copper than those in 
healthy people [29, 1823–1831]. As Łukasiak et al. proved, copper 
deficiency contributes to atherosclerosis [30, 241–244]. According 
to these authors, in contrast to healthy subjects, higher concentra-
tions of copper in the scalp hair are registered in patients with type 
2 diabetes mellitus, prostatic hyperplasia and arterial hypertension. 
Excessive accumulation of lead (Pb), cadmium (Cd), arsenic (As) 
and nickel (Ni) in scalp hair is found associated with higher inci-
dence of disorders in endocrine, nervous and respiratory systems 

[3, 45]. Excessive accumulation of magnesium, zinc, copper, man-
ganese, selenium and chromium can be seen to be associated with 
higher incidence of infectious diseases, as well as those of the skin 
and hypoderm [3, 47]. Thus, the data above allow concluding that 
excessive accumulation or deficiency of microelements in the scalp 
hair of adult people is associated with a variety of diseases.

To sum up, comparative analysis of micro- and macroele-
ment composition of the skin and scalp hair in healthy subjects 
and patients with vitiligo demonstrated pronounced imbalance in 
concentrations of the most essential elements taking place in vit-
iligo to be potential factor to aggravate onset and progression of 
the dermatosis. Our findings are intriguing both from theoretical 
and practical points of view, and can be useful in development of 
efficient regimens for treatment of vitiligo.
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The priority of Vertebroplasty for treatment of 
symptomatic vertebral hemangiomas

Abstract: The study included 82 patients having symptomatic vertebral hemangiom with local pain syndrome as a main 
clinical manifistation. Patients were operated on by use of percutaneous unilateral transpedicular vertebroplasty.

Keywords: symptomatic and agressive vertebral hemangioma, percutaneous vertebroplasty.

Hemangioma is a congenital malformation with a benign vascular 
tumor process. In 75% of caseshemangiomas are localized in the spine. 
Vertebral hemangiomas (VH) emissions constitute 2–3% of all spinal 
tumors and occur in 10–12% of cases in the population [8, 166–168].

The aim of our research is the analysis of results of treatment 
of symptomatic and aggressive VH by the method of puncture ver-
tebroplasty.

Material and methods: In the National Center of Rehabili-
tation and Prosthesis of Disabled people in 2013 –2014. method 

puncture vertebroplasty operated on 82 patients (45 men and wom-
en) with symptomatic VH. The patients were aged 26 to 72 years 
(mean age 41.2 years). In all the analyzed cases of VH were isolated 
and localized only to one vertebrae. None of the patients in the VH 
group was not associated with systemic or genetic diseases.

All patients had local pain syndrome without neurological symp-
toms and encouraged to consult a neurologist or neurosurgeon.

All patients had a pronounced persistent character of the pain, 
which is aggravated in the upright position, with tilt, swivel and dur-
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ing the movement. The average duration of pain prior to surgery was 
3.8 years (range 1.3 to 8 years). Patients taking prescription painkill-
ers, which in most cases prevent pain for a short time. In addition, 
14 patients showed a significant reduction in motor activity.

Patients had classical clinical and instrumental examination, 
including spondylography, CT, and MRI. Spondylography allowed 
to determine the typical pattern of a lesion of a vertebral body hem-
angioma in the form of vertical strips or a honeycomb. None of the 
patients was diagnosed compression fracture of the affected VH ver-
tebral body.

CT was estimated by changes in the spongy tissue of the ver-
tebra and the volume and nature of the lesion of the structures of 
the vertebra, invasion of the spinal canal. On axial sections of the 
affected vertebra had a typical picture. In the postoperative period in 
several patients CT was performed on 2–5th day, which allowed 
to identify structural changes of VH’s, complete filling of the af-
fected vertebra with cement, and the presence of leakage of the ce-
ment into the canal or the paravertebral space.

MRI revealed a change in the signal intensity of the affected ver-
tebra and the condition of the nervous structures. Hyperintensive 
signal in T1 — and T2-modes for MRI in four patients indicated the 
absence of the aggressive nature of VH and hipointensivy signals in 
T1 mode and intense accumulation of contrast in the other four 
patients confirmed the aggressive nature of VH Thus, MRI study 
determined the level of proliferative potential (high or low) VH and 
to identify them in a group of symptomatic or aggressive formations.

Indications for the puncture vertebroplasty served severe pain 
resistant to analgesics; the presence of VH bodies and posterior 
structures of the vertebrae with high proliferative capacity without 
compression of neural structures.

The purpose of the puncture vertebroplasty in symptomatic 
and aggressive VH: prevention of progressive growth of VH with 
possible invasion into the spinal canal with compression of nerve 
structures; prevention of pathologic compression fracture with sub-
sequent kyphotic deformity of the spine; increases in strength and 
stabilization of the affected segment with prevention of scoliotic 
deformation.

Thus, the criteria for selection of patients for carrying out the 
puncture vertebroplasty was considered persistent severe pain, no 
neurological deficit and confirmation of VH methods of neurovisu-
alisation. Patients with compression of the spinal cord and its roots 
exposed to surgical decompression followed by reconstruction of 
the vertebral body are excluded from the analyzed group. The con-
traindications to puncture vertebroplasty served serious diseases of 
the cardiovascular and respiratory systems, coagulopathy, intoler-
ance to acrylic resins and the local infectious process.

82 procedures performed puncture vertebroplasty unilateral 
transpedicular access. The level of intervention matches the level of 
the lesion. All interventions were performed in patients position lay-
ing on the stomach under local anesthesia with fluoroscopic control 
With arcs. Puncture of the affected vertebral bodies was done under 
Benito needle, bone cement based on acrylic resins, solvent. Biopsy 
was not performed. The needle position was verified radiographical-
ly in direct and lateral projections. Standard considered the location 
of the end of the needle at the border of anterior and middle thirds 
of the vertebral body in lateral projection. Cement with a syringe, 
Benito was injected under fluoroscopic control until the beginning 
of the polymerization in a minute after mixing with the solvent. The 
flow of cement and the filling structures of the affected vertebra was 
controlled using a lateral projection of the C-arm. The amount of 
cement in the affected vertebra has an average of 5.11 ml (from up 

to 4,03–5,67 ml). During and after the introduction of cement both 
needles were left in place in order to prevent the expiration of ce-
ment from the site of puncture and epidural hematoma. In all cases 
prophylactic used antibiotics.

The position of the patient lying on his stomach has not 
changed in 10–15 min after puncture vertebroplasty. The operation 
time was 30–40 min. for 3–5 days after surgery, some patients un-
derwent a control CT study. Stay patients the hospital was 24–72 h 
(average 36 h). Post-operative condition was assessed 24 h, 1 week, 
6 months, and subsequently once a year.

Results and discussion: The first mention of VH dated 1867, 
and in 1926. Perman was the first radiological description VH [2, 
1577–1582]. VH usually have no clinical manifestations and are 
discovered accidentally during CT or MRI of the spine. However, 
in rare cases VH’s are aggressive in nature, manifesting symptoms 
resistant to medication pain and neurological deficit [5, 997–1102]. 
This occurs in cases of diffuse lesions of vertebrae, pathologic frac-
ture of his body, as well as due to the penetration of the tumor into 
the spinal canal with compression of nerve structures. In such cases, 
the treatment choice is a complex problem for patient and surgeon. 
Conventional treatments are symptomatic VH radiation therapy 
and surgery aimed at decompression of neural structures with 
subsequent reconstruction of the vertebral body. These methods 
do not give lasting therapeutic effect and are associated with high 
rates of complications and recurrences. Despite the technique of 
preoperative intra-arterial embolization of VH and (or) puncture of 
the introduction in it of ethyl alcohol, surgery symptomatic PG is 
accompanied by a high level of surgical aggression and the blood 
loss from the tumor [3, 23–26]. Now appeared the possibility of an 
alternative symptomatic treatment of VH’s by the method of punc-
ture vertebroplasty plastics. First puncture of the introduction of 
cement based on acrylic resin with a persistent positive effect of 
the French neurosurgeons Galibert and Deramond in 1984 for the 
treatment of VH is symptomatic of the second cervical vertebra [9, 
83–86]. Currently this method minimally invasive surgery is suc-
cessfully used by many neurosurgical centers of the world, which 
allows in most cases to avoid open surgical treatment and radiation 
therapy in patients with symptomatic VH [4, 629–631].

All patients analyzed in the groups after the operation marked 
regression of pain syndrome, increase physical activity and return 
to normal life. In 45 patients the pain stopped on the first day after 
surgery, 37 within five days, although in the first two days there was 
a significant increase of pain. Thus, all patients achieved a positive 
result, expressed in the absence of pain, in rejection of analgesics and 
full social rehabilitation. The observation time after puncture ver-
tebroplasty ranged from 6 to 12 months (average 9 months). In ad-
dition, after the puncture vertebroplasty patients was not required 
further treatment including radiation therapy, intra-arterial embo-
lization of VH’s, the puncture needle injection of ethanol or surgi-
cal intervention.

In the analyzed series of indications for the puncture verte-
broplasty was based on clinical manifestations and radiological 
data. All patients had prolonged pain resistant to analgesics. The 
pain was localized in the site of the lesion vertebra and caused 
the decrease of physical activity. 31 of the 82 patients had evi-
dence of aggressive VH. When evaluating neuroimaging methods 
(spondylography, CT, MRI) revealed that one patient VHwas lo-
calized in T4, hit all the vertebral body and spread to legs and 
back arc; VH 31 patients wore diffuse common with thinning of 
the cortical bone of the vertebra and the defeat of its posterior. 
In addition, these patients had hypointensivy signal in T1-MRI 
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mode, which, according to Cross et al., VH can be attributed to 
the aggressive group [6, 143–153].

In professional literature there are reports about the use of unilat-
eral transpedicular access when carrying out the puncture vertebro-
plasty [1, 287–296]. Thus, Kim et al. recommend the use of unilateral 
pedicle access needle in a vertebroplasty. The number of complica-
tions and recurrences in a series of Kim et al. higher than that of other 
authors. In our work, unilateral transpedicular access when symp-
tomatic VH contributes to a higher degree of filling of posterior VH 
affected vertebra and avoids the use of additional therapies, as well 
as to prevent invasion of a tumor inside the spinal canal. Our view is 
consistent with data from professional literature [9, 311–320].After 
the cement in the epidural space we associate with a high degree of 
aggressiveness VH and having her epidural component.

The results of treatment by the method of puncture vertebro-
plasty in the analyzed group is comparable to the results of a series 
Galibert et al. and a number of other authors [7, 341–348]. Over a 
two-year observation period in all patients in this series was filled 
with cement to stabilize the vertebrae, there was no secondary de-
formities and pathological fractures of vertebral bodies.

In the postoperative period one patient was asymptomatic after 
the revealed cement in the epidural space without compressing the 
spinal cord. This complication did not require additional treatment 
and increased length of stay in the hospital. In this case, also obtained 
a positive effect from the puncture vertebroplasty with regression of 
pain syndrome and improvement of quality of life. Even one patient 
for four days after surgery, remained pain at the puncture site not 
requiring the use of analgesics. Infectious, hemorrhagic and embolic 
complications in the analyzed series of patients are not marked. Low 
rate of complications when using puncture vertebroplasty noted by 
many researchers [10, 13–19].

Conclusion
1. Percutaneous vertebroplasty is a safe and effective minimal-

ly invasive treatment symptomatic and aggressive VH, which allows 
to eliminate pain.

2. Percutaneous vertebroplasty to restore lost strength and sta-
bility of the affected vertebra and prevent compression of the ner-
vous structures in the future.

3. The use of a C-arm in the puncture vertebroplasty increases 
the safety of this method.
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Headaches in children with attention deficit hyperactivity 
disorder: clinical manifestations and specific progressing

Abstract: The article presents the issues of comorbidity of attention deficit hyperactivity disorder and primary headaches in 
children: tension headaches (TTH) and migraine. Considering the fact that all children with ADHD have the predisposing 
factors to the development of tension-type headache (schooling difficulties, family problems, the impact of stress, anxiety and 
depressive disorders), there is a need to study the clinical manifestations, mechanisms of pathogenesis and characteristics.

Keywords: attention deficit hyperactivity disorder, tension headache, migraine, children.

Attention deficit hyperactivity disorder (ADHD) syndrome in 
childhood is one of the most topical problems of the modern med-
icine due to its high prevalence, insufficient study of pathogenic 

mechanisms, and as a result, high efficiency of the available thera-
peutic agents. According to the research data, the values of ADHD 
prevalence in children varies in a quite wide range from 1% to 30% 
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of population [1–7]. According to comorbidity concept, ADHD in 
childhood often is accompanied by headaches, which are met in 25% 
of children with ADHD according to some authors [2]. The most 
widely spread forms of headaches met in children with ADHD are 
tension headaches (TH) and migraine [8; 9].

Among the predictors of headaches in childhood there are dis-
orders of attention concentration, slow speed of cognitive activity, 
emotional instability, hyperactivity, and tense relationships in school 
[3]. According to population research of T. W. Strine et al., among 
4–12 years old children, suffering often headaches, attention disor-
der and hyperactivity was met 2.6 folds more often [11].

Besides that, the results of the study of ADHD and primary 
headaches comorbidity are fragment and discrepant. According to 
the data of special epidemiological study, where the possible associa-
tion between ADHD and primary headaches was assessed, migraine 
and TH are comorbide not with just ADHD, but hyperactivity im-
pulse behavior [4].

From the other side, the studies of some authors demonstrate 
the association between attention disorders in children and both 
basic types of primary headaches (migraine and TH). There is a 
hypothesis that migraine and TH form a continuum, which can 
have some common pathologic physiological mechanisms, while 
complexes of brain structures provide mechanisms of attention, 
characteristic personal profile, and mechanisms of headache can 
overlap [6]. It is possible that, difficulties of schooling and prob-
lems of behavior linked with ADHD, which are accompanied with 
long-term and multiple stresses in family, school, relationships with 
children of the same age and other people promote formation of 
TH via the impact of repeated stresses [8, 10].

Thus, both ADHD and primary headaches (migraine and TH) 
widely spread among children and teenagers are accompanied with 
the disorders of social-psychological functioning and difficulties of 
schooling.

The objective: was to study the structure and peculiarities of 
basic clinical characteristics of primary headaches in children with 
attention deficit hyperactivity disorder.

Materials and methods of the research: We followed 
102 children (84 boys and 18 girls) from 5 to 12 years old suffering 
ADHD. Diagnostics of attention deficit hyperactivity disorder and 
associate tic hyper kinesis was performed on the basis of DSM–V 
criteria [5]. Assessment of the disease severity was performed with 
the help of Vanderbilt scale, which is a questionnaire for parents 
consisting of 50 questions for the evaluation of the degree of lack of 
attention, hyperactivity and impetuosity, and associate opposition-
anxiety states [2].

Diagnostics of cephalgia was performed in compliance with 
the classification of international society of headache study (IHS — 
1988) [11]. Assessment of cephalgia severity was performed with 
the help of Visual Analogue Scale (VAS). Neurological checking was 
performed according to the common scheme.

Criteria of inclusion to the study were the following: age of 
children from 5 to 12; correspondence of clinical manifestations of 
the pathology to diagnostic criteria of IDC–10, DSM–IV; absence of 
mental retardation; informed consent of parents to participate in the 
research. Criteria of exclusion were the age of patients under 5 and 
above 12 years old, severe focal neurological symptoms, presence of 
severe somatic pathology, significant decrease of vision and hearing 
ability, epileptic seizures, and mental retardation.

Results of the research. Complaints of headaches were stated 
by 56.2% of the children with ADHD. There was prevalence of TH 
among all primary headaches in children; it was diagnosed in 76.2%. 

The part of migraine was equal to 19.4% cases, combination of TH 
and migraine 2.3%, rare forms of headaches 2.1%.

Character of TH in our group was often described as suppress-
ing (41.2%), rare pulsating (14.5%). Though 10.9% of the children 
characterized TH as suppressing\pulsating (changing its charac-
ter in each attack), 14.5% as obtuse, 3.6% stinging, 1.8% bursting, 
and 13.3% various combinations of pain. Bilateral location was de-
termined in 73.3% of the children with ADHD. 38.2% of the chil-
dren with TH had intensification of pain from usual physical activity, 
but intensity of TH was weak or moderate in 89.7% of the cases. 
In 42.4% of school children TH was accompanied by photo\pho-
nophobia. Only 4 children with TH (2.4%) had nausea as associ-
ate symptom. In 18.8% of the children TH was accompanied with 
just anorectic reactions, in 4.2% anorexia and photo\phonophobia. 
Thus, in the performed study the most specific characteristics of 
TH in children were intensity and location of pain.

In our study in 6.7% of the children duration of TH was less 
than 30 minutes (these children were diagnosed possible TH due 
to incomplete correspondence to TH criteria).

Assessment of attack intensity in headache (H) in childhood 
did not get sufficient attention in literature until now. In internation-
al headache classification the criteria of H expression are not specific 
for children. We revealed that, the assessment of pain expression 
according to verbal scale in 100% cases the children with migraine 
characterized headache as moderate or intensive, and 91.3% charac-
terized it as moderate or intensive according to VAS. 89.7% of school 
children suffering TH according to verbal scale characterized head-
aches as weak or moderate, and according to VAS the same assess-
ment was given by 85.8% of the children. According to VAS children, 
suffering migraine, assessed headache equal to 6.76±0.42 points, and 
children with TH to 4.98±0.15 points (p<0.001).

Intensity of headaches in children with TH increased in trans-
formation of episodic variants from rare to often ones from 4.41 to 
5.09  points (p>0.05), and episofic forms to chronic ones from 
5.09 to 5.61 points (p>0.05). In comparison the values of head-
ache assessment in children with often episodes of TH and chronic 
TH statistically did not differ (p=0.145), though there were reliably 
statistically significant differences in children with rare episodes of 
TH (p=0.034).

Assessment of pain expression in migraine without aura was 
higher, than  in children suffering migraine with aura: 8.75  and 
5.36 points, respectively (p=0.003). In children with chronic mi-
graine the intensity of headache was a little bit stronger, though 
statistically insignificant (7.5 points), than in children suffering mi-
graine (6.92 points; p>0.05). Pain assessment according to VAS in 
CTH and chronic migraine was 5.61 and 7.50 points, respectively 
(p=0.015). Pain intensity in case of other kinds of headache was 
between average values of intensity in TH and migraine and was 
equal to 6.07 points.

Almost in all types of headaches intensity of pain according 
to VAS was higher in girls, than in boys. According to verbal scale 
these differences were absent due to less sensitivity of that scale. 
Though in comparison of the groups of boys and girls with migraine 
without aura the difference reached the values of statistical reliability 
(p<0.05).

Conclusion: Thus, the performed study showed that attention 
deficit hyperactivity disorder syndrome (ADHD) can be met in 
combination with primary headaches, more often tension headache 
and migraine. Headaches associate with ADHD were considered as 
unfavorable prognostic factors for long-term progress of ADHD, up 
to chronic one.
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Modern view in treatment of burn wounds
Abstract: The authors studied 65 patients with burn wounds upper and lower extremities with the use of chelating agent in 

the treatment of regional lymph and antibiotic biosynthetic wound Parapran coatings. Showed a positive result of the applica-
tion of lymphatic therapy can reduce wound complications.

Keywords: burns, lymphatic therapy, wound dressings, wound complications.

Introduction
It is important to notice that any combustions, especially exten-

sive, irrespective of their localization, are followed by inflammatory 
process and the expressed external lymphorrhea (plasmorrhea) with 
which, the organism is left by the vital elements, proteins, electro-
lytes and etc.

Do not forget about the often accompanying the process of 
burn wound infections [1].

Plasma loss at deep combustions it is shown not only wound 
loss, but also formation of an edema in surrounding a burn wound 
of a tissue.

At the disorders of microcirculation resulting in massive stag-
nation of a blood in vessels the local compensatory augmentation 
of a limfoproduktion takes place. During this period the lymphatic 
bed can be one of the main drainage links of an interstitial [2; 3].

Lymphatic system is not only a derivative of venous system, but 
also highly provides communication of an interstition with other 
departments of the blood course [3; 4].

Important circumstance of lymphatic system, the factor of ac-
cumulating of the damaged cages, microorganisms and toxins with 
the subsequent neutralization and removal is in their natural way.

Washing away or so-called capture, happens lymphatic capil-
laries, but not blood microvessels since the wall of the first, with-
out possessing on the histologically structure a basal membrane, 
is capable to pass through itself the microbial bodies and other 
corpuscular particles having big molecular weight [2; 3; 4].

Research purpose: to estimate clinical efficiency of application 
of regional lymphatic therapy in treatment of burn wounds, various 
localization.

Materials and methods.
We studied 65 patients with combustions of III And the Art., vari-

ous localization. From them 30 it is groups sick with a basis by which 
the complex of medical actions included a regional lymphatic antibi-
oticotherapia (RLAT) and a wound covering «Parapran». 35 patients 
made control group which received traditional treatment. All studied 
patients were mainly with combustions of the top or lower extremities.

The clinical assessment of results of treatment was carried out 
on the basis of a current of a wound process, terms of depression of 
an edema, cuticularization terms from an initiation of treatment, 
bacteriological and cytologic researches, by wound pyeses. At 
patients in dynamics studied changes of the main clinical labora-
tory indicators.

Results of researches:
Comparing clinical and datas of laboratory of the compared 

groups we received the following: against complex treatment of 
RLAT at 16 (53.3%) patients already by the beginning of 2 days it 
was noted appreciable and places and full depression of an edema 
and refocal inflammation, in control group these indicators were 
shown in later terms for 3–4 days.

From burn wounds prior to treatment of control and main 
groups strains of P.aeruginosa of 20% of S.aureus, in other cases of 
S.epideridis were sowed in 40%.
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Through 2 days after an initiation of treatment patients of 
control group had a microorganisms that as before treatment, the 
microbial contamination didn’t change, and was even in certain 
cases enlarged. In the main group with use of RLAT the microbial 
contamination decreased with 105,4 to 103,6 on КОЕ cm2 of a 
wound surface, the vysevayemost of P. aeruginasa and S. aureus 
decreased. Against treatment of RLAT by 5th days microorgan-
isms were allocated only at 2 patients, from them at 1-P. Aerugi-
nasa, 1 Acinetobacter spp.

Depression of level of a microbial contamination of burn wounds 
against complex treatment with 103,6 to 101,2 on КОЕсm2 of a wound 
surface became perceptible. In group of comparison in 2 cases against 
traditional treatment by 5th days allocation of microorganisms from 
burn wounds is noted. In 3 cases the two-component association is 
received (S. аureus with P. aeruginasa). The microbial contamination 
of burn wounds against traditional treatment decreased with 105,5 to 
103,4 on КОЕсm2 of a wound surface.

Prior to treatment all patients of the main and control groups 
had the following cytologic picture: types of cytograms prevailed in-
flammatory (75%) and inflammatory and regenerator (25%). Against 
treatment for the 5th days in control, the cytogram type at 25 patients 
was replaced with regenerator and inflammatory, remaining inflam-

matory and regenerator at 8 (22,8%) and inflammatory at 2 (2,5%) 
patients. At the same time in group of comparison against RLAT 
the inflammatory and regenerator type of the cytogram is noted at 2 
(6,6%) the patient, at 10 (33,3%) — regenerator and inflammatory 
and at 18 (60%) regenerator and inflammatory with an autoimmune 
component.

For the 4th days at 23 (76.6%) the patients who received a re-
gional lymphatic antibioticotherapia the expressed active cuticular-
ization opposite to 15 (42.8%) control became perceptible.

Suppuration of wounds was observed in 2 (6.5%) primary and 
5 (14.2%) of the control groups.

Thus, the regional lymphatic antibioticotherapia in complex 
treatment of victims of combustions referred on prophylaxis and 
treatments of complications burn wounds significantly influences 
the current and the result of inflammatory process in a wound, a 
bacterial contamination, reduces the frequency of complications. 
As a result of use of RLAT depression of an edema, refocal inflam-
mation becomes perceptible, terms of restoration of an integument 
decrease. Besides RLAT it: a possibility of more aim administra-
tion of medicines to the lesion center (achievement of high con-
centration of antibiotics), ease and a possibility of use at all stages 
of treatment, economic efficiency.
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State of neuro-humoral regulation in congenital heart defects in children
Abstract: Authors examined 160 patients of children with congenital heart disease (CHD). We studied the cellular and 

humoral immunity, cytokine, and thyroid status in patients with corticoid children with congenital heart disease in the periods 
before and after surgery. The authors argue that the state of neuro-humoral regulation (NHR) of the body determines the cour-
se of CHD. Natural and after operating for CHD accompanied by dysfunction of the endocrine glands. Operational correction 
CHD partial or complete removal of the thymus further reduces the innate.

Keywords: congenital heart disease, immune system, timic-cortical status, neuro-hu-moral regulation.

Congenital heart defects (CHD) — one of the most common 
congenital anomalies  in children. In recent years there has been 
an increase in the frequency of CHD due, probably, the use of more 
advanced methods of functional diagnosis and the increased inter-
est in the issue of the CHD other physicians [1–3].

According to various authors, in the United States are born 
each year to 30–35 thousand children with CHD, in the Russia 
20–22 thousand Children [14; 15].

Natural mortality for all CHD is about 40%, and most pa-
tients die in the first year of life and 70% of them — in the first 
month of life [15]. In the age structure of mortality from CHD 
and anomalies of the great vessels 91% were children of the first 
year of life. Among them, about 50% — children up to 28 days of 
life (neonatal period) [6–9].

According to research L. A. Bokeria and collaborators (2010), 
children with CHD and low concentrations of total immunoglobulin 
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A and G in the preoperative period are at risk to develop infectious 
postoperative complications [7].

Among the dead was diagnosed with congenital pathology of 
the thymus [4; 5; 10; 11; 13]. In children with the natural course 
of disease may occur spontaneous reduction of the defect with its 
almost complete leveling.

According to various authors, the spontaneous obliteration of 
the ventricular septal defect (VSD) is observed in 15–60% of pa-
tients; atrial septal defect (ASD) — from 3–27%; patient ductus 
arteriosus (PDA) in 3%, i. e. in 0.6% of patients annually. A separate 
group of patients with small defects do not show random or conser-
vative treatment. Surgical treatment of CHD, in most cases carried 
out with a cut sternum causing performed partial or total removal 
of the thymus [12, 14].

The purpose of the work: to study the state of NHR of 
CHD in children.

Materials and methods: The study involved 160 children with 
CHD. Of these, 88 boys and 72 girls between the ages of 1 month to 
18 years. Sick children with CHD were in the pe-diatric cardiology 
Bukhara regional diversified children’s medical center (Bukhara) in 
the pe-riods 2010–2015.

The control group consisted of 60 healthy children (34 boys 
and 26 girls). Verification CHD conducted by the WHO require-
ments, classified according to the International Classifi-cation of 
Diseases (ICD-10).

All patients underwent clinical, immunological, biochemical, 
laboratory and functional studies. Studied the cellular and humor-
al immunity, cytokine (IL-8, IL-10, TNF-ą), thyroid (T3, T4, TSH) 
and corticoid status (cortisol).

The method of mathematical modeling (2000) developed 
the CHD flow forecasting program for children (Certificate 
№ DGU02417, 15.02.2012).

Results and discussion. Patients with CHD children were 
distributed by M. F. Zinkovs-kaya into 3 groups:

Group 1 patients with CHD. Surgical intervention in these chil-
dren should be carried out in the first hours or days of life — 3 (6.8%);

Group 2 patients, who underwent early operative correction 
of the CHD is not shown due to minor violations of circulatory 
dynamics — 18 (40.9%);

3 group of patients with inoperable or unrespectable CHD pa-
tients by somatic condition — 23 (52.3%).

The observed group consisted of the remaining 116 patients 
with children with CHD. Among these patients, which is a planned 
operation, 79 (68.2%), which operative correction of CHD — 37 
(31.8%) was carried out.

The structure of the CHD observed group was: VSD — 47 
(40.5%), ASD — 12 (10.3%), TGV — 15 (13.0%), tetralogy of 
Fallot, 25 (21.5%), the PDA — 11 (9.5%).

Indicators  immunogram children to the operational period 
depending on the type of CHD were varied. When VSD and ASD 
there is a shortage of T-lymphocytes-helper, enhancing killer activ-
ity and the level of CD23+ cells, of IgA (P<0.05). In transposition of 
the great vessels (TGV) there is a deep deficiency of T-lymphocytes 
and T-helper cells, increasing the suppressor and killer activity. Lev-

els of the proliferative activity of the cells (CD23 and CD95, CIC) 
also increased. In tetralogy of Fallot — deficiency T cell/helper, 
increased TNF-α, IgM and IgA.

Postoperatively, during the first 6 months of the period: the 
ASD observed increase in the index of immune (CD4/CD8); in-
crease in VSD-relative content of NK-cells 2.4-fold (P<0.01) and 
a 4-fold increase in titer of IL-10 and TNF-α; in the TGV and tet-
rad Fallo deficiency of T-lymphocytes with an increase suppressor 
(CD8) and especially killer (CD16) activity. The level of apoptosis 
of cells with a molecule (CD95) and IL-8 increased.

Study concentrations of  immunoglobulins G, A and M 
shown IgA reduction in all kinds of CHD.

Analysis of cytokine status of pediatric patients showed 
a 4-fold  increase  in titer of  IL-10 and TNF-α, which  indicates 
the strengthening of proliferative processes and coagulation at 
the VSD. Therefore, the results indicate a complex immunomod-
ulatory effects of TNF-α, which is the only cytokine that causes 
high levels of IL-10. Described more Wanidworanum C., the exis-
tence of a unique self-regulation of TNF-α on the basis of feedback 
from the IL-10 is due to mul-tidirectional immunomodulatory ef-
fects of TNF-alpha, which is manifested in CHD, particularly in 
the VSD. Timic-cortical status to the operational period showed: 
when ASD — decline in both total and free T3, free T4 increase; 
with VSD, decrease in total T3 and total and free T4; nibble at Fal-
lo — decrease in total T3, free T4 increase; TGV with reductions in 
both total and free T3 and cortisol. In the postoperative period for 
all types of CHD observed reduction in both total and free T3 and 
T4- (secondary hypothyroidism), and for the typical TGV also tran-
sient hypoco-rticism.

Conclusion: 1. The state regulation of immunity in children 
with CHD is characterized by activation of the B-cell level against 
the backdrop of an imbalance in the population of T — lymphocytes.

2. At the CHD, in particular, is characterized by multidirection-
al VSD immunomodula-tory effects of TNF-α. The immune status 
at the same time aims at enhancing the proliferative processes and 
coagulation.

3. The state of NHR of the body determines the course of the 
CHD. At the same time as the children to the operational and post-
operational period for CHD accompanied by a dysfu-nction of the 
thyroid and thymus, as well as hypofunction of adrenal glands: 
there is secondary hypothyroidism, and TGV for typical transient 
hypocorticism.

4. Forecast of the natural history of the CHD depends on the 
type and size of the defect, as well as the state of the NHR. For 
small defects, ASD, VSD with normal NHR of the natural process 
ends closing.

5. For complex types of CHD patients with age is characterized 
by the formation of a vi-cious circle. The presence of heart disease 
and blood vessels contributes to tissue hypoxia, which in turn con-
tributes to the common ARD. Frequent ARD lead to reduced immu-
nity and formation of foci of chronic infection and delay the physical 
development. The latter in turn is one of the reasons for surgical 
correction of late, causing a high risk of postoperative complications, 
reducing mortality and quality of life.
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Correction of respiratory disorders in patients with 
ARDS on the background of having obesity

Abstract: Obesity significantly alters lung mechanics, and creates the conditions for rapid decompensation of work of 
respiratory organs at infectious damage of lungs. Early transfer of patients with community-acquired pneumonia with diffuse 
bilateral infiltration and obesity in the ICU, the use of non-invasive ventilation and early transfer of mechanical ventilation with 
mandatory implementation of maneuver ‘Recruitment’ can effectively prosthesis lung function in these patients, helping to 
reduce the duration of mechanical ventilation and decrease mortality.

Keywords: community-acquired pneumonia, acute respiratory distress syndrome, obesity, respiratory support.

Relevance of the topic
In recent years the tendency to the serious course of commu-

nity-acquired virus and bacterial pneumonia becomes perceptible 
[1; 2]. Reproduction of viruses’ of influenza and a parainfluenza II 
type in an cells of epithelium of respiratory tracts and alveoluses 
leads to destruction of an respiratory epithelium of the lower re-
spiratory tracts and disturbance of production of surfactant. The 
considerable part of pulmonary tissue damaged. Alveoli’s are fallen 
down and multiple atelectasis develop, that is followed by a resistant 
hypoxia. Such pneumonia is characterized by the expressed intoxica-
tion syndrome, hemodynamic disturbances, a serious respiratory 
failure with development of the acute respiratory distress syndrome 
(ARDS). Despite development of medical technologies the mor-
tality at ARDS remains high, making from 24 to 75% and more at 
development of a syndrome of multiple organ failure [3; 4].

For effective prophylaxis of development and treatment of 
ARDS it is necessary to consider the specific risk factors which pro-
mote development of this syndrome. It is noticed that patients with 
the overweight and an obesity have the heavy course of the commu-
nity-acquired pneumonia which was complicated by development 
of ARDS, and demanded transfer to intensive care unit (ICU) and 
a long-term mechanical ventilation [1; 5].

Obesity significantly alters lung mechanics, and creates the 
conditions for rapid decompensation of work of respiratory organs 
at infectious damage of lungs. Obesity combines two mechanism of 
respiratory function disorders: lung volume reduction (restriction) 
and distal airway narrowing (obstruction), which causes predisposi-
tion of patients with obesity to development of ARDS.

In this context, the aim of our study was to improve the results 
of treatment of ARDS with community-acquired viral and bacte-
rial pneumonia in obese patients by optimizing respiratory support.

Materials and methods
We analyzed the results of treatment of 251 patients with severe 

community-acquired viral and bacterial pneumonia, complicated 
by the development of ARDS who were treated in the ICU of City 
clinical hospital of emergency medical care of Minsk.

The study included patients who meet the following criteria: 
acute onset of the disease; time of onset (fervescence > 38 °C) prior 
to the development of ARDS is not more than 7 days; diffuse bilat-
eral infiltration on radiographs; respiratory index (RI, PaO2/FiO2) 
< 300 mm Hg; no signs of cardiogenic pulmonary edema; the need 
for respiratory support.

Hypoxemia has been quantified by the PaO2/FiO2 ratio (the ratio of 
pulmonary arterial oxygen tension to the fraction of inspired oxygen con-
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centration). According to the Berlin criteria of ARDS is divided into 
three forms: mild (200 < RI ≤ 300 mm Hg), moderate (100 < RI ≤ 
200 mm Hg) and severe (RI ≤ 100 mm Hg).

An indispensable condition is the use of mechanical ventilation. 
In patients with mild — non-invasive mechanical ventilation (NIV) 
with continuous positive airway pressure (CPAP) or mechani-
cal ventilation with positive end-expiratory pressure (PEEP) levels 
≥ 5 cm H2O; in patients with moderate or severe form of ARDS — 
mechanical ventilation with PEEP levels ≥ 5 cm H2O; patients with 
moderate or severe form of ARDS — mechanical ventilation with 
PEEP levels ≥ 5 cm H2O.

Exclusion criteria in the study were as follows: age of patients 
less than 18 years old and over 80 years; if the patient has severe 
concomitant respiratory diseases: chronic obstructive pulmo-
nary disease, asthma and others. For an objective assessment of 
the degree of lung injury severity scale used Lung Injury Score 
(LIS), proposed by J. Murray (1988). On this scale in points allow 
for 4 indicators: the degree of lung tissue infiltration according 
to X-ray of the chest, compliance, RI and the level of PEEP. All 
patients were calculated body mass index (BMI) as the ratio of 
body weight in kilograms by the square of height in meters. Ac-

cording to WHO recommendations overweight recorded at BMI 
≥ 25 kg/m 2, obesity, a BMI ≥ 30 kg/m 2.

Determination of arterial blood gases were performed in pa-
tients at the time of admission to the ICU, after transfer to the ven-
tilator, in the process of selection of the  ventilation mode set-
ting, but at least 2 times a day with the use of modular analyzer 
«ABL800 FLEX», Radiometer (Denmark).

Statistical analysis of the results of research carried out on a com-
puter (Windows 8) using the software package Microsoft Excel. Check 
the normality of the distribution of the results was carried out using 
W-Shapiro-Wilk test. Since most of the studied parameters character-
ized nonparametric distribution, the results are expressed as median 
and interquartile range (Me [q25-q75]). Significant differences were 
assessed using the U-Mann Whitney test. The difference compared in-
dicators recognized significant at a value of p < 0,05 and p < 0,01.

Results and discussion
Among patients with community-acquired  viral and bacte-

rial pneumonia and ARDS, overweight has been registered in 89 
(35.5%) and obesity in 91 (36.2%) patients. The respiratory evalu-
ation index and severity of lung injury by LIS scale depending on 
the BMI are presented in table 1.

Table 1 – The respiratory evaluation index and severity of lung injury by LIS scale depending on the BMI

BMI, kg/m 2 Category The number of patients RI (PaO2/FiO2), mm Hg LIS, points
≤18,5 underweight 4 (1,6%) 154,2 [113,7–182,4]* 1,7 [1,45–2,0]*

18,5–24,9 normal (healthy weight) 67 (26,7%) 189,1 [156,2–236,9]* 1,9 [1,5–2,1]*
25–29,9 overweight 89 (35,5%) 147,7 [125,3–195,4]* 2,7 [2,0–3,1] 

≥ 30 obesity 91 (36,2%) 125,2 [99,2–141,7] 2,6 [2,1–3,2] 
Note: * — index of reliability in relation to parameters of patients with obesity (Р < 0.05).

Thus, the respiratory index in obese patients — 125.2 [99,2–
141,7] mm Hg was significantly lower (p <0,01), than  in other 
groups of patients, indicating severe damage alveolar-capillary 
membrane. In patients with overweight RI was 147.7 [125,3–
195,4] mm Hg, in patients with normal body weight RI was 189.1 
[156,2–236,9] mmHg; in patients with underweight RI was 154.2 
[113,7–182,4] mm Hg.

The biggest number of points in the evaluation of patients re-
ceived the LIS scale overweight — 2,7 [2,0–3,1] score and obe-
sity — 2.6 [2,1–3,2] points.

The deposition of fat around the edges and in the mediastinum 
limits the mobility of the lungs and makes it difficult to breath. Ex-
cessive fat accumulation in the abdominal cavity violates diaphragm 
function and limits its excursion. Expiratory reserve volume and 
functional reserve capacity is reduced, that affects the permeability 
of the distal airways. By reducing the expiratory reserve volume be-
low the closing volume of a collapse of the alveoli with the develop-
ment micro atelectasis.

Also decreases the elasticity of the lung tissue by increasing the 
blood supply vessels of the lungs, increasing resistance and collapse 
of the distal airways. In order to overcome the rigidity of the chest, 
and increased airway resistance patient spends a significant amount 
of additional energy. A progressive increase in load leads to breathing 
fatigue and weakness of respiratory muscles, which contributes to 
the development of acute respiratory failure.

Thus, obese patients (n 91) require a special approach to the in-
tensive care, including the start time, the conditions of the selection 
mode and ventilation parameters. So we changed the tactics of in-
tensive care for this group of patients, and proposed the concept of 
‘early transfer’ in the ICU. Patients with community-acquired viral 
and bacterial pneumonia and bilateral  infiltrates on chest radio-

graph, and obesity (BMI> 30 kg/m2) for the prevention of the de-
velopment of ARDS must will be transfer in an ICU for supervision 
and treatment for 1–3 days. This approach led to a further significant 
reduction in the time between admission at the hospital, in the ICU 
and the beginning of respiratory support.

In obese patients the following tactics respiratory support has 
been chosen: early non-invasive ventilation (NIV), an early trans-
fer to the mechanical ventilation (translation criteria: PaO2/FiO2 
<175 mmHg after 1 hour of NIV). Mechanical ventilation compli-
ance with key provisions of the concept of ‘safe’ ventilator.

Given the high risk of hypoventilation and aspiration during 
tracheal intubation, intubation was performed in all patients in the 
state with the head of the bed elevated. Criterion for proper place-
ment of the patient — a horizontal line connecting the sternum 
and the patient’s ear. Immediately after intubation to improve oxy-
genation and to prevent/eliminate atelectasis carry out maneuver 
‘Recruitment’ under the control of hemodynamic parameters.

As a result, transfer into the mechanical ventilation was required 
69 (75.8%) of 91 patients with obesity. These patients were divid-
ed into 2 groups. The control group consisted of 31 patients who 
were treated with mechanical ventilation according to conventional 
techniques (2009–2010). The main group consisted of 38 patients 
who underwent respiratory support the proposed method (2011–
2016). According to age, sex, severity of damage to the alveolar-cap-
illary membrane patients of comparison groups were comparable. 
Comparative characteristics of patients main and control group are 
presented in table 2.

As a result of the proposed method the time from admission 
to hospital before being transferred to the  ICU decreased and 
was in the main group on average 1,2 ± 0,4 hours versus 2,04 ± 
± 1,1 days in the control group.
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Table 2. – Comparative characteristics of patients main and control group

Parameters Main group (n=38) Control group (n=31)

Sex
male 25 (65,8%) 17 (54,8%)

female 13 (34,2%) 14 (45,2%)
Age, years 48,9 [42,5–58,7] 48,0 [38,2–53,7]
RI, mmHg 143,0 [127,4–173,2] 137,0±18,2
LIS, points 2,6 [2,1–2,91] 2,7 [2,45–3,1]

Dynamics of changes in RI are presented in Figure 1.

Fig. 1. Dynamics of respiratory index

As shown in the graph presented, in patients of the main 
group respiratory index increased much faster than the control 
(p <0,05). This suggests that early and mandatory implementa-
tion of ‘Recruitment’ maneuver in patients with ARDS on the 
background of obesity is already possible to eliminate atelectasis 
during the 1st day of mechanical ventilation has led to the pro-
gressive improvement of oxygenation. Number of days on me-
chanical ventilation, decreased from 11,1 ± 10,2 to 8,2 ± 3,6 days. 
The mortality rate decreased from 42% (corresponding to world 
statistics) to 15.8%.

Conclusions
Obesity — a risk factor for ARDS and severe course in pa-

tients with community-acquired pneumonia. Early transfer of pa-
tients with bilateral infiltrates on chest radiograph and obesity in 
the ICU, early non-invasive ventilation and early transfer to me-
chanical ventilation (translation criteria: PaO2/FiO2 <175 mmHg 
after 1 hour conducting NIV) c mandatory implementation of ma-
neuver ‘Recruitment’ can effectively prosthesis lung function in 
these patients, helping to reduce the duration of mechanical ven-
tilation and decrease mortality.
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Landscape of transition of microorganisms to internal 
organs during the experimantal bacterial translocation

Abstract: The purpose of the scientific work was study of the landscape of microorga-nisms grown (LMG) from the in-
ternal organs of laboratory animals in experimental acute obstru-ction of the small (EAOSI) and large intestine (EAOLI). It 
has been established that Gram-ne-gative sticks, Gram-positive cocci and anaerobes were identified in the experimental model 
EAOSI. Anaerobic translocation low level of ability. With the increase in the duration of mic-roorganisms translocation (MT) 
the shutter all the members are equally spread. EAOSI there is a big difference between the recovered Staphylococcus spp and 
Enterococcus spp recognized as one of the main microbiological criteria.

Keywords: experimental obstruction, the small intestine, the large intestine, landscape of microorganisms, bacterial trans-
location, Gram-positive cocci.
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As you know, representatives of the normal microflora of the 
human large intestine — in-digen and facultative organisms with 
balance disorders (dysbiosis), with an  increase of permea-bility 
through the mucous membrane of the intestine, would be increased 
passage of viable mic-roorganisms in a variety of internal organs 
through the blood and lymph. “Bacterial translo-cation” (BT) this 
state, along with the name of microorganisms passing on these or-
gans is called MT [2; 9; 10; 11].

There are different opinions about the importance of this phe-
nomenon: the first suppor-ters consider it one of the pathogenetic 
links of various diseases [1; 3; 7], while others will inter-pret this as 
a factor in protecting the organism [4; 6]. Taking into account the 
usefulness of the experimental studies, we started it.

Purpose of the work. The study and evaluation of the LMG 
from the  internal organs of laboratory animals  in (EAOSI) and 
(EAOLI).

Materials and methods. During implementation of our sci-
entific research work, we strictly followed the biosecurity rules and 
principles of ethics in work with experimental material. A total of 
368 surveys, white, wild mice, weighing 25 grams and higher, the 
age of 2–3 months. Feeding and care of laboratory animals, divi-
sion into groups and preparation those for the experiments were 
carried out in the traditional methods.

We used an experimental model EAOS and EAOLI with the in-
troduction of our modifi-cations proposed by Kruglyanskiy Y. M. 
[5] in the formation of an EAOS and EAOLI. Conducted 3 series 
of research work.

All laboratory animals divided into 4 groups: Group 1 — EAO-
SI, n=72; Group 2 — EAOC, n=72; Group 3 — animals, which 
were opened in the abdominal cavity, but not performed obtu-ration 
(group comparisons, n=72); Group 4 — intact laboratory animals 
(control group, n= 24). In turn, 1, 2 groups were divided into sub-
groups: 1a, 2a — EAOSI EAOC and lasted 24 hours (n=8); 1b, 
2b — EAOSI and EAOC, lasted for 48 hours (n=8); 1c, 2c — EAO-
SI and EAOK, lasted for 72 hours (n=8).

These deadlines are selected as a result of the wall of the intes-
tine obstruction mainly according to the pathological, morphologi-
cal, clinical changes [3; 5].

Advanced bacteriological study was carried out with respect to 
microorganisms grown from the internal organs of laboratory ani-
mals. Identification and differentiation of the seeded microorgan-
isms carried out by Bergey’s [8]. To do this, the nutritional resources 
of the company «HiMedia» (India) were used.

Statistical analysis of results of biomedical research were carried 
out on the personal computers with processor “Pentium 4”, using 
“Excel” special program.

Results and discussion. According to the deadlines of the 
experiment, LMG from the mesenteric lymph nodes (MLN) 
in the experimental model EAOSI were different. Among all 
st-rains, Escherichia spp were most common. Particularly at-
tracted the attention that the 24 and 48 hours of experience was 
grown only Escherichia spp (n=10 and n=7, respectively) as a 
mono-culture.After formation of EAOSI, grown Gram-negative 
(Enterobacter spp, Citrobacter spp, Proteus spp), Gram-positive 
(Staphylococcus spp, Enterococcus spp) and anaerobes (Bac-
teroides spp) as a monoculture not have been grown from the 
MLN of used laboratory animals.

The association of microorganisms has got a different situa-
tion. Although the experience of leadership in quantitative terms 
even if it is still owned by Escherichia spp (з<0.001) was observed in 
other microorganisms rawled.

If after 24 hours in strains of microorganisms in the form of the 
association of sprouts 45.6 ± 7.3% (n=21), Escherichia spp, here in 
after referred to as Proteus spp (17.4 ± 5.6%, n=8), Enterobacter 
spp (15.2 ± 5.3%, n=7), Staphylococcus spp (10.9 ± 4.6%, n=5), 
Citrobacter spp (8.7 ± 4.2%, n=4), Enterococcus spp (2.2 ± 2.1%, 
n=1). Bacteroides spp as monocultures and associations have not 
been grown.

After obturation, 48 hours later, growth of microorganisms in-
creased in amount, but it remained similar to the above tendency. 
According to the the division of interest was as follows: Escherichia 
spp 47.4 ± 4.6% (n=55), Proteus spp 26.7 ± 4.1% (n=31), Entero-
bacter spp 8.6 ± 2.6% (n=10), Staphylococcus spp 7.8 ± 2.5% (n=9), 
Citrobacter spp 6.7 ± 1.8% (n=9), Enteroco-ccus spp 0.9 ± 0.8% 
(n=1).

Experience the next term (72 hours) quantitative microorgan-
isms along with the more detached from their ratio to one another 
also changed. Proteus spp, Escherichia spp on the redu-ced rate 
of other microorganisms on a significant scale has not changed. 
72 hours, depending on the level of MT in the following sequence: 
Escherichia spp (36.6 ± 4.2%, n=48), Proteus spp (21.4 ± 3.6%, 
n=28), Enterobacter spp (16.0 ± 3.2%, n=21), Staphylococcus spp 
(12.2 ± 2.9%, n=16), Citrobacter spp (11.8 ± 2.7%, n=16), Entero-
coccus spp (0.8 ± 0.7%, n=1), Bacteroides spp (0,9 ± 0,6%, n=1). 
It is noteworthy that, irrespective of the length of experience did not 
change the amount of Enterococcus spp, and Bacteroides spp. We 
believe that this EAOSI MT rate is low, it means that translocations 
ability and the ability of other Gram-sticks low against Gram-posi-
tive cocci. The evaluation of the intensity of BT EAOSI pathogenetic 
mechanism is based on the formation of an experimental model of 
EAOSI that this situation should be taken into account.

Experimental model EAOSI MLN has grown compared to 
the corresponding period of microorganisms (Figure 1) percent of 
strains of Escherichia spp other increases decreased with increasing 
duration of the experience. We believe that this form of association 
due to other microorganisms.

Experimental model EAOSI obturation the next 24, 48, 
72  hours microorganisms rawled MLN from a lot of different 
changes in the liver retained. Liver only form of monoculture, Es-
cherichia spp collected: 9 strain after 24 hours, 48 hours, 12 stamps, 
and 72 hours after 9 stamps. Other microorganisms only in the form 
of associations failed. Escherichia spp, 24 hours later, all the grown 
strains of 50.0 ± 10.2% (n=12), 48 hours after it was 43.1 ± 6.5% 
(n=25), 72 hours after the 47.5 ± 5.0% (n=47), respectively. Com-
mon  interest between the difference  is not statis-tically reliable 
(р>0.05).

Thus, the level of Escherichia spp met in the increase of the 
amount, depending on the duration of the experiment thought 
about it, measured in relation to the other microorganisms.

After 24 hours, Proteus spp and Staphylococcus spp respec-
tively 16.7 ± 7.6% (n=4) and 20.8 ± 8.3% (n=5), established, 48, 
and 72 hours after they are respectively were as follows: 27.6 ± 5.9% 
(n=16), 12.1 ± 4.3% (n=7) and 20.2 ± 4.0% (n=20), 11.1 ± 3.2% 
(n=11). Enterobacteria (Enterobacter spp, Citrobacter spp), along 
with the number of microorganisms as defined above, interest rates 
can not compete. Enterococcus spp, and Bacteroides spp MLN pa-
rameters were similar results, that is, detecting significant changes in 
the risks associated with a period of EAOSI and reliable.

The results also differ in terms of the number of microorganisms 
on the divorce, or a ratio of one significant difference was detected. 
This member received compensation in the form of monoculture, 
mainly Escherichia spp. Identification of these microorganisms in the 
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form of the association are the advantages clearly visible. 48 hours af-
ter the аssociation’s stamp form of 20 and 9 (45.0 ± 11.1%), which is 
owned by Escherichia spp, 5 (25.0 ± 9.7%), Staphylococcus spp, and 
4 (20.0 ± 8.9%), Proteus spp, and 2 (10.0 ± 6.7%), Enterobacter 

spp. The rest of the microor-ganism (Citrobacter spp, Enterococcus 
spp, Bacteroides spp) identified this term. This trend re-mained after 
72 hours. Treeless Citrobacter spp (9.1 ± 6.1%, n = 2), Enterococcus 
spp (4.5 ± 4.4%) were identified.

Figure 1. Experimental EAOSI MLN of the results of the study, compared to the 
corres-ponding period of sprouts and microorganisms,%

Lungs seedling also done a lot of Escherichia spp charged with 
distinction. Due to a lack of statistical analysis of the number of 
strains collected, we find it necessary to comment on all the num-
bers, but the trend of the previous commented exchange want to 
admit the rest.

Research at the next stage of our game was similar to the above 
research. Experimental model MLN strains of microorganisms from 
EAOSI to germinate, such as Escherichia spp. 24 hours later after 
obturation monoculture 6 stamp detached, the association is in the 
form of 23 stamps. This form of association for all strains of microor-
ganisms to 47.9 ± 7.2%, respectively. Followed by Enterococcus spp 
(14.6 ± 7.2%, n=7), Proteus spp (12.5 ± 4.8%, n=6), Enterobacter 
spp (12.5 ± 4.8%, n=6), Citrobacter spp (8.3 ± 4.0%, n=4), Staphy-
lococcus spp (4.2 ± 2.9%, n=2) busy. This term has not been iden-
tified Bacteroides spp. The main difference from the experimental 
EAOSI Enterococcus spp’s a lot to be identified.

48 hours later a changed ratio of microorganisms. This term 
Escherichia spp (45.6 ± 5.6%, n=36), followed by Proteus spp (15.2 
± 4.0%, n=12), Enterobacter spp (12.7 ± 3.8% n=10) respectively. 
Other strains of Enterococcus spp slightly less (11.4 ± 3.6%, n=9) 
were collected. It  is run pilot EAOSI less than the total number 
of strains, compared with 1.5 times (116 stamps 79 stamps) have 
been identified.

72 hours after the results are a little different, if EAOSI at 
the same time from the as-sociation, a total of 131 in the form 
of stamp collection, at 1.2 times this figure (160 strain). Es-che-
richia spp, the total number of strains from 38.1 ± 3.8% (n=61), 
respectively. Lack of reliable compared to the previous terms of 
this indicator (P <0.05) after 72 hours of Enterococcus spp (17.5 
± 3.0%, n=28).

Each model offers 72 hours after the results of the comparative 
study of the landscape of the MLN has grown microbes in Figure 2.

Figure 2. Experimental EAOSI and 72 hours later after the obturation in the 
EAOSI, MLN of the microbes collected from the landscape, %
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Figure 2 shows that both views of the model identified by mi-
croorganisms in the form of association clearly shows differences in 
the level of invention. In each case, the intensity of BT leading dif-
ficult to distinguish microorganisms.

Results of experimental liver has LMG MLN figures are similar. 
At the same time, micromonocultural concerning the association 
found that only 24 and 48 hours respectively 3 (Escherichia spp) 
and 5 (Escherichia spp) case.As the leadership of the association, 
in the form of MLN Escherichia spp. Escherichia spp 24 hours after 
50.0 ± 11.2% (n = 10) identified in the case, other microorganisms 
(Proteus spp, and Enterobacter spp, Citrobacter spp, Enterococcus 
spp), 50.0 ± 11.2%. Unlike EAOSI not identify Staphylococcus spp.

48 hours after the results were completely different, the leader-
ship is still Escherichia spp (46.7 ± 6.4%), followed by Enterococcus 
spp 25.0 ± 5.6%, n=15) and Proteus spp (15.0 ± 4.6%, n=9) out. 
These results suggest that changes in the parameters of the EAOSI 
trend similar to that of the case (58 stamps of 60 stamps), were dif-
ferences in the ratio of one of the microorganisms.

If EAOSI Proteus spp 27.6 ± 5.9% (n=15), Staphylococcus 
spp 12.1 ± 4.3% (n=7), Enterococcus spp 3.4 ± 2.4% (n=2) is 
charged, this  is one of the parameters of a credible difference 
(р<0.05) respectively 15.0 ± 4.6% (n=9), 3.3 ± 2.3% (n=2) and 
25.0 ± 5.6% (n=15) (Figure 3).

Figure 3. Experimental EAOSI and after the obturation 48% of the liver has LMG

Experience the next term (72 hours), the number has grown 
strains compared to the previous period to 2.0 times (119 stamps 
60 stamps).The percentage of microorganisms different from each 
other, positive results have been obtained. At the same time, Esch-
erichia spp liver microorganisms him after 48.7 ± 4.6%, respectively.
This option MLN has grown Escherichia spp, which is more than 
1.3 times the amount of reliable, EAOSI index (p>0.05).

At the same time Enterobacter spp (6.7 ± 2.3%, n = 8), Citro-
bacter spp (5.9 ± 2.2%, n=7), Proteus spp (16.8 ± 3.4%, n=20), 
Bacteroides spp (1.7 ± 1.2%, n=2) compared to the same pe-riod 
of the indicators EAOSI whether significant difference (р>0.05), 
Staphylococcus spp (1.7 ± 1.2% and 11.1 ± 3.2%) and Enterococcus 
spp (18.5 ± 3.8% and 2.0 ± 1.4%) on the parameters of the difference 
was significant (р<0.001).

Identification of a spleen is also dominated by the amount of 
microorganisms Escherichia spp, and 48 hours later in the form of 
the Association charged him 7 of 14 stamps. Enterobacter spp, Citro-
bacter spp, Staphylococcus spp not identified, but even if it is less 
than 72 hours after their rawled. 48 and 72 hours in other strains of 
Proteus spp and Enterococcus spp significantly greater in the head. 
Thus, the increase in the number of Enterococcus spp can be seen 
as a remar-kable situation.

MLN results obtained from the lungs, liver and spleen variables 
are no similar laws simi-lar trend Escherichia spp other microorgan-

isms to germinate.Due to a lack of statistical analysis of the number 
of strains collected from all found that the numbers are interpret-
ed in an illegal.

Conclusions. 1. It has been established that Gram-negative 
sticks, Gram-positive cocci and anaerobes were identified in the ex-
perimental model EAOSI. Experience all the time (24, 48, 72 hours), 
the amount of Escherichia spp other strains ½ part. Across all strains 
¾ enterobacteria. The ability to translocation against Gram-negative 
bacteria are Gram-positive cocci 3–4 times higher.

2. Anaerobic (Bacteroides spp) tranlocation low level of ability 
and experience with in the quantitative aspects of change.

3. All members of the growing MT the shutter time in a uni-
form distribution, and all indicators MLN clearly seen in the liver, 
spleen, and in particular the lungs, the microorganisms in the form 
of monoculture and association met thought about it, was not evi-
dent in the intensity of BT.

4. Experimental model of EAOSI LMG MLN been identified 
by credible distinction, which is, first of all characterized by an in-
crease in the number of strains allocated 2.0 times, second 48, and 
72 hours later, Enterococcus spp, Escherichia spp put to the next 
problem.

5. Experimental EAOSI there is a big difference between the 
recovered Staphylococcus spp and Enterococcus spp recognized as 
one of the main microbiological criteria.
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Using immunocorrection therapy in patients with chronic pancreatitis
Abstract: The immune system studied in 36 patients with chronic pancreatitis (CP) and 32 healthy individuals. In patients 

with CP showed a deficiency of T-lymphocytes and subset tension humoral immunity and cytokine profile. Using Thymopti-
num (dose of 0.8–1.0 mg per course) in conjunction with conventional treatment in patients with CP led to an increase in 
cellular immunity and stabilization of cytokine levels.

Keywords: the immune system, T- and B-link immunity, cellular immunity, humoral immunity, link, immunotherapy, 
pancreatitis.

Changes in the environment, technology, food industry, life-
style and spreading “western food” are the reason of growing the 
diseases of the pancreas. Over the past 30 years, marked by the global 
trend to an increasing in the incidence of acute and chronic pancre-
atitis (CP) is more than 2 times [2; 3; 10].

CP prevalence, increasing morbidity and temporary disability 
due to disability is an important social and economic problem of 
modern medicine. In the structure of morbidity gastrointestinal or-
gans CP is from 5.1 to 9%, and in general clinical practice — from 
0.2 to 0.6% [3, 5–7; 12].

Inflammation in the pancreas can develop due to malfunction 
of the immune system, which are based on allergic reactions, as well 
as response to bacterial factor [1; 5; 8].

However, immune disorders and their correction in patients 
with CP are still poorly studied to the present time.

The purpose of the work — studying of the immune system 
parameters and conduct immunocorrecting treatment in patients 
with CP.

Materials and methods. 36  patients were examined (33–
65 ages) with a diagnosis of CP. The diagnosis was carried out on 
the basis of complaints, medical history, and objective laboratory 
tests, instrumental data: ultrasound, fibrogastroduodenoscopy, sur-
vey radiography of abdominal organs. The control group consisted 
of donors from 32 healthy subjects (25–55 ages).

The concentration of serum immunoglobulins (SI) classes A, 
M and G were determined by radial immunodiffusion (Mancini G., 
1965).

The parameters of cellular  immunity (T-lymphocytes and a 
subpopulation, B-lympho-cytes) were identified using monoclo-
nal antibodies (LLC “Sorbent Service”, Russia) [4]. Quanti-fication 

of levels TNF-a, IL-6, IL-4 in serum performed using reagents set 
ProCon (LLC “Protein contour”, St. Petersburg) by ELISA.

Immunotherapy was carried out in 15 patients. Thymoptinum 
(Uzbekistan) was used as an Immunological drug. 0.8–1.0 mg per 
treatment (dose 100 mg/day for 8–10 days). The indicators of immu-
nity was studied twice: before — and after 1 month after treatment).

Results and discussion. In patients with CP found 
immunodeficiency cell component: 0.7-times whatever suppression 
of the total lymphocyte pool — T (CD3) — 35.3 ± 2.6% as compa-
red with the control group — 52.4 ± 1.8% (p<0.001); 0.8-fold de-
crease in the absolute number of T (CD3)-cells (p<0.05).

Also determined the oppression subpopulations of T-lympho-
cytes, have the helper-suppressor function — Th (CD4) — 29.5 
± 1.1% (p <0.001) and 341.8 ± 32.1 cells/1 mcl blood (p<0.001) 
(control in 36.5% ± 0.7 and 616.4 ± 44.3 cells/1 mcl of blood, re-
spectively), the contents of Ts (CD8) — 13.8 ± 1.4% (p<0.05) and 
127.3 ± 9.8 cells/1 mcl blood (p<0.01)

On the side of B (CD19) — cell link, opposite, the tendency 
to increase as the relative parameter — 20.6 ± 2.3% (p<0.05), which 
was 1.4 times higher than those of the control group values, such and 
totally — 1.7-fold increasing — 385.8 ± 33.4 cells/1 mcl of blood 
(in the control — 230.1 ± 26.7 cells/1 mcl of blood).

An appreciable activation of B-cell immunity against the back-
ground suppression of T cells in CP reflected in the SI spectrum. 
For example, attention is drawn to the increasing in IgA production 
to 3.97 ± 0.41 g/l (p<0.05), which may be a reflection of the organ-
ism immune adjustment CP patients in response to enzymatic in-
toxication.

It was found authentically a high content of IgG — 22.42 ± 
0.75 g/l (p<0.001) (in control of 15.9 ± 0.94 g/l). IgM concentra-
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tions were within thenormal 1.7 ± 0.2 g/l (p> 0.05). Under the influ-
ence of conservative treatment did not happen recovery of T (CD3)-
cell, and its subset profile. At the same time there was a tendency in 
decreasing SI classes IgA and IgG.

Analysis of the spectrum of cytokines has shown that in patients 
with CP during the aggravations markedly increases the parameters of 
pro-inflammatory cytokines: TNF-α up to 202.6 ± 22.3 pg/ml (nor-
mal — 24.5 ± 5.1 pg/ml, p <0.001) and IL-6 was increased 6 times 
(317.4 ± 53.5 pg/ml and 47.8 ± 11.2 pg/ml, respectively, at p<0.001). 
The level of anti-inflammatory cytokine  IL-4 have  increased by 
4.3 times compared with the norm, which was statistically confirmed 
(157.5 ± 36.7 pg/ml and 32.6 ± 14.3 pg/ml, respectively, p<0.001).

Thus, in patients with CP have found secondary immunode-
ficiency, for which we used to eliminate Thymoptinum applied in 
combination with basic therapy (antifermental agents, spas-
molytics, antibacterial and other drugs).

Immunotherapy resulted to an increasing in both relative — 
54.7 ± 3.2%, and the absolute values of T (CD3)-lymphocytes — 
992.3 ± 64.8 cells/1 mcl of blood. At the same time, increasing and 
stabilization were observed in Th (CD4) and Ts (CD8). This im-
munoregulatory index consisted 2.2.

IgA concentration is moderately decreased during the treatment 
process. There was a trend in increasing IgM to 2.23 ± 0.2 g/l IgG to 
23.7 ± 1.62 g/l after 1 month after the treatment, however, it should be 
noted that in the period of remission was highest IgG levels, that was 
probably due to the severity and duration of the pathological process, 
as well as the reduction of reparative processes in the pancreas.

Carrying out traditional treatment in patients with CP was not-
ed moderate decreasing levels of TNF-α, IL-6 (p<0.05; compared 
with the data before the treatment) and a weak increase in IL-4 and 
172.3 ± 41.1 pg/ml. Influenced by immunocorrective therapy con-
ducted on a back-ground of the traditional treatment, in patients 
with CP was revealed marked reduction of pro-inflammatory cy-
tokines: TNF-α to 118.4 ± 29.1 pg/ml, IL-6 133.6 ± 51.8 pg/ml. 
Moreover, it was observed the reduction in production of anti-in-
flammatory cytokine IL-4 95.2 ± 27.4 pg/ml.

It should be emphasized that our data is quite combined with 
the works of other authors in this research direction [9; 11].

Positive picture of changes in the immune system, in most cases 
combined with the improvement of the clinical course of CP, which 
was reflected in the reduction of toxicity, reducing the intensity of 
pain and improving the condition of patients.

Conclusions:
1. The CP patients was observed significant changes in the func-

tioning of most of the parameters of the immune system, namely the 
profound suppression of T (CD3)-lymphocyte subpopulations and 
the tension of immunity.

2. In patients with CP it was revealed a trend in the growth rates 
of pro- and anti-inflammatory cytokines, to some extent character-
ized by the pathological process that occurs in the pancreas.

3. The combination of traditional treatment and Thymopti-
num is effective in patients with CP, as it contributed to the resto-
ration and stabilization of most of the parameters of the immune 
system.
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Relevance. Delay Syndrome fetal development is a topical is-
sue for modern obstetrics and pediatrics, as it is a major cause of 
perinatal morbidity and mortality, and may lead to serious conse-
quences for child development.

Results and discussion. In this regard, an attempt was made to 
evaluate the etiology of intrauterine growth retardation, highlighting 
recommended in the literature four basic groups of disease risk fac-
tors. The first group — social and biological risk factors. For this 
refined age of women giving birth, their profession and occupation. 
It was found that 9.8% of the cases mentioned the birth of children 
with intrauterine growth retardation from age nulliparous and in 
1.9% of cases — from young nulliparous. When accounting pro-
fession and occupational exposures revealed that the majority of 
women (41.2%) were disabled (housewives), in most cases, having 
a low level of material in the family; 9.8% of women in childbirth 
were pupils and students who have psychological and physical stress, 
as well as insufficient and unbalanced nutrition have extremely ad-
verse effects on fetal development. For students of the frequency of 
occurrence is followed by women engaged in heavy physical labor 
(9.7%) and women working in hazardous work (3.9%). It is such a 
profession as a painter, pressovschitsa, shtampovschitsa and work in 
paint shops.

The second group of risk factors is a so-called maternal factors 
that lead to fetal growth retardation. Here, in addition to women’s 
nutritional defects (deficiency of protein, vitamins, zinc and other 
trace elements) are various contributing factors maternal health: 
pregnancy pathology, bad habits, intake of certain medications. For 
example, among mothers related diseases in 31.3% of cases, there is 
cardiovascular disease (various options neurocirculatory dystonia, 
rheumatism, varicose veins), in 29.4% of cases — pelvic inflam-
matory disease (appendages of the uterus), 11, 7% — hormonal 
disorders (obesity, hypothyroidism ovaries, adrenal hyperplasia, 
neuroendocrine syndrome). Furthermore, frequency of occurrence, 
observed kidney disease (chronic pyelonephritis, nephroptosis) 
and infectious diseases of mother (hepatitis, acute respiratory vi-
ral infection, syphilis, trichomoniasis).

Lead among chronic pathologies of pregnancy takes placen-
tofetal failure (88.2%)) that progresses rapidly when the duration of 
gestation the placenta begins to exceed the ability to provide nutri-
ents to the fetus. Chronic fetoplacental insufficiency was present in 
all women with post-term pregnancy, and 2/3 of women with nor-

mal pregnancy on the background of comorbidity. This is followed 
by the previously tolerated abortion (medical abortions — 35.3%, 
spontaneous abortions — 1.9%), worsening during this pregnancy, 
and the presence of a long period of infertility (13.7%), the threat 
of termination of pregnancy (54.8%), toxemia of pregnancy (49%), 
anemia (45.1%), gestational pyelonephritis.

The third group of factors — placental risk factors. These in-
clude Xia defects in placental development (17.6%), placental ab-
normalities (19.6%), entanglement umbilical cord around the baby’s 
body parts (17.6%), it is absolutely short umbilical cord (1.9%). These 
structural abnormalities of the placenta, as well as its attachment led to 
a decrease in the surface area involved in the exchange of substances 
between mother and fetus. This sposobst-Vova and pathology that oc-
curs at birth: Early passage of okoloplod-waters (47%), the presence 
of obscheravnomerno narrowed pelvis (29.4%), seeking to-tional 
labor (15.7%), post-partum hemorrhage (7.8%).

The fourth group of risk factors (fruit factors) have been iden-
tified in this group of children. These include multiple pregnancy, 
chromosomal diseases, hereditary metabolic abnormalities, con-
genital malformations, intrauterine generalized infection

Follow-up monitoring of children with intrauterine growth dur-
ing the year revealed that the vast majority of them (82.9%) were 
observed neurologist. The predominant clinical syndromes were py-
ramidal insufficiency syndrome, movement disorders, neuro-reflex 
excitability, hypertensive, asthenoneurotic syndromes. Positive dy-
namics on the background of the treatment was observed in the vast 
majority of children (63%) and only 37% of children continue to be 
supervised by a neurologist in the second year of life with minimal 
cerebral dysfunction.

Conclusions. Thus, according to the survey, the most common 
risk factors for preterm birth children with intrauterine growth are 
as follows:

1. Pathology of pregnancy and childbirth (chronic fetoplacen-
tal insufficiency, and the threat of interruption of pregnancy toxico-
sis, anemia, previous abortions).

2. Systemic and infectious diseases such as mother-of before 
the pregnant, and during it (cardiovascular disease, inflammatory 
diseases of the genital organs and kidney, hormonal dysfunction, 
various infectious diseases-nye).

3. Unbalanced and poor nutrition during pregnancy (almost 
complete lack of fruit and vegetables needed in their diet).
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Instrumental correction of scoliolytic disease in children 
and teenagers in the Republic of Uzbekistan

Abstract: The article presents therapy results of 71 patients with scoliolytic disease treated by means of three- stage surgi-
cal correction method. It was noted that segment reconstruction and instrumental correction was more successful than other 
modern world analogies, and it was a selective method in the complex radical therapy of severe (95 –186 ° Cobb) forms of 
scoliolytic disease among children and teenagers.
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Topicality. The therapy of axis deformations of ver- tebral 
collumn is one of the most difficult problems of the modern ver-
tebrology. In spite of the significant success in the surgery of verte-
bral axial deformations in the recent decades, instrumental correc-
tion is still difficult for vertebrologists and the result of operations 
are not always satisfactory for ortho- pedists and the patients. The 
main reason is that the major- ity of surgeons make an accent on 
the application of various correction and fixation devices, pay-
ing little attantion to the whole impact complex [1]. The surgical 
method of instrumental correction of sco- liolytic deformations 
most widely spread in Europe accord- ing to CDI [3] is not always 
effective and safe. The volume of correction after the application of 
that technology among the patients with average angle of scoliolyt-
ic drift equal to 55 ° deformation correction is only 54.5%, and at 
the remote terms only 41.9% of the corrections are preserved [1]. 
The number of complications is still high — 26% [2], among them 
acute neurological disorders can reach 17% [4]. Sometimes it is 
possible to stop progression of vertebral deformation, to prevent 
development of inner organs’ involve- ment, to protect a patient 
from various complications and to normalize social aiming only 
by means of complex surgical operations. For the successful sal-
vation of these problems it is rational to follow the principle of 
step-by-step therapy.

The aim of the research was the estimation of three stage re-
constructive correction method efficiency for the severe forms of 
scoliolytic vertebral deformations.

Materials and methods of the research. From 2001 to 2014 on 
the territory of Uzbekistan 71 patients were oper- ated with the ap-
plication of three stage surgical correction method. The average age 
of the patients was 16.6±5.8 years (13–33 years old). The average 
angle of scoliosis in the group was 125.4±2.60 (from 95 ° to 186°) 
Cobb, Risser’s symp- tom — 3.4. It was mostly in thoracic-lumbar 
57.7% (41) and thorac- ic 42.3% (30) location. Pathologic kyphosis 
was detected in 71.8% (51) with average central angle of projection 
hyper- kyphosis 91.6±1.9° (42 °–181°), misbalance of corpus to co- 
cix in 71.8% (51). The average kyphosis angle of Т1-Т12 was equal 
to 45±2.6 о (5°–108°), L1-L5 lordosis (–) 49.9±1.2° (108–+36 °). 
According to etiology there was prevalence of idiopathic 49.3% (35) 
and dysplastic 23.9% (17) scoliosis. Congenital abnormalities and 
systemic pathology (neurofi- bromatosis, Ehlers-Danlos syndrome) 
was 14.1% (10) and 12.7% (9) correspondingly. 74.6% (53) of the 
patients had complicated anamnesis, associated pathology and 
compli- cations, such as pyelonephritis, cholecystitis, osteoporosis, 
syringomeylia, hypothyroids, hyposomia, myelopathy, myo- cardi-
tis, sepsis and others.

Results of the research. At the first stage of three stage cor-
rection course we performed correction of vertebral defor- mation 
on the  value of functional component of deformation mobility 
achieved in the process of conservative extension preparing. Single-
shaft telescopic distractor with 4–5 hooks for sublaminar fixation 
to vertebrae was attached along con- cave side of deformation. The 
second stage included transpleural mobilization disk ectomy (aver-
age 5.2 disks (from 3 to 7)) with segment recon- struction of verte-
bral bodies and intervertebral spondylodesis with auto transplants. 
The procedure was finished by addi- tional correction of deforma-
tion with periosteum resection of 3–6 ribs, segment resection of 
dorsal parts of vertebral column along the arch and dorsal spondy-
lodesis with bone transplan- tants. For the correction of the defor-
mation we applied single- shaft and double-shaft endocorrectors 
(patent № IAP 03203. dated 22.09.2006). The surgical correction 
was performed in three stages (to- tally 241 operations), average 3, 
2 stage operations per a pa- tient and 19.6 days (14–25days) for a 
stage. Average 49.2 days for the complete therapy term. The average 
mean for scoliosis correction was 46.7% (31.2–58.6%) after the first 
stage and 64.1% (43,7–79,2%) at the end of the correction. And the 
average remaining angle of scoliosis curve after correction was 44.1° 
(23°–92°). There was registered growth increase to 12.5cm (4–29) 
because of prolongation of body length. Complications occurred in 
10.8% of the children. These were: 3 pyramidal disorders, 5 soft tis-
sues fistulas (St.Aureus. Ps.aerugenosae), 1 liquorrhea, and 3 exac-
erbations of chronic diseases. All complications were eliminated by 
means of pro- longing of hospitalization term to 4.3 days average.

The average value of correction defeat in 2 years was 6.5±1.45 °, or 
7.5% of the total value of the achieved correc- tion. At the term from 
3 to 5 years — 3.8±1.22 °, or 4,4% correspondingly. The average vol-
ume of pathologic kyphosis correction was 62.3±2.73°. Correction of 
the pathologic ky- phosis in the cases of thoracic and thoracic-lumbar 
location was approximated to the physiological level in all the patients, 
among them 8 patients had hypercorrection and hypokypho- sis state. 
Pathologic kyphosis correction defeat in 2 years was 4.6±0.5, or 7.4%, 
while at the term from 3 to 5 years 3.8±0.31 ° more, or 6.1%. In one 
of two patients with lumbar location of pathologic kyphosis we were 
successful to form physiological lordosis, and in the second one — 
hypolordosis. The balance of frontal axis was recovered to 87.4±3.8% 
average. The loss of the balance within 2–5 years of monitor- ing didn’t 
exceed 1,5%. Hyper lordosis was changed to 44.2%, to physiologic 
size, average up to 35.8±1.54 ° in the group. In the process of the cor-
rection we achieved growth increase to 10.3±1.24 cm (6–27 cm) by 
means of increasing body length. In 2 years there was average loss 
of body length to 2.9±1.26 cm, and at the terms from 3 to 5 years 
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to 0.8±0.01 cm more. There were noted 5 complications and it was 
3.9% of the number of the performed operations and 10.8% of the 
oper- ated patients. Three patients had 4 additional operations for 
the elimination of complications. All patients were stand to a vertical 
position on the 3–5th days after correction and dis- charged home on 
the 8–19 days after the final stage without external immobilization. 
In a month the patients could start studying and working with some 
limitations, and in 6 months without any limitations.

Conclusion. Thus, the step-by-step segment reconstruction 
and instrumental correction is better than other modern world anal-
ogies and it was a selective method in the complex radical therapy of 
severe (95 –186 ° Cobb) forms of scoliolytic disease among children 
and teenagers. For the maintenance and maximal safekeeping of sco- 
liolytic deformation correction in the short and longer peri- od it is 
necessary to apply step-by-step surgical method, which provides 
significant deformation correction to 73%.
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Assessment of genetic factors in patients 
with various forms of Nephrotuberculosis

Abstract: Studies showed high prevalence of nephrotuberculosis forms among people with unfavorable and relatively 
unfavorable combinations of genetic markers. Definition of various combinations of genetic markers associated with chronic 
renal failure can be used for the determination of risk groups of that disease.
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Topicality. Recently great attention is paid to the definition 
of interrelation of tuberculosis with genetic markers [5; 6]. Some 
authors studied various genetically determined factors, including 
haptoglobin (Hp) phenotypes, activity of glucose 6phosphate de-
hydrogenase (GPDG), inactivation of hydroside isonicotinic acid 
(HINA) with appearance and development of lung tuberculosis [2; 
3]. In statistical processing of the results of the definition of genetic 
markers combinations in patients with lung tuberculosis some au-
thors found 24 combinations of Hp phenotype, HINA inactivation 
type and activity of erythrocyte enzyme of GPDG [2].

Definition of genetic markers and peculiarities of its combina-
tions’ distribution in patients with tuberculosis has a perspective in 
the prognosis of the progress character, efficacy of the therapy of that 
disease [1; 4]. We did not find any studies of nephrotuberculosis 
(NT) in the available literature.

The objective of that study was assessment of the combination 
of genetic markers in clinical progress of various forms of nephro-
tuberculosis.

Materials and methods. We examined 237  patients with 
nephrotuberculosis carriers of  various combinations of genetic 
markers. Among the examined patients 64 (27.0%) had limited 
forms of NT, 173 (73.0%) spread forms of NT. There were 118 men 

and 119 women (49.8% and 50.2% respectively), in other words 
almost similar.

For the revealing of various combinations of genetic markers 
we determined haptoglobin (Hp) phenotypes by means of disk elec-
trophoresis in polyacrylamid gel in compliance with N. S. Osina’s 
method (1982); activity of erythrocyte glucose-6-phosphate de-
hydrogenase (GPDG) by means of A. S. Asatyani’s method (1969); 
type of hydroside isonicotinic acid (HINA) inactivation by means 
of G. N. Grebennik’s method  in modification of G. O. Kaminski 
(1996). According to complex combinations of these genetic mark-
ers with the help of Kazakov’s et. al. method (1999) four combina-
tions of genetic markers were determined:

1. Unfavorable — combination of homozygous phenotypes of 
Нр 2–2 or Нр 1–1+ weak type HINA+ inactivation, diminished 
activity of erythrocyte GPDG;

2. Favorable — combination of heterozygous Нр 2–1+ phe-
notype, strong type HINA+ inactivation, normal or increased ac-
tivity of erythrocyte GPDG;

3. Relatively unfavorable — combination of two unfavorable 
and one favorable genetic marker;

4. Relatively favorable — combination of two favorable and one 
unfavorable genetic marker.
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Functional status of kidneys was studied according to the data 
of creatinin concentration and urea in blood and glomerular filtra-
tion according to endogenous creatinin. Among the patients we 
followed chronic renal failure (CRF) was revealed in 131 (55.3%). 
Among them the most often observed was compensated stage of 
CRF (71.0%), less often latent (19.1%) and intermittent (9,9%) 
stages of CRF. We studied prevalence of various stages of CRF in 
patients with nephrotuberculosis and various combinations of ge-
netic markers (CGM).

Results and discussion. In the study of the character of car-
rying of the genetic markers we revealed the difference in the prev-
alence of various forms of nephrotuberculosis. Thus, in patients 
with unfavorable and relatively unfavorable CGM, spread forms 
of NT were revealed 5.2 and 6.2 folds more often (86.2±6.4%; 
83.8±3.5%) than limited forms (13.8±6.4%; 16.2±3.5%, Р<0.001). 
In patients with favorable and relatively favorable CGM spread 
forms of nephrotuberculosis were observed 1.4 times more of-
ten (57.9±42.1%) than limited forms of nephrotuberculosis 
(58.3±41.7%; Р>0.2; P<0.05). So among the patients with un-
favorable and relatively unfavorable CGM there is prevalence of 
spread forms of nephrotuberculosis.

The represented results of functional testing of kidneys of the 
patients with nephrotuberculosis and various CGM testify that the 
results of the functional status of kidneys in patients with unfavorable 
and favorable CGM differ. The level of urea in blood was increased 
2 fold (10.4 and 5.3 mmol/l, respectively, P<0.001), creatinin in 
blood 1.5  fold (148.5 and 96.3 mkmol/l respectively, P<0.001) 
in the patients with unfavorable CGM, than in the patients with 
favorable ones. Glomerular filtration in patients with unfavorable 
CGM was 1.7 fold decreased in comparison with the patients with 
favorable CGM (78.2 and 130.8 ml/min, respectively, P<0.001). 
In the comparison of average means of creatinin amount in blood 
and glomerular filtration in patients with relatively unfavorable and 
relatively favorable CGM practically does not differ (109.6  and 
99.0 mkmol/l and 95.9 and 112.4 ml/min, respectively, P>0.5). 
In spite of it, urea in blood was increased 1.4 fold in the patients 
with relatively unfavorable CGM, than in the patients with relatively 
favorable CGM (7.3 and 5.4 mmol/l, respectively, P<0.001).

Thus, these studies of the functional status of kidneys  in 
nephrotuberculosis indicate that the patients with unfavorable and 
relatively unfavorable CGM have greater degree of kidney exposure 
than in the patients with favorable and relatively favorable CGM.

Among 131 (55.3%) patients with CRF the most often ob-
served is the compensated stage of CRF (71.0%), less often latent 
(19.1%) and intermittent stages (9.9%). There were no patients with 
terminal stage of CRF. In limited forms of nephrotuberculosis there 
were 6fold more patients without CRF, than with CRF (Р<0.001). 

Vise versa in spread forms of nephrotuberculosis there were 2.4 fold 
more patients with CRF than without (Р<0.001). The study of the 
prevalence of CRF various stages is of great interest for the nephro-
tuberculosis patients with various CGM. Among the patients with 
unfavorable CGM there were 3.1fold more people with CRF than 
without CRF (Р<0.001). Oppositely among the patients with favor-
able CGM, there are 1.4 fold less patients with CRF than without. 
Analogically, among the patients with relatively unfavorable CGM, 
there are 1.9 more people with CRF than without it (Р<0.001). Op-
positely among the patients with relatively favorable CGM there are 
1.6 less people with CRF than without it (P<0.01). In various cases 
of CGM the most often revealed ones were patients in the second 
stage of CRF. So, with unfavorable and relatively CGM there were 
4.5 fold more patients with the second stage of CRF than with the 
first one. Among the patients with favorable and relatively favorable 
CGM there were 3 fold more patient with the second stage of CRF 
than these with the first stage. Among the patients with unfavorable 
and relatively unfavorable CGM the third stage of CRF was revealed 
1.7 fold more often than among the patients with favorable and 
relatively favorable CGM.

Thus, among the patients with unfavorable and relatively un-
favorable CGM we revealed patients with CRF 2.5 fold more often 
than without it (Р<0.001). Among these patients the most often 
met were ones with the second stage of CRF and it was more ex-
pressed in the patients with unfavorable and relatively unfavorable 
CGM.

Conclusion. The study of genetic background revealed as-
sociations of various CGM with diverse forms of nephrotubercu-
losis. Among the patients with unfavorable CGM limited forms 
of nephrotuberculosis were revealed in 13.8% cases, and spread 
forms in 86.2% (6.2 fold more often). Among the patients with 
relatively unfavorable CGM limited forms of nephrotuberculosis 
were revealed 5.2 times less (16.2%), than spread ones (83.8%). 
Patients with favorable and relatively favorable CGM had spread 
forms of nephrotuberculosis 1.4  times more often than limited 
forms (57.9  and 58.3%; 42.1  and 41.7% respectively). Patients 
with nephrotuberculosis with unfavorable and relatively unfavor-
able CGM had severe progress and complications of the disease 
2–3 times more often and more expressed, than among patients with 
favorable and relatively favorable CGM. Nephrotuberculosis pa-
tients with unfavorable and relatively unfavorable CGM had severe 
prognosis, requiring special attention, long term therapy including 
surgery for prevention further progressing with development of 
CRF. It was determined that patients with nephrotuberculosis car-
riers of unfavoforable CGM had progressing dysfunction of kidneys 
manifestation of which was rise of urea amount (2fold) and creat-
inin in blood (1.5 fold), decrease (1.7 fold) of glomerular filtration.

References:

1. Nersesyan А. А., Merkuryeva Y. A., Kornilova Z. K. Clinics, diagnostics and therapy of urologic tuberculosis//Prob. tub. – 2006. – 
№ 9. – P. 5–15.

2. Pavlova M. V. Skvortsova L. A., Kondakova M. N., Kovaleva R. G. The role of complex genetic prognosis in therapy and prophylaxis of 
tuberculosis of respiratory organs in teenagers//Prob. tub. – 2005. – № 11. – P. 30–34.

3. Chernik R. B., Kazakov K. S., Pyatayeva E. V. Importance of the definition of genetic markers in the prognosis of the severity of internal 
thoracic tuberculosis in children//Materials of the Vth congress of phtysiatrists and pulmonologists of Uzbekistan. – V., 2000. – P. 84–87.

4. Kamishan I. S. Possibilities of express diagnostic methods for tuberculosis of kidneys/I. S. Kamishan, A. N. Mams, P. I. Stepanov//The 
problems of tuberculosis and lung diseases. – 2006. – № 9. – P. 39–43.

5. Correlation of ESAT-6-spesific gamma interferon production with pathology in cattle following Mycobacterium bovis BCG vaccination 
against experimental bovine tuberculosis/H. Vordermeier [et al.]//Infect. Immun. – 2002. – Vol. 70. – P.3026–3032.

6. Archakova L. I. Perfection of the therapy on the basis of immunogenic factors study in the formation of tuberculosis of lungs: Abstract 
of Doct. diss./L. I. Archakova. – SPb., 2009. – 38 p.



Industrial traumatism among «Ferganaazot» workers and systematic analysis methods for determination of priority measures...

147

Khashirbaeva Dinora Makkambaevna,
Research Institute of sanitation, hygiene and occupational diseases

of the Ministry of Health of the Republic of Uzbekistan,
Laboratory of industrial toxicology and occupational health,

laboratory head, senior researcher
Laboratory of industrial toxicology and occupational health,

academic secretary, senior researcher
E‑mail: dkhashirbaeva@mail.ru

Industrial traumatism among «Ferganaazot» workers and systematic 
analysis methods for determination of priority measures for its prevention

Abstract: In this article is given main reasons, indicators of injury, among main occupational groups of “Ferghanaazot” work-
ers. In order to prevent occupational injuries, improve an efficiency of the implemented preventive measures, development of 
targeted activities it is necessary to carry out a systematic analysis of occupational injuries causes, based on certainty and relevant 
registration acts on accidents at work.
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One of the main tasks of labor protection in production is cre-
ation of healthy and safe labour conditions that causes need of a 
high-quality preparation for this area of the working personnel, in 
particular performing activities in workplaces with especially dan-
gerous and dangerous labour conditions.

According to an assessment of  International association of 
social safety and the International Labour Organization (ILO), in 
the world annually there are 125 million occupational accidents 
as a result of which 1,1 million people, 25% from them of impact 
of hazardous and dangerous substances are died. In the European 
Union countries annually there are about 7 million cases of an indus-
trial traumatism [1, 860–867]. In Russia in production 650 people 
monthly are died, 1000 people reach disability and about 20% of 
people work in the conditions which are not answering to sanitary 
and hygienic regulations. Therefore, it is possible to make a conclu-
sion that a specific weight of workplaces with harmful and danger-
ous labour conditions grows and owing to an industrial traumatism 
leading to economic losses in raises production [2].

An  industrial  injury (labor mutilation) is a consequence of 
action on an organism of various external, dangerous production 
factors. More often the industrial injury is determined as a result 
of mechanical impact in case of tripping-over, falls or contact with 
mechanical equipment. By nature impact, industrial injuries can be 
mechanical, thermal, chemical and electric. Basic reasons of an in-
dustrial traumatism are technical which arise owing to design short-
comings, machines defects, mechanisms, engineering procedure im-
perfection, lighting insufficiency, protective equipment defect, lack 
protective facilities, mechanization and automation insufficient of 
hard and harmful work. Sanitation hygienic reasons which are con-
nected with requirements violation of sanitary standards (tempera-
ture humidity regime), lack of sanitary and amenity facilities and 
devices, lack of a workplace organization, etc. The organizational 
reasons, are connected with abuse of regulations of vehicle operation 
and equipments, a bad organization of handling works, violation 
of a work-rest schedule (overtime works, idle times, etc.), abuse of 
safe engineering regulations, untimely instructing, low labor and 
productive discipline, lack of proper control of production process, 
lack of warning labels, etc. [3, 13–15]. Besides, for female workers of 
many productions leading to an injury rate the psychophysiological 
reasons connected with labor discipline violation, intentional self-
traumatizing, over fatigue, bad health, family problems, etc. are the 
most frequent reasons.

According by studying goal of the reasons of an industrial trau-
matism in production of JSC “Ferganaazot” features of labour condi-
tions and engineering procedure have been revealed. A labor activity 
of the primary professions occupied in this production are charac-
terized by high work rate, use of a manual work in labor-intensive 
processes, adverse sanitary and hygienic conditions, implementa-
tion of chemical reactions at high temperatures, getting in a height 
which in a complex are created a risk for an industrial traumatism. 
Professional groups of service technicians, masters, cars drivers 
of various brands, being a risk group, are exposed to mechanical im-
pact of technical shortages: engineering, machines defects, devices, 
aggregates, transporters, imperfection of engineering procedure, 
insufficient mechanization and automation of hard and harmful 
work. Besides, violations by workers of safety regulations and pro-
duction instructions also lead to an injury rate in production. When 
studying an industrial traumatism for 2014–2015 among the exam-
ined workers, it has been revealed that most often there were closed 
fractures of the upper extremities at service technicians of various 
sites — 15,7%, urea production equipment operator — 11,8%. The 
highest rates of an injury rate by closed fractures of the lower extrem-
ities were revealed at riflemen and equipment operators with identi-
cal value — 11,8%. Cases of an industrial traumatism were revealed: 
rib fractures at engine drivers, service technicians in 2014; isolated 
cases of a vertebra fractures at the equipment operator and a burn at 
the electric welder in 2015. Established cases of an industrial trau-
matism in JSC “Ferganaazot” were indicated a need of systematic 
analysis, with a subsequent development of precautionary actions.

Considering that one of the most important conditions of fight 
against an industrial traumatism in JSC “Ferganaazot”, so it is im-
portant to make a systematic analysis of the reasons of its origin 
which is based on reliability and care of registration of accidents. 
There are monographic, topographical and also statistical methods 
of an industrial traumatism analysis are widely used in practice [4, 
90–91]. The monographic method provides a multilateral analy-
sis of the injury reasons directly in workplaces. At the same time 
study an organization and labour conditions, equipment condition, 
stock, tools. This method is effective at statistical analysis of status 
of labor condition protection. The topographical analysis method 
allows establishing a place of the most frequent cases of an injury 
rate. For this purpose on the plan scheme of an entity where work-
places and equipment are designated, note a number of accidents 
for an analyzed period. It allows paying more attention to improve-
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ment of labour conditions in workplaces where most often there 
are accidents. The statistical analysis method is based on studying 
of quantitative indices of reports about accidents at entities and in 
organizations. At the same time frequency coefficients and severity 
of an injury rate are used generally. The frequency coefficient (Cf) 
determines a number of accidents on 1000 workers for an account-
ing period and is calculated by a formula:

Cf = An.1000/Aw, where are
An — a number of accidents for an accounting period with 

disability over three days;
Aw — an average number of workers.
A coefficient of injury rate severity (Cs) shows an average num-

ber of disability days, happens by one accident for an accounting 
period and identified by a formula:

Cs= Dt/An, where are
Dt — total days quantity of disability because of accidents;
An — a number of accidents for an accounting period.
Conclusions: Based of a comprehensive analysis of labour 

conditions of JSC “Ferganaazot” implementation of preventive ac-
tions for injury prevention in the following directions is necessary: 
organizational and technical, sanitary and hygienic, treatment-and-
prophylactic. Carrying out these actions in the production shall 
be included: observance of requirements of regulatory legal acts 
for labor protection; corresponding sanitary consumer services 
of workers; a constant control and automation of production pro-
cesses in the most life-threatening workers sites; providing and an 
operating control behind serviceability of the equipment, ensuring 
protection with individual protective equipment, overalls, etc.; to 
bring the standard indicators by KMK 2.01.05.-98 illumination lev-
els, noise, microclimate parameters in a workplace. Obligatory in the 
production to organize training and knowledge examination again 
gone to work workers, workers of especially hazardous occupations 
by the main methods of a safe labour conditions organization in 
the field of labor protection, carrying out introduction training in a 
workplace, periodic (repeated), unplanned and current instructing 
of workers in safe engineering.
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Algorithm of diagnosis and surgical treatment 
of postoperative chylothorax

Abstract: The analysis of 14 patients with postoperative chylothorax. Evaluated the effectiveness of the treatment of chy-
lothorax. Developed an algorithm for the treatment of postoperative chylothorax.

Keywords: thoracic surgery, postoperative complications, triglycerides in pleural fluid, VTS.

Actuality of the problem. Chylothorax — a pathological con-
dition characterized by the accumulation of lymph in the pleural 
cavity of various etiology. The phenomenon was first described Bar-
tolet in 1633 [5]. Chylothorax often a postoperative complication 
of thoracic surgery, catheterization subclavian vein [1; 2; 3], the 
frequency of which is from 0 1% to 2.5% of the patients with thoracic 
pathology. Less commonly, it can be due to malformation of the 
lymphatic system of the lungs or chest cavity. Also chylothorax may 
be a manifestation of malignancy, trauma of neck or thoracic cavity.

Remain not fully developed approaches to the treatment of 

chylothorax: indications for conservative and surgical approaches, 
terms and methods of surgical interventions [4].

Objective: to develop the optimum tactics of surgical treat-
ment of postoperative chylothorax.

Material and methods studied the results of examination 
and treatment of 14  patients with postoperative chylothorax: 
12 of them among the 6895 operated patients in Center for tho-
racic surgery of the Krasnodar Regional Clinical Hospital from 
2003 to 2008 were 0.17% and 2 patients in the RSCS named after 
acad. V. Vahidov among 1899 operated on for different diseases 
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of the lungs and mediastinal organs in the period from 1999 to 
2010. In all patients, the diagnosis  is confirmed by laboratory 
and instrumental methods. Men were 11 (78.57%) and 3 wom-
en (21.43%), the average age was — 45.5 ± 4.34 years (range, 
23–72 years). Pleural effusions were unilateral in all patients by 
surgery. The cause of chylothorax in all patients had surgery on 
the chest. These procedures included thoracotomy with resection 
of lung and mediastinal lymph node dissection (9 patients), lung 
resection without lymph node dissection (2 patients), the removal 
of mediastinal tumor (2 patients), and pneumonectomy with in-
trapericardiac treating vascular lung root. The average concentra-
tion of triglycerides was 13.7 ± 2.12 mmol/L.

Results and discussion.
It should be noted that in all these cases, the allocation of a 

large quantity of discharge from the drainage prompted suspicion 
on lymph expiration. In all 14 cases, the first day of the drains was 
allocated more than 1.5 liters of fluid. Pleural effusion is rated as 
milk in 4 (28.6%) patients, in all other cases serohemorrhagic fluid. 
All patients started after the detection of chylothorax treated with 
conservative measures. All patients were prescribed a diet with a 

decrease in the amount of fat. In 5patients in the conservative treat-
ment measures was included Sandostatin (20–100 mg per day in-
travenously with 400 ml saline solution).

Conservative measures were effective in 2 patients. The two 
patients after conservative therapy started the selection of lymph 
decreased by 2 times, reduced to 50–100 ml over the next 2–3 days, 
on the 7th day completely stopped. After a preliminary X-ray con-
trol of the chest drainage tube removed. 12 patients were operated 
on, 11 is clipping VATS thoracic duct, in one case conversion and 
ligation of thoracic duct.

At January 1 patients despite the behavior of conservative 
treatment of discharge from the drainage had a tendency to 
decrease, and they are subject to repeated surgical procedures. 
1 patient made PTS sanitation inspection of the pleural cavity, 
conversion, ligation of thoracic duct. Following the reopera-
tion was observed complications. Drainage tubes are removed 
at 3–4 hours.

Based on our experience of treatment of postoperative chylo-
thorax and literature data we offer our algorithm of surgical treat-
ment of postoperative chylothorax.

Fig.1. Algorithm of the diagnosis and surgical treatment of postoperative chylothorax

In this way, our data suggest a high performance combina-
tion of conservative and military-technical cooperation  in the 
treatment of postoperative chylothorax. In the absence of effect 

of conservative measures during the first 3 days and significant 
losses lymph surgical treatment.
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Morphological changes in kidneys after 
experimental acute brain ischemia in rats

Abstract: The morphological study of the kidneys and the brain after acute brain ischemia in rats proved the existence of 
angio-cerebro-renal relationships due to hemodynamic disorders and endothelial dysfunction. Considering the secondariness 
and the mediation of renal injury in experimental ischemic stroke, angio-cerebro-renal dysfunction in ischemic stroke may be 
caused by violation of central regulation, vascular-hemodynamic disorders and general systemic inflammatory response.

Keywords: ischemic stroke, kidneys, rats, experiment.

Introduction. Stroke is the leading cause of death and disabil-
ity among the working population in most countries of the world. In 
the United States annually about 700 thousand people suffer an isch-
emic stroke, while in Russia this rate is more than 450 thousand 
people, and in Uzbekistan — more than 40 thousand people. About 
15% of stroke patients die within first weeks of the disease, the ma-
jority of survivors after stroke lose the ability to work and in need 
of constant care [7; 9; 19]. This makes stroke an urgent problem of 
not only medical, but also socio-economic significance.

The role of kidneys in stroke has not been well studied. It is 
known that the pathogenesis of stroke is closely associated with hy-
pertension, heart diseases and atherosclerosis, which are among the 
most important causes of acute disorders of cerebral hemodynamics 
[2]. In turn, renal disorders are the important risk factor for car-
diac and cerebrovascular complications [6]. Population-based and 
epidemiological studies have shown that even the earliest subclini-
cal disorders in renal function are suggested as an independent risk 
factor for cardiac and cerebrovascular complications, as well as for 
repeated violations and mortality. To date, several main controlled 
trials have been conducted that assessed the relationship of the se-
verity of chronic kidney disease (CKD) with risk of development of 
cardiovascular complications and mortality [5; 18].

The brain, heart and kidneys in the human body function inde-
pendently from each other. However, high consumption of oxygen 
and energy is common for them that determines their high sensi-
tivity to hypoxia [12; 16]. Vascular system performs a communica-
tive function, and any changes of the vascular wall (endothelium), 
changing the indicators of central and peripheral hemodynamics, 
would contribute to the changes of transcapillary exchange, devel-
opment of hypoxia and hypotrophy of tissues [8]. In turn, at lo-
cal necrotic processes in brain ischemia, decay products, entering 
the blood, circulate, contributing to the development of response 
of the endothelium, and are excreted by the kidneys that can lead 
to changes of the renal parenchyma, i. e. worsening the course of 
both primary and secondary damage of organs and tissues [2]. At 
the same time, polypharmacy and a large number of drugs used in 
stroke, their inadequate use, complicate the kidneys function that, in 
general, affects the state of stroke patients and impairs the prognosis.

It is known that the study of mechanisms of disease in various 
experimental models contributes to solving medico-social prob-
lems arising in connection with the prevalence of stroke. However, 
there is no sufficient data concerning morphological changes in the 
kidney after ischemic stroke in the available literature that prompted 
us to conduct the present study.

The purpose of the study was to investigate the morphological 
status of kidneys in the model of experimental ischemic stroke in rats.

Materials and Methods
Production of experimental acute brain ischemia
Forty-two male outbred white rats weighing 220–280  g. at 

the age of 4–7 months were taken for the experiments. Rats were 
kept  in  vivarium conditions with free access to food and water. 
21 rats (main group) were anesthetized with etaminal (50 mg/kg, 
i. p.). Anesthetized rats were laid on their back and a midline neck in-
cision made. The left common carotid artery was carefully exposed 
and isolated. Then, the artery was doubly ligated with 3–0 silk suture 
for 40 minutes with subsequent reperfusion and full restoration of 
cerebral blood flow by elimination of the ligature and wound closure. 
In 10 rats under the same anesthesia, skin incision of the neck over 
the carotid artery was made followed by suturing of the skin (false-
operated group). 11 rats were intact. After the surgical operation, 
the rats were maintained under an infrared heat lamp until awake 
to avoid a decline in body temperature.

The animals care and the experiments were conducted in ac-
cordance with the requirements of International rules for the hu-
mane treatment of animals “Guide for the Care and Use of Labo-
ratory Animals” as contained in the Sanitary rules for equipment 
and maintenance of experimental biological clinics (vivariums) and 
conducted in compliance with the rules adopted in the European 
Convention for the protection of laboratory animals used for ex-
perimental and other scientific purposes (ETS N 123), Strasbourg 
(18.03.1986). All experimental procedures involving animals were 
approved by the Institutional rules for laboratories, vivariums, ani-
mal care and use.

Assessment of neurological state of animals
The animals were observed daily for 7 days. The Stroke-index 

MC Graw scale was used to assess the neurological status of animals 
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at 1–2 hours after surgery and in dynamics at the 1st, 3rd and 7th days 
of the experiment.

Morphology, microscopic preparations and images taking
At 1st, 3rd and 7th days after acute brain ischemia, the animals 

decapitated under ether anesthesia. Then, the brains and kidneys 
were removed. In accordance with the periods of observation, the 
main group of rats was divided into 3 groups of 7 animals each. 
The pieces of brain and kidney tissues no more 1x1 cm were im-
mediately immersed in 2.5% solution of glutaraldehyde for fixation 
with subsequent wiring according to standard methods in alcohols 
of increasing concentration. After embedding in Epon-Araldite mix-
ture (Fluka AG, Araldite Accelerator 964 + Epon Hardener DDSA, 
CH-9470, “Buchs”, Switzerland). Ultrathin sections were cut on the 
ultramicrotome LKB-V (“Broma”, Sweden). These were used for 
methylene blue and fuchsin staining for morphological evaluation. 
After staining, formed microscopic images of the studied tissues 
were taken with the aid of light-optical microscopy on the micro-
scope “Mikromed-2” (Russia) with fixed digital camera Scope Tek 
DCM-510 (USB 2.0) (“Leitz”, Germany) connected to a computer 
Pentium-4 with the pre-installed software “Scope Photo”. The im-
ages were printed on a color printer “Epson”.

Results of the study and their discussion
Neuronal cell death and neurological state of the rats after acute 

brain ischemia
At the day of surgery, in rats were objectively observed weak-

ness and hypotonia of the limbs on the contralateral side to the le-
sion, narrowing of the palpebral fissure (voluptas) on the side of 
the lesion. The animals could not rest on the feet, did not respond 
to the injections on the side of paresis, lost the appetite, became 
sloppy, careless and aggressive. One week after the operation, 9.52% 
of rats died and the surviving animals showed neuronal deficit of 
different severity.

At the first day after acute brain ischemia, the evaluation of 
neurological state in rats showed that nearly all (90–100%) ani-
mals had moderate neurological deficit in the form of sluggishness 
and slowness of movements. Significant neurological impairment, 
manifested in the form of manege movements in a circle and pa-
ralysis of the limbs, was observed in 30–40% of cases. Neurological 
deficit gradually increased in a time-dependent manner by the 7th 
day after the experiment.

It  is reported that  in the absence of hypotension, occlusion 
of common carotid artery generally does not cause neuronal cell 
death. However, other studies show that common carotid artery 
occlusion in Slc/Wistar rats induces neuronal cell death due to the 
patency of the posterior communicating arteries [11]. Thus, acute 
cerebrovascular occlusion, even if subsequent reperfusion made, 
induced failure of the cerebral circulation and acute neuronal cell 
death in the brains of adult rats.

Morphological investigations showed that at the first hours after 
acute brain ischemia pathological changes of neurons in the brain were 
characterized by polymorphism. Chromolysis of varying severity was 
noted. Brain edema, manifested by swelling and increase in the sizes 
and pallor of neurons, as well as by occurrence of pale extracellular fields 
of neuroglia, was revealed. Changes in the brain affect mainly separate 
nerve cells and blood vessels. These changes fit into the conventional 
morphological pattern of experimental ischemic stroke, the model of 
which was reproduced by the common standard methodology [1].

Morphological signs of the kidneys function after acute brain ischemia
Morphological structure of the kidneys after acute brain isch-

emia differed from that of the intact and false-operated rats. Mac-
roscopic study of false-operated animals marked that kidneys visu-

ally were bean-shaped, capsule was smooth, shiny, easily removed, 
exposing a smooth surface of kidneys. After cut, renal tissue was 
reddish-brown, the boundary between the layers of the kidneys 
was clear. There was a picture of glomerulonephritis and pyelone-
phritis as the result of an inflammatory response in 90% of rats in 
the main group.

Microscopically, already at the 1st day of acute brain ischemia, 
hypertrophy of the glomeruli, focal or segmental proliferation of 
mesangial cells was revealed in the kidneys (Image 1). This, per-
haps, indicates inflammatory reaction in response to hemodynamic 
disturbances.

Changes in the tubulointerstitial apparatus were not less impor-
tant. In 100% of cases the lumens of the proximal and distal tubules 
contained infiltrates of unknown etiology.

Image 1. Kidney of rats at the 1st day of acute brain isch-
emia. Hypertrophy of glomeruli, focal and segmental prolif-
eration of mesangial cells. Staining with methylene blue and 

fuchsin. Magnification: Ob. 40. Oc. 10

Production of cytokines (activating fibroblasts) with lympho-
cytes infiltration of the glomerulus, the erosion of the basal mem-
branes of tubules and glomerulus and the ingress of infiltration of 
the glomerulus into the urinary space were observed (Image 2). 
We hypothesize that the appearance of infiltration may be due to 
cross-reactive antibodies to the basal membrane of tubules and 
glomeruli. This proves the involvement of immunological mecha-
nisms in the kidney damage.

Image 2. Kidney of rats at the 1st day of acute brain isch-
emia. The violation of the proliferation of mesangial cells (2). 
Production of cytokines (activating fibroblasts) with lympho-

cytes infiltration of the glomerulus (1). The erosion of the 
basal membranes of tubules and glomerulus and the ingress 

of infiltration of the glomerulus into the urinary space (3). 
Staining with methylene blue and fuchsin. Magnification: 

Ob. 40. Oc. 10
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The glomerulus damaged in 100% of animals at the 1st day after 
acute brain ischemia. In mesangial area were observed deposition of 
fibrin. This further leads to damage of the epithelium of the capillaries. 
The capillaries were significantly enlarged, erythrocytes were visible. 
There was vascular damage in the intertubular region (Image 3).

Image 3. Kidney of rats at the 1st day of acute brain isch-
emia. Glomerular damage. Deposition of fibrin in mesangial 

area (2). Significant dilation of the capillaries of the glomeru-
lus with visible erythrocytes (1). Vascular damage the inter-
tubular region (3). Staining with methylene blue and fuchsin. 

Magnification: Ob. 40. Oc. 10

At this period, there was marked vasodilation of the capillar-
ies of the glomerulus with erythrocytes aggregation like “coin col-
umns” (Image 4). This was an evidence of the violation of blood 
rheology in the vascular system, particularly in the microvasculature. 
Erythrocytes aggregation creates favorable conditions for throm-
bus formation and deceleration of blood flow. On the other hand, 
erythrocytes aggregation is a compensatory response and lead to 
a faster delivery of oxygen to those tissues, which are in need of its 
presence. Because particularly erythrocytes carry oxygen, and their 
aggregation promotes oxygen rapid transportation to extensive sys-
tem of capillaries. Slowing of blood flow at erythrocytes aggrega-
tion was noted in venules, whereas in the arterioles the resistance 
to blood flow was much less that promotes more rapid movement 
of the conglomerate of erythrocytes (columns) with oxygen in the 
desired direction. Under these conditions, the aggregation abilities 
of erythrocytes have a positive effect on the outcome of the disease.

Image 4. Kidney of rats at the 1st day of acute brain isch-
emia. Vasodilation of the capillaries of the glomerulus with 
erythrocyte aggregation like “coin columns”. Staining with 
methylene blue and fuchsin. Magnification: Ob. 40. Oc. 10

At the 3rd day of the experiment, we found that after acute 
brain  ischemia  in the kidneys were observed dissolution of the 

basal membrane of the glomerulus and the migration of macro-
phages into the urinary space (Image 5). This lead to the appear-
ance of the lymphocytic-macrophage infiltration in the capsule of 
Shumlyansky-Bowman.

Image 5. Kidney of rats at the 3rd day of acute brain isch-
emia. Infiltration in the urinary space (1). Dissolution of the 

basal membrane and migration of macrophages into the 
urinary space (2). Staining with methylene blue and fuchsin. 

Magnification: Ob. 40. Oc. 10

Simultaneously, there was destruction of the vascular glomeru-
lus, significant gaps of the basal membrane of the capillaries of the 
glomerulus. There were determined zones of fibroid necrosis in the 
loops of the glomerulus (Image 6).

Image 6. Kidney of rats at the 3rd day of acute brain isch-
emia. Destruction of the vascular glomerulus. Significant 

gaps of the basal membrane of the capillaries of the 
glomerulus (a). Zones of fibroid necrosis in the loops of the 
glomerulus (a). Staining with methylene blue and fuchsin. 

Magnification: Ob. 40. Oc. 10
At the 7th day, there was complete disappearance of the glom-

erulus and its replacement by fibrin (Image 7). 70% of animals ob-
served a picture of acute renal failure (shock kidney), which was 
associated with impaired blood supply, ischemia of the kidneys with 
subsequent necrosis of the epithelium of the renal tubules and devel-
opment of acute renal failure — uremia. At shock kidney, disorders 
of blood circulation and reduction of water filtration in the renal 
tubules cause oliguria and anuria, followed by uremia.

Thus, morphological changes  in the kidneys after acute 
brain ischemia demonstrated the picture of nephrosclerosis. The 
most typical changes were in the blood vessels and the tubuloin-
terstitial apparatus. In the glomeruli, changes were characterized 
by ischemic disorders (thickening and wrinkling of the capillary 
walls with a gradual loss of permeability and formation of ischemic 
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wrinkling), proliferation of mesangial matrix with subsequent for-
mation of focal and segmental hyalinosis and sclerosis. These struc-
tural changes were considered by several authors as morphological 
markers of hypertensive renal damage [3; 10; 13; 14; 15]. There 
were infiltrates of different origin and changes of peritubular capil-
laries in the tubules. Scarring, atrophy of prostaglandinsynthase cells 
of the renal medulla were almost always present in the interstices. 
Analyzing the data of the literature [10; 17] and our own observa-
tions, we can conclude that sclerosis identified in the renal intersti-
tium reflects the loss by the kidney its depressant properties and is 
essential morphological substrate of hypertension and ischemia.

Image 7: Kidney of rats at the 7th day of acute brain isch-
emia. Global defeat of the glomerulus and its replacement 

by fibrous formation. Staining with methylene blue and 
fuchsin. Magnification: Ob. 40. Oc. 10

The mechanism of structural damage of the kidneys at the pres-
ent stage appear to be consistent with the following processes in 
the kidney. Increased hydrostatic intraglomerular pressure, which is 
transmitted uniformly in all directions, leads to the loss of negative 
charge and violation of the permeability of the basal membrane of 
glomeruli [13; 14]. Prolonged exposure of the increased hydro-
static intraglomerular pressure on the mesangium area leads to the 
deposition of low molecular weight proteins and albumin in it. This 
causes expansion of the mesangium and proliferation of mesangial 
cells, as well as destruction of small processes of the podocytes. Fur-

ther, this leads to the development of focal and segmental hyalinosis 
and sclerosis [10].

The studies of American researchers [4] have shown that hemo-
dynamic changes lead to hyperfiltration, which is a mechanism of 
adaptation when reducing the number of functioning nephrons of 
different origin. Despite the considerable smaller mass of function-
ing renal parenchyma, the kidneys retain their essential functions 
and maintain homeostasis a certain time. It should be noted that the 
state of hyperfiltration characterizes not only extremely high values 
of glomerular filtration rate (GFR), but also no increase or decrease 
of GFR in response to stimulation. Hyperfiltration is an early sign 
of violations of intraglomerular hemodynamics. On the one hand, 
this process has a compensatory nature, on the other — damaging 
effect on glomerular structure and accelerating the development of 
pathological process in the kidney [10].

Conclusions
Thus, the harmful effect of brain ischemia on the kidneys is of 

no doubt. The kidney may act as a direct initiator and “behind the 
scenes director” of the development of acute brain ischemia or be 
on-target. Glomerular hyperfiltration, microalbuminuria, protein-
uria, focal-segmental glomerulosclerosis, sclerosis of the renal in-
terstitium may serve as morphological markers of the development 
of hyperperfusional renal damage. In this regard, the need for the 
use of pharmacological drugs that improve renal hemodynamics, 
preventing or slowing the progression of chronic renal failure, is 
obvious. Nephrosclerosis is the end point of continuous ischemia 
and hemodynamic disturbances. Severe damages of vital organs-
targets in stroke, particularly the kidneys, and difficulties of correct-
ing their functions determine the urgency of the problem of effective 
nephroprotection in stroke patients.

Our data support the hypothesis of clear angio-cerebro-renal 
relationships and the similarity of structural changes in brain and 
renal tissues in rats after acute brain ischemia that caused by he-
modynamic disorders and endothelial dysfunction. Considering 
the secondariness and the mediation of renal injury in experimen-
tal  ischemic stroke, angio-cerebro-renal dysfunction in ischemic 
stroke may be caused by violation of central regulation, vascular-he-
modynamic disorders and general systemic inflammatory response 
that is manifested as morphologically, as functionally.
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Sexual development and biochemical values of hepatic function in 
dynamics with background various methods of hormonal 

therapy in adolescent girls with congenital estrogen deficit
Abstract: The results of the performed research confirm the possibility of administration of both 17-beta estradiol and 

tefestrol in the complex of hormonal therapy for teenager girls with hypo gonadism. Patients with diseases of hepatic-billiary 
system and its chronic forms in history should prefer tefestrol in combination with didrogesterone

Keywords: hypogonadism, female teenagers, hormone replacement therapy.

Disorder of sexual development can be caused by a wide range 
of pathological states, where, together with various congenital dis-
eases of reproductive system, an important role is played by primary 
or secondary deficiency of ovarian function. Ovarian deficiency 
(hypo gonadism) is a pathological state, conditioned by decrease 
of estrogen level  in organism (or weakening of effect  in tissue), 
manifested by underdevelopment of internal and external sexual 
organs, no secondary sexual traits, and disorder of fertility [1]. We 
can isolate primary (hyper gonadotropic) hypo gonadism, caused by 
lesion of ovaries; and secondary (hypo gonadotropic) hypo gonad-
ism, conditioned by decrease of gonadoliberin and\or gonadotropin 
secretion [3].

In spite of the diversity of clinical forms of estrogen deficiency 
states in girls today it is generally accepted that hyper gonadotropic 
and stable hypo gonadotropic hypo gonadism, conditioned by con-
genital diseases of hypothalamus and pituitary, requires long-term 
hormonal therapy, the aim of which is compensation of congenital 
deficit of sexual hormones. At least feminization of appearance and 
development of secondary sexual traits should be achieved [2].

The therapy with sexual hormones and similar agents in chil-
dren and teenagers  is peculiar, and it  is preconditioned by good 
knowledge of pediatric and adolescent physiology, pharmacology, 
and pharmacodynamics of various estrogen-containing agents. It is 
compulsory for optimal choice and success of the therapy. Hormon-
al therapy started in adolescence requires long term application on 

one hand, and following safety rules, on the other. In the modern 
time in hormonal therapy in teenagers herbal agents are preferred 
due to softer effect, in comparison with its predecessors — syn-
thetic estrogens. Prescription of these agents lead to significant im-
provement of psycho-emotional status of teenagers, formation of 
more complete self-perception of a person, it promotes correction 
of clinical symptoms of hypo gonadism. The choice of an agent for 
long-term administration should be done using forms with minimal 
amount of side-effects [4].

The objective of the research was assessment of the param-
eters of sexual development and several biochemical  values of 
functional metabolic activity of liver in girls with hypo gonadism 
together with various methods of compensatory hormonal therapy.

Materials and methods of the research. We examined 42 pa-
tients in age groups from 13 to 15 and from 16 to 18 years old with 
hypo gonadotropic and hyper gonadotropic hypo gonadism, the 
parameters of sexual development of which had 3 years and more 
retardation (II–III degree of sexual development retardation). Pa-
tients of the 1 group (64 teenagers) administered an agent for tra-
ditional hormonal therapy, containing 17-beta-estradiol and didro-
gesterone (14 tablets, containing 2mg 17-beta-estradiol, 14 tablets 
containing 2mg of 17-beta-estradiol and 10mg of didrogesterone). 
Patients of the 2 group (60 teenagers) administered estrogen-like 
agent tefestrol in combination with 10mg of didrogesterone. All ex-
amined patients before and together with the therapy had clinical 
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anthropometering, assessment of the degree of sexual development 
(assessment of secondary sexual traits with calculation of summary 
score of sexual development), USD of womb and ovaries. Functional 
metabolic activity of liver was evaluated according to the definition 
of ALT, AST, total bilirubin, alkali phosphotase, cholin esterase in 
blood serum. Laboratory tests were performed using «Bochringer 
Mannheim» and «Bicon» sets (Germany). The control group in-
volved 20 teenager girls of the similar age with physiologic puberty.

The results and discussion: Analysis of the results obtained 
after 12 months therapy in compared groups showed that together 
with the performed therapy alterations of anthropometric param-
eters had some differences. So, in the 1 therapeutic group average 
growth in 13–15 years old subgroup was equal to 6.2 cm, and in 
16–18 years old group 1.0 cm. Body mass index in the 1 group had 
no statistically significant changes compared with that value prior 
to the therapy (Table 1).

Table 1. – Anthropometric parameters before and at the term of the therapy

Param-
eters Groups 

Age 
13–15 years old 16–18 years old

Before therapy In 6 mo In 1 year Before therapy In 6 mo In 1 year

Height 
I 152.1±2.2 154.2±1.8 158.4±1.9* 160.1±1.8 160.2±1.7 161.1±1.6
II 151.2±3.1 153.8±3.4 156.2±3.7 155.7±2.9 157.0±2.9 154.4±2.8

Weight
I 43.8±2.0 45.3±2.3 49.3±2.3 47.9±2.0 49.2±2.0 50.2±2.2
II 44.4±1.8 46.9±1.9 49.6±2.6 47.4±1.2 52.1±1.1 53.2±1.0

BMI
I 19.0±0.9 19.1±0.97 19.9±1.0 18.8±0.92 19.2±0.92 19.4±0.97
II 19.4±0.6 19.9±0.62 20.3±0.66 19.1±0.6 21.2±0.7* 22.3±0.9**

БПР
I 0.61±1.96 2.68±0.28** 3.95±0.42** 1.25±0.37 3.0±0.33** 3.96±0.38**

II 1.1±0.3 2.5±0.28** 3.7±0.11** 1.6±0.5 2.7±0.6 3.8±0.42**
Note: * — reliability of the data between the values before and after the therapy (* — Р<0.05; ** — Р<0.01)
In the 2 group with identical growth we revealed reliable in-

crease of BMI  in comparison with similar parameter before the 
therapy, indicating a greater gaining weight rate in the patients ad-
ministering estrogen-like agent tefestrol.

Summary score of sexual development reflects the degree 
of secondary sexual traits expression. At the  initial application 
from the total number of the examined patients 92 (72.58%) had 
Ма0 Ах0 Рв0 formula of sexual development, 21 (16.93%) patients 
Ма0 Ах1 Рв1, and Ма1 Ах1 Рв1 eleven (8.87%) patients. Average 
formula of sexual development in patients in one year, independent-
ly of the performed method of hormonal therapy was Ма2 Ах2 Рв2. 
Summary score of sexual development  in compared groups be-
fore the therapy was identical. In the I group it was 0.61±1.96 in 
13–15 years old subgroup, and 1.25±0.37 in 16–18 years old sub-
group; in the II 13–15 years old subgroup it was equal to 1.1±0.3, 
and 1.6±0.5 in 16–18 years old group. In one year administration of 
hormonal therapy the summary score of sexual development in both 
groups independently of the age was equal and reliably higher than 
the similar parameters before the therapy (see Table 1).

The greater differences were revealed in ultra sound scanning 
of ovaries at the time of the therapy in both groups. Patients of the I 
group had reliably greater sizes of womb: width 30.8±1.5mm versus 
21.4±1.9mm (р<0.001), length 34.4±1.4mm versus 26.6±1.7mm 
(р<0.01). In one year the sizes of womb in the patients of the I 
group were still reliably greater  in comparison with similar pa-
rameters of the patients of the II group: length 39.8 ±1.2mm and 
width 36.2±1.2mm versus 32.2±2.1mm (р<0.01) and 27.4±1.7mm 

(р<0.001). Reaction similar to menstrual in 48 (75.0%) patients 
of the I group appeared after 2 cycles of 28-day administration of 
the agent; in 10 (15.62%) patients after 3 cycles, in 6 (9.37%) after 
4 cycles. In the II group of patients administering tefestrol in combi-
nation with didrogesteron for 2 cycles reaction similar to menstrual 
one appeared in 21 (35%) cases; in 21 (35%) after 3 cycles, in 18 
(30%) after 4 cycles of administration. Duration of the reaction simi-
lar to menstrual in the I group was 4±1 days and 3±1 days in the II.

Tolerance to hormonal agents in both groups was satisfactory. 
Though in the I group five patients had nausea, two had chloasma 
on face. In the II group of patients there were no side effects of 
hormonal therapy.

Before the therapy and in 6 months of the therapy all the ex-
amined patients had assessment of functional metabolic activity 
of liver (Table 2).

Analysis of the obtained data showed that the amount of total 
bilirubin in both therapeutic groups was in the limits of normal val-
ues and did not change within the period of the therapy. The values 
of alkali phosphotase and cholin esterase demonstrated increase 
of these  values  independently of the age with background ther-
apy in the I therapeutic group, and the rise of the absolute value 
of alkali phosphotase was reliably significant and was equal to 
114.8±13.8 versus 154.0±10.1 (р<0.05). The values of ALT and 
AST in 6 months of the therapy also demonstrated reliably signifi-
cant increase, but absolute values stayed in the limits of normal fig-
ures. In patients of the II group all values stayed unchanged within 
the whole follow-up period.

Table 2. – Biochemical values of girls with hypo gonadism in comparative aspect

Values Control
(n=40)

Examined groups
2 group (n=64) 3 group (n=60)

Before therapy In 6 mo Before therapy In 6 mo
ALT 7.5±0.73 5.75±0.97 10.3±3.9* 9.3±1.8 11.0±1.4^
AST 18.1±0.93 11.1±1.72^ 18.7±2.4* 19.0±2.1 16.0±0.99
Bilirubin 9.3±0.86 7.3±0.49 7.5±0.55 11.1±0.9 9.8±1.0
Alkali phosphotase 127.4±12.9 114.8±13.8 154.0±10.1* 160.3±27.3 137.8±22.9
Cholin esterase 8166.9±409.2 7714.4±412.9 8732.7±443.3 12329.8±1570.4^ 9360.5±426.6

Note: * — reliability of the data between the values before the therapy and in 6 months (Р<0.05); ^ — reliability with control (Р<0.05)
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According to scientific literature data the effect of estrogen 
administration depends on the way of intake. Oral intake of es-
tradiol has effect on the lipoproteid level as it  is linked with its 
entrance to liver, further biotransformation, alteration under 
the influence of steroid exchange of lipids and proteins in liver. 
Under the influence of hormonal therapy with tablet agents due 
to the effect of primary passage through liver there are altera-
tions in hepatic metabolism. Tablet estrogens (or metabolits) in-
crease the pool of free cholesterol of liver and increase saturation 
of bile with the latter. Moreover, estrogens can potentially affect 
the composition of bile acids pool: during the therapy percent 
ration of xenodesoxycholic acid amount decreases. That acid pre-
vents formation of gall-stones more than other bile salts. It is sup-
posed that unfavorable hepatobilliary effects can be linked with 

the increase of estrone concentration in administration of oral 
forms of the therapy. If taken for a long term estrogen contain-
ing agents cause isolated cholestasis syndrome, which is rarely 
diagnosed clinically. The data we achieved testify the probability 
of the development of cholestasis syndrome in patients of the I 
group, who administered 17-beta estradiol. While the patients of 
the II group, who administered tefestrol, had no clinical labora-
tory deviations in hepatic-billiary system.

Conclusions. The results of the performed research confirm 
the possibility of administration of both 17-beta estradiol and 
tefestrol in the complex of hormonal therapy for teenager girls 
with hypo gonadism. Patients with diseases of hepatic-billiary 
system and its chronic forms in history should prefer tefestrol in 
combination with didrogesterone.
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Influence of catacyn and benzonalum on Ca 2+ – accumulation 
capacity of mitochondrion of a liver of the rats poisoning 

with toxic of a cobra naja naja pxina Echwald
Abstract: It is fixed, that after injection in an organism of animals of Benzonalum or catacyn Ca2+ accumulation capacity of 

mitochondria of liver is decreased. Injecting of cobra’s toxic in an organism of animals bring to increasing of entering of Ca2+ in 
mitochondria. At injecting in an organism of Benzonalum or catacyn on phone of poisoning of an animal with cobra’s toxic it 
takes place suppression of Ca2+ — accumulation capacity of mitochondria.

Keywords: catacyn, bensonalum, cobra, naja, oxina, snake, poison, toxic.

Background. It is known, that benzonalum and catacyn have 
effect of antihypoxants and immediately influence on gas oxygen-
ous metabolism and power metabolism Mx at hypoxia [1; 2]. It is 
known, that antihypoxants — gutimin and a natrium hydroxybu-
turate are effective both as prophylactic using and after a poisoning 
of snakes [3; 4]. The problem on possibility of direct acting of an-
tihypoxants of catacyn and benzonalum on calcium accumulation 
capacity of mitochondrion of different elements of animals on back-
ground of action of toxins of snakes is remained openly [5; 6; 7].

Well-known, that ions of Ca 2+ regulates many intracellular pro-
cesses, including the formation of energy. Regulation is realized or 
direct allosterical action of Ca 2+ in ferments — targets, or indirect, 
by activation/retardation of various protein kinases and protein 
phophotases, considered customary, that ions Ca 2+ can modulate 
activity of ATF in mitochondrion for the bill of activation of sev-
eral degydrogenase of Kreb’s cycle [8; 9]. It is known, that Ca 2+can 
modulate the activity of translokaz of adenia nucleotides [10]. The 
top speed of synthesis and hydrolysis of ATF in mitochondria of a 
liver of a rat is watched after adding to breathing mitochondria of 

5.10–7M Ca 2+. Lowering of Ca 2+ to 10–8 or its increasing to 10–6 M is 
resulted to a braking of oxidized phosphorilisation and hydrolysis 
of ATF [11].

The purpose of the produced job is the research of action of 
benzonalum and catacyn on transport Ca 2+ mitochondria of cells of 
a liver of healthy animal and poisoned of cobra.

Material and methods
In experimental researches there were used white rats in mass 

of the average 200–230r. Animals were maintained on a blended 
ration in good aerated, light premises, in wood cage (50×30 cm) 
till 8–10 rats in each. Forage and water to rats were given without 
limitation.

Animals have been separated on 4 groups on 10 animals in each. 
Animals of first, second and third groups were injected intramus-
cular with toxic of Central Asia cobra naja naja oxina Echwald in 
a dose of 160 mkg/kg of weight. Through two minutes animals of 
the second and third groups were injected catacyn or benzonalum 
on 50 mg/kg of weight in edition. The fourth group of rats received 
a physiologic solution. Through 15 mines after injecting of toxic of 
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a cobra the animals were decapitated. Toxic of the Central Asian 
cobra received from institute of Zoology of Academy of Sciences of 
Uzbekistan. Samples of toxic of a collection of 2002, exsiccated in 
desiccators over calcium chloride have been used.

Mitochondria from cells of a liver of rats got on special method 
[12]. Transfer of Ca 2+ through mitochondria membrane was regis-
tered by the metrical method pH, grounded on fluctuation of 2H 
+/Ca 2+ of metabolism of mitochondria [13]. At consecutive adding 
of several portions of chloride calcium to suspension of mitochon-
dria, the absorbing of Ca 2+ in exchange for protons is replaced by 
a spontaneous going out of accumulated Ca 2+. It is connected with 
damage of membranes of the mitochondrion, called basically the 
activation of phospholipase A2 and phospholipase D with larger 
concentration of Ca 2+, separate of oxidative phosphoryliration, 
fluctuation of membrane penetrating, and also opening of cyclo-
sporine A — a sensitive pore [14; 15; 16]. Than it is more Ca 2+ 
mitochondrion can accumulate till its self arbitrary free throw out, 
there are more stable membrane structures to damage action of 
these ions. Depending on a number of conditions of stoichiometry, 
the change of Ca 2+ on protons can vary [17]. As in the presence of 
phosphate in the quality of penetrate anion the stoichiometry of 2H 
+/Ca 2+ of metabolism is constant and is approximately equally 1, in 
experiments the medium of an incubation maintained 120 mmol 
tris-KCl, 10 mmol tris- HC1, 5 mmol a succinate, pH 7.4, potenone 
(lmkg/ml) and 1 mmol phosphate. The system was supported with 
solution of HC1 of known concentration. Protein is determined on 
method of Lowry O. H. et al. [18].

Results and discussion It  is fixed, that after injecting in an 
organism of animals of Benzonalum and catacyn Ca 2 the accumu-
lating capacity of mitochondria of a liver is decreased (tab. 1). So, 
injecting in an organism of Benzonalum of 50 mg on kg of mass of 
body of Ca 2 the accumulating capacity of mitochondria of a liver is 
decreased on 32,4% from monitoring level, and catacyn  — on 

26,8%. Decrease of Ca 2+ accumulating capacity of mitochondria 
with higher indicated antihypoxants is connected with inhibition 
of absorption function of mitochondria of ion Ca 2+, or catacyn and 
benzonalum which are increased the content of glycoprotein spe-
cifically connected with Ca 2+ or they are activated rianodine recep-
tor [19]. Adding of rianodine to insolate mitochondria has been 
resulted to suppression of transport of Ca 2+ and inhibited higher 
amplitude swelling of mitochondria.

The results, received in the present series of researches, are al-
lowed to know, that catacyn and Benzonalum are inhibited the influx 
of Ca 2+ in a mitochondria.

Table 1. – Influence of Benzonalum and catacyn on Ca 2+  
accumulating capacity of Mitochondria of a liver of rats 

(M±m; n=8–10) (M±m; n = 8–10)

Preparations Ca 2+ — accumulating capacity, 
nmol/mg of protein

Control 82,8 ±3,7

Benzonalum 56,0 ±3,2

Control 84,3 ± 4,4

Catacyn 61,7±3,9

Remarks: here and in tabl.2 the medium of an incubation is 
maintained: 120  мМ KC1, 1  мМ KH2PO4, 5mM a succinate, 
10 мМ tris-Hcl (pH 7,4), 1 mkg/ml rotenone.

In a following series of experiments, influence of Benzonalum 
and catacyn on Ca 2+ accumulation capacity of mitochondria of a 
liver of animals on phone of toxic of a cobra (tab.2) has been learnt. 
It is fixed, that under the influence of toxics the absorption of ions 
of calcium in mitochondria of a liver of rats raises on 68,6% from 
norm’s level. In the presence of Benzonalum it has been compound-
ed only — 17,4%, catacyn — 20,4%. It means, that Benzonalum and 
catacyn decreases.

Table 2. – Influence of toxic effect of cobra on Ca 2+ accumulation capacity of mitochondria 
of a liver of rats on phone of Benzonalum and catacyn (M±m; n = 8–10)

Indexes Ca 2+ — accumulation capacity, nmol/mg of protein
Healthy animals The animals who have received toxin of cobra

Control Benzonalum Сatacyn
Liver 91,4 ±5,9 154,1 ± 12,6**** 107,3 ±8,2 110,1±6,7
% 100 168,6 117,4

Ca 2+ accumulation capacity of mitochondria, that  is almost 
completely remove a negative effect of toxic of a cobra. In our opin-
ion, toxic of a cobra calls the progressive increase of Ca 2+, gives a sig-
nal to implementation of Ca 2+ cycle on a mitochondrial membrane. 
This increase is prolonged until then while job of systems of an en-
trance and going out of Ca 2+ will be not lead to critical increasing of 
Ca 2+

m till l-3µМ. In these conditions there is take place the induction 
of Ca 2+ of dependent unspecific penetration of the inside membrane 
(so-called «membrane’s time»). It is escorted by higher amplitude 
of swelling of mitochondria, damaging of the outward membrane 

and releasing in a cytosol and is dissolved by proapoptical agents. 
To them it is concerned the cytochrome с, become localize in inter-
membranous area, apoptozinducycal factor, a number of caspaz, 
which one immediately participate in stage of starting up apoptical 
reactions, and also factor of Smas/DIABLO which are promoted an 
apoptosis and inactivates inhibitors apoptical proteins. Thus, at in-
jecting in an organism of Benzonalum and catacyn on the phone of 
poisoning of an animals with toxic of a cobra there is a suppression 
of Ca 2+ transport and inhibition of higher amplitude swellings of 
mitochondria.
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The state of hepatobiliary system in juvenile rheumatoid arthritis
Abstract: The Article is dedicated to the results of the clinical-biochemical, biophysical and pathomorphological study of 

liver in the patients with juvenile rheumatoid arthritis. Liver injury was found in 64.8% of patients with JRA, showing the signs 
of mesenchymal inflammation, hypoalbuminemia, hyperbilirubinemia, hyperenzymemia. The importance of elastography in 
the early diagnosis of liver fibrosis in patients with JRA was determined. The results of morphological studies of liver of the 
deceased JRA patients treated with methotrexate showed that, in contrast to patients who did not receive methotrexate, the 
development of more severe disorganized, dystrophic and immunopathological processes with transition to the sclerotic and 
fibromatous changes was noted.

Keywords: biochemistry of liver, hepatotoxicity, juvenile rheumatoid arthritis, methotrexate, pathomorphology, fibrosis, 
elastography of liver, juvenile rheumatoid arthritis.

Relevancy. Diffuse disease of connective tissue, which includes 
juvenile rheumatoid arthritis ( JRA), is one of the most severe and 
socially important forms of chronic pathology in children. The ten-
dency to early disablement and possibility of system manifestations 
with involvement of internal organs in the pathological process ne-
cessitate timely diagnostics of complications and choice of adequate 
therapy. Hepatobiliary system is vulnerable in JRA patients. Its rea-
sons include autoimmune processes on the one hand, and effect of 
drugs on the other hand.

Hepatotoxic reactions appearing during the application of back-
ground therapy of JRA depend on the duration of use and dose of 
drugs [4]. It is known that the possibility of adverse reactions in-
creases with the  increase of the amount of simultaneously used 
drugs. It is established that if a patient takes five or six drugs simul-
taneously, the possibility of an adverse effect reaches 80% [1, 12].

The analysis of published information in respect of most of-
ten used non-steroidal anti-inflammatory drugs (NAID) in JRA 
and golden standard of treatment — methotrexate (MTX), certi-
fies about high possibility of liver injury. Hepatotoxicity of drugs 
used in rheumatology leads to the slow-down of the processes of 
bio-transformation of exo- and endobiotics, their accumulation in 
circulating blood and development of endogenous intoxication, 
worsening of pathological process and toxicity of used drugs [2; 3; 
6]. Methotrexate suppresses the activity of methylenetetrahydro-
folate reductase, which leads to the increase of the level of homo-
cysteine and, in the future, to the enhancement of fatty infiltration 
of hepatocytes, development of inflammation, Ito-cells activity 
and liver fibrosis [7, 14]. Methotrexate can cause the increase of 
liver ferments activity, development of fibrosis and cirrhosis of 

liver during long-term treatment [11]. However, the data about 
the frequency and severity of fibrosis and cirrhosis of liver dur-
ing the use of methotrexate in doses used in rheumatic diseases is 
ambiguous [10].

As a result of the progress of pathological process, consecutive 
stages of fibrosis develop in the liver, for the diagnostics of which the 
elastography of liver, a non-invasive method, has recently become 
the safest and most informative [5; 9; 13]. With regard to the above 
stated, the problem of early diagnostics of liver injury, enhancement 
of the efficiency of JRA therapy with the simultaneous ensuring of 
the minimum of adverse effects of drugs is very relevant both, from 
the point of science and practical pediatrics.

Aim of research: to study clinical-biochemical, biophysical 
and pathomorphological characteristics of injury of hepatobiliary 
system in juvenile rheumatoid arthritis.

Material and methods of research. 91 patients with JRA aged 
from 1,5 to 17 were examined, out of which, there were 18 patients 
oligo- and 73 patients with poly-arthritic variants of disease.

Out of 91 patients, there were 50 (54,9%) boys and 41 (45,0%) 
girls. The duration of disease was from 1 to 10 years.

59 children showed clinical signs of liver injury (main group), 
and 32  children with JRA without liver  injury were  included  in 
the experimental group. The criteria of inclusion were the absence 
of earlier diseases of hepatobiliary system, absence of anti-bodies 
to the  viruses of hepatitis В, С  and D, which were determined 
by immune-ferment method. Ultra-sound (US) examinations of 
hepatobiliary system was conducted on the device SSD-630 «Alo-
ka» ( Japan). Elastography of liver was conducted with the help of 
the device «FibroScan 502 TOUCH» («EchoSens», France).
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The activity of ferments of serum glutamic pyruvic transami-
nase (SGPT), gamma glutaminetransferase (GGTP) and alkaline 
phosphatase (ALP), content of total protein, albumins, bilirubin 
and its fractions, total cholesterol, thymol test were determined on 
the automated multiple-unit apparatus “Autohumolizer F1” (“Hu-
man”, Germany) with the help of special sets of chemicals. The re-
sults of 12 autopsy examinations of children and teenagers who died 
of rheumatoid arthritis during the last 10 years (2005–2014) were 
studied at the Republic pathologicoanatomic center. Histological 
sections from the liver were stained with hematoxylin and eosin for 
general morphological study; to identify collagen fibers, the sections 
were stained in accordance with van Gieson’s method and muco-
polysaccharides were defined according to Schick test.

The statistical processing of the obtained data was conducted 
on personal computer with the help of the applied programs package 
« Microsoft Office» and « Statistica 6.0».

Results of research. It was found from the anamnesis that in 64 
(70,3%) children, the development of JRA was promoted by trigger 
factors, among which acute respiratory diseases take the first place.

Burdened perinatal anamnesis was found in 70 (76,9%) chil-
dren and 21 (23,1%) patients had burdened anamnesis on rheu-
matic diseases. 35 (38,5%) children were considered almost healthy 
before the appearance of JRA.

The performed studies showed that 59 (64,8%) out of 91 pa-
tients had the symptoms of hepatobiliary system injury. Reactive 
hepatitis was detected in 37 patients and other 22 patients showed 
the signs of chronic hepatitis. According to the data of ultrasound 
diagnostics, the growth of liver (+1cm-2,5cm), slight increase of 
parenchymal echogenicity of the liver and enhancement of vascular 
pattern. Primarily, the liver injuries were characterized during US by 
diffuse changes of parenchyma of the liver, increased echogenicity, 
reactive hepatatitis and hepatomegalia. Liver  injuries related to 
drugs usually manifest themselves with the increase of liver ferments 
without symptoms, i. e. take place sub-clinically being a «biochemi-
cal finding» (anicteric variant of acute drug-induced hepatitis). The 
patients with the duration of the disease of 1–3 years showed func-
tional disorders from the side of the liver manifested in the disrup-
tion of enzymatic status. 57,9% reported complaints about nausea, 
vomiting and unstable stool. Classic clinical signs of hepatitis were 
not observed in them. The increase of the level of aminotransferase 
without symptoms can be observed during the use of non-steroidal 
anti-inflammatory drugs, cytostatic agents, immunodepressants, 
which are major drugs in JRA treatment. During long-term use of 
listed drugs, severe hepatitis can develop. Hence, attention should be 
paid to the isolated increase of aminotransferase activity, because it 
can certify about the development of drug-induced pathology of 
the liver.

The diagnostics of drug-induced hepatitises poses a complex 
problem. Several criteria allowing clarifying the diagnosis and 
confirming that originated symptoms are actually drug-induced 
are proposed: chronology of appearance of complications; re-
gress of clinical symptoms after the discontinuation of treatment; 
relapse of a complication after repeated drug administration; 
absence of other possible etiology; results of laboratory-instru-
mental studies.

During the diagnostics of drug-induced hepatitises, we relied 
upon the chronological criteria, absence of other possible etiology 
and results of laboratory-instrumental studies. We couldn’t use the 
regress of the clinical signs of complication after the discontinua-
tion of treatment because long-term cancellation of background 

therapy will lead to the aggravation of the underlying disease 
( JRA). The signs of hepatitis with all typical clinical-laboratory 
manifestations and confirmed with US were observed in the pa-
tients in the course of progress of the disease and further use of 
drugs, often in increased doses. The latter was noted in the patients 
with the duration of disease of 3–5 years and more. The study of 
clinical manifestations of liver injury shows that the complaints 
about the pain  in the right hypochondrium and stomach were 
made by 2/3 of the patients with the duration of the disease of 
3–5 years and more; the reduction of appetite was observed in 
more than half of the patients; icterus of skin cover was revealed in 
half of the patients; all patients showed the increase of liver size. 
Biochemical studies established the increase of aminotransferase 
activity in 9 (15,2%), GGTP and ALP — in 21 (35,6%), hyperbili-
rubinemia — in 38 (64,4%) and direct bilirubin — in 10 (16,9%) 
children. 44 (74,6%) children show the signs of hepatodepression 
manifested with hypoalbuminemia and partly, in 10 (16,9%), — 
hypoproteinemia. The increase of thymol test was noted in all 59 
(100%) patients, which certifies about the presence of the signs of 
mesenchymal inflammation. This coincided with high frequency 
of increased echogenicity during US of liver, diffuse parenchymal 
changes.

The analysis of biochemical indicators of blood serum of JRA 
patients without involvement in the pathological process of the liver 
showed significant reduction of the level of albumins by 1,17, the in-
crease of SGPT by 1,17 times against the background of preserva-
tion of the guideline values of the activity of GGTP (Table 1). The 
level of direct bilirubin significantly increased by 1,63 times against 
the background of preserved normal values of the total and indi-
rect bilirubin. The increase of thymol test vy 1,58 times should be 
especially noted.

At the same time, more expressed changes of biochemical in-
dicators of blood serum were observed in JRA patients with liv-
er injury. Thus, albumin content significantly decreased by 1,5 and 
1,27 times, the activity of SGPT increased by 1,54 and 1,32 times, 
GGTP — by 1,4 and 1,51 times, corresponding to the values of 
almost healthy people and JRA groups without liver injuries. Here-
with, the content of total, direct and indirect bilirubin increased 
significantly by 1,56, 1,63 and 1,55 times relative to normal values; 
total and indirect bilirubin — by 1,37 and 1,55 times relative to 
the indicators JRA children without liver injury. The indicator of 
thymol test was increasing sharply, exceeding the values of almost 
healthy people and group of patients without liver injury by 2,77 and 
1,75 times respectively.

A wide scatter of researched indicators was observed, which, in 
our opinion, is related to the range of used drugs. The most changes 
were typical for patients with the use of NSAID complex, predniso-
lone, plaquenil and methotrexate.

The data obtained by us coincides with the evidence of clini-
cal manifestations in children with hepatitis. Children of this group 
complained about headaches, weakness, reduction of appetite more 
often; asthenovegetative syndrome was expressed more distinctly 
etc. They were manifested with high frequency in children, who were 
receiving a combination of several drugs, especially in combination 
with methotrexate.

According to the data of conducted liver elastography, 19 (71%) 
of patient out of 25 JRA patients had no signs of fibrosis (F0). 4 
(16%) patients were diagnosed with minimal fibrosis (F1) and 2 
(8%) — with moderate fibrosis (F2). Severe fibrosis and cirrhosis 
were not found.
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Table 1. – Biochemical indicators of blood serum of JRA patients, M±m

Indicators Almost healthy JRA patients
Experimental group Main group

Total protein, g/l 68,30±0,61 68,62±0,88 63,24±1,03
Albumins, g/l 43,28±2,14 36,84±1,98 a 28,93±0,61 a, b

SGPT, u/l 25,34±1,31 29,54±1,66 a 38,93±0,61 a, b

GGTP, u/l 31,42±2,21 29,04±1,48 43,92±2,52 a, b

ALP, u/l 127,3±9,8 158,9±10,3 224,17±16,6 a, b

Total bilirubin, mmol/l 10,80±0,92 12,32±0,81 16,91±0,46 a, b

Direct, mmol/l 1,73±0,09 2,83±0,11 a 2,82±0,21 a

Indirect, mmol/l 9,07±0,63 9,49±0,65 14,09±0,43 a, b

Total cholesterol, mmol/l 3,79±0,16 3,87±0,12 4,24±0,16 a, b

Thymol test, rel. u. 2,22±0,11 3,51±0,28 a 6,16±0,27 a, b

Remarks: a — differences between the indicators of almost healthy people and JRA patients, statistically significant, b — differences between 
the indicators of children with JRA without and with liver injury, statistically significant.

The assessment of fibrosis was conducted according to META-
VIR scale. The mean indicator of elasticity of liver was 3,5±0,5 kPa 
for F0, 5,8±0,5 kPa for F1 and 6,5±1,5 kPa for F2 stages of fibrosis re-
spectively. The indicators of fibrosis stage in the group of JRA patients 
with liver injury were spread in equal ration between F0, F1 and F2.

The results of pathomorphological studies showed that the de-
velopment of disorganized, dystrophic and immune-pathological 
processes were noted in the liver of deceased JRA children. Dis-
organized changes of vascular walls and interstice of liver develop 
first, which are manifested in the edema of inter-cellular substance, 
shredding of fiber structures, collapse of the elements of connec-
tive tissue. These changes are more expressed in the wall of the cen-
tral vein and Disse’s space. The disorganization of the central vein 
wall and sinusoids was accompanied with the development of dis-
circulation of the liver in the form of diapedetic bleeding. Venous 
dis-circulation led to the development of dystrophic changes from 
the side of parenchyma of the liver and they were manifested in the 
form of hyaline-drop and vacuolar dystrophy of hepatocytes. The 
histochemical study designed to reveal mucopolysaccharides in the 
composition of stroma-vascular components and glycogen in the 
cytoplasm of hepatocytes by the method of Schick reaction found 
that the content of mucopolysaccharides increased in the stroma in 
the form of more intensive staining of inter-cellular substance in 
pink-red color, which certifies about the accumulation of glycoza-
minoglycans typical for disorganized processes of connective tis-
sue. From the side of the parenchyma of the liver, the reduction 
of Schick positive substance in cytoplasm was noted, which proves 
the enhanced disintegration of glycogen and prevailing of protein 
and vacuolar dystrophy of hepatocytes.

The development of deeper disorganized processes in the form 
of mucoid, fibrinoid swelling and myxomatosis of the connective 
tissue of the wall of liver vessels was observed in the liver of children 
suffering from JRA for a long time. Herewith, it was noted that the 
wall of the central vein of the liver was thickened at the expense of 
firboelastosis and myxomatosis of fiber structures, which expend 
towards the sinusoid wall. These changes led to paralytic expansions 
of sinusoids, perivascular bleeding and pigment formation. Beam 
location of hepatocytes is destroyed in the form of formation both, 
disorderly located and subjected to cytolysis and apoptosis of hepa-
tocytes. Nuclei of the latter are in the condition of karyolysis, karyo-
pyknosis. Herewith, the cholestasis is manifested in the form of ac-
cumulation in the internal side of the cytoplasm of hepatocytes in 
the form of numerous small brown pigment inclusions.

Basic pathomorphological changes of  immune-pathological 
character of JRA are revealed around the vessels of liver triads, which 
developed by appearing of expressed cellular infiltrate from lym-
phoid and histiocytic cells admixed with eosinophils (fig. 1, 2). Cel-
lular infiltrate mainly encircles arterial vessels of triads and spreads 
towards the parenchyma of the liver along the sinusoids. Herewith, 
the vessel walls are in the condition of mucoid and fibrinoid swell-
ing. Activated lymphoid cells, which are tightly born to liver cells, 
appear in the parenchyma, especially in the Disse’s space. Hepato-
cytes located around the triads are subject to dystrophic changes 
and cholestasis. Histochemical study showed significant reduction 
of Schick positive substance in the cytoplasm of hepatocytes in all 
functional zones of the liver.

The results of morphological study showed that in the liver of 
deceased JRA children who didn’t receive methotrexate, the devel-
opment of both, general morphological changes in the form of disor-
ganization and dystrophy of connective tissue of the wall of the ves-
sels and immune-pathological processes in the form of periportal 
lympho-histiocytic infiltrate admixed with eosinophils and mucoid, 
fibrinoid swelling of the wall of the vessels and connective tissue, 
interstice of the liver were observed. The results of morphological 
study of deceased JRA children who received methotrexate in the 
total dosage from 1,5 to 3 g showed that, unlike the patients who 
didn’t receive methotrexate, the development of more expressed 
disorganized, dystrophic and immune-pathological processes with 
the transition to sclerotic and fibromatous changes was noted. At 
the increase of the dose of methotrexate, proliferative activity of his-
tiocytic cells with the accumulation of fibrillary substance in the wall 
of sinusoids and central vein with the development of fiber connec-
tive tissue was observed; herewith, such fibrwas more expressed in 
the wall of the central vein.

Based on the obtained data, one can make the following con-
clusions:

1. Most JRA patients (64,8%) showed the liver injury mani-
fested  in all cases with the signs of mesenchymal  inflammation, 
hypoalbuminemea — 74,6%, hyperbilirubinemia — 64,4%, cho-
lestasis — 35,6% and hyperensymemia — 15,2% to 2 norms.

2. Non-invasive methods of diagnostics of the liver fibrosis — 
ultrasound elastography, allow revealing the phenomena of fibrosis 
and conducting the monitoring of MTX-toxicity of the liver in JRA 
patients. The advantage of elastography of the liver is the simplicity 
of performance, non-invasiveness, quickness in obtaining the result 
and possibility of repeated studies.



The state of hepatobiliary system in juvenile rheumatoid arthritis

161

3. The depth and severity of pathomorphological disorders de-
pend on the dose and duration of used drugs of background therapy 
and are characterized by: disorganization and dystrophy of connec-
tive tissue and wall of the vessels, lympho-histiocytic infiltrate of 
the wall of the vessels and connective tissue, interstice of the liver, 

till fatty dystrophy of hepatocytes, expressed proliferative activity, 
both histiocytic and lymphoid cells with the formation of the foci 
of granulomatous inflammation and expressed fibromatosis in the 
wall of the central vein.

Fig. 1. 14 year old child with JRA. Myxomatosis of the wall 
of the central vein and sinusoids, paralytic expansion of 

sinusoids, apoptosis of hepatocytes. Stain: G-E. Uv: oc.10, 
ob.20

Fig. 2. Same 14 year old child with JRA. Lympho-histio-
cytic infiltration around the triad admixed with eosinophils, 
lymphocytes in the Disse’s space, cholestasis. Stain: G-E. 

Uv: oc.10, ob.20
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Ultrasound diagnosis of the lower extremity deep vein thrombosis in the 
patients with multiple fractures of the bones of the lower extremities
Abstract: There has been developed algorithm of diagnosis, choice of the technique of treatment (N DGU 2011 0174.28.07.11) 

and program (N DGU 2011 0188. 04. 08. 11) for prognosis of the complications of multiple fractures of the bones of lower 
extremities which were proved by patents. There has been performed analysis of treatment of 120 patients with bone fractures 
of lower extremities who were examined with ultrasound dopplerography of the lower extremities during the period from 
2010 t0 2014. The algorithms proposed for diagnosis and treatment of the bone fractures of lower extremities with associ-
ated trauma allow timely identification of developing complications (syndrome of fatty embolism, deep vein thrombosis and 
thrombembolia of the pulmonary artery (PATE) and their modern treatment provided for preserving the life of the suffering.

Keywords: multiple fractures, lower extremities, diagnosis, prevention, thrombembolia, ultrasound dopplerography.

Introduction
Traumatic injuries of the soft tissues and vessels, compelled ex-

tremity immobilization and a bed rest provide the most favorable 
conditions for occurrence of deep vein thrombosis and thrombem-
bolic complications [2]. The statistical data testify to the frequency 
of deep vein thrombosis of the lower extremities accounts for about 
160 on 100000 of population. The fractures of the long tube bones of 
the lower extremities are accompanied by the deep vein thrombosis 
of the lower extremities in 7,4% of cases [3].

The timely diagnosis of the deep vein thrombosis of the lower 
extremities is one of the leading tactics of the treatment of patients 
with multiple fractures of the bones of the lower extremities [4; 5].

The use of method of color Doppler mapping (CDM) provides 
possibility to differ quickly occlusive thrombosis from non-occlu-
sive, to reveal the initial stage of thrombi recanalization, as well as to 
determine place of localization and size of venous collaterals [1; 6].

The purpose of the this stage of work was to study incidence 
rate of the deep vein thrombosis of the lower extremity in the pa-
tients with fractures of the long bones of the lower extremities with 
use of ultrasound duplex scanning (USDS).

Material and methods. We carried out the analysis of treat-
ment of 120 patients bone fractures of the lower extremities who 
was performed ultrasound dopplerography of the lower extremities 
during the period from 2010 to 2014. Among the suffering patients 
there were prevailed males (91 –75,8%). The majority of patients 
(87,9%) were at the age of 31 to 60 years. The leading cause of the 
polytrauma were traffic accidents (89–74,2%).

The open fractures were found in 82 injuried patients (totally 
112 fractures). According to classification of Caplan-Markova the 
fractures were distributed as follows: 27 fractures were related to 
the type IIB, 32 ones — to type IIV, 53 — to type IIIB. The closed 
fractures were in 38 patients.

The method of dopplerography was used in the hospital be-
fore and after surgery. The method of ultrasound dopplerography 
of the vessels of the lower extremities was performed at the mode of 
color mapping of the studied veins of lower extremities and dopple-
rographic mapping of deep and superficial veins of the hip.

There were studied blood flow of the iliac vein (IVB), of the 
common femoral vein (CFV), big superficial vein (BSV), superficial 
femoral vein (SFV), popliteal vein (PV) and deep vena cava (DVC).

Results and discussion. According to the results of duplex 
scanning in the patients thrombosis of the vein before operation 

was revealed in 33 (27,5%) patients. The signs of the postthrom-
boflebitic disease were identified in 8 (6,7%) of patients.

At the analysis of the vein thrombosis during studied period 
there was noted twofold  increase  in occurrence from 12,1% in 
2010 up to 24,2% in 2013 and 2014 (Fig. 1).

The carried out researches show the tendency to rising of iden-
tification of the patients with deep vein thrombosis (DVT) that, 
probably, may be connected with increase of quantity of performed 
ultrasound investigations of the deep vein of lower extremities.

In relation to a patency of the vessel the thrombi were differed 
as parietal, occlusive and floating. The signs of parietal thrombosis 
were visualization of the thrombus with presence of free blood flow in 
the vein patency, absence of complete wall adhesions in compression 
of vein with transducer, presence of defect of filling at CDM, presence 
of spontaneous blood flow in ultrasound Doppler scanning.

At definition of a place of thrombus localization there was found, 
that more than at half (19–57,6%) of patients the thrombosis was 
limited by the common femoral vein, in 7 (21,2%) patients there was 
defined in the iliac vein, in 3 (9,1%) the thrombosis was extended to 
the superficial femoral vein, in 2 (6,1%) thrombosis was in the area of 
great saphenous vein. The thrombosis of the popliteal (1–3,0%) vein 
and of the deep vein cava was found less often (1–3,0%).

With regard to character of the echogenic structures in the pa-
tency of vessels there were identified occlusive (48,5%), floating 
(33,3%) and parietal (18,2%) thrombi. Emboli dangerous thrombi 
with floating proximal part present threat for thrombembolia of the 
pulmonary artery (Table 1.).

The investigations were performed on the iliac vain, common 
femoral vein (FV), posterior and anterior tibial vein (PTV) (ATV). 
The results of ultrasound investigations were registered as photo-
material.

The diagnosis of thrombosis of the deep veins was confirmed in 
22  patients. The thrombosis of the deep  vein segments was re-
vealed in 14 patients including ileofemoral segment — 4, femoro-
popliteal-tibial segment — 4, cerebral vein segment — 6.

At revealing of DVT interfering to surgical treatment the con-
servative treatment was performed. Specific prevention was pre-
scribed with direct anticoagulants. Administration of heparin  in 
a doze 5000 UN every 8 hours (subcutaneously in the abdominal 
cavity) for 7–10 days (first injection 2 hours before operation), that 
reduces probability of the development of DVT and PATE approxi-
mately in 2 times.
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Table 1. – The characteristic of the thromboses in relation to form and localization

Localization

Thrombosis form
Totally

Occlusive
Non–occlusive

Floating Parietal
n % n % n % n %

Common femoral vein 10 30,3 7 21,2 2 6,1 19 57,6
Iliac vein 3 9,1 3 9,1 1 3,0 7 21,2
Superficial femoral vein 1 3,0 1 3,0 1 3,0 3 9,1
Great saphenous vein – – – – 2 6,1 2 6,1
Popliteal vein 1 3,0 – – – – 1 3,0
Deep vena cava 1 3,0 – – – – 1 3,0
Totally 16 48,5 11 33,3 6 18,2 33 100

It was more rationally to prescribe low-molecular heparins 
(LMH) fraxiparin, clexan which increased opportunities for pre-
vention of TEO. Low molecular heparins are as effective as non-
fractionated heparin, and as well as they have a number of significant 
advantages. LMH are differed by more prolonged effect, they may 
be injected 1 (2) times a day. Thus there is no necessity for the daily 
laboratory control, and the adverse effects and complications (in-
cluding influence on functions of thrombocytes and hemorrhage) 
develop less often. The conservative treatment including application 
of anticoagulants, disaggregants, phlebotonics, elastic compression, 
bed rest and others were performed in 22 patients. The women suf-
fer from this disease approximately 2 times more often than men.

At massive embolism of the vein from the system of low vena 
cava in the ileocaval segment taking into account of the big risk of the 
development of the PATE there was used Streptokinase 250 000–
300 000 MUN in the first 3–4 hours with use of doser with following 
administration of 100 000 ME with use of doser under the control 
of INR (international norm ratio) in norm from 0,85 to 1,15.

In 8 patients there were identified thrombi in relation to the 
patency of vessel. They were differed as parietal, occlusive and float-
ing thrombi.

The complete occlusion of the patency was revealed in 2 pa-
tients, parietal thrombi were visualized with presence of free blood 
flow in the vein patency, absence of complete adhesion of the walls in 
4, floating thrombi in the common femoral vein in 2 patients. Not 
fixed (floating) part of the thrombus, according to the ultrasound 
data, varied from 2 to 8 cm. The moderate mobility of the throm-
botic masses was found more often. The patients with thrombotic 
complications were performed the following surgeries:

– plication of the left common femoral vein with thromboec-
tomy — 3;

– thrombectomy — 3;
– ligation of the major veins — 2.
The patient after the surgery was prescribed low molecular 

heparins (fraxiparin) subcutaneously instead of the traditional hepa-
rin. Then the patient was transferred to the receiving of the peroral 
anticoagulants.

Then the patient was transferred for receiving of peroral antico-
agulants. Xarelto-rivoroxaban ZAO company “BAIER” was used in 
10–12 hours after operation in dose 1 tablets (10 mg) 1 time a day after 
operation. Preparations were received during 2–3 months and more.

In dynamics for estimation of progress of the thrombotic pro-
cess there were studied 20 patients, of them in 8 patients the partial 
recanalization of the thrombotic masses were noted. The restoration 
of the vein patency was registered in 12 cases.

Conclusion
1. The early diagnostic measures and complex persevering pre-

vention of the thrombembolic complications, active timely revealing 

of developing complications and their modern treatment are capable 
to save life of the injured victims.

2. Ultrasonic angio-scanning of the veins of lower extremities 
before and after operation and before discharge from hospital al-
lowed timely to reveal developing without symptoms thrombosis 
of the deep veins in 91,5% of cases.

3. The transition at treatment and prevention of deep  vein 
thrombosis from injection of low molecular anticoagulants (Fraxi-
parin, Clexan) to peroral tablets xarelto (rivoroxaban) is not less ef-
fective, more simple, safe and rational, than not fractionated heparin.

Clinical example
The patient Abduraimova O, woman of 52 year-old, received 

trauma due to traffic-incident. She admitted to the department with 
diagnosis: associated trauma. Brain injury, contusion of the soft tis-
sues and bruise in the upper third of the left hip, bruise of soft tissues 
of the left knee joint, closed fracture of the middle third of the right 
humerus with displacement of the bone fragments. On the 7th day 
after trauma there were appeared edema of the legs, particularly in 
the area of the hip, ankle joint, increase in figures of the subcutane-
ous veins, light cyanosis of the skin integuments, tenderness along 
the vascular bundle. Ultrasound duplex angioscanning with color 
Doppler mapping allowed reliable diagnosis of the presence or ab-
sence of the thrombosis of lower extremities. At the dopplerography 
of the left lower extremity in the femoral vein there is determined 
thrombus with single point of the fixation in the distal part. The 
main its part is distributed freely along all the length and not con-
nected with walls of the vein. The length of the floating part of the 
thrombus accounted more than 2 cm. In the are of the fixing site of 
the thrombus the occlusion was insignificant, floating part of the 
thrombus occupied almost all patency of the vein, blood flow is 
sharply reduced, the retrograde blood flow  is determined. After 
consultation of angiosurgeon the patient was performed plication of 
the left common femoral vein with thromboectomy. The patient was 
performed complex medicamentous therapy, strong bed rest, rising 
position and elastic dressing of the extremity, including low molecu-
lar heparins (LMH), clexan and fraxiparin. Heparin was injected in 
dose 5000UN intravenously by bolus with further infusion with ve-
locity 1000 UN in hour. The velocity of the administration was 
controlled in 6 hours after onset of infusion with purpose to rise it 
1.5–2 times from the initial level. Reosorbilact 400.0 was injected in-
travenously, venotonics — detrolex, flebodin 600 1 tablet. There was 
made diagnosis: Acute thrombosis of the left common femoral vein, 
floating thrombus of the left common femoral vein.

The patient after operation instead of traditional heparin was 
prescribed low molecular heparins (fraxiparin), subcutaneously. In 
this case there is no necessity for the daily laboratory control, and 
the adverse effects and complications (including effect on the func-
tions of thrombocytes and hemorrhages) developed less often.
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The patient  in dynamics for estimation of the development 
of thrombotic process there was performed dopplerography of 

the veins of lower extremities.
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The method of determination of intracranial pressure in 
patients with crania bifida associated with hydrocephalus

Abstract: here have been analyzed 35 children in Republican Scientific Center of Neurosurgery with encephalocele as-
sociated hydrocephalus. Patients were divided into 2 groups: Basic and control group. For the first group to choose correct 
parameters used program — “Ликвородинамический тест” (so called “CSF dynamics test”). This method enhanced to choose 
parameters accurately there by helping deal with postoperative shunting procedures complications.

Keywords: encephalocele, hydrocephalus, intracranial pressure.

Introduction. Cranio-cerebral herniations (cranium bifi-
dum) — congenital malformation occurs from 1: 4000–6000 to 
1: 35,000 newborns and often has a poor prognosis for recovery 
[3, 22–25; 7, 39–42], especially at the location of craniocervical 
junction. Meningocele has better forecasts. Encephalocele can 
results in serious complications such as hydrocephalus. Encepha-
locele — frontal or occipital is the worst case of brain-skull her-
niation [9, 224]. The combination of encephalocele with hydro-
cephalus can be up to 30% of cases. This group of patients requires 
a landmark of surgical procedures [2, 40].

In modern literature research in hydrocephalus and other prob-
lems of intracranial pressure are used the concept of elasticity of the 
cranial system and its capacity [6, 25]. Carrying intracranial pressure 
correction from this position will also be considered to be justified 
also in cranial hernias. In addition, delayed primary operation — re-
moving encephalocele in some cases may also be dictated by the so-
matic burdened child, poor physical development, early age [1, 40].

Surgical treatment of hydrocephalic syndrome carries out 
shunting operations using valve systems that are configured on dif-

ferent pressure [4, 29–32; 5, 153; 8, 15–26].
In our clinic, hydrocephalus shunt surgery demonstrations are 

held as the first stage of the treatment of these patients. Postoperative-
ly, in some cases, there may be signs of inadequate correction of hydro-
cephalic syndrome that can be judged by the covers of encephalocele: 
maintaining its voltage and increase until its rupture, worsening of the 
neurological deficit, no increase of the surface epithelium in the her-
nial sac, as well as the progressive growth of the skull circumference.

With this in mind, we have begun a study on the selection of 
adequate parameters of the shunt systems for patients with encepha-
locele, combined with hydrocephalus.

Stress tests which are used to determine the production of li-
quor rate in hydrocephalus patients are unacceptable in encephalo-
cele since there is an increased risk of the hernia sac rupture [6, 25].

Additionally, elastic and capacitive characteristics of the ven-
tricular system in these patients are radically different compared 
to patients with isolated hydrocephalus because of the presence of 
an additional capacitance — encephalocele sac, the dimensions of 
which may vary within wide limits and elasticity of an encephalocele 
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walls, which depends on its walls — thickness, elongation, etc.
So we had to develop a method for determining the parameters 

of the shunt system for adequate correction of hydrocephalus com-
bined with encephalocele and explore the results of the treatment.

Material and Methods. It were analyzed 35 children treated 
at the RNSC with encephalocele, combined with hydrocephalus at 
the primary (n = 18) and control groups (n = 17). From the total 
number of children in 22 observed had a thread of a cranio-cere-
bral hernia sac rupture due to the tension and thinning of its walls. 
This includes children with “weeping” of the surface of cranio-cere-
bral herniations, as manifestations of the extreme threat of rupture. 
17 patients of the control group were operated according to standard 
procedures in our clinic until 2008.

We used the technique of fractional excretion of CSF from 
the ventricular system with constant pressure monitoring. On this 
basis is developed the liquor dynamic test with the definition of the 
“critical point of deformation of the ventricular system” as a sign of 
decompensation craniospinal compliance — the level of the ulti-
mate strain of the cranial system.

With a view to the objective finding the critical level of the 
liquor system, we used the computer program named” liquor dy-
namic test “ DGU 20100102. The program works on the basis of 
the algorithm exceeded the arithmetic mean between the indicators 
change liquor pressure during the fractional excretion of CSF. The 
“ liquor dynamic test” has a comfortable interface and the ability to 
conduct the archive and save the database. (Figure 1).

. 
Fig.1. The active window of the program named “ liquor dynamic test”

The result of the “ liquor dynamic test” program was to define 
the parameters of the setting shunt systems.

The positive effect of shunting operations assessed on the esti-
mated regression of the clinical manifestations of hypertension — hy-
drocephalic syndrome, decrease of a cranio — cerebral sac tension, 
rise of the surface epithelium, improving the neurological status.

Results and discussion. Conducted surgeries were success-
ful in these patients as far as the right was picked up the parameters 
of a shunt system. This led not only to the regression of hydroce-
phalic symptoms, but also created conditions for the improvement 
of the walls of the cranial hernia sac — build-up of a skin, prevented 
growth and rupture of a sac. Later it created favorable conditions for 
the second stage of the operation — the removal of encephalocele 
with plastics of the hernial gates.

The methodology was used in the study group of 18 patients 
with encephalocele, combining with hydrocephalus. In 10 of them 
there was a threat of rupture.

The use of this technique significantly improved the results 
of treatment when compared to the control group — 17 patients 
with similar pathology. In addition to this, the main group had 
the regress of hydrocephalic syndrome and elimination of the en-
cephalocele sac rupture threat, also reduced the size of the hernia 
and this state remains stable until the 2 — nd stage of surgery — 
hernia repair. An indicator of the positive dynamics also showed 

the epithelial growth in a thin wall of cranio-cerebral hernias that 
facilitates the subsequent surgery of the hernia sac plastics.

In 8 (47%) patients from the 17 patients in the control group 
the decrease in size and voltage of the hernia sac and its softening 
effects were temporary, despite the regression of hypertension — 
hydrocephalic syndrome. In 3 (17,6%) patients after shunt surger-
ies, in spite of the expected effect, there was a rupture of the hernia 
sac for the period of 3 to 30 days.

Patients of the main group, in accordance with the proportion 
of test of liquor dynamic implantable shunt systems at low pressure 
was 6 patients, which accounted for — 33,3% of the number of the 
main group, and set the system to a high pressure in 3 patients. The 
use of these systems has been dictated by our method of determin-
ing craniospinal compliance (Table 1).

Table 1. – Distribution of patients by the level of pressure 
correction

Pressure
Groups

In all n=35
Main; n=18 Control; 

n=17
High 3 (16,6%) 1 3 (8,6%)

Middle 9 (50%) 14 (82,3%) 23 (65,7%)

Low 6 (33,3%) 3 (17,6%) 9 (25,7%)



Section 7. Medical science

166

From this table it is also seen that a control group shunt system 
extreme pressure parameters have been set in all 4 patients, which 
was 23,5%.

We analyzed complications observed in the two groups of pa-
tients. The results are shown in table 2.

Table 2. – Complications after shunt surgeries compared in 
2 groups of patients

Complications 1 –group; n=18 2 – group; n=17

Infection – 5 (29,4%)

Epileptic seizures 2 (11,1%) 4 (23,5%)

Dysfunction in a year 3 (8,6%) 5 (29,4%)

Hypo drainage 2 (11,1%) 4 (23,5%)

Hyper drainage – 17,6 (8%)

The data in table 2 allows to judge the reduction of the number 
of complications after shunt surgeries in patients of the main group as 
evidenced by the decrease in the number of dysfunctions in the study 
group (8.6%) compared with the control group — 29,4% and the 
number of hypo drainage states 11,1% and 23,5% respectively. Statisti-
cal significance was confirmed by Spearman rank correlation (r = 0,82).

It should be noted that initially poorly chosen option implant-
able shunt system creates unfavorable conditions for wound healing, 
and to a violation of its functionality.

Conclusions.
1) Established a direct link between the outcomes of operation-

al activities and the accuracy of the determination craniospinal pres-
sure in patients with encephalocele combines with hydrocephalus.

2) Application of methods for determining craniospinal pres-
sure using “ liquor dynamic test” program has reduced the violations 
of a shunt systems drainage dysfunctions in more than 2 times.

References:

1. Асадов Р. Н., Бельченко В. А., Притыко А. Г. Опыт хирургического лечения гигантских энцефалоцеле.//Сборник статей 3-й 
всероссийской конференции по детской нейрохирургии. – Казань, 8–10 июня 2011.

2. Асадов Р. Н. Одноэтапное комплексное лечение детей с врождёнными передними черепно-мозговыми грыжами//Сборник 
статей 3 –й всероссийской конференции по детской нейрохирургии. – Казань, 8–10 июня 2011.

3. Асадов Р. Н., Бельченко В. А., Притыко А. Г., Петров Ю. А. Хирургическое лечение передних черепно-мозговых грыж. Вопросы 
нейрохирургии. 2007.

4. Арутюнов Н. В., Петряйкин А. В., Корниенко В. Н. Изучение ликворотока на основе магнитно-резонансной томографии//Вопр. 
нейрохир. – 2000. – № 3.

5. Доманский Д. С., Белкин А. А. Влияние ликвородинамических нарушений на  реализацию системы церебральной 
защиты//Мат-лы II Всероссийской конф. «Детская нейрохирургия». Екатеринбург. 27–29 июня 2007 г. – М., 2007.

6. Коммунаров В. В. Выбор параметров имплантируемой дренажной системы в лечении гидроцефалии: Автореф. дис.. канд. мед. 
наук. –СПб., 2003. –25 с.

7. Субботина М. В., Ларионов С. Н., Антошкина Е. П. Диагностика назоэтмоидальной мозговой грыжи у ребенка//Российская 
ринология. 2015;23 (2): 39–42.

8. Pudenz R. H. The surgical treatment of hydrocephalus//Surg. Neurol. – 1981.
9. Villarejo F. J. Atlas of pediatric Neurosurgical techniques//Basel; – New York: Karger. – 1985.

Yuldashev Nabijon Primovich,
Prof. Kurbanov Ravshanbek Davletovich,

«Republican specialized center
of cardiology» JSC, Uzbekistan

E‑mail: nabi1975@mail.ru

Immediate and medium-long-term clinical and angiographic 
results of the use of bioresorbable vascular scaffold ABSORB

Abstract: To study the safety and efficacy of the use of the second generation everolimus-releasing bioresorbable vascular 
scaffold Absorb in our real practice and the average long-term clinical results. The study involved 53 patients with various forms 
of ischemic heart disease who was undergone percutaneous coronary intervention with implantation of bioresorbable vascular 
sacaffold Absorb. The use of the Absorb BVS in clinical practice is associated with good immediate clinical and angiographic 
success rate and acceptable midterm clinical outcomes.

Keywords: bioresorbable vascular scaffold, ischemic heart disease.

Since the discovery of coronary balloon angioplasty in 1977, 
despite the large number of achievements in the field of interven-
tional cardiology biggest challenge remains the development of neo-
intimal hyperplasia inside the stent, in-stent thrombosis and neoath-
erosclerosis with the subsequent development of late and very late 
thrombosis [1; 2]. The constant presence of a metal prosthesis in 
the vessel wall causes a continual overlapping of lateral branches 
at the level of branching vessels, prevents promising surgical re-

vascularization, worsens vasomotor function and vascular imaging 
stented segment during computed tomography [3]. In this con-
nection, established bioresorbable vascular scaffold (BVS) Absorb 
(Abbott Vascular, Santa Clara, CA, USA) which is fully absorbable 
device for the temporary maintenance of the vascular wall and de-
livery of antiproliferative drugs Everolimus, which allows the vessel 
wall to recover without permanent presence of a metal stent [4]. In 
this study was to evaluate the success of the procedure, angiographic 
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results and clinical outcomes in the medium to long-term period in 
patients with various forms of ischemic heart disease.

Material and Methods. The study included 53 patients under-
going percutaneous coronary intervention with BVS implantation. 
Baseline characteristics of patients and lesions are shown in Table 
№ 1. Mean age was 51 ± 10 years, patients were predominantly male 
(90.5%) and in 20.7% of cases there were a diabetes mellitus. Stable 
angina was the indication for PCI in 37.7% of cases, and myocar-
dial infarction (prescription> 1 week) in 50.9% and 11.4% unstable 
angina.

Table 1. – Baseline patient and lesion characteristics

Patients, n (%) 53
Age, yrs 51 (±11)
Male sex 48 (90.5)
Hypertension 43 (81.2)
Hyperlipidaemia 36 (67.9)
Diabetes mellitus 11 (20.7)
Previous myocardial infarction 6 (11.3)
EF LV 54.1 (±9.8)
Multivessel disease 6 (11.4)
Indication for 
PCI

AMI (prescription> 1 week) 27 (50.9)
Stable angina 20 (37.7)

Unstable angina 6 (11.4)
Lesion, n (%) 54

Target lesion LAD 47 (87.0)
RCA 4 (7.4)

Cx 3 (5.6)
Lesion sever-
ity according 
to ACC/AHA

А 7 (12.9)
В1 9 (16.7)
В2 12 (22.3)
С 26 (48.1)

Bifurcation 5 (9.3)
Calcification 6 (11.2)
Occlusion (<1 month) 8 (14.8)

Numbers are % or mean ±SD; EFLV: ejection fraction of left ventri‑
cle; PCI: percutaneous coronary intervention; AMI: acute myocardial in‑
farction; LAD: left anterior descending; RCA: right coronary artery; 
Cx: circumflex; ACC/AHA: American college of cardiology/American 
heart association.

Six patients (11.4%) had multivessel disease. Most lesions 
(48.1%) were type C classification AHA/ACC cases with occlusion 
of the aged not more than 1 month and 8 bifurcation lesions was 5. 
General characteristics of treatments are given in table 2.

The PCI was performed as an elective procedure. Patients 
were pre-treated with dual antiplatelet therapy. Pre-dilation per-
formed in 52 (96.2%) lesions. According to the instructions for 
pre-dilation balloon catheters used in short length than planned 
scaffold and 0.5 mm less than or equal to its diameter (ratio bal-
loon/artery 0.7–1:1). After nitroglycerine (200 mcg), vessel size 
and lesion length were determined by quantitative coronary angi-
ography (QCA). BVS implanted following the instructions for use: 
increasing pressure by 2 atm every five seconds up-to 12–14 atm, 
and post-dilatation with a shorter, non-compliant balloon at nomi-
nal pressure with a maximal increase of the balloon above scaffold 
size of 0.5 mm.

PCI for bifurcation lesions was performed as described in pro-
visional-T with a single BVS and subsequent balloon dilatation of 
the lateral branches using compliance balloon catheter through the 
mesh at a low pressure CVD (≤8 atm.) with the final optimization 

of the BVS. In two cases due to the extent of lesions sequentially im-
planted two BVS by «marker to marker» technique.

Patients prescribed dual antiplatelet therapy for at least 
12 months. Study population consisted of all patients undergo-
ing PCI with implantation of BVS «Absorb» in the period from 
August 2014 to December 2015. The decision to implant BVS de-
pended on the discretion of the operator, the presence of an ap-
propriate frame size and the patient’s consent. The study included 
patients with a wide spectrum of indications ranging from stable 
angina to acute myocardial infarction, and the diverse nature of 
de novo lesions.

Table 2. – Procedure characteristics

Variability 54
Total number of lesions 54
Lesions >20mm 23 (42.5)
One more scaffold implantation 6 (11.2)
Pre-dilation 52 (96.2)
Average diameter of balloon, mm 2.54±0.3
Average pressure of inflation, mm 12.8±1.6
Average time of exposition, sec 50.8±1.7
Post-dilation 54 (100)
Total number of scaffolds 61
Average length of scaffold, mm 24.4±8.3
Average diameter of scaffold, mm 3.3±0.2
Type of post-dilation balloons 54
Non-compliance balloon 45 (83.4)
Compliance balloon 9 (16.6)
Average diameter of balloon, mm 3.17±0.5
Average pressure of inflation, mm 14.3±4.4

Numbers are% or mean±SD.

Angiographic films were analyzed with appropriate software 
(QCA analysis, Philips, The Netherlands) by two of the research-
ers. The reference vessel diameter, the minimum diameter of the lu-
men (MDL) and percent diameter stenosis (% DS) were prepared 
for the target vessel before and after implantation of the scaffold. 
The «acute gain» was defined as the difference between the MDL 
before and after the procedure inside the scaffold. Angiographic 
success was defined in the presence final in-scaffold residual ste-
nosis of <20% (by QCA) and TIMI-3 flow, without any compli-
cation. Success of the procedure was determined in the absence 
of significant clinical complications  in the target  vessel during 
hospitalization (cardiac death, myocardial infarction associated 
with the target artery, or the need for repeat revascularization of 
the target vessel, thrombosis of the scaffold). Under the immedi-
ate clinical success meant: the complete absence of symptoms of 
angina or decrease its symptoms for 2 or more functional classes 
of angina pectoris. Statistical data processing was carried out using 
MS Excel 2010 program.

Results and Discussion. Immediate angiographic and proce-
dural success were achieved in 96.2% and 100% respectively. The im-
mediate clinical success in 51 (96.2%) case had taken place. In 2 pa-
tients (3.8%) showed a reduction in angina class 1, which was due 
to the presence of atherosclerotic lesions in other segments of the 
coronary arteries. The immediate result is shown in table 3.

Basic analysis of the QCA was available for all lesions (table 
4). Before the procedure, the average MDL was 0.35 mm, with an 
average 90.8% stenosis (DS). After the procedure average MDL was 
3.1 mm, resulting in acute gain rate was 2,75mm.
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Table 3. – Immediate and 30-day clinical and angiographic 
outcomes

53
Death and Myocardial infarction,% 0
Thrombosis,% 0
Residual stenosis >20%,% 0
Angiographic success,% 96,2
Clinical success,% 100
Procedural success,% 96,2

Table 4. – QCA outcomes before and after procedure

Before 
proce-

dure

After implan-
tation under 

nominal pres-
sure

After 
post-dil-
atation

P

Reference diam-
eter of vessel 3.2±0.62 – 3.5±0.8 0.06

Minimal diam-
eter of lumen 0.35±0.46 2.7±0.35 3.1±0.42 0.05

Diameter of ste-
nosis,% 90.8±8.7 17.2±6.7 8.6±3.2 0.01

Acute gain 2.75±0.51
Numbers are % or mean ±SD

Average long-term results of BVS implantation showed the fol-
lowing data (table 5): Median follow-up was 196 days (180–214). 
By the sixth month of observation were available to 100% of pa-
tients. It has been no cases of cardiac death. In one case (1.8%) due 
to self-canceling patient clopidogrel occurred later (three months 
after  implantation) thrombosis of the BVS which subsequently 
led to the development of non-fatal myocardial infarction. Clini-
cal success was observed in 49 of 53 patients (92.4%, p=0.0005). 
This was to maintain the achieved results and the clinical results of 
stress tests (bicycle exercise test) and also well dynamics of echo-
cardiography. An increasing average left ventricular ejection fraction 
from 54.1±9.8 to 55.8±8.5% (p=0.1). In 4 (7.6%) patients revealed 
a refund clinics angina, Q positive myocardial infarction occurred in 
1 patient (1.8%). All patients with worsening clinical status in the 
long term repeat coronary angiography was performed, the results 
of which revealed the progression of atherosclerosis in other seg-
ments of the coronary arteries, restenosis signs of BVS have not 
been identified.

Table 5. – Medium-long-term clinical outcomes

53
Death, % 0
Thrombosis, % 1.8
Recurrent angina pectoris, % 7.4
Myocardial infarction, % 1.8
Clinical success, % 92.4

In the current study after implantation of BVS in population 
of CHD patients, including patients with a high risk and complex 
lesions, it has been received good angiographic (96.2%) and clini-
cal (96.2%) success and acceptable intermediate clinical outcomes 
(the aggregate rate target vessel complication 1.8%). Our results 
showed that the percentage of angiographic success (96.2%) and 

the results of the QCA is slightly lower than in cohort B ABSORB 
study [5]. This small difference is mainly due to the composition of 
our population, which included more complex lesions and patients 
with myocardial infarction, as well as the absence of intravascu-
lar imaging devices. General 30-day outcomes of our study were 
similar to published data on BVS Absorb [6; 7] where research-
ers found no cases of large cardiovascular events over the period 
of observation in the combined cohort of patients in relatively 
simple lesions in a cohort A. Large cardiovascular event rate for 
the six-month period was also comparable with the results Absorb 
study (3.6 vs. 3.0%). It noted one case of definite thrombosis of 
BVS. Thrombosis developed in three months after stop taking of 
clopidogrel. The incidence of target vessel complication was high-
er in our study compared with the cohort Absorb studies (1.8 vs 
0%). This is due to the premature cancellation of antiplatelet ther-
apy, which has led to the development of non-fatal myocardial in-
farction and scaffold thrombosis. Due to limited experience, the 
treatment of BVS thrombosis in our centre are not standardized, 
and in typical cases, the choice of strategy is at the discretion of the 
operator. According to the literature the treatment of thrombosis 
after implantation of scaffolds, especially the implantation of drug-
eluting stents is also controversial. According to the literature in 
the short time period BVS may more prone to thrombosis com-
pared to conventional metal stents, which is due to the thickness 
of beams (150mkm) with a greater surface area, which may take 
longer to cover the endothelial tissue [3]. Although in our experi-
ence small, cases of thrombosis associated with the procedure and 
the BVS was not observed. More research is needed to confirm the 
frequency greater thrombogenicity of BVS compared to conven-
tional metal stents. Also, do not complete BVS apposition may 
also contribute to thrombosis. Incomplete BVS apposition can 
be avoided by improper preparation of lesion before scaffold im-
plantation, adequate choice of scaffold’s size, post-dilatation with 
high pressure balloon. According to the recommendations [8] for 
adequate lesion pre-dilatation must be used for balloon diameter is 
less than 0.5 mm on the proposed scaffold, as well as the need to 
use cutting balloons, rotational atherectomy and thrombectomy, 
which can support and improve the lesion preparing. We are also 
have found that delivery for platform sizes more difficult for com-
plex lesions compared to the latest generation of stents in our ex-
perience. In calcified lesions and tortuosity of vessels for delivery 
to BVS required the use of additional support techniques.

Conclusions
1. Using the Absorb BVS  in patients with  various forms 

of  ischemic heart disease are highly effective and safe method 
of treatment is accompanied by good immediate and medium to 
long-term results.

2. Delivery of the Absorb BVS is satisfactory, but still need to 
use the appropriate guide catheter, adequate pre-dilatation and if 
necessary a technique of soft hydrophilic wire deep intubation.

3. Implantation technique and receiving dual antiplatelet ther-
apy is the key to achieve positive results in real practice. The case 
of the BVS thrombosis occurred after 3 months is associated with 
self-stopping of dual antiplatelet therapy.

4. Medium-long-term results of the study show that the BVS 
can be used in compliance with the basic principles of optimal im-
plantation the Absorb BVS, despite the lack of imaging control dur-
ing scaffold implantation.
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Open Vertebroplasty in surgical treatment of 
metastatic tumors of the spine

Abstract: The treatment analysis of patients with pathological fractures of metastatic tumors of the spine in the thoracic and 
lumbar spine was performed. The results of surgical treatment were studied by using the method of internal stabilization and 
open vertebroplasty. The following benefits were highlighted: increased support ability of the vertebral height and preservation 
of his body, and improve the reliability of internal stabilization.

Keywords: tumor metastasis, spine, vertebroplasty, transpedicular stabilization, surgery.

The method of percutaneous (closed) vertebroplasty in treat-
ment of patients with aggressive vertebral haemangiomas and spinal 
metastasis has proved its necessity and is widely used in treatment 
of the pathology. However, in surgical practice we often come across 
the situation, when neurological disorders and destruction of pos-
terior wall of vertebral body do not let apply this method. In such 
situations, we have to make decompression of spinal canal and its 
content with removal of a part of metastatic tumor. But, while mak-
ing posterior wall decompression and transpedicular stabilization, 
we do not always manage to fix damaged vertebral motion segment, 
to improve support ability of vertebral column.

Purpose of the research — to conduct analysis of treatment 
of patients with pathological ruptures in haemangiomas and meta-
static tumors in thoracic and lumbar spine, as well as to learn re-
sults of surgical treatment with use of intrinsic stabilization and 
open vertebroplasty method.

Materials and methods. Results of research and treatment 
of 12 patients with metastatic tumors and haemangiomas of tho-
racic and lumbar spine (4 patients with haemangiomas and 8 pa-
tients with metastasis) conducted within the period from 2009 to 
2015 years at RUz MH RRCN. Age of the patients is between 
36 to 55; 4 men and 8 women. Average age of the patients is 40. 
Clinical and neurological examination of all patients were made, 
the diagnosis is confirmed on the basis of instrumental examina-
tion (MRT, MSCT, Ultrasound investigation of abdominal cavity 

and pelvic organs, pneumonography and others) of oncologist’s 
decision. Careful selection of patients have been made — decom-
pressive-stabilizing surgery and open vertebroplasty were made 
only in situations, when it was impossible to confine to percutane-
ous vertebroplasty, due to availability of long tract disorders as a 
result of partial compression of spinal cord, but hard destruction 
of vertebral body was not reported at that (K. Tomita’s classifica-
tion, type 2,3, 2001y.). Results of the treatment were assessed 
based on the scale, assessing the dynamics of neurological disor-
ders (ASIA) and dynamics of spinal axis recovery according to 
radiographic data.

Results. Localization of blastomas in region of vertebral col-
umn was as following: In thoracic spine — 4 (67%); in lumbar 
spine — 8 (33%).

Neurological signs, measured according to ASIA grading scale, 
are presented as follows. Patients of group В — 7 (58%), group 
C — 2 (17%), group D — 3 (25%). There are no patients of group 
A and E.

According to pain syndrome intensity (VAS scale) patients are 
divided as follows. 3 (25%) patients complained of inconsiderable 
pains (3–4 scores). 8 (67%) patients complained of moderate pain 
(5–7 scores). 1 (8%) patient with tumors of lumbar spine com-
plained of severe pains (score 8 and over).

Table 1 presents assessment of spinal injury based on radiology 
examination.
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Table 1. – Assessment of spinal injury on the basis of radio-
graphic surveys

Parameters Value
VWSDP (n=12) interval from 0% to 55% 19,07%±16,79%
SCP (n=12) interval from 0% to 80% 26,87%±17,06%
Stricture of spinal canal (n=12) interval from 
12% to 80% 30,22%±15,73%

Angle of local anterior curvature (n=12) in-
terval from 14˚ to 39˚ 13,38˚±12,14˚

Number of injured axis (level) (n=12)
I 3 (25%)
II 9 (75%)

Spinal deformity scale (level)  (n=12)
1 — compression fracture 5 (42%)
2 — fracture with compression prevalence 5 (42%)
3 — fracture with sphenic deformity preva-
lence 2 (16%)

Tomita classification (level) Number of cases 
(n=12)

Т1 3 (4%)
Т2 5 (7%)
Т3 2 (4%)
Т4 2 (4%)

Average value is equal to: VWSDP (Vertebra wedge-shaped 
deformation parameter)) — 19,07%±16,79%, SCP (Spine com-
pression parameter) — 26,87%±17,06%, stricture of spinal canal — 
30,22%±15,73%. Average value of angle of local anterior curvature is 
equal to — 13,38˚±12,14˚. While assessment of dorsal spine injury, 
grade II prevailed (75% of patients). 25% patients had lesions, refer-
ring to grade II. While scale assessment of spinal deformity, lesions 
of grade 1 and grade 2 were revealed in equal frequency. There were 
5 (42%) patients in each group. 2 (16%) patients referred to grade 
3. In grades T1, T2, T3, T4, of Tomita’s classification, all 12 (100%) 
patients had blastomas limited to bony structure and spinal canal.

Type of posterolateral surgical approach is presented in table 2.

Table 2. – Type of surgical approach

Type of surgical approach Number of 
cases (n=12)

1. Arch resection, removal of vertebral arch 
root and upper intervertebralis 2 (14%)

2. Arch resection, removal of vertebral arch 
root, upper and lower intervertebralis 3 (19%)

3. Hemilaminectomy, laminectomy, removal 
of vertebral arch root, articular process, and 
neural spine — in lumbar spine

4 (48%)

4. Item 3 + removal of costotransverse joint, 
head of rib and a part of rib — in thoracic 
spine

3 (19%)

1st and 2nd economic approaches were applied in 5 (42%) cases. 
3rd and 4th extensible surgical approaches were made in 7 (58%) 
cases. Surgical intervention of bilateral decompression of spinal ca-
nal elements was made for 8 (67%) patients, and unilateral decom-
pression for 4 (33%) patients.

Table 3 represents spinal stabilization from position of vertebral 
body injury level. Transpedicular stabilization was made to all 12 
(100%) patients. Acrylic cement, which was used for filling vertebral 
body defects, was applied for spondylosyndesis.

Table 3. – Spinal stabilization

Stabilization Number of 
cases, n=12

Spinal injury level
Th3–Th12 L1–L4

Type
Transpedicular 11 (92%) 3 8
Lamina hooks 1 (8%) 1

Spondylosyndesis
Acrylic cement 12 (100%) 4 8

Perfect early result of treatment (group A) was reported with 3 
(25%) patients. Good (group B) and satisfactory (group C) results 
were reported, correspondingly, with 6 (50%) and 3 (25%) patients.

Analysis of neurological disorders  in group B on lower 
limbs function revealed  improvement (in average) in levels 
1,04±0,56 according to ASIA/IMSOP scale. All 7 patients with 
blastoma had regression of neurological disorders. Reduction of 
pain syndrome is reported (in average) in levels 3,17±1,07 ac-
cording to VAS scale. Reduction of angle of local anterior cur-
vature in group C was equal to (in average) 10,91˚±6,44˚. Bet-
ter results were reported with SCP (9,45%±8,50%), rather than 
with VWSDP (6,55% ±9,86%).

Table 4. – Early results of treatment

Results Number of 
cases (n=12)

А — perfect 3 (25%)
В — good 6 (50%)
С — satisfactory 3 (25%)
D — bad –

Improvement
According to ASIA/IMSOP scale (level)* 1,04±0,56
According to VAS scale (score)* 3,17±1,07
Angle of local anterior curvature** 10,91˚±6,44˚
VWSDP ** 6,55% ±9,86%
SCP ** 9,45%±8,50%

* concerning results in groups А and В
** concerning results in groups А and С
*** death

Control investigations were made with 8 (67%) patients (table 5). 
4 patients did not agree to get control investigation. Long-term good 
result of treatment was reported in 6 (50%) cases, bad result — in 
2 (16%) cases. Improvement according to ASIA/IMSOP scale, in 
average, was equal to 0,21±0,43 level, and according to VAS scale — 
34±0,52 level. Deterioration of neurological condition according to 
ASIA/IMSOP scale, in average, was equal to 0,25±1,71 level and 
according to VAS scale — 0,43±0,57 level. Besides, deterioration 
of average value of local anterior curvature angle in this group be-
gan for 2,45˚±1,89˚. Complications in the form of acrylic cement 
epidural insertion with spinal cord compression are not revealed.

Discussion. In availability of blastoma, injuring anterior and 
posterior columns of spinal bone, it is recommended to make two-
stage surgical treatment (posterior approach and then anterior ap-
proach) [6, 1243–1266; 7, 145–154; 8,438–446]. But we can reduce 
period of treatment in some cases, by using bilateral posterolateral 
approach, which enables full vertebrectomy and decompression of 
spinal cord [9, 211–220; 10, 2240–2250; 11,236–264; 12,36–46]. 
After tumor removal and spinal cord decompression, it is required 
to make spine stability, which can be done by using posterior and 
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anterior approach. Metal implants and bone transplants, which en-
able to make reconstruction of vertebral body, are used for stabiliza-
tion of vertebra.

Table 5. – Results of control investigation

Results Number of 
cases (n=8)

Good 6 (50%)
Bad 2 (16%)
No data 4 (34%)
Change in group of patients with good result n=6
According to ASIA/IMSOP scale 0,21±0,43
According to VAS scale 0,34±0,52
Change in group of patients with bad result n=2
According to ASIA/IMSOP scale 0,25±1,71
According to VAS scale 0,43±0,57
Angle of local anterior curvature 2,45˚±1,89˚

In malignant tumor, it is not recommended to replace bone 
flap, as it will be destructed. Bilski et al. [10, 2240–2250] states that 
reconstruction of vertebral body is not required, when posterior sta-
bilization is made with saved major part of vertebral body. Bridwell 
et al. [13, 1383–1394] made posterior stabilization for 25 patients, 
without reconstruction of vertebral body. Only 1 patient had com-
plications after this way stabilization. Besides, in opinion of Bauer 

[14, 514–522], posterior stabilization is sufficient consolidation of 
unstable vertebra, in availability of blastoma, injuring vertebral body.

29 (73%) patients of 40 with metastatic tumors and tumors 
coming from hematopoietic system made filling of body with bone 
cement after decompression of neuroblastomas, partial removal 
of vertebral body tumor. Tumor removal method was limited only 
with transformed cells, unaffected bone and hyaline plate were not 
removed. After tumor removal, the cavern was filled with acryl ce-
ment. In all these cases, stabilization of vertebra was made by systems 
of transpedicular implants. Scoville et al. [15, 274–279] presented 
results of surgical treatment of vertebral tumors with using of acryl 
cement. Necessity of strengthening of support ability of normal skel-
etal elements of vertebra by means of acrylic cement prostheses was 
proved. Akeyson et McCutheon [9, 211–220] learned complica-
tions after using of acrylic cement in 16% cases. In our material, use 
of acrylic prostheses did not provide additional strengthening and 
there was no complication. Bilsky et al. [10, 2240–2250] noted that 
failure in using of bone cement is connected with the method of ver-
tebral body removal and type of posterior stabilization. Saving of 
those parts of vertebral body, which are not affected by tumor, influ-
ence over spine stability and prevents shifting of acrylic prostheses.

So, the method of open vertebroplasty has many advantages. 
They are: improvement of vertebra support ability, saving the height 
of its body, improvement of reliability of internal stabilization. Also, 
several authors report about chemotherapeutic and thermal influ-
ence of methylmethacrylate on residual tumor.
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Mistakes, dangers and complications in surgery 
of the cysts of biliary ducts in children

Abstract: From 74 children operated in our institution due to cyst anomalies of the biliary ducts of them in 12 children 
there were performed erroneous operations in the other clinics. This is explained by diagnostic and tactic mistakes by physi-
cians of the medical institutions without experience in treatment of children with anomalies of the biliary ducts. In two patients 
there were observe complications of the iatrogenic character in the complex anatomo-topographic variants of anomalies. In 
33 children there were found various complications in the postoperative period. In the article there were presented the most 
frequent complications, their causes and characteristic features of the therapeutic tactics.
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Introduction
The diagnostic and tactical mistakes and complications, con-

nected to them, at the cystic anomalies of the biliary ducts (CABD) 
are observed rather frequent. The abnormal introduction of the seg-
mental ducts into the common biliary duct (CBD) and anatom-
ic variations of the formation of the gallbladder and biliary tract 
complicate performance of the open and laparoscopic surgeries 
may be cause of iatrogenic injuries or technical mistakes. The danger 
sharply occurs under the conditions of marked adhesive process due 
to developed biliary peritonitis at the rupture of the cyst or compli-
cations of the inadequate primary surgery [2; 3]. In the literature 
there is described a case of iatrogenic injury of the portal vein at the 
removal of the cyst of the common biliary duct [1].

The purpose of research was to analyze errors, dangers and 
complications at the stage of diagnosis and operative introduction 
and to develop adequate surgical tactics in the cystic anomalies of 
the biliary ducts on the basis of the material of our clinic.

Material and methods of research
On the clinical bases at the chair of hospital children sur-

gery, children oncology of Tashkent Pediatric Medical Institute in 
1979–2016 there were observed and treated 76 patients with CABD 
(60 girls and 16 boys) at the age of the neonatal period to 16 years 
old. Of them 74 children underwent operative interventions.

Results and discussion
The primary and repeated surgeries were per in our clinic in 62 

(83.8%) from 74 children; 12 (16,2%) children the primary pal-
liative surgeries were carried out in the other hospitals. Two out of 
12 patients admitted from the other hospitals were operated with 
wrong diagnosis of anomaly of the gallbladder development. The 
cyst of the common biliary duct remained to be unrecognized. In 
one case the cholecystectomy was made wrongly without interven-
tion into the cystic-changed common biliary duct; in the secondary 
case the surgery consisted in “elimination of the adhesion of the 
gallbladder”. Some times ago in these children the former clinical 
attributes of disease have renewed. At repeated inspection the cor-
rect diagnosis was established: the cyst of the common biliary duct. 
The patients were performed repeated surgical correction. One girl 
underwent erroneous appendectomy at admission to the hospital 
with pains in the abdominal cavity at the place of residence. Two 
years later at hospitalization with suggestion of hepatic echinococ-
cosis the diagnosis was not confirmed, and in this case the cyst of 

the common biliary duct remained also to be unrecognized. In the 
further in our clinic the child was studied and operated with real 
diagnosis — the cyst of the CBD. The similar tactic mistake was 
observed in the girl in the age of 1 year and 1 month with the diag-
nosis of primary peritonitis. The operation was completed by drain-
age of the peritoneal cavity. In 6 days with continuous peritonitis 
the patient was repeatedly operated. There was found perforation 
of the cyst of CBD, and the drainage cystostoma was applied. In 
the girl of 2,5 month old operated with suspicion on intestinal in-
vagination, there was revealed rupture of the common biliary duct; 
there was performed suture of the rupture without drainage of the 
common biliary duct. The child has died. The autopsy showed 
that the cause of the biliary peritonitis was the tear of the cyst of 
the CBD. In the lumen of the gallbladder there were found con-
crements. The histological  investigation showed presence of the 
ectopic tissue of the pancreatic gland in the wall of the CBD. The 
rest 7 patients of this group, being underwent surgery with wrong 
diagnosis the liver echinococcosis (6) and intestinal invagination 
(1), due to confusion and absence of experience in the surgeon in 
relation to radical treatment of the cysts of the common biliary duct, 
the operation was finished by external bile deviation. In 3 of them 
there were occurred complications, required repeated operation at 
the early postoperative period. The child being operated because 
of suspicion on intestinal invagination required relaparotomy on 
the 5th day due to adhesive intestinal obstruction. In two patients in 
the postoperative period there were noted signs of the continuing 
biliary peritonitis connected with incomplete hermetization of the 
drainage tube in the cyst (1) and it’s falling down from the cyst cav-
ity because of insufficient fixation (1). In two patients there were 
observed complications of the iatrogenic character. In one of the 
there had happened injury of the portal vein wall during surgery 
under the conditions of the massive adhesive process in the hepato-
duodenal zone and inflammatory signs around the cyst at the stage 
of mobilization. The wound was sutured and hemorrhage stopped. 
The surgery was finished by cholecystectomy, partial dissection 
with reconstruction of the cyst of the common biliary duct and 
formation of the hepaticoduodenal anastomosis. In the postop-
erative period there were developed clinical-laboratory indicators 
of the portal hypertension, stopping with intensive conservative 
measures on the 7th day after surgery. The second child required re-
peated operative intervention in the nearest postoperative period 
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after cholecystectomy, partial resection of the cyst with application 
of the hepaticoduodenoanastomosis in connection with increasing 
signs of mechanic jaundice. The development of this complication 
was connected with ligation of the segmental duct independently 
running into the cystic dilated common biliary duct at application 
of hepaticoduodnoanastomosis. It was confirmed by the retrospec-
tive analysis of intraoperative cholangiography. At the relaparot-
omy on the 3d day after operation there was loosened the second 
layer of sutures along the right edge of the created anastomosis. 
In the postoperative period the signs of mechanical jaundice were 
quickly stopped, its intensity attenuated. The biliation from drain-
age tube stopped on the 7 day. The patient was discharged at the 
satisfactory state.

Out of 74 primary and repeated operations which have been 
carried out in clinic, in 41 (55,4%) patients the postoperative period 
proceeded smoothly, in 33 (44,6%) there were observed 63 compli-
cations; in 20 cases they were more than two in one patients. The 
lethal outcomes in the early postoperative period there were ob-
served in 4 (5,4%) cases. The patients with the lethal outcomes were 
from group of these 33 patients with postoperative complication.

Early postoperative complications were divided into general 
surgical (paresis of the intestine, adhesive intestinal obstruction, 
suppurative-inflammatory complications, intestinal eventration, 
hemorrhage (in the gastric-intestinal tract or in the abdominal cav-
ity) — 11; specific (bile secretion, progressing or addition of the 
pancreatitis, mechanic jaundice, progressing of the damaged liver 
function, DBC) — 49; somatic (acute respiratory and renal insuf-
ficiency, sepsis, polyorgan failure, generalization of the intrauter-
ine infection) — 3.

Clinical signs of acute pancreatitis with characteristic pain at-
tack and dyspeptic expressions increase in amylase level in the analy-
sis of blood and urine appeared on the 2–3 days after application 
of the hepaticoenterostomy (9) hepaticoduodenostomy (1) and 
external cyst drainage (1). The development of this complication, 
probably, is caused by reactive pancreatitis due to traumatization of 
the head of pancreatic gland in the cyst mobilization. In 2 patients 
the shown factors promoted an aggravation of the available before 
operation pancreatitis. On a background of complex conservative 
treatment with inclusion of contrical the signs of pancreatitis were 
stopped, amylase indicators normalized.

The bile secretion in the postoperative period was noted in 
14 (20%) patients. The volume of bile secreted through drainage 
tube inserted into the abdominal cavity accounted for 50–400 ml 
a day. This hermetic external drainage of the cyst (3) and drawing 
(erroneous removal) of the cystomic tube in 3 patients. This became 
the cause of peritonitis development, eventration of the intestine re-
quired of repeated surgeries. In 8 cases after operation of the internal 
drainage independently on their type the excretion of bile, evidently, 
was connected with non hermetic biliodigestive anastomosis. Ab-
sences of the signs of peritonitis and gradual decrease in volume of 
the bile excreted have become the indicators for waiting tactics. On 
the 5–12 day the bile excretion has stopped independently.

Progressing of liver insufficiency was in 5 children at the age 
to 6 months who had external cyst drainage with liver biopsy. In all 
these patients prognosis at discharge was determined as unfavor-
able. They dead during 30–40 days after discharge from hospital 
due to increasing liver insufficiency induced by progress of biliary 
liver cirrhosis.

In one patient on the 3d day after operation cholecystectomy, 
the cystectomy with application of hepaticoduodenostomy there 
was noted intestinal hemorrhage, worsening of the state, vomiting 
with blood trace, tarry stool, increase in anemia expressions (atonia, 
paleness, reduction of the erythrocyte quantity and hemoglobin fea-
tures). In the fibrogastroduodenoscopy the source of hemorrhage 
was not defined. The hemostatic therapy appeared to be effective, 
on the 6 day the hemorrhage stopped. In the other patient on the 
2 day after operation of cholecystectomy, cystectomy with applica-
tion of the hepaticoenterostomy by Roux there was noted worsening 
of the health state, increase in abdomen cavity volume, reduction in 
hemoglobin level. The child was performed repeated surgery with 
hemoperitonitis. The cause of hemorrhage was removal of ligature 
from one branch a. сystica.

The analysis of intraoperative and postoperative complications 
showed that the main causes of their occurrence appeared to be se-
vere initial state of the patients, complex anatomo-topographic vari-
ants of anomalies, inflammatory processes in the hepatoduodenal 
zone, tactic and technique mistakes at the stages of diagnosis and 
operative treatment. The optimization of the diagnosis and surgical 
treatment of CABD on the basis of differential approach taking into 
account anatomic peculiarities of the cysts, established by preopera-
tive studies and intraoperative cholangiography, allowed decrease in 
number of diagnostic mistakes, complications and lethal outcomes 
during the last years. From 25 operated children in the period 1979–
2004 the complications and lethal outcomes were 16 (64%) and 2 
(8%) cases. Among 49 operated children in 2005–2016 years the 
complications and lethal outcomes accounted for 17 (34,7%) and 
2 (4%) cases.

Conclusions
The mistakes at the preoperative period were cause by absence 

of clear symptomatic, characterized by dynamic clinical signs, low 
awareness and alertness of the physicians of various specialties in 
relation to cystic anomalies of the biliary ducts that in total appeared 
to be main cause of the delayed diagnosis and occurrence of various 
complications.

The tactical and technical mistakes of the doctors at the periph-
eral level during surgery complicate realization of repeated interven-
tions, increase risk of occurrence of intraoperative complications 
and confirm expediency of realization of operative treatment under 
conditions of the specialized departments.

In newborns and young children of early breast age CABD 
mainly proceed on a background of decompensated disorders of 
the liver function, induced by congenital causes, negatively influenc-
ing on the results of treatment, outcome of disease, that requires 
differential surgical approach.
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In this aspect, undoubtedly, working out and introduction of 
the new technological processes directed on creation of new materi-
als, possessing a complex of set valuable properties is perspective. 
Thereupon working out scientific basis of creation and research of 
metal layered composition (MLC) of type “FSS–an intermediate 
alloy–solid working element” possessing high ruggedness is actual. 
Application of investigated MLC is perspective in manufacture of 
the tools of exploited under conditions of percussive perforating 
drilling of blast holes in medium-abrasive rocks with strength fac-
tor f ≥10 and other tools, applied at carrying out of drilling works, 
including in oil and gas complex.

The purpose of the present researches is studying of composi-
tion, structure and properties of the forming bimetallic compound 
and its behavior under operating conditions as the drill tool depend-
ing on technological parameters of its manufacture.

The method essence consists in placing in polystyrene foam 
models of inserts from the tool materials forming a working surface 
tool by melting or formation of connection at contact with melt. 
Formation of bimetallic connection allows raising working capacity 
and longevity of the tool, cutting down thus expenses of materials, 
work and energy expenses. Depending on modular inserts can be 
carried out from powder green compositions or compact materials.

Various tools applied recently not meet completely the re-
quirements of technological processes, in particular –low rugged-
ness, high prices, etc. [1; 2]. Now the bimetallic structure of the 
tool is reached by connection with the body by welding, the sol-
dering of working elements [1], mechanically-by press fitting or by 
means of the special device [2]. Constructively such tool demands 
separate manufacturing and the body, and working elements with 
their subsequent connection. Besides complication at the expense 
of introduction of additional operations, technological processes is 
distinguished in this case by high labor input and low use factor of 
metal, and also, high cost product. For elimination of these lacks in 
practice the “know-how” of the tool was used by molding [3], but it 
conditions low accuracy of received castings, great volumes of the 

subsequent machining and low durability of formed connection. 
Last years it is offered to apply a method of precision to the decision 
of these problems in metal forms. However for reception of reliable 
and strong connection in this case the preliminary warming up of 
the die-casting tool and creation of regenerative atmosphere in it is 
required. All this complicates and raises the price of the process of 
tool manufacturing.

Considering all listed lacks, the “know-how” of the cast bi-
metallic tool of various special-purpose designations by molding 
method on lost models [4] is developed. The essence of the method 
consists in formation of polystyrene foam models in specially made 
mold, with model dressing, model assemblage on a collector, instal-
lation of collectors on a post in cast, sanding-up, its vibrato compac-
tion, filling-in with steel melt. At contact with melt polystyrene is 
gasified, the formed cavity is filled with melt which after crystalliza-
tion completely and with high accuracy reproduces the form and 
the sizes of the initial foam model.

Distinctive features of the method are:
– Possibility of reception of complex one-piece models;
– Reception of casts on II class of accuracy;
– Creation in the course of filling-in of the melt in a form of 

regenerative atmosphere during all period of its crystallization.
These features defined a choice of way as basis for working out 

the “know-how” of the drill tool from bimetallic systems. Specifi-
cation and grounding for of technological process of reception of 
the cast bimetallic tool needed the decision of variety of problems:

– An establishment of formation conditions of cast bimetallic 
compound depending on modular state of inserts;

– Studying of influence of formation conditions on composi-
tion, structure and properties of bimetallic compounds;

– Reliability estimation, working capacity and durability of bi-
metallic connections;

– Grounding for and a choice of ways and directions of perfec-
tion of technological process of reception of the cast bimetallic tool 
with a view of increase of its technical and economic indexes.
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It is established, that for a class tools, with corresponding geo-
metrical parity of an insert and a bearing base, the crust in a contact 
zone remains prior to the beginning of volumetric crystallization.

In this situation for reception of solid tie formation of liquid 
phase at the expense of fusion of the intermediate layer material put 
on an insert, or fusion of the insert is necessary.

The  variant with  intermediate layer practically unique for 
compositions hitch components essentially differ under physical 
characteristics. Solid alloys-steel concern these compositions, mo-
lybdenum alloys-steel. Practical realization of similar compositions 
has found the embodiment at the manufacturing of the drill tool 
applied in oil and complex (Fig. 1, 2).

For the drill tool inserts from the solid alloys, intended for 
soldered tool were used. Transitive layer was put by a method 
of plasma spraying. Structures of sprayed alloys are presented in 
table, the thickness of coverings is in limits of 0,1–0,5 mm. MLC 
with solid working element from solid alloys of group VK and TK 
differ by presence of fusible intermediate layer between compo-
sition components. As intermediate layers various fusible alloys 
were approved:

– Alloys for soldering of solid alloys P-100, P-102, brass L60;
– Self fluxing alloys of the system Cu-Ni-Mn Vpr-2, Vpr-4.
As well as in the previous cases, as criterion of quality served a 

continuity of connection. To this criterion the group of alloys not 
concerns such as: P-100, P-102, which is conditioned by occurrence 
of cracks in formation of compositions. Therefore all researches have 
been spent on compositions with use of self fluxing alloys of system 
Cu-Ni-Mn (VPr-2 and VPr-4) where has been reached continuity 
of ties. For revealing of parity of content Cu and Ni (% weight) on 
quality of formation of a compound, compositions with transitive 
layer from alloy PR-N55P on Ni-Mn- base and brass L62 (Table 1) 
were in addition investigated.

Fig.1. Polystyrene foam models

 a b
Fig. 2. Casts MLC type casting bore bits. 

a – one arrow; b – three arrow

 a b
Fig. 3. Cast mills of type MLC for drilling bits. 

a – for three cone bit; b – for one cone bit

Table 1. – Chemical composition of self-fluxing alloys system Cu-Ni-Mn used as intermediate alloys at creation MLC

Alloy grade Chemical composition, weight %
Сu Ni Mn Si Мо Others

VPr-2 base 5,2 25,7 2,5 – –
VPr-4 base 29,5 28,4 1,1 – –
VPr-33 4,1 base 19,5 7,7 10,4 10,6% Cr
VP-N55R 55

 
 a b

Fig. 4. A microstructure of transitive zone MLC solid alloy T5K10-LKC 40HL with transitive 
layer from alloy Vpr-4. I–Migration zone; II- a zone on the base of transitive layer material 

δ=0,2mm (a), δ=0,3mm (b), III- a crust; IV- a zone of carburizing increase x100
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Metallographic researches of compositions have elicited fol-
lowing facts:

– Presence of well distinguishable border on solid alloy (edg-
ing) on all interface with steel (Fig. 3) with characteristic thickness 
of 0,5–1,0 mm.

– Complexity of microstructure of the transitive zone including 
four subbands (Fig. 4):

I subband-from the side of solid alloy differs in the increased 
distance between carbide particles. A thickness is to 0,1mm.

II subband- is formed on the base of material of intermediate 
alloy. Characteristic signs-dendrite skeleton with fine-grained struc-
ture of inter dendrite zones. A thickness is 0,2–0,3 mm.

III subband — a crust with fine-grained structure. A thick-
ness is from 0,02 to 0,05 mm.

IV subband — area of carburizing material of a bearing base 
by products of polystyrene gasification with paelite-cementite or 
parlite structure gradually turning into ferrite-pearlite structure of 
hypereutectoid steel. A thickness is 0,3–0,5 mm.

Prominent feature of composition with transitive layer  is 
an influence of structure and a thickness of covering on the sizes 
of subbands.

Changes of Ni in transitive layer, depending on used mate-
rial from 5% weights to 55% weights  increases a thickness of I 
subband for group VK8 alloys approximately twice and for alloys 
T5K10 1,8 times (Fig. 5). Accurate correlation between thickness 
of coated covering and I subband is traced, namely to smaller thick-
ness of covering, the smaller sizes of I subband correspond and 
on the contrary.

 
 a b

Fig.5. A microstructure of transitive zone MLC solid alloy VK8-FSS 40HL with transitive 
layer from alloy VPr-2. I – Migration zone; II – a zone on the base of transitive layer material; 

δ=0,2mm (a), δ=0,3mm (b), III – a crust IV – a zone of carburizing. Increase x100

The sizes of II subband formed on a basis of material melt of a tran-
sitive zone are defined by the sizes of coated covering. The thickness 
of III subband (crust), and also subband of carburizing practically not 
depend on a thickness of transitive layer. The wavy relief of a crust testi-
fies to its dissolution in a material of an intermediate layer and fusion in 
metal-of the base. Results of micro sounding of all zones on samples of 
composition VK-8-VPr-2-steel 40HL are resulted on Fig. 3, 4.

Attracts attention the fact of the great paths of diffusion of 
tungsten and cobalt from solid alloy in intermediate layer and fur-
ther, reaching 400 microns, i. e. practically in all subbands there is 
a tungsten and cobalt content decreases. Penetration Ni into solid 
alloy and Cu in steel is characterized by diffusion-200 microns and 
150–200 microns; Mn penetrates into solid alloy, more strongly 
than in a steel 40HL.

Thus, possibility of forecasting with high probability of creation 
MLC with higher level of set mechanical properties is established, 
purposefully to introduce corrective amendments in manufacturing 
techniques of tools on base of MLC, in particular-bits and mills, sub-
jected while in service to a friction that allows to prolong accident-
free operation of the drilling equipment.

Results of researches MLC are  introduced  in technology 
OJSC “Uzbek factory of refractory and heat resisting” materials. 
The received scientifically-practically results are entered into edu-
cational process on department “Materials science and materials 
technology” of Tashkent State Technical University named after 
Abu Rayhan Beruni for students of undergraduate and postgradu-
ate students.
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Introduction
Competence approach initiates the search for the new patterns 

of educational process, revealing the specifics of its organization 
from the standpoint of active subjective interaction between the 
participants. Within the educational process there takes place the 
development of the content of basic educational programs (BEP). 
Baccalaureate programs should be released in the atmosphere of 
trust, mutual support and responsibility for the result, through the 
acquisition of personal sense and value importance of education, 
the development of communicative skills and ability to apply the 
knowledge in solving educational practice-oriented tasks.

Main part
The content change of higher education is determined by the 

new educational standards binding the process organisation with 
the achieved results which satisfy the quality criteria. First of all, 
it is important to mention the competence formation as it is ensured 
with the shift of the education system from the traditional teaching 
practices which use the knowledge determinants of success to the 
practice of competence development with the help of various tools 
and pedagogical support technologies, and to the organization of in-
terpersonal and group interaction between the participants during 
the whole educational process [2; 3; 6].

Methodological bases of holistic educational process in a uni-
versity should be considered using the example of undergraduate 
bachelors getting the teacher training education and in the context 
of experimental verification of the didactic and providing conditions 
of the educational activity, as well as the educational environment 
capabilities (the specially designed educational environment) and 
the expected results of education.

Common problems of competencies are marked  in the re-
searches of the following foreign authors ( J. Raven, J. Coolman, 
R. Collins, E. de Bono, V. de Lanshere, J. Folger, A. Freley, J. o’Tool, 
S. Shneider, L. Spencer, etc.). Russian scientists explore the ques-
tions of competence formation in different subject areas, in com-
munication and pay special attention to the knowledge and pro-
fessional competences (V. S. Bibler, V. V. Davidov, I. A. Zimniaia, 

S.Iu. Kurganov, A. M. Matushkin, N. F. Talyzina, M. A. Kholodnaia, 
A. V. Khutorskoi, D. B. Elkonin, P. M. Erdniev and etc.) [2].

Competencies reflect the requirements of general legal units 
of the federal state educational standard applied to the content of 
undergraduate bachelor educational programs. However, the aim of 
modern higher education is the competence. Competence (kompe-
tentnost) is defined as the integral characteristics of the professional 
activity qualities or the degree of professional personal satisfaction. 
Competencies are revealed throughout the particular features of 
their owners and within their relation to the results of individual 
and collective activities.

The methodological basis for developing the professional peda-
gogical education is the vocational and educational environment, 
defined as the form of relationship of an individual with the world of 
professions and the methods of getting professional education [1].

It is believed that the educational environment of high school 
educational  institution creates the necessary conditions for the 
holistic educational process. However, not always the educational 
goals are implemented successfully. Therefore, the attitude should be 
considered as a condition for the successful competence formation.

V. V. Serikov rightly observes that if the teacher is subjectively 
removed, and his “child” (holistic educational process) is not the au-
thor’s self-expression or self-realization, the wholeness is destroyed 
on a subjective level, where it is born or designed: “… education 
loses its wholeness, when the subject is alienated from the process, 
when something he is doing, is not his own existence” [4, 16].

Studying a holistic education process for compliance with the 
criteria and indicators of successful/qualitative competence forma-
tion is related to the uncertain issues of theory and practice of higher 
pedagogical education:

• undeveloped methodological  grounds  of  competence  ap-
proach related to the goals, objectives and content of the educa-
tional activities;

• lack of practice-oriented mechanisms of substitution, transforma-
tion and adaptation of the knowledge and skills represented by descrip-
tors and determinants of educational content of the competence format;
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• unset grounds for adequate choice of criteria/indicators for 
evaluating the educational competencies, matching the components 
and the components of professional competence;

• uncertainty of  federal  state  educational  standard  imposed 
on the results of educational and training activities of subjects of 
education.

It is obvious that the choice of bases for the competence forma-
tion should be considered comprehensively, throughout the inter-
connection of the conditions of the relevant areas of pedagogical 
maintenance of the educational activities: predictive, motivational, 
communicative and technological ones.

The targeted objects of pedagogical maintenance of compe-
tence formation in training future bachelors while preparing the 
experimental part of the study were the personally significant value 
orientations on achieving educational results, developing communi-
cative skills and so on. Content and event fulfilment of educational 
activities of the school staff and interdependent educational rela-
tions of educational subjects were presented as the logical bases of 
active and interactive subjective relations. These are:

• emotionally positive willingness for joint creativity at the lev-
els of subject-subject interaction (collective, group, individual);

• nature and extent of the communicative propensity of the 
participants (interest, attention, understanding, acceptance, activity, 
responsibility);

• adaptability, as a manifestation of abilities and skills of orienta‑
tion in the surrounding educational environment of the university;

• ability to mobilize internal forces through self-assertion and per-
sonal formation in situations associated with overcoming the difficul-
ties, solving the educational problems and challenges of the life plan.

According to  V. V. Stolin [5], the change of consciousness 
as a natural result of education and self-identity  is determined 
by the evaluation criteria, and through the awareness and the 
“feeling”/”attitude” parameters beginning with the level of reality 
perception (self-esteem change), up to the level of natural creativity 
and responsibility manifestations [2, 60]:

• desire and need to arouse the interest, to feel the complicity, 
care and support (health);

• awareness of personal success while implementing the actions, 
which are defined by the terms of educational and professional work, 
and comparing himself to “other”/”the others” (self-organization);

• presentation of himself as a phenomenon determined by the 
level of educational achievements and integrative character of the 
ability manifestations (self-esteem);

• feeling the needs for further professional development and 
personal development (self-actualization).

According to the research of the holistic educational process, 
we note the peculiarity of manifesting the communicative-activity 
relationship: attention, interest, understanding, acceptance, respon-
sibility, activity and so on. Personal characteristics of the activity 
levels correlate with the position choice: passive, regulatory, sub‑
situational, individual and creative ones.

Thus, the success of the educational activities within a holistic 
educational process should be viewed throughout: being aware of 
personal significance of higher education, taking the responsibil-
ity for the profession choice; planning/realizing the goals and ob-
jectives of the nearest and further prospects for personal growth; 
personifying the educational  values, developing communicative 
abilities and activities; applying knowledge and skills in solving the 
educational and practice-oriented tasks in an atmosphere of trust, 
mutual accountability for the results; expanding the educational 
experience and activities of communication, transferring a rough 
basis of the formation of skills and abilities in a variety of uncertain 
situations and professional outcomes.

Conclusion
Results of experimental studies confirm the thesis that the holis-

tic educational process at the methodological level is determined by 
the didactic conditions in the technological context of the require-
ments for pedagogical maintenance. The following ones include:

• goal setting, choice of teaching objectives and means of train-
ing and education;

• combination of traditional and innovative approaches, meth-
ods of training and education;

• variability of using forms of conducting classes;
• use of practice-oriented diagnostic techniques, the organiza-

tion of control, evaluation of training and educational achievements 
of the students, including the assessment of subjective education of 
students-level indicators;

• approximation of the characteristics of the educational results 
to normative (standardized) quality indicators.
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Introduction
The biological existence of humans coupled with their social ex-

istence is a fact accepted by main stream science. The social existence 
of humans is reflected by living amongst other persons with shared 
communications. Should an Infant be removed from human care, in 
some conditions; a child may have biological existence, but their social 
existence will accrue in the form of an outcast, one condemned in exis-
tence to death. Defined events described in the psychological literature 
of infants living among animals have proven this hypothesis. Given, the 
continuation of their biological existence, these infants remain defined 
as abnormal; proper character formations do not take place.

The seprocesses have been studied as per, the process of social 
experiences of previous generations involving infants. Children from 
childhood learn images, modes, schemes, samples of behaviors and 
scenarios from parents. Also, the child learns the elements of culture 
as per its impact. Children learn the differences between ‘good’, ‘bad’, 
‘can or cannot’. The elements of culture transfer from parents to the 
child are in essence learned patterns of behavior.

Analysis of the psychological literature [2; 4; 5; 6] show that, 
the problem was in fox since the beginning of the past century. At-
titudesare learned from different aspects and the role of culture in its 
formation were also examined.

Investigations show that an infant from birth who is surrounded 
with elder people, as it was mentioned by the psychologists says, the 
child is affected by culture from birth.

One of the lead postulates of anthropologic psychology is that, 
there is a connection between people and this information which 
makes for possible multiple impacts. As it was notified by S. Lurie, 
“The seared relations between the special existing human surround-
ings and fundamental categories of his/her mind: The human envi-
ronment is full with the material and ideal ways of the behaviors, left 
from the past generation.” [1; 7]. When we say intentional world, 
it is considered the world created by the human and when we say 
conventional world, it is considered the world that is important for 
human. S. Lurie writes: “Each culture represents the “intentional” 
world, so “the created and build world”. Then he writes: “The infinity 
numbers of different intentional world scould not be justified with 
conventional world (so, social strengthened world of importance)” 

[1; 6]. So, the culture created by humans is the important world for 
humans. The infinite numbers of cultures have social importance.

The source of culture is not a world; it is the human having 
specific cultural systems and consequently it is the intentional per-
son. There is a specific culture in the basis of the state of mind of 
the intentional person. The culture generates intentional persons. 
Apparently, it is the process of having mutual impacts: humans make 
culture, at the same time, culture forms humans and their internal 
worlds. S. Lurie writes: “The intentional world is factually and realis-
tically will be existed while the people have the knowledge redirect-
ing their trust, wishes, targets and mental images” [1; 7].

R. Shveder is also approving it: “The intentional events and 
things will exist only in the intentional worlds. Anything out of our 
reaction and interest will not exist. The intentional things are active 
because, we have their images, they do not exist in any “natural” real-
ity out of the human’s mind and activities, [5, 88]. The impact of the 
culture on humans for it to be understood as it impacts the human 
perception. In the psychological literature, it calls “cultural frame of 
perception”. The anthropologic psychologists give high value to per-
ception and they say that, the objects of the external world passing 
through perception take their mental meanings. The psychological 
anthropologists review perception as the process forming the base 
structure of the culture [1].

As the results of investigations, it was found that, the paradigms 
formed structure and context of the culture is not perceivable, oth-
erwise, it would not be culture, it would be just the norms accepted 
by the small groups of people. S. Lurie writes: “It is possible to un-
derstand these paradigms as the general culture scenarios perceived 
and interiorized. Such scenario can identify the character of percep-
tion and activity” [1, 12]. The learned scenarios are realized in the 
mutual impact process and become significant for human. As it is 
defined in the psychological literature, we do not live in real world 
we live in the world of importance [1; 5].

The world of significances is also related to attitude itself. The 
culture learned by a person is a thoughtless attitude against the cer-
tain actions. In addition, the cultural scenario itself is defining by 
the components of attitude like, cognitive, emotional, and conative 
elements. Summarizing the above mentioned, we can see that the 
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scenarios are: 1) Realizing in the mutual impact process; 2) Re-
lated to the attitudes; 3) Significance; 4) Scenarios itself defining 
by the impact of attitude.

Indeed, initial public  institutional make the basis of experi-
ences which will be used in whole of his/her life. So, considering 
these facts, S. Lurie assessed the initial public institutional as a phe-
nomenon defining their degree of excitation, character of neuro-
sis, the ways of psychological defenses. In opinion of A. Kardiner, 
re-institutional is establishing by the folklore, mythology and reli-
gious. A. Kardiner gives explanation to all of them as “a projection 
of main structure of the person.”

As it was notified by the author himself, the first level is the 
thoughtless area and they could be presented only by transferring 
the thoughtless complexes to real objects. They are transformed 
little; their changes, the institutes created them to be transformed. 
The last level is the fully mindful and cognized level. Other levels 
state in the middle of them [3].

The American psychologists J. Whiting and I. Child approve 
also above mentioned hypothesis in their investigations. “… Person 
locates in between two systems: Experience of childhood education, 
magic, religious trust and practices” [6, 227]. J. Whiting and I. Child 
using the stimuli and reaction paradigms, they use “black box” no-
tion: “Behavioursof elders is respond to childhood education. Per-
son is the black box which is remained between them, and directly 
evaluation is impossible” [6, 190]. In my opinion, the black box is 
the internal world of human, his/her attitude — dispositions and 
plenty of dispositions. S. Lurie is also justifying that, there are a lot 
of black boxes.

Then, arguing the mutual impacts between the individual be-
havior and dispositions, R. Le Vine writes: “Such observed aspects 
of behavior are not the basis of the person, it reflects the person, to 
tell the truth, and itreflects the dispositions which affect to his/her 
behavior. Dispositions affect behaviours of the person, as well as cul-
tural norms, but it is from inside. The psychologist, studying the per-
son, does not stay in the level of behavior, rather he looks at his/her 
unobserved side and in his suppositions, this side is psychologically 
organized: “We have to recognize that, the disposition is organized, 
the organization has the functional importance” [4, 90].

R. Shweder notes that: “The principles of intentional world 
are like, subject and object-human and his/her surrounding  is 
mutually absorbed to each other and they cannot be studied like, 
one is dependent from other one but the second does not depend 
on first. Neither this nor other could be defined considering each 
other specifications” [5, 379]. Concussively, the socio-cultural 
environment cannot exist without depending on human subjec-
tivity and human mental reality cannot exist without depending 
on socio-environment. R. Shweder shows that, the socio-cultural 
environment  is the  intentional world because, it reality  is only 

possible when there is an existence of human communities which 
are impacted by and directed to trusts, wishes, targets and other 
mental images” [5]. R. Shweder has defined the six types of rela-
tions between culture and cultural human. Initially, he divides the 
relations in two big groups: 1). Positive relations; 2). Negative 
relations.

He shows that, the positive relation is appearing when the 
world intentionally is increasing or supporting people intention-
ally. The negative relation is appearing when world intentionally 
negatively affects to the intentionally of the state of mind. Then, 
R. Shweder divides these relations in to the groups like active, re-
active and passive. He shows that, active relation appears when 
he/she makes his/her targets with his/her own choices. Reactive 
relations appear when the target for a person is defined by other 
people or the intentional world is created for him/her. The goal of 
the human in passive relations to the world is to be immortal in in-
tentional world [5]. Thus, R. Shweder has demonstrated six types 
of relations: positive (active, reactive, passive); negative (active, 
reactive and passive).

Conclusion
Thus, summarizing above mentioned, we conclude that, culture 

strongly affects the formation of the state of mind as well as biologi-
cal and sociological process. The child becomes the object of the 
culture from the moment of birth. Received information is interior-
ized by his/her state of mind. This process is highly affects the child’s 
perception, mental and emotional system.

In addition, the  investigation demonstrated that, every cul-
ture  is  intentional, and therefore  it  is a created and build world. 
The source of the intentional world is the intentional person. At 
the same time, cultural systems are dependent on the intentional 
person and dependent on the culturally conditioned state of mind. 
Humans create the culture. The culture is forming the human. Thus, 
the culture is the unit of intentional world and intentional person 
having mutual impacts with each other.

It is clear that, impact of the culture on humans has to be un-
derstood as impact to the human perception. The way of forming 
perception by the impact of culture is by defining the formation of 
the attitude. Attitudes and perceptions are closely contacted and 
they have impacts upon each other. Culture learned by human is 
conditioning; it is thoughtful or thoughtless attitudes within cer-
tain actions.

Therefore, we have to note that, information transfer during 
childhood education takes place in the structure of the mind and 
emotional systems with behavioral mechanisms of a child and all is 
strengthened by attitude. The state of mind of all persons is formed 
by the impacts of bearer culture. Given, an attitude is positively 
formed; such dispositional optimism supports the individual to 
obtain their targets.
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Socio-economic role of tourism in the mountain territories is 
performed through the carried-out functions, among which, the 
most important functions are: economic, social, cultural-cognitive, 
therapeutic, integrative, ecological, international, political. The idea 
of sustainable development of mountain territories is based on con-
ceptual restrictions leading to the fact that the process of satisfaction 
of the current needs should be performed without damage to the 
future: without depletion of natural, cultural resources and without 
harm to the environment. Understanding of the concept of sustain-
ability ensures the opportunity to plan effective long-term develop-
ment of tourism and implies the system of rational nature use in the 
mountain tourist center [4; 9].

Sustainable development of mountain territories should im-
prove the quality of life of the local population, which is defined by 
such indicators as augmentation of the level of economic wellbeing, 
improvement of social conditions of living in the given area, increase 
of the culture of interrelations and importance of the uniqueness 
of lifestyle. The improvement of the quality of tourist services for 
proper recovery of psycho-physical strengths of the man and his 
socio-cultural development are related to the sustainable develop-

ment of mountain territories. Preservation and reproduction of nat-
ural resources is one of the conditions of performance of numerous 
functional kinds of activity in mountain territories.

Tuapse district is one of the most popular recreational places in 
Krasnodar region. High demand from the point of recreation and 
tourism is determined by convenient transport links, unique com-
bination of relief and natural conditions. Tourist practice is notable 
for high activity and, mainly, spontaneous nature. Various kinds of 
recreational activity were developed in the considered territory.

Primarily, they include trekking, the objects of which are the 
massif of the mount  Indyuk as well as the peaks of Semashkho 
and Dva Brata. Like trekking paths, cycling paths and jeeping tours 
are mainly associated with low and medium mountain areas. For 
mountain‑climbing, the peaks of Indyuk, Indyushka, Sobor-skala, 
Khozhash rock are used. A big number of rapids and obstacles, high 
flow rate in the upper reaches of the rivers Pshish and Pshekha allow 
their use as the objects of sport water tourism. Another kind of recre-
ational activity, less popular due to the spread of karstic processes, 
is caving. Karst forms represented by wells and small caves are as-
sociated with Skalisty khrebet and a small part of Yuzhny Bokovoi  
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khrebet in the districts of the peak of Boz-Depe and khrebet Pseush-
ko. Narrow sites with steep slopes of the valley of the upper reach of 
the rivers Pkhesha and Kuapse are suitable for canyoning. From the 
point of aesthetic of relief, there is a big number of observation points 
overlooking eccentric mountain landscapes. There are a few thera‑
peutic institutions on the coast, and in the low and medium mountain 
area, there are several tourist bases for trekking-lovers (walking for 
therapeutic and cognitive purposes). Thus, a wide range of recre-
ational activities is developed within the considered district due to 
a unique combination of natural recreational resources.

Various kinds of economic activity are realized in Tuapse dis-
trict. Their combined impact has led to a significant depletion of 
natural resources. Recreation, compared to other activities, is most 
permissive kind of activity, especially within mountain territories. In 
the mountain part of the studied district, it is most obvious due to 
wide spread of timber-harvesting and extraction of mineral resourc-
es. Also, as a result of development of tourism, there is additional 
load on coastal zone, where recreational-hotel complex is combined 
with residential, port and other kinds of economic activity [8].

As mentioned above, tourism is characterized with expressed 
spontaneity, which eventually leads to noticeable changes in the ap-
pearance of landscapes. For instance, mass weekend recreation in the 
area of the massif of the mount Indyuk has led to the appearance of 
the beaten tracks around it. Other consequences include littering, 
vandalism expressed in the spoiling of tree trunks or rock exposure, 
erosion of soil layer, contamination of superficial and underground 
waters, oppression of vegetation cover. Examples listed above do 
not exhaust the list of negative consequences having, as a rule, direct 
and indirect expression. Due to the latter, their total number may 
reach dozens and even hundreds of manifestations (Figure 1).

Figure 1. Traces of digression of soil cover and general op-
pression of vegetation at the reference site

One cannot not take into account the fact that the largest num-
ber of especially protected natural territories (EPNT) is concen-
trated in Tuapse district. They include 12 geological, 6 hydrological, 
34 botanical, 11 complex, 1 landscape monuments of nature and 
2 wildlife sanctuaries [6]. Hence, any, including recreational one, 
activity is subject to restriction. In this respect, ecological tourism 
should become a priority kind of tourism in the described territory. 
Its peculiarity lies in the opportunity of active leisure time of the 
man in the natural environment not only with the use of its recre-
ational, cognitive and other opportunities, but with consideration 
of its preservation at practical level [7].

Ecological tourism is characterized by being turned towards 
nature and use of primarily natural resources; orientation to eco-
logical education and enlightenment, formation of moral attitude 
to nature; care about the preservation of local socio-cultural en-
vironment; economic efficiency and ensuring of sustainable de-
velopment of those districts, where it is performed. One of the 
directions of ecological tourism is the organization of ecological 
tracks. Unlike regular tourist paths, they are designed to solve a 
whole complex of tasks: expansion of elementary knowledge about 
objects in visitors; teaching skills of detection and assessment of 
the results of human effect on the environment; cultivation of eco-
logical culture of human behavior. Together with the tasks of edu-
cation, cultivation and recreation, ecological tracks contribute to 
the protection of nature because they are the regulators of the visi-
tor flow. The experience of creation of such tracks can already be 
found in our region. The example is the path functioning in the 
yew and boxwood forest in the Caucasian biosphere sanctuary [1; 
2]. For Tuapse district, one can propose the following itinerary for 
ecological track: st. 1733 km — m. Indyuk — m. Kruglaya — m. 
Semashkho — m. Dva Brata — st. Anastasievskaya. This route can 
be used for familiarization with geo-morphological peculiarities 
of the district and, in the whole, with mountain landscape of the 
North West Caucasus.

The conclusion about the need of development of ecological 
tourism in the considered territory is confirmed by the morphomet-
ric analysis of the relief conducted by us based on the assessment of 
qualitative and quantitative parameters (indicators of vertical and 
horizontal dissection, steepness and exposition of slopes) [3].

Successful realization of projects in the sphere of ecological 
tourism will depend on the correct selection of a site for organi-
zation and conduct of recreational activity, ecologically grounded 
development of projects and adherence to the rules, norms and in-
structions considering the vulnerability and assimilating ability of 
the natural environment. After the construction of objects of tour-
ist infrastructure, the compulsory measure consists in the normaliza-
tion of recreational load and monitoring of all components of the 
natural complex. As a concrete practical measure, it makes sense 
to develop recreational activity in other, including adjoining ter-
ritories. Their development will contribute to distribution of high 
recreational load typical for the researched district. Such districts 
and separate natural objects include the upper reach of the rivers 
Pshisha, Gunaika as well as Pshekha with tributaries Khokhopse, 
Tugups, Pshekhashka, Maratuka; low mountain sites of Skalisty 
khrebet; khrebet Nizhnie Vyshki.

Non-organized form of tourism in Tuapse district is determined 
by historically established traditions and development of infrastruc-
ture. Further uncontrolled recreational use of the territory may lead 
to gradual degradation of landscapes and loss of their attractiveness 
to the tourists. The situation becomes complicated due to the issue 
of future recreational activity on the territories with EPNT status, 
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because in spite of all recommendations, currently, there is a ten-
dency towards the weakening of nature protection legislation [7]. 

Apparently, it will cause more serious, irreversible changes in the 
geosystems of these territories.
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Rural tourism is an independent kind of tourism based on spe-
cial forms of leisure activities (for instance, taking care of domestic 
animals, tasting dishes of local cuisine, walks and picnics in rural 

area) and motivation of improvement of tourist trips (acquainting 
oneself with rural area and rural life style). The kinds of tourism 
directly related to rural area may include: recreational, active, cog-
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nitive and ecologically consumer-oriented, gastronomic tourism, 
ethnographic tourism, activities at farmhouses and fruit and veg-
etable gardens etc.

As it is known, the term «rural area» is based on the very char-
acteristics that distinguish this territory from urban area, such as: 
the size of inhabited settlements, consistency rate of settlements, 
dominating industries, population density, labor structure, popula-
tion’s life style, its mentality and traditions etc. Thus, rural area can 
be defined as a territorial system that corresponds to certain numeric 
criteria of population displacement (established at a national level) 
and is distinguished by predominant development of agriculture as 
the main sphere of population’s labor as well as by spread of rural 
life style.

Rural tourism implies the stay of tourists in a rural house in the 
conditions similar to real ones, including furniture and kitchenware. 
But, today, objectively, there are almost no authentic rural houses on 
the territory of Krasnodar region or they are quite modern structures 
or stylistic imitations.

Active development of rural tourism on the territory of Kras-
nodar region helps solve two quite important tasks: diversification 
of tourist product within the region’s territory and development 
of rural area; rise in the living standards of rural population at the 
expense of new jobs, increase of the prestige of living in rural area, 
development of general infrastructure as well as enhancement of in-
vestment attractiveness of the village.

Rural tourism becomes increasingly popular among tourists. 
Currently, this direction on the territory of Krasnodar region is in 
the stage of formation. About 150 enterprises holding their services 
out as rural tourism ones function on the territory of the region.

The peculiarities of rural tourism development on the territory 
of Krasnodar region include:

1) Enterprises providing services of such kind are, in majority, 
initially tourist organizations, not agricultural ones.

2) Main geographical destinations of rural tourism develop-
ment include Azov-Black sea coast and mountain and piedmont 
zone, whereas steppe zone lags behind significantly in this respect.

The importance of rural tourism lies in the following positions:
– relaxation of urban dwellers in rural area, gaining knowledge 

about traditional folk culture;
– movement of financial means from urban to rural area;
– creation of alternative sources of employment for rural popu-

lation;
– increase of the level of economic returns of the rural popula-

tion;
– decrease in the process of migration of rural dwellers to cities;
– formation of the sales market for agricultural products and 

folk handicrafts;

– development of infrastructure of rural territories;
– preservation of natural and cultural resources of the territory;
– decrease of social tension in rural area.
Tourist activity in the conditions of modern village on the ter-

ritory of Krasnodar region could involve the inclusion of traditional 
farmsteads in the excursion tours, organization of one-day excur-
sions from nearby resort districts of the region. Organization of 
weekend tours with a short-time accommodation of tourists is also 
possible. The idea of organization and conduct of events on the ter-
ritories of rural households (weddings, parties, corporate events) 
would be relevant. Everything listed above should be combined with 
tasting of local products, realization of souvenirs and consumer-
oriented goods. Rural tourism in modern conditions can combine 
the elements of recreational, active, cognitive, consumer-oriented, 
gastronomic and ethnographic tourism. At the moment, rural tour-
ism is developing spontaneously, fragmentarily, often in the form 
of separate excursions for schoolchildren and accidental tourists.

Major problems of rural tourism development at the level of 
rural tourism enterprises include:

– insufficient load of rural tourism objects with tourists;
– absence of a system-based promotion of rural tourism ser-

vices to tourism market;
– insufficient comfort of some rural guest houses and inhabited 

settlements, insufficient quality of services at separate rural tourism 
objects;

– insufficient information for tourists about rural tourism and 
cultural objects, excursion events and other services.

The main goal of organization and development of agricultural 
tourism is the increase of life standards of rural population. The 
development of agro-tourism should stimulate local economy by 
way of formation of small economic turnovers of local resources. 
It can be achieved by initiating inter-industrial cooperation, when 
local products and services are used in the production of a tourist 
product.

Functional departmentalization within rural tourism unions 
can be one of the possible directions of rural tourism develop-
ment in the conditions of rural area in Krasnodar region. For in-
stance, when a group of enterprises are united to provide a complex 
rural tourism service and every enterprise is responsible for its part 
of product: stay, meals, participation in rural activities, conduct of 
master-classes, fishing etc. Thus, every enterprise will be responsible 
for a limited element of rural activity, which, together, will form a 
unified rural tourism product.

Rural tourism on the territory of Krasnodar region is not just a 
really existing direction of tourist activity (although, it is in the pro-
cess of development), but one of those directions, which will allow 
a more rational distribution of tourists on the territory.
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The majority of researchers acknowledge the uniqueness of 
coastal districts as contact zones of lithosphere, hydrosphere and 
atmosphere [7; 9; 11; 12].

Natural-economic contact zone «land-sea» is exclusively diverse. 
Industry, extraction of mineral deposits, fishing, transport connections, 
agriculture, environmental protection and combination of residential 
and recreational territories were developed [5]. Apparently, natural-
economic contact zone «land-sea» is the zone of intensive interaction 
of the population, economy and natural environment, a base for devel-
opment and placement of production capacities of marine sector [4].

As it was noted by G. M. Lappo, seacoasts in middle and, to 
an even greater degree, sub-tropical latitudes are rich in valuable 
resources of multi-purpose use [8]. They are quite favorable for the 
development of port-industrial and recreational-tourist complexes, 
which are most dynamic and elaborate in their functional structure.

Development of coastal geosystems is one of the leading and 
promising directions of the activity of the regional economy, thus, 
it is required to plan the development considering the existing sys-
tem of population settlement, transformation of functional struc-
ture of towns and ecological safety. This topic covers the issues of 
sustainable development of coastal geosystems united by common 
features  — seaside location, history of formation, intensity and 
multi-directionality of development. On the other side, this terri-
tory is highly polarized — has a high share of urban population, 
urban areas are different in functional structure, number of people 
and prospects of development. Combination of different natural re-
sources of offshore strips and coastal territories makes many districts 

of the coast promising spots for intensive development. Significant 
part of these coasts is unique (specific) seashore landscapes (shallow 
spits, beaches, dunes and limans). Their border (land-sea) location 
ensures the performance of an important function of protection of 
the main coastal line from erosion, but leads to high sensitivity and 
dependency on any external effects (natural and anthropogenic) 
on the coastal system. Currently, these problems are not taken into 
account in the working out of plans of development of such natu-
ral geosystems by coastal municipal formations and subjects of the 
Russian Federation.

The increase of anthropogenic load on the ecosystems of the 
seas related to the recreational activity in coastal districts has nega-
tive effect on the condition of recreational resources of this district. 
Development of industry of coastal states, increase of the number 
of urban and coastal settlements, expansion of resort facilities and 
enhancement of the volumes of industrial-household sewage water, 
increasing volumes of cargo transfers at ports and shipment of oil, 
construction of new terminals, underwater extraction and develop-
ment of deposits of oil and gas require necessary measures on the 
prevention of negative consequences of these changes.

In the Russian Federation, there is a conflict between the aspira-
tion to immediately use coastal resources for consumption and the 
need to ensure their long-term reserve. As in other countries, this 
conflict has already reached a critical level. Many districts in the 
coastal zones are contaminated by the wastes of local and inland in-
dustrial and agricultural enterprises. Due to the contamination of 
the environment, the attractiveness of the territory for international 
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tourism is reducing; fishing industry is decreasing or disappearing 
completely. Currently, the concern about the advantages and harm 
of the development of sea oil and gas deposits is growing.

Contradictions related to the  increase of use of coastal re-
sources lead to the aggravation of the problem of socio-economic 
development. The problems of multiple jurisdiction and com-
petitiveness among the resource users without the mechanisms of 
dispute settlement, inappropriate forms of resource protection as 
well as absence of national and local policy of coastal zone manage-
ment that ensures sufficient information content in the process of 
decision-making can lead to the loss of sustainable development 
capacity in the future. As basic resources deplete, the conflicts may 
reach the scale threatening the human life and social order.

The  issues of studying, use and protection of coastal zones 
started gaining noticeable attention of  international community 
and government organizations in the 70s of the last century [3; 6]. 
Over the last 30–35 years, Integrated Coastal Zone Management 
(ICZM) methodology was developed abroad, which is, in fact, an 
economic-legal mechanism of regulation (in the conditions of mar-
ket economy) of numerous contradicting interests of coastal nature 
users (extraction of mineral deposits at the shelf, fishing industry, sea 
transport, industrial and agricultural development of coastal zone, 
resorts, wildlife zone etc.). In the USSR and Russia, ICZM did not 
exist primarily because of strictly centralized political system and 
system of management of economy [1].

A new structural policy of development of coasts  is aimed 
at revealing the priorities of development of different sites of the 
coastal zone, lessening the load of most powerful port-industrial and 
resort-recreational districts. Alternative methods of ICZM include 
the change of set of productions in port-industrial complexes; im-
provement of legal base; ecological-economic forecast — the assess-
ment of the effects on the environment; the analysis of scenarios and 
models of development.

In practice, in most countries in the world, such coordination 
takes place in the form of a tough competition between separate indus-
tries, securing of regional interests before national ones and vice versa. 
In some countries, there are laws about the management of coastal 
zones aimed at the regulation of the process of development of contact 
zone «land — sea». The legislations of all countries regarding the 
coastal zone imply the leading role of the regions (states, provinces 
etc.) in the system of regulation of the activity in this zone. On the 

other hand, the regions should take into account national interests 
related to the placement of means in the coastal zone required to solve 
the tasks beyond the local problems [15].

The need for coordination of economic activity in the coastal zones 
of Russia poses the problem of their sustainable development and ratio-
nal organization (zoning); outlining of industrial, building, recreational, 
commercial, bio-meliorative and wildlife sanctuary and research zones. 
The solution of these problems is possible only in the condition of a 
system-based approach. It is required to set norms of external effect on 
the coastal geosystems. Such norm setting should result in reasonable 
limitation of the man’s needs or change of methods of their satisfaction. 
The man should adjust his activities in the coastal zone to natural condi-
tions regardless the ways he uses it for his own needs.

In Russia, the relevance of drawing and fulfillment of the ICZM 
program is determined by the following reasons:

1. There are many owners in the coastal zone; there is no com-
mon strategy of its use without damage of ecosystem.

2. The country is currently at the stage of radical transforma-
tions of all its economic and managerial zones. These transforma-
tions should also cover the coastal zones. It is required to give them 
scientific and well-grounded orientation.

3. In Russia, an inflow of funds for new capital projects, includ-
ing coastal zone, is observed. There is a current need in creation of 
a sound foundation for the process of allocation of funds on the 
development and protection of coastal zones.

4. Regional and local authorities of coastal districts undertake 
new extended duties without experience or test cases. The ICZM 
program can help in search and formation of new managerial sys-
tems and in the opening of new opportunities for investments.

5. Due to the deficit of port capacities, a wide program of port 
building, which led to an incisive conflict with other users of the 
coastal zone, has been set forth. An urgent need to solve these 
contradictions and develop a fresh approach to the purpose of the 
coastal zones of this or that basin have come up.

6. The cost of land in the coastal zone is extremely high. The 
losses of the coastal territory because of its wrong use (management) 
imply not only negative economic but also many legal, social, medi-
cal and aesthetic consequences.

Azov-Black sea coast (ABS) of the country is one of such inten-
sively developing regions and its unique coastal landscapes have, as a 
rule, apart from other things, especially high recreational potential.

Table 1. – Key problems of ecological safety at the Azov-Black sea coast of Russia

Impact of the man and his economic activity on 
the environment Emergency situations caused by factors

Ecological problems
Direct Indirect Natural Man-caused
Construction and func-
tioning of sea ports

High general density of 
the population

Geographical location, 
limitation of space Breakage of oil pipelines Depletion of water 

biological resources

Ship navigation and bot-
tom dredging Recreational load

Earthquakes 
Ship wreckage and oil 

spills
Disposal of solid house-

hold wastesMud volcanoes

Strong winds
Waste burial Hydro-technical con-

struction

Discharge of ballast 
waters

Rehabilitation of Azov 
seaEmissions of contami-

nating substances in the 
atmosphere Intensification of agri-

culture

Flood season in Kuban 
river

Discharge of toxic con-
taminating substances 
with sewage waters

Wind-driven phenom-
ena

Preservation of espe-
cially important natural 
objects and territoriesRock-slide processes
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The enhancement of anthropogenic load on the ecosystems of 
the Black and Azov seas related to the enhancement of recreational 
activity in the coastal districts has negative effect on the state of water 
biological resources of this basin. Development of the industry of sea 
countries, increase in the number of urban and coastal settlements, 
growth of resort complexes increase of the volumes of industrial-
household waste waters, growing volumes of transshipment at the 
ports and transportation of oil, fertilizers and other mineral resourc-
es, growth of shipping industry, extension of ports, construction of 
new terminals, underwater extraction and exploration of oil and gas 
deposits require measures on prevention of negative consequences 
of these changes. Many objects of the environment are the factors of 
attraction of tourists. The paradox of tourism lies in the fact that the 
bigger the potential for creation of recreational environment is, the 
bigger number of visitors it attracts and the bigger negative influence 
on the quality of natural environment it has [14].

The main reasons of aggravation of ecological problems  in-
clude: imperfection of legislation on nature protection and draw-

backs of the system of nature use management, absence of financing; 
the condition worsens by socio-economic and geopolitical circum-
stances (Table.1). Inevitable growth of traffic capacity of southern 
ports of Russia will lead to the increase of the transport load on the 
ecosystems [2; 15; 16; 17].

On the territory of the Azov-Black sea coast of the Russian 
Federation, there is a range of international projects, which are 
regulated by inter-state agreements: on transportation of oil and 
gas, sea transportation, railway and air transport, use of water re-
sources.

With the change of geopolitical position of Russia, spatial em-
phases of economic development are changing significantly. The 
need in construction of new port complexes, including at the Black 
and Azov seas, arises.

The working out of complex plans of development of coastal 
zones hasn’t been paid appropriate attention. Industry-based prin-
ciple of development planning prevails; herewith, the working out 
of development plans is uncoordinated.
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It should be noted that recreation and tourism are very close 
notions, which characterize all kinds of tourism aimed at restoration 
of spiritual and physical strengths of the man, recovery, relaxation, 
farm-house recreation, eco-tourism etc. Recreation differs from 
tourism only in the fact that it presupposes recreational and tourist 
activity both, on the territory of permanent residence of a citizen 
(user of recreational activities) and beyond it. And tourism presup-
poses going away from the place of permanent residence.

The performance of the activity on organization of recreation 
for both, users of recreational activities and tourists is an integral part 
of the functioning of Tourist-Recreational Complex (TRC). Tradi-
tionally, the notion of tourist complex (TC) includes the combina-
tion of different means of accommodation, transportation means, 
public eating facilities, establishments of entertainment, cognitive, 
business, sport and other purpose performing excursion, guide 
and translation services [6, p. 82]. Apart from the above described 
objects, TRC also includes recreational component, which is rep-
resented by different natural resources, objects of infrastructure of 
the sphere of tourism offering the services to both, tourists and us-
ers of recreational activities, i. e. local citizens. The answer to the 

question about what concrete elements TRC consists of is also am-
biguous. There are many definitions of TRC, the main of which are 
presented in Table 1.

Opinions of the authors differ in different approaches to the study 
of this notion, the basis of which consists of such components as:

– infrastructure of tourist industry;
– tourist-recreational resources on a certain territory;
– sector, which unites enterprises of tourist and service sphere.
Tourist-recreational resources include natural, archaeological, 

social-economic objects and phenomena, which can ensure sport, 
cognitive and health-improving tourism. The main components of 
tourist-recreational resources are health-improving, cognitive and 
sport [9].

Health-improving resources  include treatment-resort and 
therapeutic resources (represented in Krasnodar region by ther-
apeutic-climatic areas, mineral sources and therapeutic muds). 
Therapeutic resources include relief, climate, water and vegetative 
resources. Excursion-cognitive resources can be represented by 
the monuments of nature, history, culture, archeology and other 
notable objects. Concentration of specific objects contributes to 
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the mass development of cognitive tourism. The cognitive tourism 
may also include the resources of geographical specifics — place 
names, legends and myths. The resources of sport tourism consist 

of more attractive and close to extreme elements, which include 
hard-to-reach rocks and canyons, impassable wild woods, heaps 
and other natural hurdles.

Table 1. – Definitions of the notion tourist-recreational complex (TRC)

Voronkova L.P Territorial and economic-organizational union of the group of tourist enterprises: hotels, restaurants, tourist 
camps, campings etc.

Klochkova T. V. Combination of sectors, which ensure the production of recreational-tourist product formed as a result of integra-
tion of 3 groups of sectors: treatment and resort, tourism and excursion, sport and recreation.

Kotlyarov E. A. 
A part of general economic complex of the territories of different level, combination of recreational establishments 
and accompanied organizations of infrastructure united by close production and economic relations as well as mu-
tual use of geographic location, natural and economic resources of the territory occupied by this or that complex.

Shtrek P. A. Combination of economic relations and institutes defining the character of functioning, interaction of objects of 
economic management ensuring the production and realization of tourist-recreational services. 

Chudnovsky A. D., 
Zhukova M. A.

Combination of means of accommodation, transport means, public eating facilities, establishments of entertain-
ment, cognitive, business, sport and other purpose performing excursion, guide and translation services. 

Malysheva G. M.
New forms of cooperation of recreational and cocurrent sectors, combination of recreational establishments and 
cocurrent enterprises of infrastructure united by close production relations as well as mutual use of geographical 
location, natural and economic resources on the territory occupied by the complex.

Polyakova I. L. 
Combination of enterprises (tourist service and goods suppliers) formed purposefully and functioning to satisfy 
the needs of tourists, concentrated on a limited territory, possessing certain tourist-recreational resources and 
tourist and sustaining infrastructure.

To use all recreational resources, the following characteristics 
are important:

– picturesqueness. Excursion object and area where people rest 
should be beautiful. The notion of beauty is mainly subjective, but 
there are some universally accepted norms;

– diversity. It is preferable that a recreation area has different 
natural complexes and cultural recreational facilities. One tour 
should preferably combine the events different in tourism purposes;

– uniqueness. The rarer the object is, the more valuable it is. 
There are objects unique in the world scale (volcanoes, Baikal lake), 
in all-Russia scale (Black Sea coast of the Caucasus), in regional scale 
(Azishskaya cave for Apsheronsk district), in local scale (waterfalls 
at the river Pshada, mount Sober-Bash etc.);

– popularity. The derivative from uniqueness, because the in-
formation about uniqueness spreads among wide masses of the 
population;

– accessibility by transport. This notion includes the fare fee, 
type of vehicle, traveling time, traffic frequency, its comfort etc. It 
depends on both, the territory where the object is located and the 
place gathering of a tourist group;

— conditions of service defined by recreational infrastructure 
of the district of the location of the object. It presupposes the avail-
ability of tourist and treatment-resort establishments, their capac-
ity, comfort, qualitative condition, profile and other characteristics, 

availability of road traffic network and institutions serving it (ter-
minals, ports, stations, baggage rooms etc.), availability and quality 
of communication institutions, financial institutions, engineering 
communications etc. [4].

The development of recreational space — the degree of trans-
formation of initial natural space in the process of recreational activ-
ity depends on many factors. Moreover, the development of recre-
ational space can be of both, natural and social-cultural character. 
Evolution is typical for any recreational space, i. e. one can say that 
recreational space has a certain life cycle.

Thus, TRC can be characterized as a sophisticated system of 
socio-economic relations between enterprises and organizations 
forming this complex on a certain territory with tourist-recreational 
resources and respective infrastructure, which require effective man-
agement aimed at rational organization of quality services in the 
sphere of tourism with the purpose of making profit. And, currently, 
in the conditions of market economy, it is very relevant, especially 
since the tourism industry is one of quite promising and dynamically 
developing sectors of both, national and world economy.

The system-forming elements of TRC include economic enti-
ties contained in the tourism industry; tourist resources as factors 
of formation and satisfaction of the need of tourism and recreation; 
users of recreational activities (tourists) as consumers of tourist 
product. The presented TRC systems is shown in Figure 1.

Figure 1. Sub-systems of tourist-recreational complex
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Such structure reflects only basic elements of TRC (i. e. economic 
entities), resources and consumers of TRC and doesn’t have an inter-
link, namely, organizational-managerial component, which, undoubt-
edly, is also an interlink between the subjects and objects in the sphere 
of tourism. Generalizing the above said, having considered different 
points of view about the essence, content and structure of TRC, one 
may conclude that TRC system includes such sub-systems as:

– tourist-recreational resources, i. e. social-cultural objects in-
cluding objects for tourist display, natural, historical as well as other 
objects, which can satisfy spiritual and other needs of the man con-
tributing to the keeping up of their life activity, restoration and de-
velopment of physical strengths;

– tourist industry including the combination of organizations 
(establishments), which perform tour operator and tour agency 
activity as well as combination of operators of tourist information 
systems, organizations (establishments) that provide the services 

of guides, guides-translators and instructors, combination of public 
eating facilities, hotels and other means of accommodation, facilities 
of treatment-resort healing and recreation, transportation means, 
facilities and means of entertainment, objects of cognitive, business, 
treatment-healing, sport and other purpose;

– organizational-managerial component of TC  including the 
main functions of management (i. e. planning, organization, coordina-
tion, control, motivation and management in the sphere of tourism);

– consumers of tourist-recreational product.
Close and effective  interaction of these sub-systems as well 

as independent development of each of them contributes to the 
formation of TRC as a unified complex. But it also requires the cre-
ation of an effective mechanism of TRC management both, at the 
level of an enterprise and in wider scale. The mechanism reflects the 
making of certain managerial and organizational decisions, which 
should have effective impact on the operation of TRC.

Figure 2. The hierarchy of TRC management

The TRC management within the country is realized at three 
major levels (macroeconomic, mesoeconomic and microeconomic). 
The effective mechanism will lie in the fcat that TRC will be present-
ed as a system consisting of small, main, basic elements presented 
at the microeconomic level. The decision-making at the lower level 
will have direct impact on the above placed levels and vice versa. The 
hierarchy of impact of all levels is shown in Figure 2.

TRC, as an object of management, requires the formation and 
functioning of an optimal multi-layer system of management, the 
significant role of which belongs to self-organization and flexibility at 
lower levels, i. e. the microeconomic level is a base for the development 
of the complex in a wider scale. The very consideration of the mecha-
nism of management and method of improvement of the activity at 
the level of tourist enterprise contributes to the deeper understanding 
of the principle of TRC organization in the regional or country scale.

At the macroeconomic level, a state policy in the sphere of tour-
ism, basic norms and rules, various programs of tourism develop-
ment are being designed; priority directions, standardization and 
classification of the objects of tourist industry, information support, 
ensuring of tourist safety and other aspects are being defined. At 
the mesoeconomic level, regulation and coordination of tourism 
within the region, as well as state policy in the sphere of tourism is 
conducted; at the regional level, there is assistance in the promotion 
of tourist product, creation of new kinds of tourism, protection of 
tourist resources etc. At the microeconomic level, one takes part in 
everything, which is typical for two previous levels; i. e. one takes 
part in the realization of federal and regional programs of formation 
and development of tourism, promotion of tourist product both, at 
local and world tourism market, and, most importantly, new tourist 
products and services are created, which is the base for the function-
ing and development of the sphere of tourism. Entrepreneurial initia-
tive, which has favorable effect on the life standards of the population, 

because new enterprises and organizations in the sphere of tourism 
appear, leading to the creation of additional jobs and, consequently, 
economic growth, takes place at the very microeconomic level.

In modern conditions, the main tasks of every subject include 
self-identification in the common system of economy, independent 
formation of the strategy of own development, definition of priority 
directions of development of the economy, which will be able to 
«pull out» other sectors of the economy.

The development of recreational sector in the region will auto-
matically lead to the following processes:

1) accelerated development of economic structure of a certain 
part of the region at the expense of additional income to the local 
budget, which can be used for further development of the region;

2) increase of jobs at the expense of recreational services both, 
in the recreational sector of the economy, and in the sectors indi-
rectly related to recreation; reduction of unemployment; prevention 
of the migration of the population from the region;

3) improvement of the infrastructure, communal-household 
utilities, road construction;

4) significant change of the structure of balance of monetary 
return and expense of the population throughout the territory of 
the country in the favor of recreational districts;

5) expansion of the demand on the goods of local goods manu-
facturers and stimulation of development of local industry;

6) improvement of ecological situation in the region, ensuring 
of financing of natural protection tasks;

7) increase of the list of specializations in demand in the region;
8) increase of the revenue of the region in the form of foreign 

currency at the expense of development of foreign tourism.
The development of all these processes will allow removing 

social-economic tension, to a significant degree, in the region and 
will be one of the factors of its sustainable development.
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Thus, at the modern stage, one of the main goals of the system of 
management of tourist activity in Russia is to create a highly effective 
TRC, which is a sophisticated system of socio-economic relations. 
To do it, it is required to develop an effective method, complex of 

measures aimed at the improvement of the activity of enterprises and 
organizations in the sphere of tourism, TRC in the whole, which will 
ensure quite wide opportunities for the satisfaction of consumers’ de-
mand for tourist services in order to obtain final result (profit).
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Tourist-recreational complex is a complex socio-economic sys-
tem. The notion «complex system» implies the structure including 

a big number of links, a structure of big order with non-linear feed-
back. Socio-economic, ecological, political, technical, geographical 
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systems are complex by definition. Economic processes and interna-
tional trade, national government, urbanized territory as well as all 
social systems refer to such class. complex systems are characterized 
by regularities, which should always be taken into account during 
their research, development forecast, decision-making, management 
etc. [2]. These are closely interconnected: regularities of interaction 
of parts and whole (wholeness — emergence, integrity); regularities 
of the hierarchical order of the systems (communicativeness, hier-
archical pattern); regularities of the functioning and development 
of the systems (historicity, self-organization); regularities of feasi-
bility of the systems (equifinality, law of requisite variety, potential 
efficiency); regularities of goal formation [1; 4].

Such complex, multi-factor systems as geosystems of tourist-rec-
reational type are complex for research. Simulation modeling can serve 
as one of the most effective methods of study of the processes taking 
place in such systems. Methods of simulation modeling allow viewing 
the behavior of the system in different conditions of development.

Simulation modeling is extremely rarely used in the study of ter-
ritorial tourist-recreational systems. But the experience of application 
of this method in other socio-economic systems speaks about the fact 
that its use in the direction of analysis and forecast of development of 
the geosystems of tourist-recreational type can be successful.

The very system-based dynamics is one of the most powerful 
tools used for the analysis and design of complex systems providing 
an opportunity to experiment with them in those cases, when it is 
almost impossible or unreasonable to do at a real object [2].

The spread of computer modeling is related to the significant 
technological development of modeling systems, which, currently, 
are a powerful analytical tool incorporating the whole range of ad-
vanced information technologies. The notion «computer modeling» 
in the sphere of information technologies is relatively new. Currently, 
computer model is understood as structurally-functional and simu-
lation models. The first type of models is a conventional image of 
the object or some of their systems (or processes) described with 
the help of interrelated computer tables, block-schemes, diagrams, 
charts, figures, animated fragments, hyper-texts etc. and reflecting 
the structure and interrelations between the elements of the object. 
Simulation model is a separate program (combination of programs, 
program complex) allowing, with the help of the sequence of calcula-
tions and graphic reflection of their results, reproducing (simulating) 
the processes of functioning of the object, system of objects provided 
the effect of different, as a rule, accidental factors on the object [2].

Often, during the study of complex systems, the researcher faces 
certain difficulties in defining the structure of the system, dynamics 
of its development, such features as sustainability, wholeness etc. Such 
difficulties can be eliminated with the help of methods of computer 
modeling of complex systems. In the specified case, the researcher 
obtains qualitative characteristics of the researched model. Quan-
titative characteristics may include, as minimum, forecast values of 
the variables. Moreover, it is possible to give a new explanation of 
previous values of the variables, detect earlier unidentified relations 
between the elements of the system.

The use of simulation modeling to define optimal directions 
of impact on the system to obtain maximally favorable values of de-
velopment of this system can be considered the most effective.

One of the significant advantages of use of computer modeling in 
the study of complex systems is the opportunity to take into account 
the bigger number of variables. Herewith, it becomes possible to fore-

tell the development of non-linear processes and appearance of syn-
ergetic effects. The forecast of development of the system, obtained 
with the help of computer modeling, will allow determining which 
managerial decisions can lead to most effective development.

Application of the method of system-based dynamics allows 
modeling a territorial tourist-recreational complex as a complex sys-
tem, which, in turn, consists of heterogeneous elements, which are 
complex systems, interrelations between these elements, which in-
clude material and information flows.

Simulation modeling of geosystems of tourist-recreational type, 
as modeling of other systems, should be based on a concrete de-
scription of the object of modeling. The degree of similarity of the 
researched geosystem and generated model is a very important mo-
ment in this process. Special attention should be paid to the model ele-
ments: it is required to monitor the conformity of modeled elements 
to the elements of really existing geosystems having the most impor-
tant values from the point of efficiency of functioning of the system in 
the whole. Herewith, it is required to describe not only the regulari-
ties and characteristic peculiarities of functioning of each element of 
the geosystem of tourist-recreational type, but also the peculiarities 
of interrelation of these elements. The main advantage of work with 
simulation model is the possibility of conduct of experiment, which, 
in the process, is similar to the process taking place in the geosystem.

The fact that the dynamic processes take place in the simulation 
model in the conditions of system time, which is the simulation of 
real time, is quite a convenient peculiarity of the simulation model. 
Herewith, the chronology of model development can happen in two 
directions: the countdown can happen either according to definite 
set sections or by way of transition from event to event. In the second 
case, an allowance that the model between the events is static and does 
not undergo changes is possible.

The main purpose of simulation modeling lies in the following [6]:
1. Distinguish basic, fundamental variables; assess the degree 

of the impact of their change on the researched parameters of the 
system as well as define technological, organizational or managerial 
parameters, which, most often, have substantial effect on the value of 
functioning of the system;

2. Study the impact of various organizational, managerial and 
technical-economic changes on the value of functioning of the system;

3. Evaluate various variants of technical decisions, management 
strategies during the search of optimal structure of the system.

It is important to emphasize the scheme of construction of sim-
ulation model according to the method of description of behavior 
dynamics. The model can be described through events, works (activi-
ties), processes and transacts.

The event  is the reason of  immediate change of state of a 
component of the system or states of the system in the whole. 
Usually, the events are classified into the events of sequence, i. e. 
the events that regulate the initialization of processes or separate 
works inside the process, and the events of change of states of the 
system or its elements. On the basis of events, it is reasonable to 
build a model in order to study cause-and-effect relations typical 
for the system [3].

Primary characteristics, which should be taken into account in 
modeling of tourism development on a certain territory, are: eco-
nomic and geographical location of the territory; objects acting as 
resources of tourism; existing recreational loads on the territory; 
visitor capacity of the functioning recreational objects etc.
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Maple ash (Acer negundo L.) in gardening in small north towns
Abstract: Questions of use Acer negundo L in gardening school territories of the small northern cities are considered. The 

biometric sizes of seeds of a Maple ash are specified. High quality of seeds of Maple ash is defined as high that speaks about 
successful acclimatization of introduced species in the taiga conditions.
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Homeland of the maple ash maple or American maple (Acer 
negundo L.) is North America. It grows along rivers and lakes. It 
raises into the mountains up to 1800 m above sea level. In vivo it to 
25 meters in height.

It  is  introduced  in Europe  in the XVII century. In Russia  it 
grows since 1796 (Imperial Botanical Garden, St. Petersburg). In 
the XIX century it was able to get seedlings from seeds imported 
from Canada, and in the 1920s began to be observed its self-seeding 
under natural conditions.

As a result of introduction tests of ash-leaved maple in the Sev-
NIILH dendrological garden, N. D. Kondratiev [2, 17] characterizes 
this taxon as follows: “An unpretentious fast-growing tree. It loves of 
light. It is drought-resistant. Foliage is light green, crown is drafty …
It tolerates pruning. It has exceptional speed growth. “N. A. Demi-
dov and T. M. Durkina [1, 87] point out that under the conditions 
of  V. N. Nilov dendrological garden the maple ash at the age of 
28 maple reached a height of 4.3 meters, in the city of Syktyvkar in 
the 20 years of age — 6.4 m [3, P. 43].

In dendrogarden ASTU (CNPF) its height in the age of 11 years 
was 5.5 m [4, 93], in the Velikiy Ustyug at 16 years of age — 8.7 m. 
For the soil it is undemanding, it carries the concentration. It toler-
ates adverse conditions (atmospheric haze) of the urban environ-
ment of small northern settlings. It is characterized by a good natural 
regeneration and rapid growth. Ratoons and abundant renewal in-
convenienced when caring lawns, reduce the attractiveness of the 
greening object, what ultimately determines the appearance of fea-
tures in the maintenance of green plantings with ash-leaved maple.

Spears are decorative — olive-green or brownish-red, smooth, 
sometimes with a whitish or bluish bloom. In very severe winters 
spearss of the current year frost over. Leaves are complex, from 
3–5 and even 7 leaves, keep the tree until late autumn.

Flowering and fruiting from 10–15 years. In some years (2015) 
there are abundant harvests–5 points on a scale of fruiting Capper. 
Fruits are samaras length of 30.4 ± 0.4 mm hanging on the trees all 
winter, attracting bullfinches and waxwings.

Special admiration and curiosity among tourists is the fruit ab-
scission. Samara (half of the spear), falling, is spinning around its 
center, describing a helical path. The effect of this movement is the 
same as the helicopter coming down with the engine switched off: 

the propeller blades, rotary action of air flow, allow the helicopter 
to successfully plan.

The object of seed harvesting were the landscaping planting 
ash-leaved maple on the territory of secondary school № 4 of the 
town Veliky Ustyug (61o N, 46o E). Forests in the area of Veliky Ust-
yug belong to the middle taiga subzone. They are characterized by 
natural and historical poverty of dendroflora–a small number of tree 
species that form its membership. Brief description of the climatic 
conditions is reduced to the following basic parameters. Frost-free 
period is 110 days. Sum of temperatures above 10 °C is 1650 the 
average temperature in 13 hours at 21 °C in July. The absolute mini-
mum is –48oS. The amount of rainfall during the year is 500 mm, for 
the period with a temperature above 10 °C–240 mm.

It  is generally recognized that the success of growing high-
quality planting material is largely determined by the quality of the 
seed. Especially this thesis is relevant with a limited number of seed 
plant introductions planned for the further implementation of the 
green spaces of cities and towns.

Going over a full cycle of the ontogenetic development of 
plants indicate their successful introduction.

Our research of ash-leaved maple seeds show high adaptation 
to this type of climate the taiga zone of the north-east of the Rus-
sian Plain and in particular to the built environment of small north-
ern towns. Weight of 1000 seeds in the air-dry state, as one of the 
most important indicators of quality, is 32.35, the seeds are charac-
terized by the following average biometric dimensions: length–17,2 
± 0,3 (min–14,0, max–20, 0), width–4,4 ± 0,04 (min–3,8, max–4,7), 
thickness — 1,9 ± 0,02 (min–1,7, max–2,2) mm.

The maple ash seeds reached a high purity–72.5%, which indi-
cates the successful acclimatization of introduced species in a fairly 
harsh climate of the taiga zone.

In conclusion, it should be noted that the ash-leaved maple en-
riches the decorative features of landscaped park groups, provides 
expansion of aesthetics greenery planting gardens and boulevards, as 
well as scientific and cognitive function of schoolyards plantations. 
The author is of the opinion that representatives of ash-leaved maple 
should be present in the collection of schoolyards crop plants, but 
with the negative properties of the form should be given special at-
tention when carrying out.
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of seeds in the process of maturation. And also calculated the potential seed production and the real seed productivity.
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Introduction
Cotton is one of the leading industrial crops. It is hardly pos-

sible to find a branch of the economy, which would not have used 
the products obtained from the cotton plant. That is why the cot-
ton in its importance to the economy is on a par with metal, fuel and 
bread. Cotton is the most important economic culture and the most 
universal among other crops. From all parts of the cotton plant — 
the seeds, leaves, stems, roots, you can receive a variety of products.

In the genus Gossypium L., according to a recent classifications, 
there are about 35 species [8, 36–42] and 50 species [5, 71–102; 
7, 91–114], native to tropical and subtropical regions of the 5 con-
tinents of the world. They occupy space located on two sides of 
the equator and 200 north and south noun — in North and South 
America, Africa, Asia, India, Australia; on the islands: the Antilles, 
Hawaii and Cape Verde. Some of them are small or narrow ranges, 
while others are very narrow and are endemic species. Representa-
tives of the genus Gossypium L. distinguished by great morphologi-
cal diversity. The diversity of wild and cultivated species and forms 
of cotton, many of whom are carriers of economic and biological 
characteristics — a rich source of genetic resources. However, the 
coefficient of these resources in improving and creating new vital va-
rieties of cotton in the world is extremely low. In practice, mainly 
used 4–5 representatives (out of 50), which served as the basis for 
creating varieties of past and present selection, the so-called cultivat-
ed tetraploid species — G.hirsutum L. (Mexico), G. barbadense L. 
(Peruvian) and diploid — G. arboreum L. (Indian), G. herbaceum 
L. (Afro-Asiatic). In world practice, dominated by varieties that are 
based on the Mexican (G.hirsutum L.), accounting for 90% of the 
annual cotton harvest. The remaining members of the genus Gossy-
pium L., especially wild is still a potential gene pool. The limited use 

of the existing biodiversity in the nature leads to genetic uniformity 
of modern varieties, degeneration and other negative consequences 
and a lack of modern domestic and foreign selection.

A large arsenal of knowledge of this culture has accumulated in 
the past years literature. Much attention is given to the study of the 
morphological and anatomical structure of the generative organs of 
cotton, having great scientific and practical importance. Thus, the 
structure of the skin signs of mature seeds and leaves are used as a 
taxonomic scientists in solving problems of systematics of represen-
tatives of different families, and in particular the family. Malvaceae 
[1, 1–263; 6, 108–165; 11, 179–184].

In modern selection parents often used perspective varieties 
wild species, because they have very valuable biological properties 
for selection. In modern literature there are works devoted to the 
study of correlative links between the anatomical structure of the 
generative organs and biologically valuable signs.

In the literature on cotton are rarely given the size of the mature 
seed, but more often the terms are used in the characterization of 
fruits and seeds — large, medium, small [3, 1161–1169; 8, 74–81]. 
Corner has been studied the dynamics of development of seed dicot-
yledons in detail [2, 174–381]. Changes of size of ovaries and ovules 
of cotton in their development processes have not been studied.

The seed cotton productivity is little studied question and, 
especially, the potential that have important theoretical and practi-
cal value, these data allow us to judge the potential possibilities of 
plants and predicting yield. Data on seed production of varieties 
and some forms of cotton are available for work [13, 5–51; 12, 92–
96; 4, 52–55], linear hybrids [9, 188–190] and others. Typically, 
data are given on the number of full (knotted) and “undeveloped 
seeds” in mature pods.
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Material and methods
The material of the study is based on three forms of Gossypium 

barbadense subsp. ruderale: pisco, parnat, ishan nigeria 2 species 
(brown and white) and 1form subsp. Vitifolium brasilense 2 variet-
ies (red and green). Experimental research work studies were carried 
out in conditions pushed plot experiments in the area of taxonomy 
laboratory and the introduction of cotton of the Institute of Genetics 
and Experimental Biology of Plants of ANRUz. The phenological 
observations, surveys, morphological description of the test plants, 
labeling are conducted in the vegetation period.

Results
In cotton fruit — 3–5 alopecia syncarpous boxes having a dif-

ferent shape, size and number of seeds in each nest. In studied rep-

resentative of boxes have 3 folds. At all stages of development of the 
largest ovaries in ishan nigeria (white) and brasilense (green). And 
4-week old, also have brasilense (red) (Figure 1).

Ovules and mature seeds largest in all stages of development 
and also in ishan nigeria (brown and white.). Most small ovules 
and seeds in both species subsp. vitifolium brasilense and subsp. 
ruderale: pisco.

The number of ovules and seeds  in one ovary and mature 
pods varies greatly depending on the stage of development, with the 
exception of two brasilense (Fig.1) varieties. In all stages of develop-
ment practically they have not formed undeveloped seeds. There are 
16–18 pc in ovaries. The remaining in one-week ovaries there are 
12–16 pc. and maturity is 6–10 pcs.
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Fig 1. Dimensions uneven ovaries and ovules, and the amount of the seed in a one ovary in the process of maturation

Disscusion
The findings provide a glimpse of a much greater seed pro-

duction potential (CAP), in comparison with the real (CPR). The 
reasons for this phenomenon may be different- genetic, biological, 
physiological, biochemical, poorly studied in cotton. According to 

some authors who have studied the interspecific compatibility and 
setting seed of hybrids, they are associated with cytological and em-
bryological disorders in the early stages of development — micro 
and megasporogenesis and the process of fertilization. All that mat-
ters is the quantity and quality of pollen, as well as external factors.

References:

1. Abdullaev A. A., Darieva A. S., Omelchenko M. V., Klyath V. P. Rizaeva S. M., Saidaliev S., Amanturdiev A.B,, Khalikov M. B. Atlas of 
genus Gossypium L. – Tashkent: Fan, 2010. – 263 p.

2. Corner E. J. H. Plant seeds of dicotiledons. Cambridge University Press.1976. – 552 p.
3. DarievA. S., Valichek P. K. By the differentiation of species Gossypium klatschaum, G. davidsonii.//Botanical Journal, 1980. – V. 65. – 

P. 1161–1169.



Section 12. Agricultural sciences

198

4. Erkenova E. M., Abuhovskaya A. L., Idiatulina D. L. The potential and real seed production of some forms of Uzbek cotton//Biology 
Journal, 1988. – № 4. – S. 52–55.

5. Fryxell P. A. A revision of the Australian species of Gossypium with obrervations on the occurrence of Thesplesia in Australia.Aus-
tral. J. Bot. 1965;13 (1): 71–102.

6. Fryxell P. A. A revised taxonomic interpretation of Gossypium L. (Malvaceae)//Rheedea. – 1992. – V. 2 (2). – P. 108–165.
7. Fryxell P. A. Lyn Graven and J. M. Stewart A revesion of Gossypium sect–Grandicalyx From northwestern Australia, including the 

description of six new species. Systematic Batony. – 1992, 17 (1). P. 91–114.
8. Mamatyusupov A. S., Dariev A. S., Klyath V. P. The structure and arrangement of epidermal cells spermoderm of African and Asian spe-

cies (A, B, E –genomes) of the genus Gossypium L.//Reports of the Academy of Sciences of the Republic of Uzbekistan – Tashkent: 
Fan, – 2005. – № 1. – S. 74–81.

9. Kadyrova N. C., Abdulov I. A., Asimova D. E. The study of seed production of cotton in the collection of genetic diversity lines//Global 
gene pool of cotton –the basis of fundamental and applied research: Proceedings of the international conference. – Tashkent, 2010. – P. 
188–190.

10. Mauer F. M. Cotton. Origin and taxonomy. Tashkent, – 1954. – Volume 1–478 p.
11. Reeves R. G. Origin of the fringe tissue of the cotton seed.//Bot. gaz. – 1935. – V. 7. – P. 179–184.
12. Sherimbetov A. G., Dzhumabekov H. A. Features of fertility components cotton inbred lines and their hybrids G. hirsutumL.//Achieve-

ments of Genetics and Breeding in the precocity and sustainability of agricultural plants to biotic and abiotic factors of the environment: 
Materials of the republican scientific-practical conference. – Tashkent, 2011. – P. 92–96.

13. Zhestyanikova L. L., Moskalev G. I. Technique anatomical studies of crop plants. – Leningrad: AIP Academy of Agricultural Sciences, 
1981. – 65 p.



Estimation of sediment loads: the Tuyamuyun reservoir on Amudarya river

199

Section 13. Technical sciences
Ikramova Malika, PhD

Scientific Research Institute of Irrigation
and Water Resources, head of laboratory

E‑mail: Malika.ikramova56@gmail.com

Estimation of sediment loads: the Tuyamuyun reservoir on Amudarya river
Abstract: Dams and reservoirs greatly influence flow and sediment discharge regimes of rivers and can have significant im-

pact on downstream reaches water quality. Bed load sediment management in reservoirs is required to save the reservoir capacity. 
In the paper a method for estimation of sediment accumulation/and removal is presented. The method allows determining 
future trends of the reservoir sedimentation.

Keywords: Reservoir, sedimentation, water turbidity, river runoff, removal, elevation.

Background. The Amudarya River is one of main water source 
for the Central Asian countries which plays a key role in their de-
velopment. Water deficit is bound to increase, especially in the light 
of climate change and increase in demand for food production. An-
thropogenic pressure has changed a natural hydrologic regime of the 
river. An original sediment concentration in the Amudarya water 
was broken due to its accumulation in the reservoirs as Nurek and 
Tuyamuyun Hydro Complex (THC) and huge volume of water di-
verting to the irrigation canals in the mid-stream (KMK, ABMK 
and Karakum canal). Average monthly turbidity along with the 

river varies within the following ranges/UZGIDROMET/: at the 
Kerki station — from 0.72 to 19 kg/m 3, at the Darganata station — 
from 0.30 to 7.0 kg/m 3, at the Tuyamuyun station — from 0.02 to 
1.8 kg/m 3 and the Kipchak station — from 0.04 to 0.89 kg/m 3. Be-
cause of accumulation of sediments in the Channel reservoir of the 
THC the water flow in the lower sides of the Amudarya River has 
a low turbidity, the water is cleaner. Totally suspended matters and 
bed load varies from 4 to 10 Mio ton a year. In Fig.1 water inflow to 
the reservoir and outflow (a) and accordingly sediment transporta-
tion (b) is presented.

 
 a  b

Fig. 1. Average water and sediments inflow and outflow from the Channel reservoir
The reservoir operation was started in 1981 and during this 

period the reservoir has been deformed significantly and lost over 
40% of operational capacity. The field investigations conducted by 
SANIIRI 1985–2005 and the last by the BMC in 2008 and the data 
provided by the THC Management Unit allowed analyzing sedi-
ment accumulation and removal processes in the Channel reservoir. 
Average annual sedimentation volume for operation period (from 
1981 to 2015) consists of 22.0 Mio m3 a year. The most intensive 
accumulation of sediments took place in 1991–1992 (222 Mio m3) 
and in 1998 (108 Mio m3). Maximum removal of sediments has 
been observed in 1986 (135 Mio m3) at the 20, 8 km3 runoff, 1997 
(56 Mio m3) at the runoff of 18, 3 km3 and 2000–2001 (110 Mio 
m3) at the runoff of 18,7 and 13,6 km3.

As a result of study of sediment accumulation and transport 
through the Channel reservoir allow to divide  it  into 3 sections 
according to sedimentation rate: the first section (15 km section 
from the dam) consisting 110 Mio m3 of the reservoir capacity is 
totally covered by sediments. By 2015 an elevation of its bed has in-
creased by 5 m. Sediment volume consisted 11% of total accumu-
lated volume in the reservoir. Next 30 km is the second section, 
characterized by fluctuation of the accumulated 17.7% volume. Af-
ter 25 years operation a sediment volume in this section consisted 
36% of the initial volume. Sediments arriving from the third (upper 
located) section and its transition depend on the dam operation 
regime and  inflowing and outflowing runoff. The third section 
with a length of 45–50 km is the most liable to water level change 
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and the main sediment accumulation area. Regular replacement of 
sediments takes place depending on operational regime of the dam. 
In this area often an accumulation process can be alternated with 
removal and vice versa. For example, according to the data from 
2011 the removal volume at the 3-section reached to 80–100 Mio 
m3, at the same time at the 2-section took place a sedimentation 

up to 100 Mio m3. A percentage of sedimentation relatively to the 
total volume of the reservoir is 71,3% in the III-section.

The reservoir morphology has been studied based on mea-
surement data for the period from 1985 to 2008, and calculated 
to 2014. Allocation of sediments by the reservoir bed elevation is 
presented in Fig. 2.

Fig. 2. Sediment accumulation dynamics in the Channel reservoir by elevations

The THC Channel reservoir sedimentation computing. 
The initial capacity of the reservoir is W W Li r= =ω , i. e. water vol-
ume in the reservoir is equal to the original river volume, where the 
flow transports all suspended matters. Here, ω  is a river cross-sec-
tion area, m 2; L — is a length of a dam influence (backwater length). 
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For calculation of reservoir sedimentation the following input 
data is required: a design volume of a reservoir — Wd  (Mio m 3); 
an initial volume of a reservoir (it may be the last measured vol-
ume) — Wm  (Mio m 3); average monthly inflow — Q (m 3/s); water 
level elevation by the 1 day of a considering period (month) — Hi. 
(m); water level elevation by the last day of the period (month) — Hl 
(m); initial joint level elevation — Hijl (м); calculated full volume of 
a reservoir — Wc, Wc-1, …Wc-n.

Water volume in the reservoir on a joint level elevation will be 

calculated by the formula W
W H W

H Hi

r ijl r

nl d

=
−( )

−
. Where, Wr =165 �  

Mio m 3 is an original river flow volume on average discharge of 
1800m 3/s for the period of last 30 years on 110 km distance of the 
Channel reservoir; W mr =110   — dam  invert level elevation, 
Hnl =130  м — normal operating level (Fig. 3).

Fig. 3. Scheme for the calculation

Width of a considering part of the river stream is estimated by the 

formula B
Q
Vh

= � � � �. Here, V m s=1 2. /�   – average flow  velocity for 

Amudarya, h = 2.5 m – average flow depth at the THC. Water turbidi-
ty – ρ (kg/m 3) depends on flow discharge and turbidity coefficient – 
ρ = KQ 0 9. . Here, К – a turbidity coefficient: for the January-May pe-
riod K=0.0035; June-December K=0.0025/by SANIIRI/. Other 

characteristics for computing are identified by the following relations:
• river runoff for a considering period (Mio m 3) – R Qt= , �  t – 

period (s).
• inflowing sediment runoff  for a  the period (month) (Mio 

m 3) – R Vs = 0 0012. ρ
• initial sediment volume by the last measurement (Mio m 3) – 

W W Ws d m= − ;
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• average sedimentation level elevation – HWs (m), for the Chan-
nel reservoir at Ws >1000  Mio m 3, then H W WW s ss

= − + +−10 0 0067 119 666 2 . . 
H W WW s ss

= − + +−10 0 0067 119 666 2 . . ;
• water  volume  in  reservoir  (Mio  m 3)  – 

W
W H H H H

H H H Hi

c i d i jl

nl jl nl d

=
−( ) −( )

−( ) −( )
, where i=1,2, … n;

• additional  turbidity  at  a  sediment  removal  (kg/m 3), at 

H Hi jl<  and �H Hf jl<  then ρ µadd

W fB
H H

IQ
s= ⋅
−

0 83. � , here 

µ = 0 0008.  – sediment removal intensity (mm/s), I = 0 00018.  – 
the river gradient;

• water lightening coefficient – ε = 0  at i jlH H≤  and ;f jlH H≤  

if H Hi jl>  then ε = ⋅
−( )
−( )













−

0 041

1 5

.

.

W H H

W H H
r nl jl

r i jl

;

• sedimentation/removal volume at filling up of the reservoir – Wst.
At H H H H H Hi jl f jl i f> > <� � � � �and and , then 

W
R VW

Wst

i

f

= ⋅
− −( ) 1 2

1
. ρ

ε

If H H H H H Hi f f jl i f< > <� � � �and and , then below H jl  (removal)

W
R H H

H H
W Wst add

i jl

i f

i jl= ⋅
−( )
−

+ −












1 2. ρ , and above H jl  (sedimentation)

W
R R H H

H H

V W H H

Wst add

i jl

i f

ij i jl

f

=
− −( )

−












−

− −( ) ⋅1 2
1

. ρ �
HH Hi f−( ) ⋅ −( )1 ε

• sedimentation/removal volume at outflowing (month)–Wst: 
at H H H H H Hi jl f jl i f> > >� � � � �and and , then W Vst =1 2. ρ ε ; if 
H H H H H Hi jl f jl i f> < >� � � �and and , when H H jl> � �  (sedimenta-

tion) then W R
H H

H Hst add

i jl

i f

= ⋅
−
−

1 2. ρ ε ; at H H jl< � �  (removal) then
 

W
R R H H

H H
W Wst add

i jl

i f

jl f= ⋅
− −( )

−












+ −1 2. ρ .

• joint  level  elevation  by  the  end  oa  period  (month)  at 
H H Hi jl f< <  (sedimentation process) H H hjl i jl i s( ) ( )= +−1 ∆ . Here, 
∆h

W I
B H Hs

s

r jl i d

=
−( )−3 1( )

  – sediment layer height, m; at 

H H Hi jl f< >  (removal) H H hjl i jl i r( ) ( )= +−1 ∆ .

Here, ∆h
W I

B H Hr
s

r jl i d

=
−( )−( )1

 – removed layer thickness, m.

The Channel reservoir capacity calculation and future trends. 
Firstly, the estimation was carried out based on the hydrological 
data and real operation regimes of the reservoir. In that case 1996, 
1999, 2002 and 2003 were mean water years, 1997, 2000, 2001 and 
2008 – dry and 1998, 2011 were wet years. Estimation results at 
different water years are given in the table 2.

Table 2. – Sediment accumulation depending on the river runoff

Water rate Description Unit Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

High water 
year

Water turbidity kg/m3 0,96 1,45 1,56 1,79 4,42 4,95 4,85 3,10 1,77 1,05 0,94 1,05  
Sediment inflow Mio m3 1,58 3,44 4,42 5,68 39,68 48,79 70,17 27,26 8,10 2,78 2,11 2,76 216,78
Accumulated 
sediment volume Mio m3 1,43 3,44 3,57 4,28 29,95 27,16 56,99 15,97 3,05 1,72 1,13 1,82 150,50

Removed sedi-
ment volume Mio m3 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00

Low water 
year

Water turbidity kg/m3 1,40 0,84 0,67 0,50 1,12 1,05 1,03 0,75 0,60 0,45 0,45 0,58  
Sediment inflow Mio m3 3,53 1,09 0,73 0,39 2,19 1,83 2,68 1,37 0,82 0,46 0,44 0,80 16,33
Accumulated 
sediment volume Mio m3 2,69 0,72 0,20 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,20 0,48 4,28

Removed sedi-
ment volume Mio m3 0,00 0,00 0,00 8,97 4,00 17,79 26,13 17,70 13,91 10,36 3,37 0,00 102,23

Mean water 
year

Water turbidity kg/m3 1,04 0,58 0,40 1,36 2,30 1,98 1,91 1,17 0,92 0,71 0,53 0,61  
Sediment inflow Mio m3 1,86 0,49 0,25 3,16 9,98 7,01 9,81 3,50 2,03 1,20 0,65 0,89 40,83
Accumulated 
sediment volume Mio m3 1,31 0,27 0,05 1,67 5,78 2,68 2,69 0,24 0,43 0,70 0,42 0,35 16,58

Removed sedi-
ment volume Mio m3 0,00 0,00 1,39 6,76 0,00 0,00 0,00 6,05 8,65 0,00 0,00 0,00 22,86

In order to assess an accuracy of the results the actual data were 
compared with estimated, which showed its precision. In addition, 

the method developed can be used for prediction of the reservoir 
capacity loss. Calculation results are shown in Fig. 4.

Fig. 4. Dynamics of the reservoir capacity change and its prognosis for future
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Comparison of the estimation results carried out to identify 
of effective dam operation regime showed that at the operation re-
gime developed by SANIIRI the reservoir sedimentation intensity is 
lower for 1.4 times than at the real one. Incoming and outflowing 

balance of sediments in the reservoir will happen at the reservoir 
capacity of 680–700 Mio m3 (what means 30% of design volume), 
what will take place at the present operation regime by 2019–2020, 
but at the improved operation terms — by 2030.
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Determination of optimal parameters of purification water surface from 
oil and oil products by sorbent on the basis of worn automobile tires

Abstract: The article describes an identification of optimal parameters for surface water purification from oil and oil 
products by sorbent based on worn automotive tires. In thus Optimal parameters for water surface purification from oil and oil 
products by sorbent have been found out on the basis of constructed regression model of the process.

Keywords: rubber crumb, sorbent, purification of water surface, method of experiment planning, mathematical model.

Sorbents are known to be used on eliminating environmen-
tal pollution in case of oil and oil product spills from tankers and 
oil pipes in reservoirs. However, all known sorbents don’t provide 
required extent of purification and it takes much time to absorb 
oil and oil products. Rubber, being an elastomer material with a 
unique complex of properties is a large-tonnage product of chemical 
technology, one of the final products of oil and gas refining chain 
which is widely applied in different branches of industry and every 
day life. The scale of production of rubber products as well as formed 
rubber wastes are rather high [1; 2].

The tread of tires is produced from tread rubber (TR) on the 
basis of butadiene-styrene and divinyl rubber mixture BSR + SDR 
(70: 30), containing 50 mass fraction of technical carbon [3; 4].

The investigations carried out by us showed that crumb of rub-
ber tread (CRT) differs from other tire rubber crumbs because of 
high rigidity, when crushed it doesn’t roll up but has elastic grid 
structure, thus it has high adsorption surface.

Besides all mentioned characteristics of tread tire allowed to 
obtain on its basis not conglutinated rubber crumb with dimensions 
0,06–0,08 mm, without applying additional materials and to use it 
successfully. Obtained results are shown in Tables 1; 2

Table1. – Association between water surface purification rate and amount of sorbent

Sorbent amount, 
gr Amount of oil spill Amount of absorbed oil, 

gr
Oil absorption coef-

ficient
Rate of water

surface purification,%
0,5 10 2,5 5 25
1,0 10 5,0 5 50
1,5 10 7,5 5 75
2,0 10 10 5 100
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Table 2. – Oil absorption rate

Time for oil absorption second
Oil absorption rate,%

Known sorbent Suggested sorbent
60 145 –
5 – 350

10 – 420
15 – 500
20 – 500

Sorbent can also be used for purification of industrial drain 
from oil and oil products (Table 3). The main feature of rubber 
crumb as a sorbent is its similarity to oil floatation.

Due to its lattice structure, the crumb of tread tire swells in 
the oil and provides its retention. As a result, agglomerate hav-
ing much lower density than water is formed on the treated sur-

face and occupies much smaller area in comparison with sorbed 
oil slick. This agglomerate is easily collected by any mechanical 
technique, for example, by means of metal mesh buckets. After 
maximum oil separation obtained agglomerate was reused by us 
and then was applied for road asphalt modification. Obtained data 
are shown in tables 4–6.

Table 3. — Technical characteristics of sorbent based on worn tires

Indicators Value
Absorption mass capacity of oil products, kg/kg Shelltic W 14–20
Apparent density kg/m 85
Particle size, mm 0.06–0.09
Trapping and holding of vapor and odors,% 98
Thermal stability, Co 200
pH of water extract 5.5–6.5
Abrasivity missing
Purification efficiency of industrial drain from oil products,% 99.1
Purification efficiency of water from heavy metals (Pb, Cu, Cr),% 88.3–99.5
Purification efficiency of water from hydrocarbons,% 99.5–99.6
Purification efficiency of water from pesticides,% 99.4–99.9

Table 4. – Obtained content of mass fraction of samples after modification

Component name
Samples 

1 2 3 4 5
Content of mass fraction

Bitumen 100 100 100 100 100
TR 2 4 6 8 10
Sulphur - - - 1 2

Table 5. – Physico-mechanical properties of composition on the basis of rubber dust

№ Indicators
Samples

1 2 3 4 5
1 Needle penetration at 25 оС 38 72 100 71 96
2 Softening temperature, оС 49 68 82 56 75
3 Brittleness temperature, оС –10 –10 –26 –8 –20
4 Extensibility at 25, оС 40 60 70 55 60
5 Density, gr/sm 3 2,34 2,36 2,38 2,2 2,4
6 Temperature changes at Т=65 оС 7 6 6 6 6
7 Strength limit at 20 оС

50 оС
2,4
0,9

3,0
1,0

3,5
1,2

3,1
1,1

3,4
1,3

Table 6. — Indicators of physico- mechanical properties of asphalt concrete mixtures

Indicators
Samples

1 2 3 4
Strength limit under compression, MPa at temperature 
20 оС
50 оС

2,2
0,9

–
–

–
–

–
–

Water resistance coefficient under sustained water satura-
tion,% in volume 0,86 0,90 0,94 0,90
Water resistance coefficient 0,90 - 0,95 0,89
Soaking%, in volume 0,6 0,9 0,5 1,0
Residual poposity,% in volume 2,1 2,4 2,0 2,3
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Using experimental planning method (7,8), there are shown in-
vestigations on applying crumb of rubber as a sorbent for purifica-
tion water surface from oil and oil products with the purpose of 

constructing regression mathematical model on the basis of its op-
timization. Basic input and output parameters of the examined pro-
cess have been determined on the basis of numerous investigations.

Table 7. – Physico-mechanical indicators of macadam and mastic asphalt 
concrete MMA-15 while injecting CRT into aggregates

№ Indicators Standard norms
31015-2002

0%
CRT

0,1%
CRT

0,2%
CRT

0,3%
CRT

0,5%
CRT

1 Density, gr/sm3 – 2,38 2,39 2,395 2,406 2,4108
2 Residual porosity,% 2,0–4,0 3,64 3,57 3,13 2,46 1,83
3 Water saturation,% in volume 1,5–4,0 3,07 2,68 2,52 2,33 2,05
4 Strength limit under compression, MPa at 

temperature:
200 оС
500 оС

2,5
0,70

3,51
0,72

4,08
0,78

4,26
0,85

4,59
0,89

4,72
0,92

5 Coefficient of water resistance – 3,85 0,88 0,90 0,92 0,94
6 Coefficient of water resistance under sus-

tained water saturation (15 days) 0,75 0,83 0,84 0,87 0,89 0,91

7 Crack resistivity-tensile strength limit at tem-
perature оС, MPa 3,0–6,5 3,95 4,36 4,58 4,75 4,66

8 Coefficient of interior friction tg 0,94 0,91 0,92 0,92 0,93 0,93
9 Shear adhesion at temperature 500 оС, MPa 0,20 0,20 0,32 0,55 0,59 0,63
10 Adhesive fluidity indicator,% 0,20 0,20 0,19 0,15 0,13 0,11

Table 8. – Basic factor levels and their change limits

Name
Real factor values

Х1 Х2 Х3

Basic level 1,25 6,5 6,5
Change limit 0,1 1 1
Lowest change limit 0,5 3 3
Highest change limit 2,0 10 10

Table 9. – Planning test for water surface purification and oil products on the basis of sorbent 
crumb rubber, obtained on the basis of tire tread parts of worn automobile tires

Sorbent amount, gr
Х1

Oil spill amount, gr
Х2

Amount of absorbed oil, gr.
Х3

Level of water 
surface purifi-

ca-tion,%
y

Encoded val-
ues Real values Encoded val-

ues
Real

values
Encoded

values Real values

+1 2.0 +1 10 10 10 100
+1 2.0 +1 10 3.0 3,0 70
+1 2.0 –1 3 10 10 100
+1 2.0 –1 3 3.0 3.0 70
–1 0.5 +1 10 10 10 100
–1 0.5 +1 10 3.0 3.0 30
–1 0.5 –1 3 10 10 70
–1 0.5 –1 3 3.0 3.0 30

The basic output parameter process is the level of water surface 
purification- yi actors influencing on parameter process are Х1 – sor-
bent amount, Х2 – oil spill amount, Х3 – amount of absorbed oil. The 
table shows basic factor levels and their limit changes. Rototable-
plan – method of experiment planning (8–10) was usedto investi-
gate crumb of rubber tread as a sorbent for purification water surface 
from oil and oil products. When examined in a lab unit matrix plan-
ning was worked out and experiments were carried out according to 
rototable plan the results of which are shown in table 8.

Dependence of each output parameter process yi – on output 
factors X j  (j=1, 3) we’ll represent in the following polynomial type:
Y b b X b X b X b X X b X X b X X b X X X= + + + + + + +0 1 1 2 2 3 3 12 1 2 13 1 3 23 2 3 123 1 2 3 (1)
where – X1 – process factors, b – coefficient evaluation of regression 
equations defining linear effects and interaction effects.

Regression equation coefficients were defined by familiar for-
mula (1)

 b
X Y

Ni

ji i
l

n

= =
∑

1 ,  (2)
Where – (1)equation coefficients; N – total number of carried 

out experiments; Xi  – encoded and real values of basic process fac-
tors.

The following regression equation coefficients have been ob-
tained:

where – 
b b b b b b0 1 2 3 12 1395 331 0 380 0 460 0 400 0 017 0 001= = = = − = = −. , . , . , . , . , . ,,

. , .b b23 1230 018 0 0067= − = −

The following regression equation has been obtained on the 
basis formula (2) accounts:

 
Y X X X X X

X X

= + + − + −
− −

95 331 0 380 0 460 0 400 0 017

0 001 0 01
1 2 3 1 2

1 3

. . . . .

. . 88 0 00672 3 1 2 3X X X X X− .
 (3)
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Then, statistical analyses of obtained regression equation were 
carried out (3):

a) Experiment errors;
b) Value of regression equation coefficients (3)
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Effect of temperature of steady heating components 
of cotton-seed at drying process

Abstract: The problem of temperature regime effect on the heating cotton-seed components in the drum (cylindrical) dryers 
have not been studied profoundly. In the article were received mechanisms (principles) of heating cotton-seed components in the 
drum dryers in relation to the initial of cotton-seed humidity; and mechanisms (principles) of efficiency of material which is drying.

Keywords: drying, cotton-seed, fiber, seed, temperature, heating, humidity, uniformity.

Introduction: One of the present-day quotes in organization 
of dry process is studying the heating temperature of cotton-seed 
components at process of its thermal deprive. Apparently, the less 
temperature of heating amount  is the less probability of getting 
worse of its natural properties.

There [1] have been determined the mechanisms (principles) 
of initial humidity and temperature of dry agent on the heating of 
cotton-seed components. But the productivity of dry drum with hu-
mid cotton-seed has not been taken into consideration in the article, 
and the research was done by initial humidity till 14%.

Experimental researches: Our researches were done on the 
dryer 2SB-10 with humid cotton-seed by dry agent temperature 
T=100 and 200 °C, by productivity 3,5 and 10 t/h. The research 
object was cotton-seed of variety C-6524, and industrial sort II, 
with initial humidity W=10,5 and 22,3 percent.

Tests have been done in-one, two, and three times (multiply) 
drying.

Analysis of receiving regress equations shows that all accepted 
factors have been highly influenced on the output parameters ei-
ther independently or during interaction.

Processing of experiments results on the computer let us to get 
the individual regress equations for each dry multiplicity [2].

The regress equation for the one-time drying of fiber heating 
temperature is:

Yв=47,7–4,29X1–3,79X2+11,2X2–0,79X1X2–2,79X1X3 – 
–1,29 X2X3

The regress equation of temperature of heating seeds:
Yс=41,08–3,41X1–2,33X2+9,58X3–0,83X1X2–1,91X1X3– 

–0,83X1X2X3
The regress equation for two-times drying of fiber temperature 

heating is:
Yв = 59,6–5,12X1–6,5X2+12,9X3–3,5X1X3–1,87X2X3
The regress equation of temperature of heating seeds:
Yс = 53,16–4,75X1–5,75 X2+11,0X3–2,75 X1X3–1,25X2X3
The regress equation for three-times drying temperature of 

heating fibers:
Yв = 74,37–6,875X19,12X2+ 19,37X3 –4,75X1X3–2,12X2X3
The regress equation of temperature of heating seeds:
Yс = 68,75–6,5X1–7,25X2 + 17,5X3 + 4,75X1X3–1,5X2X3
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Test results allowed (permitted) to determine exactly, that 
more intensive cotton-seed heating take places at parallel drying 
than the other variants.

Results analysis: Digital calculations of regression function of 
equation in different amount (value) of the main factors influencing 
on the heating temperature of fibers and seeds have been done to 
analyze and receive mathematical models.

The results of digital calculations of production tests were done 
on computer and sown on drawings (see picture 1–5).

We define attitude toward fiber temperature tв, to seeds tc with 
non-dimensional coefficient θ  for full calculations analysis of influ-
ence on cotton-seed’s initial humidity, productivity of dry drum on 
humid cotton-seed, temperature dry agent and multiplicity of drying 
on cotton-seed components heating:

 θ θ= =
t
t

t
t

в

c

в
м д

c
м д, max

. .

. .  (1)

where tв
м д. .  and t c

м д. .  are maximal allowable temperature of fiber and 
seed appropriately.

As you see, current coefficient of cotton-seed during drying must 
be less or equally of amount θmax , it is means θ θ≤ max . If tв

м д. . =105 °C, 
and t c

м д. . =70 °C, it is means θ  = 1,5.
Besides that, it is necessary to do appropriate conditions for 

equably drying of cotton-seed components in order to warm com-
ponents equably and coefficient is not exceeded 1,5.

There are amounts of θ , dependence on the initial humidity of 
cotton-seed, productivity of dry agent and multiplicity of drying in 
the table № 1.

Table 1. – Importance of stretch coefficient

№ п/п

Factors Drying multiplicity 

Initial humidity 
of cotton, W, % 

Productivity
П, т/ч 

Temperature of 
heat carrying 

agent T, °C 

One-time 
drying 

Two-times 
drying 

Three-times 
drying 

1. 10,5 3,5 100 1,18 1,10 1,08
2. 22,3 3,5 100 1,19 1,11 1,09
3. 10,5 10,0 100 1,16 1,10 1,06
4. 22,3 10,0 100 1,14 1,11 1,05
5. 10,5 3,5 200 1,23 1,14 1,09
6. 22,3 3,5 200 1,20 1,13 1,12
7. 10,5 10,0 200 1,17 1,14 1,07
8. 22,3 10,0 200 1,13 1,12 1,07

Analysis of table facts shows, that the least steadiness come out 
at one-time drying, where the temperature of dry agent is T=200 °C, 
and the highest steadiness come out at three-times consecutively 
drying, at more productivity and in the soft regime drying (where 
the temperature of dry agent is T=100 °C).

The analysis of picture from 1 to 5 shows that the speed of seeds 
heating is low than the speed of fibers heating, and they achieve 
slower limiting heating temperature. With the increasing of tempera-

ture of dry drum on humid cotton-seed, especially at the most ini-
tial humidity of cotton-seed, the difference between the heating 
temperature of fiber and seeds is increasing. Despite the fact that 
a little drop of temperature, seeds are dried very slowly. Because 
of high temperature in the beginning of the process it is inevitably 
transference of humidity particles from surface into the seeds, and 
also it is inevitably influence of negative-braking effect on the gra-
dients of temperature.

One-time drying

Picture 1. Dependence of heating temperature of 
fibers and seeds on temperature agent with the initial 
humidity of cotton-seed where Wx/c = 10,5%; 1, 2, 3, 4 
and 1’, 2’, 3’, 4’ — according to fibers and seeds with 
productivity10; 7; 5 and 3,5 within the limit of an hour

Picture 2. Dependence of heating temperature of fibers 
and seeds by drying temperature agent with the initial 
humidity of cotton-seed where Wx/c = 22,3%; 1, 2, 3, 4 
and 1’, 2’, 3’, 4’ — according to fibers and seeds with 
productivity10; 7; 5 and 3,5 within the limit of an hour
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Two-time drying

Picture 3. Dependence of heating temperature of 
fibers and seeds on temperature agent with the initial 
humidity of cotton-seed where Wx/c = 10,5%; 1, 2, 3, 4 
and 1’, 2’, 3’, 4’ — according to fibers and seeds with 
productivity10; 7; 5 and 3,5 within the limit of an hour

Picture 4. Dependence of heating temperature of 
fibers and seeds on temperature agent with the initial 
humidity of cotton-seed where Wx/c = 22,3%; 1, 2, 3, 4 
and 1’, 2’, 3’, 4’ — according to fibers and seeds with 
productivity10; 7; 5 and 3,5 within the limit of an hour

Three-time drying

Picture 5. Dependence of heating temperature of fibers and seeds on temperature agent with 
the initial humidity of cotton-seed where Wx/c = 22,3%; 1, 2 and 1’, 2’- according to fibers and seeds 

with productivity 10; 7; within the limit of an hour; 3, 4 and 3’, 4’- according to fibers and seeds 
with productivity10;7; within the limit of an hour with the initial humidity. Wx/c = 10,5%

Exception or decreasing of putting on the brakes effects of tem-
perature gradient and increasing a coefficient of humidity diffusion 
from the seeds, possible during drying with relatively the equal tem-
perature in all volume of layer, close to maximum permissible value, 
that it is achieved by increasing of seed heating speed in the begin-
ning of drying process of cotton-seed in the regime which ensures a 
heating without maximum permissible value of temperature.

Conclusions: Heating process of fiber and seeds in one-time, 
two-time, and three-time drying of cotton-seed has been considered. 
It was settled that with the increasing of multiplicity of drying coef-
ficient of unevenness heating components of cotton-seed have been 
lessen and brought to unit of power.

It is settled by studying of multiple drying, that equably heating 
of cotton-seed components can be provided by increasing of pro-
ductivity of dryer and decreasing temperature of dry agent.
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Definition of area of soft temperature drying condition

Abstract: The question about the influence of temperature condition on uniformity of drying of components of raw cotton 
and on their quality in drum driers has not been studied thoroughly. In the article you can find practical recommendations on 
choosing the drying conditions depending on initial moisture of raw cotton, output of the dryable material, which guarantee 
maximal keeping of natural properties of fiber and seeds.

Keywords: drying, drier, raw cotton, fiber, seeds, moisture, uniformity.

The conditions of drying by means of hot air are characterized 
by three parameters: moisture content, speed of air movement and 
temperature. These parameters influence duration of process and 
quality of the dryable material. Therefore it is necessary to choose 
such drying conditions when with the smallest duration and with 
the smallest expense of heat the best technological properties of 
material can be received [1].

In case of using the technology of drying in drying drums the 
drying of raw cotton is carried out in variable conditions, i. e. mois-
ture content of the drying agent increases at the expense of the mois-
ture evaporated from raw cotton therefore it is impossible to regulate 
moisture content precisely. Speed and amount of the given drying 
agent can’t be increased as with such increase normal operation of 
the dryer is interrupted and the dwell time of dryable material in the 
drying camera decreases. Therefore the speed of the heat transfer 
agent makes about 1,5 m/s (expenditure of the drying agent is about 
20 thousand cub. m.). It follows therefrom that for achievement of 
desirable drying of raw cotton it is necessary to select the optimum 
temperature of the heat transfer agent.

At various intensity of heating and drying of raw cotton compo-
nents in drum driers, and also at the subsequent ginning, the struc-
ture of fibers undergoes essential changes that, obviously, have to 
lead to change of structural and mechanical properties.

Academician of the Academy of Sciences of Uzbeki-
stan M. A. Khadzhinova [2] at experimental studying of influence 
of temperature of the drying agent  in the course of drying has 
proved that application of the drying agent with the temperature 
of 200 and 260 °C leads to decrease in durability of fiber respec-
tively by 11 and 27%. It happens because of unevenness of heating 
and dehydration of components of raw cotton. At the same time 
the peripheral parts of fiber and hull are overdried, there occurs 
thermal destruction, and at the subsequent consumption the ends 
of fiber are broken off, the staple length decreases to 2 mm, and 
the increased breakage of seeds causes raise of fiber defects (hulls 
and fiber) and reduces the quality of seeds. Temperature condition 
of the drying process must be such that raw cotton isn’t heated 
more than 100–110 °C. Heating at temperature higher than this 
leads to change of color of fiber and decrease in its durability.

According to the data from [3], durability of fiber decreases by 
40% at its heating to 100 °C. Other author [4] specifies that heating of 
fiber at the temperature of 220 °C with an exposition of 30 min. leads 
to increase in crystallinity of cellulose, and the increase of exposure 
time leads to destruction of a crystal lattice. In the work [5] it is noted 
that even short-term influence (7–30 s) of the temperatures of 90, 
180 and 200 °C leads to structural changes of fiber of various degree, 
which is exposed to significant increase in density of cellulose.

Kucherova L. I. [6] has come to a conclusion that application 
of the drying agent with a temperature of 200 °C increases percent-
age of short fibers by a factor of 1,3–1,5 and fibration of waste — to 
60%. It leads to increase in breakage at spinning by factor of 1,5–2.

Inconsistency of the characteristic received by various authors is 
explained, obviously, by the difference of drying conditions in the 
experiments (in thermostat, drying oven, special devices, etc.) and 
discrepancy of these conditions to conditions of the convective drying 
applied in the industry (considerable fluctuation of temperature and 
moisture content in the course of drying) that is proved by the large 
ranges of the revealed limit temperature conditions, and also by the 
fact that the influence of initial state of raw cotton (moisture, shredded 
state) on change of structure of fiber wasn’t revealed, therefore, the 
choice of temperature conditions was not of prevailing significance.

Analyzing drying of raw cotton at ginning plants of the USA, 
the author [7] notes that temperature of the drying agent at the 
beginning of process of drying didn’t exceed 70 °C. Most moisture is 
removed from raw cotton within the first 3 seconds of the influence 
of heated air therefore drying of raw cotton at a temperature of dry-
ing agent over 180 °C at the point of their mixing can make nega-
tive impact on quality of fiber. On the basis thereof the staff of the 
laboratory of cotton consumption equipment at the Department 
of Agriculture of the USA recommends that in one zone of dry-
ing installation temperature shouldn’t exceed 180 °C. In practice the 
temperature needed is not more than 120 °C. In this regard they rec-
ommend applying multistage drying at lower temperatures instead 
of one-stage drying at high temperature.

Use of higher temperatures (200 °C) causes along with content 
reduction of impurities in raw cotton formation of such defects as 
bearded motes, small knots, which are the most harmful from the 
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standpoint of spinning and technology (transition to fabric). Be-
sides the influence of high temperature leads to decrease in break-
ing strain to 12%, breaking extension to 11%, increase in short fi-
bers on average by factor of 1,3–1,5, decrease in endurance limit to 
repeated stretching for 14–20%, increase in breakage at spinning 
1,5–2 times. This work has big practical and scientific value. How-
ever the received characteristics are acquired only within the limits 
of moisture of raw cotton less than 16%. Besides, the frequency of 
drying process and influence of the frequency of drying process on 
quality of fiber have not been studied thoroughly.

Thus the study and the analysis of researches devoted to es-
tablishment of influence of drying on quality of fiber shows that 
change of quality of fiber caused by thermal impact was considered 
generally in stationary conditions, i. e. in the conditions which aren’t 
describing raw cotton drying process under production conditions 
and in drum driers taking into account the subsequent impacts in 

course of consumption, cleaning and ginning of raw cotton. There-
fore the received characteristics can’t really reflect the influence of 
actual drying on quality of fiber and seeds.

Drum driers operate in the mode of alternate location of raw 
cotton in suspension under the influence of heat transfer agent 
and in heap on blades. Drying is carried out in variable param-
eters and moisture of the heat transfer agent. Therefore the recom-
mended temperature of the drying agent (for example, T=200 °C) 
in laboratory conditions or layered driers doesn’t change until the 
end of drying process, and in drum driers decreases already in two 
meters by 100 °C.

Our researches were conducted on the drier 2 СБ-10 at the 
temperature of drying agent of T=100 and 200 °C, performance 
of 3,5 and 10 t/h on damp raw cotton. The object of our research 
was raw cotton C 6524, 2nd industrial grade, with initial moisture 
of W=10,5 and 22,3%.

One-fold drying of raw cotton One-fold drying of raw cotton

Pic. 1. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O = 3,5 t/h

Pic. 2. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O = 5 t/h

One-fold drying of raw cotton One-fold drying of raw cotton

Pic. 3. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O =7 t/h

Pic. 4. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O =10 t/h
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Two-fold drying of raw cotton Two-fold drying of raw cotton

 
Pic. 5. Relation of the area of soft temperature condition 

to the initial moisture of raw cotton with output O = 3,5 t/h
Pic. 6. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O = 5 t/h

Two-fold drying of raw cotton Two-fold drying of raw cotton

Pic. 7. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O = 7 t/h

Pic. 8. Relation of the area of soft temperature condition 
to the initial moisture of raw cotton with output O = 10 t/h

Experiments were made at one- and two-fold drying.
Experimental studies have shown that generally the overdried 

fiber has lower quality, as sorption activity of fibers decreases be-
cause of violation of orientation of structural elements. It is known 
that cotton fiber acquires increased strength while wet, as moisture 
getting in the inside layers of fiber, promotes formation of additional 
bonds between structural elements [6]. The overdried fiber (lower 
than 5,5%) becomes fragile and it breaks at additional mechani-
cal influences (cleaning, ginning), damage and content of short fi-
bers increase and the work of spinning and weaving factories worsen.

The obtained regression equations (at one-fold drying: for 
moisture of raw cotton — E1=12,8+4,75х1+0,97х2–1,10х3–0,47х1х3; 
for moisture of fiber — E2 = 7,98 + 3,07х1 + 1,3х2–1,66 х3 + 0,3 х1х2–

0,69 х1х3; at two-fold drying: for moisture of raw cotton — E1 = 
=9,81 + 3,85х1 + 1,54х2–1,68х3–0,66х1х3; for moisture of fiber — E2 
= 5,64 + 2,08х1 + 1,25х2–1,63х3–0,58х1х3) have been processed with 
ECM and various values of major factors have been defined. By trial 
method the borders of areas of soft and hard temperature condi-
tions of drying at one- and two-fold drying have been determined 
depending on temperature of the drying agent and initial moisture 
of raw cotton with output of 3, 5; 5; 7 and 10 t/h; these borders are 
presented in the form of curves in pictures 1–8.

The graphs (pic. 1–4) show that at one-fold drying of raw cot-
ton at moisture of less than Wx/c=11,6% raw cotton can not be dried 
with output less than 3,5 t/h, at Wx/c=11,0% less than 5 t/h, and at 
Wx/c=10% less than 7 t/h.
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At two-fold drying of raw cotton (pic. 5–8) with output 
P=3,5  t/h and moisture of raw cotton below Wx/c=15,8%, with 
output P=5 t/h and moisture of raw cotton below Wx/c=14%, with 
output P =7 t/h and moisture of raw cotton below Wx/c=12,1% it is 
not recommended to put raw cotton to two-fold drying.

On the basis of the received results  it  is possible to make 
practical recommendations on choosing the drying conditions 
depending on initial moisture of raw cotton, output of the dryable 
material, which guarantee maximal keeping of natural properties 
of fiber and seeds.

References:

1. Boltabaev S. D., Parpiev A. P. Drying of raw cotton. – Tashkent: «Ukituvchi», 1980.
2. Khadzhinova M. A. Research of properties and structure of cotton fiber in the course of drying. – Tashkent: Fan, 1966.
3. Alfei T. Mechanical characteristics of polymers. – M.: Inostrannaya literatura (Foreign literature), 1952. P. 305.
4. Bu m. G. Dobb and m. z.Safain. The effect of thermal treatment on the cruscerized cotton. J. of the textile Institute. – V. N 7/8. 1976, 

P. 229–234.
5. Edith Honold, Frederic R., Ondrers and James N. Crand Heating, Cleaning and mechanical procоssing effect and cotton, Partil; Fiber 

chages as measured by achali Centuge Test. Text Reas. j. 1963, jannary, – N1, P. 51–60.
6. Kucherova L. I. Assessment of influence of drying on structure and properties of the cotton fiber and produced yarn and fabric: Ph. D. 

thesis in Engineering Science – M., 1981.
7. The “Cotton gin and oil mill Press” 22.11. 86. P. 8–9.

Mirzabaev Akram Makhkamovich,
International Solar Energy Institute,

Senior research assistant,
the Faculty of PV Solar Plants

E‑mail: Solarmir@mail.ru
Makhkamov Temur Akramovich,

Tecon Group, Leading engineer,
Research and Development Department,

E‑mail: Temur.MA@gmail.com

The investigation of invariance of the output of complex electric 
power system with application system’s embedding approach

Abstract: In article is considered the problem of providing the invariance of the output of dynamic system to external dis-
turbances. As the dynamic system is considered the model of electric power system (EPS), provided for the small oscillation 
conditions. If the necessary and sufficient conditions of invariance required on the base of system’s embedding approach are 
provided, then invariance of the exploring system’s output to external disturbance is also provided.

Keywords: Matrix approach, system’s embedding approach, steady-state stability, invariance.

Invariance is one of the most important properties of the dy-
namic system. The problem of invariance, according to [1, 12], is the 
problem of identification structures and parameters of controlling 
system where the impact of spontaneous changes of the external dis-
turbances and the system’s own parameters to dynamic performance 
of the controlling process could be in part or in whole compensated.

This problem was formulated for the first time by G. V. S.C Hi-
panov [2, 49–66] and the extensive discussions about its applica-
tion have been going on up to now [3, 43–49; 4,21–29; 5, 34–41; 
6, 61–67 etc.].

It must be noted that the different type of invariance systems 
are existed. They differ both in terms of functional capability and 
design concept [7, 23].

Below is considered the application of system’s embedding ap-
proach to study the invariance of the output of controlled complex 
EPS at small disturbances as stationary determined multidimen-
sional dynamic system. This is due to the fact that the input-output 
range of complex EPS are subjected to non-unique changings due 
to the existence of zero devisors and noncommutative operators 
[8,25], put in other words due to the algebraic singularity of the 
exploring system which is typical only for the multidimensional 
systems [9, 177].

In the case of representation of the exploring system in the state 
space [9, 185; 10, 23]:

 x Ax Bu Sw= + + , (1)
 u Kx= − , (2)
 y Cx= , (3)

where x, u, y, and w are vectors of state, control, output and distur-
bance of the system, respectively; A, B, C, and S are matrices with 
constant digital elements of the respective size; K is regulator matrix, 
with constant digital elements. For invariance of the output of con-
trolled system being studied, the transfer matrix from disturbance 
w p( )  to the system output y p( )  with the model  in state space 
shall identically equal zero:

 F p C pI A Sy
w

n y( ) = − =−( ) 1 0 , (4)
where �A A BKy = +  is matrix of dynamics of the system with the 
controller. The main problem is to find the controller (synthesis), 
ensuring the fulfillment of the condition (4). However, as indicated in 
[10, 25], solving this problem poses certain difficulties, as (4) has the 
operation of matrix inversion, and, as a rule, it is polynomial.

Necessary and sufficient conditions, under which the equality 
(4) is just, is ensured, when fulfilled the conditions of the theorem 
[10, 28], where established that the system (1)–(3) for specified 
matrices A, B, C and S is invariance to disturbances in the sense of 
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the fulfillment of theorem (4), if and only if the following condi-
tion is fulfilled:

 C SR
L

π = 0 , (5)
where π — matrix of maximum column rank, complying to condi-
tion:

 C A CR
L

y
Rπ π = 0 , (6)

wherein the following identity is satisfied:

 C B C ACR
L

L
R

L
Rπ π π = 0 , (7)

and the system is closed by any controller from the set:

K C B C AC C C B y CR
L

R
L

R R R
i

L
K

R
L

{ } = −( ) ( ) + +−γ χ
π π π π π χ π

,

~
~

1 � ,(8)
where χ and γ are matrices of the set size with arbitrary digital ele-
ments; CR  is right zero divisor of the matrix С; 

L
RC π  is left zero 

divisor of the matrix 
RC π ; matrices with the upper mark (~) are 

summed-up canonizers of the respective matrices; double and triple 
bars above matrices designate the repeated definition of the respec-
tive zero divisor of the maximum rank out of the combination of 
matrices standing under that bar.

Below is given algorithm of generation of maximum rank ma-
trix π, which satisfies the condition (6), in a finite number of steps 
[10, 27]:

Step 1. Testing of the condition:
 CB CAC

L R = 0 . (9)
If the condition is fulfilled, then assumes π π= = −0 I n rankC( ) .
Step 2. If the condition (9) is not fulfilled, then matrix π1 is 

determines from the formula:
 CB CAC

L R = 0 . (10)
If π1 0= , then the system  is not  invariance and algorithm 

should be stopped. In the contrary case the condition (6) should be 
tested on the assumption π π= 1.

Step 3. Matrix πi at i>1 is defined as:

 C B C ACR
i

L
L

R
i

L
R

R

π π− −1 1 , (11)
and then the fulfillment of condition (7) must be checked.

Step 4. Algorithm will stop at the k-th step on the first fulfill-
ment of the condition (7). Matrix π of maximum rank has value πk.

Let’s apply presented method of determination of invariance of 
the output of dynamic system by the example of the three-generator 
system without due regard to damper coefficient of the generator.

The problem of invariance is solved on the basis of the matrix 
canonization method.

Matrix of own dynamics of the model of EPS being studied is 
written as:

 A =
−
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Computation shows that at the adopted operating parameters 
(on the base case), the system is unstable, what can be seen from the 
matrix spectrum (12) of own dynamics of EPS being studied: 
0 0000 11 9757, , i , −0 0000 9 7538, , i , 0 0000 2 4239, , i .

To verify the required conditions of invariance of the output 
of EPS and as the result to find the controller’s parameter (8) we 
consistently will find the conformable matrices.

Condition (9) requires determination of the right devisor of 
matrix C and the left devisor of matrix CB, which could be found 
by canonization of these matrices:

C R =
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Condition (9) is not fulfilled, and then the matrix π1 will be 
determined by (10):

 π1
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0
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0
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Verification of fulfillment of condition (7) at π π= 1 :
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In this way, the condition (7) is fulfilled. Now can verify fulfill-
ment of condition (5):

 C SR
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Hence, the condition (5) is fulfilled, it is possible to form con-
troller’s coefficient matrix (8), for which purpose it is necessary to 
determine matrices in this formula:
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By substituting the obtained numerical value of matrices into 
formula (8):

K C B C AC C C B y CR
L

R
L

R R R
L

K
R

L

{ } = −( ) ( ) + + =

= +

−γ χ
π π π π π χ π

γ
γ

,

~
~

(

i 1

11

21

�

χχ
γ

χ χ
γ

γ χ
γ

χ χ1

31

2 3

21

22 4

32

5 6

13 2116

0

16 0383

0

0

0

0

0

)

, ,

( )

− −
+

















,
(15)

where χ  and γ  are forming matrices with the random numeri-
cal values specified as:
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Controller for the three-generator system is given by:
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Synthesized controller (16) with the matrices χ  and γ  with 
random numerical values of elements must be structured in such a 
way that necessary technical requirements such as stability, damping 
the low frequency oscillations etc., should be provided in dynamic 
system.

It should be noted that formula (15) should be fit with formula 
(16), that  is, it  is conceivable that kEq 1

1

11
∆δ γ= , kE

s

q 1

1

12
∆ = γ , kEq 2

2

2
∆δ χ= , 

kE
s

q 2

2

5
∆ = χ , and the rest of elements are equal to zero. The final matrix 

of controller’s coefficients (15) will be as follows:
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It is characteristic that at the selected matrix the output of the 
exploring system C and matrix of disturbances S, the third control-
ler is not involved in the mode controlling of complex EPS.

Previously it was shown that the matrix of own dynamics of the 
model of EPS A is equal to (12).

Now we check the impact of the regulator (17) to the spectrum 
of the matrix of own dynamics of controlled EPS, which has follow-
ing matrix:

 A A BKy = + . (18)
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,

with the spectrum: –1.0790 ± 4.2951i, —0.6007 ± 
12.2361i, —1.4379 ± 10.3156i. With the selected parameters of con-
troller (17) EPS becomes steady with the one electromechanical fre-
quency 0,6839 Hz and two electromagnetic frequency: 1,6426 and 
1,9484 respectively.

It is evident that the presence of Ay  makes possible the com-
prehensive  investigation of dynamical properties of controlled 
three-generator system by changing the parameters of controller 

(17) and also to determine the invariance condition of the output 
to disturbances that take place in the system being studied.

In Fig.1, listed are characteristics of the change of deviation 
of the first generator’s angle ∆δ1 = f t( ) , the stable, controlled 
(18) EPS (Fig.1, А) at the synthesized parameters of the control-
ler (17) and the stable, uncontrolled EPS (12) (Fig. 1, B). The 
process attenuates relatively quickly and bears virtually aperi-
odic character.
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Fig.1. Change characteristics of the angle of the first generator ∆δ1 =f (t) of the three-generator electric system at:
A: kEq1

1

11 10∆δ γ= = − ; kE
s
q1

1

21 2∆ = = −γ ; kEq 2

2

2 8∆δ χ= = ; kE
s
q 2

2

5 1∆ = =χ  

B: k k k kE E
s

E E
s

q q q q1

1

1

1

2

2

2

2 0∆ ∆ ∆ ∆δ δ= = = =  and P P Pd d d1 2 3 0= = = .

Since the provided technology of EPS controller synthesis is 
based on the modern theory of matrices, which is in its turn adapted 
for computer processing and therefore has high computational per-
formances, it could be recommended for the analysis of controlled 
complex EPS.

As the result, it may be noted that on the basis of matrix canon-
ization approach, which provide a basis for the system’s embedding 
approach, the invariance conditions of EPS output to the sponta-
neous external disturbances were specified. In order to solve this 
problem the typical controller was synthesized.

The obtained results of determination the impact of controller’s 
and EPS’s operating parameters to dynamics of EPS are absolutely 
same with the all known classic results what also proves the adequate 
of the mathematical models of controlled complex EPS.

Since the system’s embedding approach is based on the ma-
trix analysis then many software applications are available for work 
with it, for which reason, the principal difference of this method is 
the decreasing the computational. The analytical descriptions of 
controllers’ type that provide the required dynamics of exploring 
systems are also important.

References:

1. The advanced method of automatic control system’s design. Analysis and synthesis/Edited by: B. N. Petrova, V. V. Solodovnikova, 
YU. I. Topcheev. – Moscow, Mashinostroenie [Machine engineering], – 1967.

2. The theory and methods of automatic control system’s design./Avtomatika i telemekhanika [Automatics and telecontrol], 1939, – № 1.
3. Lusin L. L., Kuznetsov P. I. To absolute invariance and invariance through ε in differential equation theory//Doklady Akademii Nauk 

SSSR [Proceedings of the Academy of Science of USSR], – 1946. T.51. – № 4, 5.
4. Petrov B. N. About the realizability of invariance conditions/Conference “The invariance theory and its application for automatic 

control”, – Kiev, 1958.
5. Ivakhnenko A. G. Combine the invariance theory with the theory of deferential equation. – Moscow: Avtomatika [Automatics], 1961, – 

№ 1.
6. Aliev R. A. The invariance principle and its application. – Moscow: Energoizdat, 1985.
7. Novikov M. A. Mathematical modeling and reexpression in the problems of stability of steady-state motion of mechanical and controlled 

systems./Authors abstract, St. Petersburg, – 2012.
8. Fazilov Kh. F., Nasirov T. Kh. Steady-state modes in electric power systems and their optimization. – Tashkent, “Molniya”, – 1999.
9. Bukov V. N. System’s embedding. The analytical approach to analysis and synthesis of matrix sysmtems//Edited by N. F. Bochkareva, –

Kaluga, – 2006.
10. Bukov B. N., Bronnikov A. M. The invariance conditions of the output of linier systems. Moscow: Avtomatika i telemekhanika [Auto-

matics and telecontrol], – 2005.



Experimental and theoretical approach to the determination of physical and mechanical characteristics of the material...

215

Razzakov Sobirjon Juraevich, Uzbekistan
Namangan engineering‑pedagogical institute

Associate professor, Ph. D., Construction faculty
E‑mail: sobirjonrsj@gmail.com

Experimental and theoretical approach to the determination 
of physical and mechanical characteristics of the 
material of the walls of the low-strength materials

Abstract: In the article the experimental and theoretical approach to the definition of the parameters required for the 
calculation of individual elastic structures of the low-strength materials.

Keywords: individual buildings, low-strength materials, seismic resistance, oscillation frequency, waveform, dynamic 
characteristics, finite element method, a spatial model.

Using the finite element method for determining the strength 
of structures from local materials requires knowledge of the physi-
cal and mechanical characteristics of the material from which the 
walls are built. Since the calculation is performed in the elastic 
stage, such a characteristic, particularly, E is the modulus of elastic-
ity of masonry, i. e. or brick or solution separately, namely clutches, 
which in the calculations elastically deformable body. This infor-
mation is for laying of local materials in the regulatory literature. 
Therefore, in this article the author presents experimental and 
theoretical approach to the definition of the specified parameter. 
The essence of this approach is based on a comparison of the ex-
perimentally and theoretically derived the main periods of the real 
building vibrations set out below.

Using the recommendations of [1, 656], we can determine that 
the modulus of elasticity of unreinforced masonry, defined by the 
formula Е0=αkR (α=200÷1000; k=2÷2,25; R=0,05÷3.3 МPа) de-
pending on the brand brick and mortar, there is a fairly wide range 
of values from 200 to 7400 MPa. Experimental studies to determine 

the periods of major fluctuations were carried out for the same in 
terms of buildings and burnt mud bricks, as well as for the construc-
tion of monolithic clay. Were built in terms of size 4 m × 5 m and a 
height of 3 m. Proportion wall material is approximately the same 
and γ= 15,5 kN/m3. Poisson’s ratio µ=0,25. The wall thickness was 
510 mm for the construction of brick and 380 mm – of 500 mm 
and raw clay. In all cases, the period of the transverse vibrations is 
about 0.09 seconds. These experimental values of the basic oscilla-
tion periods and were decisive for the choice of modulus of elastic-
ity of the walls in all cases. To do this, using the above-described 
algorithm, the finite element method were determined periods and 
shapes of construction vibrations. The resulting shape shown in Fig-
ure 1 a) and c) – a top view of the first and second forms (coatings 
shift in the longitudinal and transverse directions), b) – for the first 
construction form deformation (front view), and g) on deformation 
second embodiment (side view). When using burnt bricks coinci-
dence periods was reached at E = 300 MPa, and the use of raw clay 
and monolithic – E = 280.

а) b)

c) d)
Fig.1. The main forms of natural oscillations of construction with openings: a longitudinal shift coverage 

(top view — a, view of the front — b); transverse shift coverage (top view — c, side view — d)

As can be seen from the figure, the first character of the wave-
form, is accompanied by a small rotation of the shift cover in the 
longitudinal direction (fig. 1a). Rotate the cover is explained in 
terms of a small eccentricity between the geometric center of 
the building (Х0=2.5; У0=2.0) and the center of mass (Хс=2.49; 
Ус=2.14), arising due account openings. The second form of — the 
shift coating on the transverse direction (fig. 1c).

Theoretically, the resulting primary natural period amounted 
for buildings of brick walls 0,087 seconds, the second time — 
0,07 seconds, and for monolithic earthen construction, respec-
tively, and 0,092 seconds 0,072 seconds. The proximity to the ex-
perimental periods (0,09 seconds) indicates a satisfactory choice 
of the values of physical and mechanical properties of the material 
of masonry, in particular, the modulus of elasticity needed for fur-
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ther strength analysis study of buildings in order to identify their 
weak areas.

Calculation of the basic structure of the oscillation periods 
were made of reinforced wooden frame  in the corners, on the 
openings on the facade and in increments of 1 m around the pe-
rimeter (fig. 2). The frame is a vertically mounted wooden logs 
with a diameter d = 120 mm. Moment of inertia in bending was 
taken by the formula J=πd 4/64, and the wood elastic modulus E = 

10000 MPa. In this case, the first two periods for the construction 
of clay reinforced with wooden frame made of T1=0,04 seconds 
and T2= 0,038 seconds, indicating that the doubling of construc-
tion rigidity. The corresponding waveforms are shown in fig. 3. 
From these periods, and forms can be seen that the design has 
become increasingly fierce, the main forms of steel pronounced 
longitudinal and transverse vibrations without turning the cover. 
In this regard, the building has become more earthquake-proof.

Fig.2. Wooden frame on the perimeter of the building

а) b)

c) d)
Fig. 3. The main forms of own oscillations of buildings, reinforced wooden frame: the transverse shift 

coverage (top view — a, and side — b); longitudinal shift coverage (top view — c, and front — d)

Theoretically, a certain period of major fluctuations explain the 
experimentally obtained a picture of the free damped oscillation as 
a result of construction of instant relief to delay loading. The initial 
amplitude of the oscillations depends on the applied load and can 
be calculated as a result of the calculation of the elastic construction.

Selected on the basis of experimental and theoretical approach 
the elastic parameters of the masonry used later during strength cal-
culations of buildings of local building materials.

On the basis of the above leads to the following
Conclusions and recommendations
1. Using a spatial model in the calculation of clay construction 

allows for the  identification of experimentally and theoretically 
derived forms of natural oscillations of investigated structures and 

choose the values of the elastic parameters of the material masonry 
(modulus of elasticity), necessary for strength calculations of inves-
tigated buildings in order to identify their weak areas.

2. Using a spatial model allows to take into account the exis-
tence of a detailed framework for the construction of the perimeter 
and analyze obtained in this form and frequency of natural oscil-
lations. In particular, the periods and the resulting shape with the 
presence of the frame on the perimeter of the buildings showed that 
steel construction is more rigid, the main forms of steel distinct lon-
gitudinal and transverse oscillations without turning the coating. 
This indicates an increase of seismic stability of buildings and can 
recommend the installation of a wooden frame in the walls of clay 
buildings.
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We consider the one-storey building with an inner wall, con-
sisting of two rooms, made of burnt bricks, with the masonry mod-
ulus E = 300 MPa. Overlap weight is 52 kN. Estimated structure 
model — spatial box with partition. The method used to deter-
mine the stress state of the structure — the finite element method 

(FEM). We will explore the carcass impact on the dynamics (pe-
riods and forms the fundamental vibrations) and the stress-strain 
state of the building with frame and without frame under static 
load. The study was conducted in parallel to the structure without 
the frame (fig. 1a) and a frame (fig. 1b).

а) b)
Fig.1. Model of a single-storey structure with an internal partition: without frame — a) and a frame — b)

Using the finite element method, we obtain a number of tasks 
for one-story box with internal baffle with and without taking into 
account the framework set in increments of 1 m around the pe-
rimeter of the exterior walls and internal partition. The framework 
was considered in two variants: wood, consisting of round logs 
(Ø 12 cm), and the concrete pillar of square section (a = 12 cm) 
with reinforcement.

The forms and periods of natural oscillations of a single-storey 
structure with an internal partition. According to the algorithm 
to solve the problem on their own forms and periods of oscilla-
tion. Forms for building vibrations are shown in fig. 2 (without the 
frame) and fig. 3 (with the frame). Comparison of the respective 
waveforms shows that the first form, which is the overlap shift for 
the model without the frame (fig. 2) is accompanied by bending 
the overlap in their plane. Thus deformed wall portions immedi-
ately adjacent to the joints of the walls opposite direction, and an 
upper layer near ceiling wall. The second form, which represents 
the torsion of overlap, it is also accompanied by bending and de-
formation of the wall in its own plane. It can be seen from fig. 2 the 
deformations rectilinear boundaries of finite elements.

An analysis of the forms of natural oscillations with a skeleton 
model shows that the vertical and horizontal lines, dividing the 
model into finite elements do not undergo fracture and overlap-
ping moves like a hard drive, without bending deformations in the 
plane (fig. 3). I. e. with a skeleton construction works as a spatial 
system without deformations of each wall separately.

The periods of natural oscillations models without frame for 
the first two forms, shown in fig. 2, respectively, T1 = 0,075 sec-
onds and T2 = 0,068 seconds and for the model with a skeleton 
(fig. 3) — T1d = 0,13 seconds and T2d = 0,1 seconds (for wooden 
frame) and T1b = 0,1 seconds and T2b = 0,086 seconds (concrete 
pillars). Increasing periods of natural oscillations of the build-
ing with the frame is also evidence linking the role of a skeleton. 
As a result, the frame installation box varies as a whole without 
deformation of its individual faces (walls). A single oscillation 
system occurs with a longer period than the fluctuation of its in-
dividual parts. The relative reduction in oscillation periods built 
with concrete pillars compared with wooden building explains 
the increase in stiffness, while the character waveforms remains 
unchanged irrespective of the carcass.
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а) b)
Fig.2. The first (a) and second (b) forms of natural oscillation model with the internal structure of a single-storey partition

а) b)
Figure 3. The first (a) and second (b) forms of natural vibration model with one-story structure with an internal partition frame

Investigation of stress-strain state of one-storey buildings with 
an inner partition, taking into account the weight of the overlap 
and the partition. Used for the brickwork, have been found experi-
mentally, the calculation method, the modulus of elasticity E = 
300 MPa. Weight overlap in both cases is 52 kN. Diagrams vertical 
displacements are shown in fig. 4, where the maximum displace-
ment is achieved in the upper levels of buildings. For buildings 
with load-bearing brick walls (fig. 4a) the maximum displace-

ment under its own weight of overlap and the walls themselves 
are 0,3 mm by almost two orders of magnitude higher than  in 
the construction of a wooden frame (fig. 4b), vertical movement 
of which, in its turn half superior movement in the construction 
of a concrete frame. The nature of the distribution diagrams for 
structures with different frame  is the same, quantitative differ-
ence reached displacements presented in the tables: with wooden 
frame – b; with concrete – c.

а)
–3.7 е–5 (9);
–7.4 е–5 (8);
–1,1 е–4 (7);
–1,5 е–4 (6);
–1,8 е–4 (5);
–2,2 е–4 (4);
–2,6 е–4 (3);
–2,9 е–4 (2);
–3,3 е–4 (1)
mах u =0
min u=–3.7 е–4 [м]

b)
–3.7 е–7 (9);
–7.4 е–7 (8);
–1.1 е–6 (7);
–1.5 е–6 (6);
–1.9 е–6 (5);
–2.2 е–6 (4);
–2.6 е–6 (3);
–3.0 е–6 (2);
–3.3 е–6 (1)
mах u =0
minu=–3.7 е–6

c)
–1.7 е–7 (9);
–3.5 е–7 (8);
–5.2 е–7 (7);
–7.0 е–7 (6);
–8.7 е–7 (5);
–1.0 е–6 (4);
–1.2 е–6 (3);
–1.4 е–6 (2);
–1.6 е–6 (1)
mах u =0
minu=–1.7 е–6 [м]

Fig. 4. Diagrams vertical displacements in one-storey building with an internal partition with load 
bearing brick walls (a) and to the frame (b — wooden, c — concrete) under its own weight
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The resulting static loading its own weight and vertical tan-
gents .{σz} .{τzх}, .{τzу} stresses in the planes of the walls shown in 
fig. 5 (for building without a frame) and in fig. 6 (with a frame), 

where the first table numeric values refers to the construction of a 
wooden frame, and the second – with concrete.

а)
–1 е–2 (6);
–2 е–2 (5);
–3 е–2 (4);
–4 е–2 (3);
–5 е–2 (2);
–6 е–2 (1)
mах σz =-4e–3

min σz =-6.4 е–2

[MPa]
b)
+2.7 е–3 (5);
+1.4 е–3 (4);
+1.2 е–4 (3);
–1.2 е–3 (2);
–2.5 е–3 (1)
mах τxz =+4.2e–3

min τxz =-3.5 е–3

[MPa]
c)
+1.25 е–3 (4);
+5 е–4 (3);
—2.5 е–4 (2);
—1 е–3 (1)
mах τyz =+1.9e–3

min τyz =-1.7 е–3

[MPa]

Fig. 5. Diagrams of normal vertical (a) and tangential (b, c) stress in the one-storey building 
with an internal partition with load bearing brick walls under its own weight

а)
–5.8 е–5 (5);
–2 е–4 (4);
–3.4 е–4 (3);
–4.8 е–4 (2);
–6.2 е–4 (1)
mах σz =-5e–5

min σz =-6.8 е–4

[MPa]

–1.7 е–4 (5);
–2 е–4 (4);
–2.3 е–4 (3);
–2.6 е–4 (2);
–2.9 е–4 (1)
mах σz =-2.4e–5

min σz =-3.2 е–4

[MPa]
b)
+2.5 е–5 (6);
+1 е–5 (5);
–5 е–6 (4);
–2 е–5 (3);
–3.5 е–5 (2);
–5 е–5 (1)
mах τxz =+5e–5

min τxz =-5.5 е–5

[MPa]

+7 е–6 (6);
–1 е–6 (5);
–9 е–6 (4);
–1.7 е–5 (3);
–2.5 е–5 (2);
–3.3 е–5 (1)
mах τ xz=+3.8e–5

min τxz =-4 е–5

[MPa]
c)
3 е–5 (7);
2 е–5 (6);
1 е–5 (5);
0 (4);
–1 е–5 (3);
–2 е–5 (2);
–3 е–5 (1)
mах τyz =+3.3e–5

min τyz =-3.3 е–5

[MPa]

9 е–6 (7);
4,5 е–6 (6);
0 (5);
–4.5 е–6 (4);
–9 е–6 (3);
–1.3 е–5 (2);
–1.8 е–5 (1)
mах τyz =+2.2e–5

min τyz =-2.2 е–5

[MPa]

Fig. 6. Diagrams normal vertical (a) and tangential (b, c) stress in the one-storey brick 
building with an internal partition with a skeleton under its own weight
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Comparison of vertical stress values in fig. 5a and fig. 6a shows 
that the installation of the frame leads to a more uniform distribu-
tion of the normal vertical stresses in the plane of the wall even if the 
wall openings. The maximum compressive stresses in the lower part 
of the building without a skeleton near the doorway, reaching values 
of 0,06 MPa (fig. 5a). In the case of a frame, receiving the load from 
the ceiling, the compressive stresses induced by the action of its own 
weight only, two orders of magnitude less. Approximately the same 
quantitative ratio observed in buildings without a frame and with 
frame and shear stresses in the planes of the longitudinal and trans-
verse walls. At the same time the largest in magnitude shear stresses 
arise in the front wall in the areas immediately adjacent to the corners 
of openings (fig. 5b). The presence of the frame not only reduces shear 
stresses, but also leads to a more even distribution of them on the walls 

of the plane (fig. 6b). Concrete frame reduces the stress produced 
even doubled comparing with the structure having a wooden frame. In 
general, the vertical static load of its own weight and the weight of the 
slab does not cause a high tension of the walls of the building, not even 
a reinforced frame. Of course, this applies to the particular case, when 
the overlap weight, as stated above, is equal to 52 kN. [1, 158–169].

In general, based on the analysis of the stress-strain state of a 
single-storey building with an internal partition, you can draw the 
following conclusion:

Availability carcass unites longitudinal and transverse walls and 
floor in a single spatial system that has increased resistance applied 
static load, resulting in movement and level of stresses arising in the 
walls are greatly reduced in comparison with the same characteris-
tics in the walls are not supported by the frame.
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About transfer of effort through cracks in ferro-concrete elements
Abstract: The paper discusses new mechanisms of nonlinear behaviour of RC with regard tostress transfer across the cracks. 

It also gives the results of testing and realization of contact interaction model in cracks.
Keywords: ferroconcrete, nonlinear behavior, cracks.

Qualitative change  is  intense-deformed state ferroconcrete 
elements after formation of cracks is connected with considerable 
anisotropy of properties of a material, display of nonlinear defor-
mations, and also variety influence insufficiently known features of 
teamwork of concrete and armature. Uncertainty these factors bring 
the greatest at calculations of the ferroconcrete designs having the 
difficult physical mechanism of destruction as, for example, it takes 
place at shift or a cross-section bend. For the account of nonlinear 
properties of ferroconcrete, besides more exact estimation of its fun-
damental properties, it is necessary to pay attention to creation of 
models and methods of calculation of the ferroconcrete, reflecting 
the valid character of their behaviour under loading and a physical 
essence of problems arising thus.

At calculation of ferroconcrete designs with cracks numeri-
cal methods of final differences, the variation — differential and 
final elements are usually used. As a rule, convergence of iterative 
process is defined by accuracy of calculations on efforts of values 
hardly which essentially differ for stages before formation of cracks. 
In existing programs the account cracks formations is made by vari-
ous models of the discrete crack which development on border of 
final elements is represented rupture of communications in knots. 
Common faults of this approach are restriction of a direction of 
development of a crack of orientations of knots of a final element 
and discount contact interaction of coast of a crack. Partially these 
restrictions are eliminated by «spreading» cracks on element vol-
ume in the assumption that directions of the main pressure or are 
parallel or perpendicular orientations of the cracks which surface is 
not capable to transfer stretching or shifting efforts. It automatically 
excludes what or redistribution of efforts after cracks formations, 
and the module of shift rigidity G thus is accepted equal to zero. 

Other extreme measure, i. e. maximum resistance to a cut after 
cracks formations, is offered in norms CEB — FIP [3]. Probably, the 
decision at which decrease in rigidity of an element to certain size 
depending on width of disclosing of the cracks formed in it would 
be considered is compromise.

The made observations specify in extreme importance of re-
searches of the mechanism of transfer of pressure through cracks in 
ferroconcrete elements. Such researches demand studying various 
mechanical and geometrical parameters in this connection work-
ing out of corresponding mathematical models should lean against 
adequate experimental data. First of all it concerns researches of 
the mechanism and features of transfer of shift pressure through a 
crack in the course of contact interaction of its coast. An important 
step forward in this direction was the deformation theory ferrocon-
crete with the cracks. In it ferroconcrete considers as physically non-
linear anisotropic material, and receiving on its basis of dependence 
and the calculation program on the computer are confirmed experi-
mentally and spreading in designing practice. If at compression and 
a stretching mechanism transfers of pressure through cracks has 
found a sufficient experimentally-theoretical substantiation at a 
cut it is investigated obviously insufficiently. Here it is a question of 
the new factors shown in cracks at mutual shift of their coast: tan-
gents of forces hitchs and treenail actions armatures cores. Cracks in 
concrete, developing, pass through a cement stone, grains of a filler 
and a contact zone, forming two cooperating rough surfaces of 
difficult geometry. They also provide transfer of shifting pressure 
through cracks by mechanical gearing and a friction. Researches 
have shown [2] that the assumption of full restraint of tangents of 
displacement in cracks at such gearing does not represent the facts. 
More over, displacement tangents can serve more exact exponents 
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presence of shift pressure in cracks, than width of disclosing of a 
crack. Treenail action of armature is shown in a local bend, a cut and 
an excess of the cores crossing a crack.

Some underestimation of a role of tangents of forces of gear-
ing in cracks at designing of ferroconcrete designs with short of dis-
perse reinforcing, characteristic for covers, box-shaped beams and 
plates, retaining walls, beams-walls, pressure vessels etc., is based on 
a popular belief that the friction in cracks are sizes of a variable and 
he can be neglected in stock durabilities. However last researches [1; 
2] have revealed an inaccuracy of such argument. The matter is that 
at mutual tangential displacement δcrc crack coast happen its normal 
disclosing аcrc (dilatancy) owing to mutual gearing of roughnesses 
on crack surfaces (fig. 1а). Therefore the width of its disclosing in 
a stage exploitation can appear considerably bigger, than it is sup-
posed calculation on effective standards. Typical results of tests of 
the reinforced samples-disks on shift (fig. 1b) have shown that in 
armatures the cores crossing such crack, there can be considerable 
additional pressure.

Revealing of models of display of forces of gearing in a crack at 
shift for forecasting of rigidity and limit resistance of the mechanism 
of contact interaction in cracks demands special researches. Such as 
models should reflect influence structural peculiarity concrete and 
consider the mechanism axial and tangential rigidity of the arma-
ture crossing a crack. Widely used and become classical the concept 
about width of disclosing of cracks in ferroconcrete is defined as 

mutual equal to displacement of its coast in a normal direction. For 
the general case when crack coast along with the normal test also 
tangential mutual mixtures, this concept should include dilatancy, 
defining essential distinction in width cracks on various sites on its 
length. At practical using models of the mechanism of gearing the 
knowledge of dependences τcrc = f (δсгс, асгс) and σсгс = f (δсгс, асгс) 
for four variables (fig. 1bв) is necessary: Tangents and normal pres-
sure (τcrc, σсrс) and displacement corresponding to them (δcrc, аcrc). 
Such dependence will reflect one of fundamental physic-mechanical 
properties of ferroconcrete as cracking a material, defining its behav-
iour under loading. It does by its most convenient tool in realisation 
of the concept of the “smeared” cracks at calculations of ferrocon-
crete designs by numerical methods.

In work [1, 2] the detailed analysis of researches  is car-
ried out according to forces of gearing in cracks which can be 
divided conditionally on groups with following characteristic 
test specifications: at external relations (draughts) of constant 
rigidity; at internal “reinforcing” of variable rigidity; at constant 
controllable disclosing of a crack (acrc); at constant controllable 
normal pressing σcrc; at the fixed constant width of disclosing of 
a crack with the controllable relation τcrc/σcrc = const. The similar 
analysis of researches treenail armature actions has allowed to 
reveal following groups: direct tests for a cut of samples-disks; 
tests of fragments of beams; tests of full-scale beams with treenail 
loose leaves; tests of samples-blocks.

Fig. 1. Contact interaction in cracks at shift (a), typical test pieces on shift (b) and 
schedules of dependence of displacement in a crack from pressure (c)

The analysis of results of researches has shown that normal dis-
closing of a crack is the key factor in the mechanism of transfer of 
tangents of forces of gearing through cracks. Shift rigidity grows in a 
crack with increase percent of reinforcing and that more than above 
durability of concrete and is better its coupling with armature. It is 
thus noticed that behaviour samples at powerful “reinforcing” of a 
crack or high significance σcrc practically did not differ from behav-
iour of samples without cracks.

In the spent researches of the mechanism of transfer of pressure 
through cracks [2] skilled special disks with the initiated crack were 
made of easy, heavy and high-strength concrete and were tested on 
shift under the scheme on fig. 1b. Samples concerned the first series 
without cross-section reinforcing with free normal displacement of 
coast of a crack. The second series of samples tested at the fixed val-
ues of  initial width of a crack which was regulated by screws on 
steel draughts with controllable normal stretching pressure. Thus, 
besides pressure of shift the normal pressure arising from dilatancy 
of disclosing of a crack were supervised. Samples of this series have 

been intended not only for definition of limiting durability of gear-
ing in the cracks testing action normal closing-up but also also for 
revealing of character of dependence “τcrc — δcrc”. The third series of 
samples armatured cores of class A-I, А-III and А-IV. On each series 
of samples the family of skilled curves τcrc = f (δсгс, асгс) and σсгс = f 
(δсгс, асгс) taking into account influence of a kind and durability of 
concrete, width of disclosing of a crack, size σcrc and percent of cross-
section reinforcing (fig. 1b) is received.

Results of tests have shown that the concrete kind influences 
both limiting resistance to shift, and on deformation behaviour 
samples. Despite various behaviour under loading, for each kind 
of concrete the limit of shift durability which at ceramic-concrete 
has appeared much more low, than at heavy, even at considerable 
to smaller width of disclosing of a crack is characteristic. At the 
big disclosing of cracks in samples with a considerable quantity ar-
mature cores in these sections shift rigidity was observed less. The 
average width of disclosing of a crack in ceramic-concrete samples 
of the second series has appeared almost identical, but in spite of 
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that the size and has disorder in 55%, rigidity of samples offered 
almost identical.

For the description of processes contact interaction in cracks 
at shift has been used the imitating modelling based on the stereo-
logic analysis of surfaces of cracks and structure of a material. As 
the initial the model of structure of concrete in which dense inclu-
sions of a filler are dispersed in mortar to a matrix in a random way 
was considered. Development of deformations of shift is shown at 
the expense of plastic deformation of a material in zones of contact 
of ledges on all surface of a crack. Projections of the area of mutual 
contact in orthogonal directions for the given type and the volume 
maintenance of fillers is function δсгс and асгс. By methods of the 
statistical analysis it was calculated probable number particles de-
fined short of which were crossed by a crack on individual length. 
Possible distribution of the sizes of grains full out being continuous 
function, it was considered on the basis of an experimental curve 
рассева and for its description function of density of probability was 
used. The most probable general line of contact interaction received 
by integration on all interval of change of diameters distribution in-
clusions. The models of a drawing of dependence received at realisa-
tion τcrc = f (δсгс, асгс) and σсгс = f (δсгс, асгс) close enough approximated 

skilled curves. Integration of the received expressions was made for 
the area of mutual contact under the special program which easily 
unites with commercially accessible programs for calculations of 
ferroconcrete designs by method and others numerical methods.

Further models of development of critical inclined cracks in fer-
roconcrete beams, rectangular and T sections for experimental and 
estimations of the basic components of their resistance to a cut have 
been developed. Proceeding from conditions balance internal efforts 
analytical expressions, value shift rigidity in cracks of beams by use of 
skilled sizes dilatation displacement of their coast have been received.

For check of theoretical positions the program of tests fer-
roconcrete rectangular and T-beams from heavy and ceramic 
concrete by which results have been revealed is spent: levels of 
an ultimate load and character of destruction of beams; deforma-
tion in concrete on height of section and deflections of beams; 
comparative deformations in longitudinal and cross-section ar-
mature; dilatations and shift displacement of coast of cracks by 
specially developed technique; compression deformations in in-
clined concrete strips of edges T-beams. Calculations of bearing 
ability of beams at a cross-section bend have shown satisfactory 
conformity with the data of test of skilled beams.
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Improving working efficiency and durability 
of cast parts of tilling machines

Abstract: chemical composition of hard alloy metal, microstructure of 35GL steel, phase composition, hardness, micro-
hardness and depth of the hard-face coating were studied on the samples and part, resulting in casting on gasified styrofoam 
consumable pattern, on the work surface of which the powdered hard alloy metal is applied. There are given results of abrasive 
wear of cast hard-face coated samples before and after heat treatment with the double phase recrystallization. It is shown that 
the thermal processing with double phase recrystallization increases abrasive wear resistance in 3.0–3.5 times.

Keywords: cavityless casting, hard-coated, 35GL steel, coating thickness, thermal treatment with double phase recrystal-
lization, microstructure, performance and durability of products.

Introduction. At present the recommendations for choos-
ing of materials for manufacturing molded parts of machines and 
equipment subjected abrasive-corrosive wear usually do not con-
sider the influence general corroding processes whose contribution 
to the overall wear of parts and equipment at relatively low external 
micro-wear is very substantial [1]. Therefore, study of peculiarities 
of abrasive-corrosive wear in corrosive environments is of great sci-
entific and practical importance.

The most parts of machines and equipment operate under 
abrasive corrosive wear conditions when the material of details are 
required to be at the same time abrasive wear resistance and corro-
sion resistance. The life of these components is limited due to simul-
taneous exposure to abrasive and corrosive media. All this requires a 
constant renewal of technological equipment and spare parts.

The aim of this work is developing a production technology of foam 
model and producing of cast parts of various machines and equipment 
with wear-resistant hard-alloy coating by casting on gasified models and 
their subsequent thermal treatment with double phase recrystallization 
[2]. The aim of the work was also to establish the possibility of effec-
tive surface hardening and improving wear resistance of 35GL steel by 
treating its working surface reliable and powerful hard-alloy coating.

It is known that many of the details of tillage and mining ma-
chines, working in direct contact with soil or rock, are exposed to 
hardfacing [3; 4]. This requires application of quite complex tech-
nological equipment associated with high consumption of scarce 
hard alloys and fluxes.

It is more rational to get these components by casting on gas-
ified cellular polystyrene models with simultaneous applying a wear-
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resistant hard-alloy coating on the working surface of a foam model 
with dressing width of 2.0–3.0 mm [5].

Wear parts include tusks and paws cultivators tines, operating in 
the soil under the action of the abrasive medium. Therefore, the 
working surfaces of such parts are subjected to surface hardening by 
applying a hard-alloy cast of Sormayt PG-C27 type. Applying the 
hard-alloy coating is carried out by melting the metal coating on the 
working surface of the cast parts.

In this paper microstructure and abrasive wear of cast parts 
with hard-alloy coating obtained by casting on gasified models be-
fore and after treatment with double phase double recrystallization 
are investigated.

The methodology of the study. The chemical composition of 
the weld hard alloys such as sormayt PG-C27 (alloy composition: 
C 2,5–3,0; Si 0,8–1,2; Mn 0,7–1,0; Cr 27–29; Ni 0,6 –1,0; P 0,03; S 
0,03). Cast specimens were made of 35GL steel so that 2.0–3.0 mm 
of a hard alloy layer occur on the working surface of items turned 2 
(steel composition: C 0,3–0,4; Si 0,2–0,4; Mn 1,2–1,5; Cr to 0,3; 
Ni up to 0,3; Cu up to 0,3; P 0,03; S 0,03). Melted hard alloy metal 
of Sormayt PG-C27 type has a melting point of 1200–1280oC with 
relatively high wear resistance and toughness. Low melting tem-
perature is 270–320 ° С lower than temperature of the cast metal 
promoting to full penetration and good contact with the base metal 
of 35GL steel. Choice of hard metals as objects of study is due to 
the need to study the effect additives of alloying elements input-
ting into the structure on the coating and abrasive wear resistance 
of steel castings [2; 3].

The technology of manufacturing products by casting based on 
gasified models includes manufacture of cellular polystyrene mod-
els. A liquid suspension is applied on the working surface of the 
model, consisting Sormayt PG-C27 powder. When manufacturing a 
suspension as a binder pulverbakelite and a 4% solution of polyvinyl 
alcohol were used. The layer thickness was 2.0, 2.5 and 3.0 mm. After 
drying of the coating model was moulded in quartz sand (simulta-
neous compacting by pneumatic vibration takes place) and filled 
with liquid metal, with the composition appropriate to the com-
position of 35GL steel at 1650  ° С through the gating system with 
siphon gating. When pouring there took place burning of a model 
and saturation of the cast surface by carbon up to 0.7% at the depth 
of 0.40–0.80 mm. In this way casting of a part with wear-resistant 
hard alloy coating is produced. Fill-out out with liquid metal is one 
of the main stages of moulding of casting, which determines many 
of its quality indicators.

Casting by gasified models polystyrene is increasingly used and 
recognized in many steel mills and machine shops of our country, 
intensive research and development of new innovative technolo-
gies, expanding the scope of its use for the different nomenclature 
of castings parts. It is possible to increase the efficiency of produc-
tion by reducing the complexity of manufacturing penomodels and 
castings, as well as improve the quality of steel and cast iron castings: 
to increase their accuracy, to provide a smooth surface and reduce 
the machining allowance or do without it.

In case of contact of insert of Sormayt powder with liquid metal 
forming of solid crusted casting, melting of an insert, interaction of 
the liquid phase inserts with brown material of a crust occur and 
after crystallization there occurs forming of the structure of high-
alloy white cast iron of eutectic or hypereutectic compositions on 
the surface. The transition from a wear-resistant coating to the base 
metal is sharp enough, although there are transition zones from hy-
pereutectic of the eutectic, hypoeutectic zone to the zone of hyper-
eutectoid steel. The presence and thickness of hypereutectic zone 

depend on thickness of the coating on the model, hypereutectic 
zone is maximum at the coating thickness of 2.5 mm [5].

Macro and micro investigations were carried out by optical me-
tallographic microscope MBS-1, MBS-9, MIM-8 and Neofot-21. 
Test specimens were round and consisted of four quadrants with 
dimensions of 12×12, 15×15, 15×20, 20×20 mm, and others.

The microstructure and micro-hardness of hard-alloy coatings 
after heat treatment vary considerably. If tempering is carried out with 
heating temperature 900 oC, then pearlite structure component under-
goes martensitic transformation. Location of a carbide component is 
not changed. The coating depth does not change consisting both of 
hard-alloy layer and high-carbon sublayer. For example, after quench-
ing samples at heating temperature 900 ° С and 920 ° С obtained by 
molding with 2.5 mm thick, the structure of eutectic component and 
arrangement of secondary carbides did not change. Only instead of 
pearlite component fine-needled martensite is observed.

When heated to the hardening temperature 1050–1100  ° С all 
secondary carbides are dissolved in austenite, only primary carbides 
remain in the eutectic composition. The samples, carbide coatings of 
which were obtained when casting on gasified models with 2.5 mm 
thick the structure consisting of eutectic carbides and martensite is 
formed on the surface. On the microstructure there can be easily 
seen martensitic needles, retained austenite, primary carbides and 
underlayer of high-carbon martensite (fig.1, a, b, c). A similar pat-
tern is observed when considering the coatings microstructures in 
the samples obtained by lost foam casting with the thickness of 
2.5 and 3.0 mm. In these cases, on the surface there are primary 
carbides and fine martensite observed (fig.1, c) [5].

Results and discussion. The hardness of the speсimens was 
determined on Brinell TVB-4 and Rockwell TK-2 devices and 
micro-hardness was measured on a PMT-3 device at the load of 
0.5 N. Abrasive wear of special samples and components were tested 
on PV-7 friction machine.

Microhardness within the limits of thickness of hard alloy coat-
ing varies widely. The highest microhardness are in the samples ob-
tained with dressing layer thickness of 2.5 mm on the model. At the 
surface hypereutectic structure with a large number of primary chro-
mium carbides with a hardness of NV100 = 15300 MPa is formed. 
At the same time, microhardness of pearlite component of the eu-
tectic is 7300 MPa. At the depth of 0.7–1.4 mm from the surface 
of coating depending on the dressing thickness the structure of the 
base metal hardness of 2600 MPa is already observed.

Specimens with chard-alloy coating for X-ray diffraction tests 
were round and with four quadrants with dimensions of 20x20 and 
22x22  mm. Phase composition of hard alloy was determined 
by X-ray analysis (DRON-2.0), and phase analysis results give a 
better idea of the composition of the resulting coatings. The width 
of the X-ray lines was determined at half of a maximum height as the 
arithmetic mean of the four or five diffraction patterns or curves of 
distribution of X-ray radiation intensity [6]. Measurement errors 
calculations showed that they were within 5–10% depending on 
the study object. According to the research results it was found that 
on the specimen surface with wear-resistant coating special types of 
carbides Ме23 С6, Ме7 С3 and others are formed.

Comparative tests for abrasive wear resistance for a fixed abrasive 
were carried out in a laboratory unit as described in [7]. The specimens 
of 70 mm long, 35 mm wide and 15 mm thick were tested on PV-7 ma-
chine, for sand were tested on quartz basis. The relative wear resistance 
was determined by the ratio of relative loss of the cast piece standard 
weight (steel 35GL) with wear-resistant carbide coating and weighed 
by the gravimetric method (VLA 200-M) after each test abrasion.
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Figure 1. Microstructure of hard-alloy coating and high-carbon sublayer in the specimen obtained with coating thickness 
of 2.5 mm (а) Х200 and 3.0 mm (b, c) Х500 after tempering at heating temperature of 1100  ° С, drawback — 300 ° С. The 

structure of coarse and fine martensite, residual austenite at a depth of 0.6 mm from the surface of the carbide layer.

All specimens with hard coating before and after heat treatment 
with double phase recrystallization were tested for abrasion wear 
resistance. Tests for abrasive wear of had alloy coatings in time τ were 
conducted on friction machine PV-7 using abrasive loose material. 
Hard-alloy coating dramatically increases durability: the thicker the 

coating, the smaller the amount of wear. The results of abrasion test 
of a case specimen № 20 and № 22 with 2.5–3.0 mm thick coating 
before and after heat treatment with a wear-resistant hard-alloy coat-
ing are shown in table 1 and 2 below.

Table 1. – Abrasion wear of cast piece № 20 with coating thickness of 2.5 mm

Item 
№ Steel grade Time of testing, min Wear before testing, mg Wear after testing, 

mg
Wear difference before 

and after the test, mg
before heat treatment

1. 35GL 30 143,5598 143,5581 0,0017
2. 35GL 60 143,5581 143,5567 0,0014
3. 35GL 90 143,5567 143,5557 0,0010
4. 35GL 120 143,5557 143,5551 0,0006
5. 35GL 150 143,5551 143,5548 0,0003
6. 35GL 180 143,5548 143,5548 0,0000

after heat treatment
1. 35GL 30 139,6373 139,6367 0,0006
2. 35GL 60 139,6367 139,6364 0,0003
3. 35GL 90 139,6364 139,6362 0,0002
4. 35GL 120 139,6362 139,6362 0,0000

Table 2. – Abrasion wear of cast piece № 22 with coating thickness of 3.0 mm

Item 
№ Steel grade Time of testing, min Wear before testing, mg Wear after testing, 

mg
Wear difference before 

and after the test, mg
before heat treatment

1. 35GL 30 144,7689 144,7673 0,0016
2. 35GL 60 144,7673 144,7660 0,0013
3. 35GL 90 144,7660 144,7651 0,0009
4. 35GL 120 144,7651 144,7646 0,0005
5. 35GL 150 144,7646 144,7644 0,0002
6. 35GL 180 144,7644 144,7644 0,0000

after heat treatment
1. 35GL 30 140,2445 140,2440 0,0005
2. 35GL 60 140,2440 140,2437 0,0003
3. 35GL 90 140,2437 140,2436 0,0001
4. 35GL 120 140,2436 140,2436 0,0000
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As seen from tables 1 and 2, the tests carried out by us for abra-
sion wear with samples of coating thickness of 2.5–3.0 mm were com-
pletely consistent with the results of field trials, which do increase per-
formance and durability of molded parts of tillers after heat treatment 
with dual phase recrystallization to two or three times.

Heat treatment affects not only wear resistance of surface, but 
the subsurface layers of hard-alloy coatings. This is important for a 
number of parts of tillers, where the wear limit can be about one mil-
limeter. When comparing wear resistance of specimens with hard-
alloy coatings before and after heat treatment it can be found that 
the effect of this treatment on the layer depth is increasing from 7% 
at the depth of 0.6 mm to 90% at the depth of 1.4 mm.

The technologies of application of hard-alloy coatings in mold-
ing based on consumable patterns and subsequent thermal treat-
ment with double phase recrystallization developed by us were 
used in production of an experimental batch of cast parts and test-
ed under field conditions in different regions of the country. Field 

test results have shown that the wear resistance of cast steel parts 
with hard-alloy coating without heat treatment, compaction stabil-
ity and increase in wear resistance of 2.2–2.6 times, and after heat 
treatment with dual phase recrystallization are 3.0–3.5 times higher 
than that of commercially available products [8; 9].

Conclusions. Thus, it can be concluded that the effective way 
to increase the abrasive wear resistance is to apply wear-resistant 
hard-alloy coating with molding based on consumable patterns to 
operating surfaces of the products. Heat treatment hard-alloy coat-
ing of high-chromium alloy carried out with double phase recrystal-
lization, is forming optimal structure of high-density dislocation, 
disperse and secondary coagulated primary carbides. The data sub-
mitted show that heat treatment of hard alloy coating with a double 
phase recrystallization increases the efficiency and durability of fin-
ished castings in three or more times. The developed technology 
was implemented in production of «Metallmexqurilish» HK and 
«Uzmetkombinat» JSC with a good economic effect.
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Results of the done theoretical research for choosing the type of hole 
of the corn sheller sieve and determining its useful area coefficient

Abstract: In the article results of the done theoretical research are illustrated which are about choosing the type of hole of 
the corn sheller machine sieve and determining its useful area coefficient.
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Nowadays, requirement is increasing for grain of the corn in Uz-
bekistan. However, farmers are coming face to different difficultness 

to harvest the corn for grain. According to above written problem, a 
new type corn sheller machine was created at scientific research In-
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stitute for mechanization and electrification of agriculture of Uzbeki-
stan and it is being developed for modern requirement [1].

When an experimental sample of the corn sheller was tested, 
results were that threshing efficiency was 99.4 per cent, damaging 
of the grain was 0.9 per cent, cleaning efficiency of the grain was 
99.2 per cent, above written indexes answer to the requirement. 
However, it was known that the amount of the grain which was 
coming through pith and husk outlet of the corn sheller included 
4.7–5 per cent [2].

For the purpose to prevent the defect of the corn sheller ma-
chine we researched and found technical solution [3]. According to 
the done research, the sieve was installed opposite of pith and husk 
outlet of the corn sheller, every hole’s size was 15 mm.

The technological process of the corn sheller sieve is difficult for 
separating the grain from pith and husk, the grain must be separated 
from pith and husk by sieve’s hole, pith and husk must not be gath-
ered on surface of the sieve and it must be provided that, the grain 
must be separated also pith and husk must fall down from sieve on 
time during work process.

According to above written work process, for increasing of work 
efficiency of the sieve the hole type must be selected correctly and 
fixed up also it is demanded that, the coefficient of the useful area of 
sieve should be determined according to the selected holes.

The main constructive parameters of the sieve are width of the 
sieve BS, its length LS and the area of the sieve holes SH. The number 
of the holes and their position influence straightly to the work ef-
ficiency of the sieve. The quantity of the holes is characterized with 
coefficient of the useful area of sieve μ and it depends on the area of 
the all holes F0 also the total area of the sieve F and it is determined 
by following formula [4]:

 µ = F
F

0  (1)

here F0 — an area of the all sieve holes, m 2;
F — a total area of the sieve, m 2;
μ — a coefficient of the sieve useful area.
An area of the all sieve holes F0 is determined by the following 

formula:
 F N SN H A H0 = ⋅. . ,  (2)

here NN.H — a number of the all sieve holes, piece;
SA.H — the area of the one hole, m 2.
For choosing the type of hole of the corn sheller sieve at first 

we counted by circle form holed sieve (figure 1).

Figure 1. The scheme of the circle formed hole sieve

According to figure 1, SA.H in the (2) is equal to following for-
mula for circle holed sieve [5]:

 S R
D

A H H
H

. = =π π2
2

2
, (3)

here RH and DH are radius and diameter of the sieve hole respec-
tively, mm.

If we put (3) to the (2), so, formula (2) is seen by following 
form:

 F N
D

N H
H

0

2

2
= ⋅.

π
, (4)

When we did the experimental research on corn sheller ma-
chine, it was seen that, 4.5–5 per cent grain had been coming out 
together with pith and husk through pith and husk outlet of the 
corn sheller machine. Then, we made a decision that it is optimal 
solution to separate grain from pith and husk by the even surface 
sieve which is formed rectangle. So, the surface of the sieve is equal 
to following formula:

 F B LS S= ⋅ , (5)
here BS is width of the sieve and LS is length of the sieve.

According to above written (4) and (5) equalities, formula (1) 
is seen by following manner:

 µ

π

=
⋅









⋅

N
D

B L

N H
H

S S

.

2

2
. (6)

So, the coefficient of the useful area of circle form holed sieve is 
determined according to formula (6). Now, if we imagine the sieve 
hole of the corn sheller is equal side triangle (figure 2).

Figure 2. The scheme of the equal side 
triangle formed hole sieve

According to figure 2, SA.H in the (2) is equal to following for-
mula for equal side triangle form holed sieve [5]:

 S
a

H A. ,=
2 3
4

 (7)

here a — length of the one side the equal side triangle, h in the figure 
2 is equal to the following formula:

 h
a

=
3

2
,  (8)

However, h has to be equal to the following formula for easy 
going down of the grain through sieve hole:

 l h
a

g ≤ =
3

2
,  (9)

here lg  — length of the grain, mm. a in the formula (7) may be 
determined by the bellow formula:

 cos ,α =
h
a

 (10)

If we determine a by the formula (10), it is seen by following 
manner:

 a
h

=
cos

,
α

 (11)

So, formula (7) is seen by next formula:

 S

h

H A.

cos ,=







 ⋅α

2

3

4
 (12)

If we put (12) to the (2), so, next formula is appeared:

 F N

h

N H0

2

3

4
= ⋅







 ⋅

.

cos ,α  (13)

According to above written (5) and (13) formulas, the coeffi-
cient of the useful area of equal side triangle hole sieve is determined 
by the following manner:
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4  (14)

Then, if we imagine the sieve hole of the corn sheller is rhomb 
form (figure 3).

Figure 3. The scheme of the rhomb formed hole sieve

So, according to figure 3, SA.H in the (2) is equal to following 
formula for rhomb form holed sieve [5]:

 S aA H. sin ,= 2 α  (15)
According to scheme of the figure 3, d1 and d2 must be that 

d lg1 ≥  and d lg2 ≥  respectively. So, a in (15) can be determined by 
the following formula:

 cosα =

d

a

1

2 , (16)

a can be found by the above written (16) and it is equal to follow-
ing formula:

 a

d

=
1

2
cosα

, (17)

Thus, if we put (17) to the (15), it is appeared by following 
manner:

 S

d

A H. cos
sin=
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2

2
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α , (18)

Then, when we put (18) to the (2) next formula is appeared:

 F N

d

N H0

1

2

2= ⋅
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α
α , (19)

According to above written (5) and (19) formulas, when the 
holes of the sieve are rhomb form, the coefficient of the useful area 
of sieve is determined by the following formula:

 µ

α
α

=

⋅
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Next counting work  is done by the square hole of the corn 
sheller sieve (figure 4).

So, according to figure 4, SA.H in the (2) is equal to following 
formula for square form holed sieve [5]:

 S aA H. = 2 , (21)

here a is size one of the side of hole, mm. And it must be equal to 
that a lg≥ . So, if we put (21) to the (2), formula (2) is seen by fol-
lowing form:

 F N aN H0
2= ⋅. , (22)

Figure 4. The scheme of the square form holed sieve

According to above written (5) and (22) formulas, when the 
holes of the sieve are square form the coefficient of the useful area 
of sieve is determined by the following formula:

 µ = ⋅
⋅

N a
B L

N H

S S

. .
2

 (23)

Then, if we imagine the sieve hole of the corn sheller is rectangle 
form (figure 5).

Figure 5. The scheme of the rectangle form holed sieve

So, according to figure 5, SA.H in the (2) is equal to following 
formula for rectangle form holed sieve [5]:

 S abA H. = , (24)
here a and b are width and length of the hole of sieve respectively, 
according to size of grain a and b must be a lg≥  and b lg≥ . So, for-
mula (2) is written by following manner:

 F N abN H0 = ⋅( ). , (25)
According to formulas (5) and (25), if the hole of the sieve is 

rectangle form the coefficient of the useful area of sieve is deter-
mined by the following formula:

 µ =
⋅ ⋅( )
⋅

N a b

B L
N H

S S

. .  (26)

In conclusion, it is seen that by above written formulas (6), 
(14), (20), (23) and (26) the coefficient of the useful area of corn 
sheller sieve depends on numbers of holes, their size, total area of the 
holes, also sieve’s width and length. When values were counted ac-
cording to formulas (6), (14), (20), (23) and (26) NN.H = 273 piec-
es; DH = 15 mm; π = 3.14; BS = 350 mm; LS =460 mm; h = 15 mm; 
d1 = 15 mm; a = 15 mm; b = 8.7 mm. μ was determined 0.59, 0.20, 
0.12, 0.38 and 0.22 respectively.

So, it is required that, the coefficient must be ≥ 0.5 for being high 
work efficiency of the corn sheller sieve. For preparing the sieve of the 
corn sheller machine we must pay attention to above written require-
ment and the holes of the corn sheller sieve must be made in optimal 
distance. According to theoretical research, circle form hole is optimal 
for corn sheller machine’s sieve to separate the grain from husk and pith.
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Floodplain correction by varying build-up combined dikes
Abstract: In the article the relationships for determination of flow dynamic axes deflection, specific discharges in unob-

structed flow section has been obtained and carrying capacity has been evaluated for varying build-up combined dike perforated 
section asymmetrically obstructing flow.
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In spite of the fact that the idea of combined dike construction 
has been known long ago [1], combined dikes has been built relatively 
recently in Amudarya river at Takhiatash water structure complex.

Floodplain correction project in Amudarya river at Karshi main 
canal water intake structure has been also executed with the use 
of combined dikes. They asymmetrically obstruct flow in order to 
direct flow into water intake point.

Operation of combined dikes with constant build-up perfo-
rated part has been discussed in works [2; 3; 4].

The main principles of varying build-up perforated spur dike 
construction and theoretical bases for their design has been re-
viewed in work [5] for the first time.

The scheme for asymmetrically obstructed flow by constant 
build-up combined dikes is illustrated in the picture.

Picture 1. Flow asymmetrical obstruction by varying build-up combined dams.

Specific discharge uniform plot reforms  in section line  I–I 
under dike action and in section 0–0 its shape looks like what is 
shown in the picture.

The discharge approaching the blank dike fully declines from 
the protected bank only when one part of the discharge approach-
ing the perforated dike declines to unobstructed area of floodplain 
and the other part passes through perforated dike to tail-water on 
account of gradual decrease of build-up coefficient.

Obstruction dissymmetry provides more intense deflection of 
flow dynamic axes in the direction of shorter length dike.

The goal of the research within the scope of this article consists of:
– determining the dynamic axes deflection for left and right 

section of flow;
– determining the specifics discharges in unobstructed section.
Considering the varying build-up along the length we accept 

the velocity and specific discharge distribution behind beyond per-
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forated dike sections according to Shlixting — Abramovich rela-
tionship [6]

 
U
U

шi

i0

1 5 21= −( ),η  (1)

or

 
q
q

шi

i0

1 5 21= −( ),η  (2)

where Uшi ,qшi  — velocities and specific discharges beyond perfo-
rated dike sections; U i0 ,q i0  — velocities and specific discharges in 
unobstructed flow section; q q02 01=  — for right section of flow, 

q qi0 01= – for left section of flow; η
α

α α
=

−
−
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−
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l sin l sin

д д

д д г д

2

2 2

 — for left section.

We use  Varignon theorem to determine flow dynamic axes 
deflection for section line I–I (with original flow condition) and 
section line 0–0 (obstructed section line) and write it as follows:

– for right section of floodplain
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– for left section of floodplain
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From the first equation we determine right side flow dynamic 
axes deflection
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From the second equation we determine left side flow dynamic 
axes deflection
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(6)
By dividing the left and the right sides of both equations (5, 6) 

by B  and after certain transformations we determine relative deflec-
tions of flow dynamic axes:

– for right section
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– for left section
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where
λf f B

1 1= / ; λf f B
2 2= /  — relative deflections of right side and 

left side flow dynamic axes;

q q q01 01 2= / ; q q q02 02 2= / ; q q q03 03 2= /  — relative specific dis-
charges at free flow section;

n l sin Bд д1 1= α / ;n l sin Bд д2 2= α /  — extent of flow obstruction 
by right and left dams;

n l sin Bс с д1 1= α / ; n l sin Bс с д2 2= α /  — extent of flow obstruc-
tion by perforated dike sections, right and left respectively;

n l sin Bг г д1 1= α / ; n l sin Bг г д2 2= α /  — extent of flow obstruc-
tion by blank dike sections, right and left respectively;

It is obvious that the total deflection of flow dynamic axes is 
equal to:

 f f f0 1 2= −  (9)
The research results show that the relative deficit of specific dis-

charges in unobstructed flow section for this case can be described 
by linear relationship:
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 — relative ordinate for point, where qx  is deter-
mined.

Obviously for this case, the plot area for specific discharges in 
unobstructed section is equal to the sum of areas for its separate parts:
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By executing integration in (11) with the account of (10)
 0 5 0 5 0 50 01 02 01 01 03 02 03 02, , ,b q q b q q b q q+( ) = +( ) + +( )

we find the relationship between the values for specific discharges 
q01 , q02 , q03  and express q03  through the other two

 q b q b q03 01 02 02 01= +  (12)
where b b b01 01 0= / ; b b b02 02 0= /

Using (12) significantly eases the solution of the system of 
equations (7) and (8).

Specific discharges in unobstructed section of flow are deter-
mined from the equation of discharge conservation written for sec-
tion lines I–I and 0–0
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after executing integration with the account of (2) and (10) we 
obtain

 q B q l sin q q b q l sinс д с д2 01 1 01 02 0 02 20 45 0 5 0 45= + +( ) +, , ,α α

and dividing by q B2

 1 0 45 0 5 1 0 4501 1 01 02 1 2 02 2= + +( ) − −( ) +, , ,q n q q n n q nс с  (14)
It is clear from (14), that there are two unknowns in one equa-

tion. To solve the task we use the discharge equality condition, de-
termined by mean specific and real discharges

 q b q dx
b

x0 0
0

= ∫  (15)

taking into account (10) we determine
 q q q01 0 022= −  (16)

substituting (16) in (14) we get

 1 2 0 5 0 05 0 5 0 450 02 1 2 1= −( ) − − −( ) +q q n n nг, , , ,

 + − − −q n n nг02 1 2 20 5 0 5 0 05 0 45( , , , , )  (17)
and

 q
q n n n

n n n
г

г

02
0 1 2 1

2 1 1

1 2 0 5 0 05 0 5 0 45
0 45 0 45 0 45 0

=
− − − −

+ − −
( , , , , )

, , , ,,45 2nг

 (18)

In order to determine the carrying capacity of the combined 
dike with constant build-up perforated section we use the concept 
of streamline, which is the ratio of the discharge passing through 
perforated dike section Qш  to the oncoming discharge Q2
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We compose an equation of discharge for section lines  I–I 
and II–II with border flows m m1 2, � , passing through dike heads [3]:

– for right section
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– for left section
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By executing integration in (20, 21) with the account of (1) 
after certain transformations we obtain

– for right section

 K q
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– for left section
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where α β, � 0  and mean specific discharges q qш ш1 2, �  are determined 
by recommendations [3]; ψ=0,55  — relative deficit  velocity  in 
Shlihting-Abramovich equation.

Conclusion
Thus, the solution of the equation has been brought to end, the 

calculation is carried out in the following order:
– mean specific discharges q qш ш1 2, �  are determined according 

to recommendations [3, 7];
– using (22) and (23) we calculate streamline coefficients for 

right and left dikes and discharges passing through perforated sec-
tions Q Qш ш1 2, � , respectively;

– we calculate mean specific discharges q0 , and q01 , q02  by (18) 
and (16), and q03  by (12);

– we determine dynamic axes deflection by (7) and (8) and 
total deflection by (9).
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Some objectives for constructing a model of intelligent 
control systems of dynamic objects

Abstract: Within conceptual modeling performed formalization of mathematical description of the intelligent control 
system in the dynamic objects and a priori incompleteness fuzzy initial information. The dynamic properties of the object are 
described by the apparatus of the state space, and intelligent operators realizing the perception, representation, the formation 
of concepts, judgments and inferences in the learning process are the formal means of the processing of data and knowledge, as 
well as the decision-making process in terms of interaction of intellectual system with the environment.

Keywords: intelligent control systems, intelligent transducer, decision support, interaction with the environment, a prio-
ri incompleteness and vagueness of the initial information.



Some objectives for constructing a model of intelligent control systems of dynamic objects

231

Artificial intelligence technology adopted attributed informa-
tion technologies that provide the ability to handle knowledge and 
provide the following operations [1]:

– internal  interpretability, which ensures  identification of 
each information unit;

– structure, enabling recurring embeddability individual infor-
mation units in each other;

– the establishment of a functional, explanatory, etc. types of 
relationships between information units;

– scalability, which implements the possibility of introducing 
different metrics for determining the quantitative, ordinal and other 
relations information;

– activity  implements the ability to  initiate action when 
new information becomes available;

– realization of classifying relations, generalizing patterns exist-
ing in this substantive area.

Intelligent system is a targeted system choosing the dominant 
task from a valid for this class system; the search for a solution to 
the problem; its decisions and that experience if it is necessary to 
change a valid class of tasks.

Application of intelligent control systems ensures the success-
ful solution of tasks when a priori incompleteness and ambigu-
ity of the original information, variability and inaccuracy of the 
studied characteristics of dynamic object, more effective decision-
making in different situations of risk and possible conflicts.

General view of the automatic control system presented in 
Fig. 1.

Fig. 1. Block diagram of the control system: UC A – control unit; PA  – controller; CO – controlling object; 
r – input signal; u – control object and input; d – front outrage; y – output signal control object

An object can be thought of as a black box on the entry vector 
of parameters which controls actions C . Decision maker, expects 
to get some result-vector of states Υ . Optimal control problem is 
determining using mathematical models of objects and systems of 
management D  of such a control action to come as close to the 
desired result (vector Υ ).

Formally, the intelligent system describes the following six:

 T X S M T× ×  → ×α1 ,  (1)
 T M S C T× ×  → ×α 2 ,  (2)
 C T X S R T× × ×  → ×α 3 ,  (3)
 T X A T X T B T U T× = × × + × ×{ } { } ,   (4)
 T D T X T× = × ×Υ { } ,  (5)
 T R Y C T× ×  → ×α 4 ,  (6)

where T-many points in time; X, S, M, C, R and Y-respectively 
a multitude of system States, environment, motivation, purpose of 
the projected and actual results; A B D, ,  matrix parameters; 

1 2 3α α α, ,  and 4α  consequently intellectual conversion operators.
In the description (1) (6) may be combined represent objects 

of the system in the form of a set of values or multiple statements, 
or any of the other forms.

The dynamic properties of the system are described in using 
state-space matrices parameters. Smart operators implement percep-
tion, representation, formation of concepts, judgments and infer-
ences in the process of cognition are formal means of processing 
knowledge and information, as well as the decision-making process.

The process of interaction with the environment of intellectual 
system can be thought of as a process that involves the following in-
put and output parameters (fig. 2.):

Fig. 2. System structure ω  – r×1 vector file of resentment; z  – signal model of the object; φ – signal goal; u – signal control; 
Υ  – vector output effects on an object (a vector of intellectual status of the converter)

In General, under the intelligent transducer refers to some de-
vice, which is based on input signals φ ω, , , ,y z u  and signal that iden-
tifies the type of block extradition synthesized control (BEC) of 
regulation and bearing information that allows you to create free-

form enough regulation law [2]. Smart converter-some advanced 
block  intellectual system that  includes a dynamic expert system 
(DES) and decision-making block (DMB). In turn, the DES in-
cludes a knowledge base (KB), block peer review (BPR) and block 



Section 13. Technical sciences

232

condition assessment (BCA) system, block execution control 
(BEC).

Signal control object model z  contains information about the 
current condition of the structure and parameters for the system. 
Signal φ  contains information about the current state of the target.

In General, the control object are described by equations of 
the form [3]:

 
x f x u z t

y c x x t x t t

=
= = ≥





( , , , , ),

( ), ( ) , ,

ω

0 0 0

 (7)

Here: x n− ×( )1  vector status; u m− ×( )1  vector control; 
y l− ×( )1  exit vector (dimension); c ( ) ( )⋅ − ×1 1  the specified vector 
function; f n( ) ( )⋅ − ×1  vector function that provides the existence 
and uniqueness of the solution of the Koshi problem; z N− ×( )1  
the vector object’s parameters.

When this
 z z z= +0 ,  (8)

where is z 0 controlled (given) component of the vector object’s pa-
rameters (in the General case z z t0 0= ( ))  and z  not a controlled 
respectively (unknown) component, which is defined on the basis 
of those or other identification methods and allows to form the sig-
nal models ( ).z

If the uncertainty of the object model can be reduced to para-
metric uncertainties  in the model object  is a  vector  z z z= +0  
(where the vector z characterizes the uncertainty on parameters and 
structure).

In general, the transmitter represent a logic-dynamic device that 
processes incoming information on a current and generates a signal 
Υ  at a pace with the occurring processes. In smart transducer is im-
plemented.

 Υ = F x u z( , , , , )ω φ  (9)
where is F ⋅( )  some operator, operating from space ℜ  in a p  dimen-
sional space (Υ∈ℜp ) to characterize the structure and algorithm 
of intelligent converter.

Compliance with this statement generates p×1  vector Υ , that 
determines, depending on the intended target, the environment, sys-
tem state, actions on the object control, aimed at fulfilling this purpose.

We assume that an  intelligent converter at each moment of 
time forms the current control goal in front of the object, whereby 
concrete is put the current task, and block generates the desired 
control algorithm that provides the current goals and is solution of 
the problem.

Thus, every time t t≥ 0  the status vector converter provides in-
formation that can help you deliver and meet the challenge of con-
trolling the object.

Outrage is an element of some specified in sets, i. e.:
 ω∈ ≥W t t t( ), .0  (10)
Uncontrolled elements, as well as management also satisfy the 

conditions

 z L t t t∈ ≥( ), ,0  (11)
 u U t t t∈ ≥( ), ,0  (12)

where is some given many, respectively.
The purpose of the control object (1) in General, can be repre-

sented as the following restrictions:
 Ψ x t Q t t t, , ,?( )∈ ( ) ≥ε 0  (13)

where the vector status; -a neighborhood of some set, set in space 
(respectively); -specified vector function is continuously differen-
tiable on all of the variables (the more common case where the op-
erator is acting out), i. e., is some linear normed space.

Definition 1. Under the value of removing the element from 
the set in a sense measures proximity refers to the amount calculated 
according to the expression

 ρ β ρ β β
β

, min ,
� �

� �
Q

Q
( ) = ( )

∈
 (14)

Definition 2. surroundings set in space there are so many ele-
ments that each item has been deleted from a myriad of not more 
than the amount (in the sense of the measures defined in the vicin-
ity).

Definition 3. Measure proximity arbitrary elements represents 
some positively defined inand unlimited top functionality or scalar 
function.

In particular:
 

ρ β β β β1 2 1 2, ,( ) = −  (15)
where is the norm in space;
or

 ρ β β β β1 2 1 2, .( ) = −( )Θ  (16)
Here is a scalar function, positive positive values of the argu-

ment.
Given the magnitude of the define symbols entered removal 

of an arbitrary element from the set in accordance with a measure 
of proximity.

Given the ratio definitions entered for the purpose of control 
can be converted to an equivalent expression.

 �
� � �ρ εΨ x t Q t t, , , .( )( ) ≤ ≥ 0  (17)

Then the management objective in enough general case can 
be formulated as follows: for the initial state of a control object, 
which may be an arbitrary element from the set, that is, you want to 
ensure the implementation ratio (17) for each if there are restric-
tions (10) (12).

Block management formulation in a fairly general case given 
the task implements ratio.

 u = ( )Κ Υ ,  (18)
where  is some operator develop scoped control  in space and  in 
the values pane.

While the information contained in the vector must be sufficient 
for the synthesis of block management develop the required impact 
assessment in accordance with the current target generated intel-
lectual converter.
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Estimation of efficiency of the road train used in mountain conditions
Abstract: The method represented in this paper allows analyzing dependence of the specific efficiency on specifications 

of the vehicle and allows estimating the efficiency of the train used in mountain conditions.
Results of this scientific work are useful in elaboration of the method to choose the vehicle model to certain using condition.
Keywords: specific efficiency, road train, mountain conditions, power usage grade, longitudinal slope.

Exploitation of the road train in mountain conditions leads to in-
creasing the efficiency and reduces the cartage. In choosing and form-
ing the composition of the road train for special using conditions at 
first comes up a problem defining its parameters of maximum adap-
tation to mentioned conditions. Main using parameters of any truck 
are gross weight and average speed on which depends its efficiency.

Speed and carrying capacity  influence not only the operat-
ing factors of the vehicle but the road capacity level too. Demand 
to vehicles, trailers and semi trailers, depends on not only potential 
performances of the trains but on their adaptation to different using 
conditions too.

In spite of that trains correspond to modern standard specifica-
tions the efficiency of trains with different compositions are differ-
ent in mountain conditions. Therefore, the necessity of comparative 
estimation of efficiency of the trains in mountain conditions is arisen.

Generalized factor — conditionally specific efficiency is offered 
that can be used for united amount estimation of the technical level 
and quantity and to estimate the adaptation of construction to spe-
cific using condition [2, 63–66].

 W
G G V

QQ
Tr Tr as

S

=
− ⋅( )0 , (1)

Here, WQ – specific efficiency, GTr −  gross weight of the train, 
t; G Tr0 −  curb weight of the train, t; Vas −  average speed of the train, 
km/h; QS − road fuel consumption, l. p.100 km

Nowadays, in carrying of the cargo through mountain pass the 
trains with different composition are used. Results of researches 
conducted with different vehicle models (a, b, c) are comparative 
analyzed to base their adaptation to using condition that influences 
to efficiency (Fig. 1).

Figure 1. Specific efficiency of the trains on road by longitudinal slope 6%
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Table 1. – Comparative table of train specifications of specific efficiency

Object
longitudinal slope 6%

GTr, t WQ Ugr (gear ratio of transmission) Vas, km/h Qs, l Ne, kW n, r. p. m. U
a 35 3,4 UVII = 1,7 26,92 14,49 216 1244 0,88
b 35 3,11 UV = 3,02 18,82 10,61 150 1542 0,64
c 35 2,5 UV = 2,78 22,59 15,49 181 1613 0,66

The graph and the table show that object a has an advantage on 
the mountain road with longitudinal slope 6% by criterion specific 
efficiency. This is can be described that the engine runs in favorable 
mode in this area and transmission parameters are conformed to 
engine parameters of the vehicle (Fig. 2).

It  is known that fuel consumption of the engine  in the first 
approximation can by defined depending on angle velocity of the 
crankshaft and the power usage grade of the engine [1, 102–105]:

 G
N g K К

T
к eN U

Тr

= ω

η1000
,  (2)

 К а b сд дω ω ω ωω ω= + + 2 ,  (3)
 К а b U с UU U U U= + + 2 ,  (4)
Here, N к  — the power at drive wheels of the vehicle, kW; 

K КUω , - coefficients that define the relationship g f Ue e= ( , )ω ;
U N Nк e Тr= / η  — Power usage grade of the engine at current 

angle velocity of the crankshaft by part from the one.

With the help of expressions for coefficients Kω  and KU  the 
next operating mode of the engine with minimum specific fuel con-
sumption is can be determined by differentiate of the coefficients by
ωe , U  and researching the extremes.

 
dK
d

b c
e

e
ω

ω ωω
ω= + =2 0 ,  (5)

 
dK
dU

b c UU
U U= + =2 0 .  (6)

According to design researches the engine operating C does not 
correspond to minimal fuel consumption area and characterizes by 
big engine speed (see points in Fig. 2). That is why the object has 
big fuel consumption than others. Power usage grade is U = 0,66. 
The engine B runs in minimal fuel consumption area. Power usage 
grade is U = 0,64. The engine A runs in minimal fuel consumption 
area. Power usage grade is U = 0,88. The engine of the object A is 
operating in mode that provides high specific efficiency.

Figure 2. Operating modes of the engines of objects A, B, C

Specific efficiency of objects is defined for different road condi-
tions: for level road, for the road with constant longitudinal slopes 
2; 4; 6 and 8% that characteristic for mountain conditions (Fig. 3).

Results show that when the longitudinal slope of the road is in-
creased the specific efficiency of the object is decreased and gross 
weight that corresponds to maximal value of specific efficiency is 
decreased too. For instance, in level road gross weight that corre-
sponds to maximal value of specific efficiency is 40 t, on the road by 
constant longitudinal slope 8% is 30 t, it is shown for object a (fig. 
4) but results for objects b and c are similar to a.

Difference between values of specific efficiency on the level 
road and on the road by longitudinal slope 2–3% is a big. After the 
longitudinal slope has increased the specific efficiency of objects 
becomes closer to each other.

Design results of specific efficiency of objects by varying the 
gross weight in roads with different longitudinal slopes show that 

when the longitudinal slope of the road is increased the specific ef-
ficiency of the object is decreased. That is linked with increasing of 
the road resistance, with decreasing the speed and increasing the 
fuel consumption.

Difference between values of specific efficiency for three gross 
weights is a big when the longitudinal slope is within 0–3% (see 
Fig. 4) Then a difference has been decreasing. A big difference be-
tween values of specific efficiency is provided by means of gross 
weights and power usage grade of the engine.

The loss  in mass of carrying cargo  is compensated by fuel 
economy. That is why the values of specific efficiency of the object 
become closer between when the longitudinal slope of the road has 
been increasing.

This method allows analyzing dependence of the specific ef-
ficiency on specifications of the vehicle and allows estimating the 
efficiency of the road train used in mountain conditions.
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Figure 3. Dependence of the specific efficiency of the object a on longitudinal slope of the road

Figure 4. Dependence of the specific efficiency of objects a on longitudinal slope of the road for different gross weights
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Influence of bioglass composition on interaction with polyacrylic acid
Abstract: The composition effect on interaction between polyacrylic acid and bioglass synthesized in the system RO-

CaF2-P2O5-Al2O3-SiO2 (R = Ca, Zn) were studied by Fourier Transformed Infrared Spectroscopy (FTIR). The influence of 
glass structure on intermolecular interactions was established. It was determined that critical factor for polyacrylic acid adhe-
sion to glass surface is content of zinc oxide. Composition of bioglasses affects both the strength of adhesion of polyacrylic 
acid to glass, and the intermolecular interactions in the system. The process of acid-base interaction between polyacrylic acid 
and glass components has been completed in 24 hours and three-dimensional structure is formed via strong intermolecular 
bonds providing hardening material.

Keywords: bioglass, polyacrylic acid, adhesion, FTIR spectroscopy.

Glass polylkenate cement is a class of modern dental materials 
designed by combination of properties of silicate and polyacrylic 
systems. Originating as a result of development for replacement of 
silicate cements used in dentistry more than 100 years, glass poly-
acrylate cements have become an  important component of the 
modern dentistry.

Glass polyalkenate cements are powder-liquid systems. The alu-
minafluorinesilicate glasses with certain particle sizes are used as a 
powder, and an aqueous solution of polyacrylic acid or copolymers 
are used as a liquid.

We have investigated influence of the composition of bioglasses 
synthesized in the system RO-CaF2-P2O5-Al2O3-SiO2 (R = Ca, Zn) 
on interaction with polyacrylic acid.

The powdered polyacrylic acid (~0.1% cross-linked, average 
Mv ~450,000) produced by SIGMA-ALDRICH CHEMIE GmbH 
used in experiments. Different glass compositions were used for 
preparation of composites with polyacrilic acid solution at room 
temperature. FTIR spectra were registered at different time period. 
Fig. 1–2 shows FTIR spectra observed at 30 minutes and 24 hours 
after mixing of glass powder with polyacrylic acid solution. The se-
lected glass compositions were:

C-1-4,32SiO2; 3,67Al2O3; 6,30ZnO; 42,05CaO; 37,47P2O5; 
6,19CaF2

C-5-8,64SiO2; 7,33Al2O3; 12,60ZnO; 34,05CaO; 32,74P2O5; 
4,64CaF2

C-7-4,32SiO2; 3,67Al2O3; 25,20ZnO; 27,04CaO; 35,90P2O5; 
3,87CaF2

The infrared spectra were recorded in KBr pellets using FTIR in-
struments (IRAffinity-1, Shimadzu, Japan) and IRSolution software. 
The wavelength range was set between 4000 cm–1 and 400 cm–1.

FTIR spectra of initial polyacrylic acid is shown in Fig. 1a and 
characterized by a number of characteristic absorption bands. The 
group of frequencies in the range of 1696–1738 cm–1, indicating the 
presence of internal and intermolecular hydrogen bonds in structure 
of polyacrylic acid. Stretching vibrations OH associated with car-
boxyl-group are attributed to frequency in range of 2668 cm–1, and 
OH bending vibrations correspond frequency in range of 925 cm–1 
[1, 183–200].

Result of interaction between the 40% polyacrylic acid solu-
tions with selected bioglasses of different composition (C1, C5, 
C7 samples) at 0.5 hours after mixing is shown in Fig. 1 b-d.

Main characteristic vibration frequency of polyacrylic acid 
has a slightly different intensity and more blurred. Vibration fre-
quency of carbonyl group is shifted and observed in typical range 
at 1710 cm–1.

The acid-base interaction of polyacrylic acid components with 
bioglass leads to possible resonance between two C-O bonds. The 
absorption vibration bands appeared in the region 1610–1550 and 
1400–1300 cm–1, which are corresponded to symmetric and asym-
metric vibrations of COO groups [1, 183–200]. There are intense 
characteristic absorption bands of silicates and phosphates at 400–
650 and 1000–1100 cm–1 [2, 118]. The region of characteristic hy-
droxyl groups of water molecules vibrations expanded to broad band 
at 3600 cm–1.
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Figure 1. FTIR spectra of samples (a – polyacrylic acid, b – C5-polyacrylic acid, c – 
C1-polyacrylic acid, d – C7-polyacrylic acid, e – C7, f – C1, g – C5)

It is well known [1, 183–200], that ν (C = O) absorption fre-
quency depends on the electron-donor and acceptor properties of 
the carbonyl group substituent. The carboxylate anion absorption 
frequencies are equal to 1580, 1565 and 1560 cm –1 for the C-1, 
C-5 and C-7 glass composition, correspondingly. This change can 
be attributed to different content of zinc oxide inside glass compo-
sition. The acid-base interaction of polyacrylic acids with alkaline-
earth metals of bioglasses can lower carbonyl group absorption. 
Previously, the strongest interaction of polyacrylic acid with zinc 
oxide was determined by molecular dynamics computer simulation 

method [3, 199–201]. Changing the zinc content in the glass affects 
the interaction force between polyacrylic acid and glass, and it is 
manifested in corresponding decrease of the carbonyl group absorp-
tion frequency.

The band at 2668 cm–1 is disappeared which indicates the ab-
sence of hydroxyl groups bonded via strong hydrogen bonds.

The value of difference between asymmetric and symmetric 
carboxylate-ion vibration frequencies (Δν) is calculated to deter-
mine the bond type of the polydentate carboxylate ion with bioglass 
metals (Table. 1) [4, 64–65].
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Table 1. Characteristic carboxylate ion vibration frequency in FTIR spectra in composite samples of 
polyacrylic acid-bioglass synthesized in the system RO-CaF2-P2O5-Al2O3-SiO2 (R = Ca, Zn)

Bioglass index νа (CO2
–) νs (CO2

–) Δν Structure
C-1 1580 1400 180 chelating

1451 129 bridging
C-5 1565 1412 153 chelating
C-7 1560 1413 147 chelating

1451 109 bridging

The monodentate complexes are not existed which is confirmed 
by lack of characteristic bands in the range of 920–720 and 540 cm–1 
[4, 64–65]. It is known that number of bands in chelate complexes 
are less, and spectra of the C-5 glass — polyacrylic acid sample is 
characterized by a smaller number of absorption bands.

Analysis of obtained experimental data suggests the presence of 
chelating and bridging structures of materials prepared by interac-
tion between polyacrylic acid with C-1 and C-7 glasses, as well as, 

chelate structure of C-5 bioglass compositions. It can be explained 
due to the C-5 composition sample has increased content of silicon 
and aluminum oxides in two times, and apparently high levels of 
these oxides does not promote the formation of bridge bonds.

The spectra of the materials obtained after 24 hours after mixing 
of polyacrylic acid and bioglasses have no corresponded to carbonyl 
groups (Fig. 2).

Figure 2. FTIR spectra of C1-polyacrylic acid composition after 24 hours

Thus, it  is possible to conclude that the process of acid-
base interaction between polyacrylic acid and glass components 
has been completed because three-dimensional structure  is 
formed  via strong  intermolecular bonds providing hardening 
material. Composition of bioglasses obtained in the system RO-

CaF2-P2O5-Al2O3-SiO2 (R = Ca, Zn) affects both the strength of 
adhesion of polyacrylic acid to glass, and the intermolecular in-
teractions in the system. Determining factors are the contents of 
zinc oxide, silicon oxide and aluminum oxide in the glass com-
position.
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Quality, risk and acceptance plan of the project, 
significant factors in its success

Abstract: “Quality” can be defined as the extent to which the final result matches the customer’s requirements. Quality 
generally is considered from two different perspectives: the quality of each result produced for the client and quality of manage-
ment processes undertaken to produce each result. For this reason a quality plan does not only define the approach taken to 
ensure the level of quality for each result, but also the management processes required to influence the quality of the outcome, 
such as change, risk and management of problems.

A risk plan lists all the anticipated risks of the project and presents some of the actions required to prevent any risk from hap-
pening and to reduce its impact if it happens. “Acceptance” is defined as getting approval from the client that the results produced 
from the project, meet the criteria set by the client. These criteria relate to the quality and cost of results and also the deadlines 
within which they are produced and can relate to the entire range of projects in industry, agriculture, services, infrastructure etc.

Keywords: project, quality, risk, acceptance, acceptance, client, analysis, impact, target.

Quality plan
To create a quality plan, the following steps are taken:
• Determine the term «quality» in relation to the project un-

dertaken;
• Identify the quality objectives to be met;
• Describe the quality assurance and control techniques that 

must be undertaken;
• Define  the processes  required  to achieve  specified quality 

targets.
A quality plan is established during the planning phase of the 

project after the identification of the project plan, resource plan and 
financial plan. Since quality plan summarizes the quality objectives 
to be met and management processes to be undertaken, it is a refer-
ence throughout the whole project.

The first step towards the development of a comprehensive 
quality plan is to identify and control the quality of the results within 
the project. To do this, we need to define the term «quality», to 
determine quality objectives and to list quality assurance and qual-
ity control activities.

To ensure that there is a continuing sense of the term «quality» 
within the project, the term quality should be formally defined as 
follows:

Quality is the extent to which the final result matches the cus-
tomer’s requirements.

Quality objectives
For each requremnet and result of the project, quality objectives 

are identified, so that, once completed will ensure that the outcome 
meets the customer’s requirements. See table 1 as an example.

Table1. – Quality Objectives

Project requrements Project results Quality criteria Quality standarts

The new settlement of 
financial management 
with collectable ac-
counts and structured 
processes payable.

Implementation 
of Oracle financial 
books, payable 
accounts and 
collectable ac-
counts and system 
modules.

The functionality of the system:
• Oracle tested and installed
• Tested and installed equipment
• tested and installed equipment and

System performance:
• development of the system
• time response of the system
• migrate data from the old system.

Functionality of the system:
• operational Oracle with no errors
• Equipment operating without any error
• Equipment operating without any error

System performance:
• 99.9% the system with good performance
• 5 seconds response time
• 100% data accuracy.

Quality assurance plan
To ensure the client that quality objectives specified above will 

be met, quality assurance techniques (QA) must be defined.
Quality assurance techniques are preventive steps taken to 

eliminate any deviation from the quality of the results produced 
by the established quality objectives. Quality assurance is often un-
dertaken in a project summary level by an external source of the 

project. Examples of techniques used to ensure the quality of the 
results include:

• Review of historical data: the meaning of other projects re-
lated to the project (or that are being carried out or have been com-
pleted recently) and quality issues encountered by these projects 
will make it possible for the quality manager to identify potential 
quality issues within the project;
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• Definition of requirements: by documenting a comprehen-
sive range of customer requirements, a greater understanding of the 
level of required quality of results will be gained in order to achieve 
total customer satisfaction;

• Definition of standards: by defining a set of criteria and spe-
cific quality standards, the project team will clearly understand the 
level of quality which will be achieved;

• Recruitment of qualified staff: using qualified staff will 
directly influence the quality of produced results. Properly quali-
fied staff will have the knowledge, skills and experience required to 
undertake given tasks in the project plan with minimal training, to 
achieve the desired level of quality;

• Conduct of quality reviews: independent reviews to assess 
the overall quality of each result can give the client confidence that 
the project is on track and is likely to produce a result that meets 
the requirement;

• Implementation of change control: changes  in the sub-
ject often have an effect on the level of quality provided. Through 
the  identification of a clear process of change control, only the 
changes that are absolutely necessary will be approved by the proj-
ect for implementation.

Table2 identifies the techniques required to ensure the cus-
tomer that quality objectives will be met.

Table 2. – Quality Assurance plan

Technique Description Frequency

Recruit qualified 
staff

We will recruit qualified staff to ensure the quality of results by means of:
•  Ensuring that staff allocated to the project has at least 3 months of trading experi-

ence in similar projects within this field of business;
•  Appointment of two major managers from existing businesses who understand the 

business requirements in details;
•  Appointment of two technical consultants to ensure that the results of this project 

technology meet the quality objectives.

Throughout the whole 
project

Conduct quality 
reviews 

We will review the quality of results through:
•  Appointment of an independent specialist to conduct monthly quality reviews for 

all key results of the project;
•  Appointment of quality project manager who is responsible for the quality of results 

produced by the project.

Each month.

Quality control plan
Besides undertaking quality assurance to improve the quality of 

the result, several techniques of quality control (QC) can be imple-
mented. QC techniques are often undertaken at a detailed level of 
the project from an internal source of the project. Types of tech-
niques used to “control” the quality of the results are:

• Reviews of everyone’s work: the process of requiring by 
members of the project team to review the work of each is known 
to increase the level of quality of the results. It will also make it pos-
sible to identify quality problems earlier in the execution phase of 
the project and therefore will increase the likelihood of quality prob-
lems to be solved earlier;

• Reviews of the result: internal staff of the project can under-
take formal planned reviews of the results, to ensure that they meet 
customer requirements;

• Reviews of documentation: Similar with reviews of the re-
sult, this process involves a review of all project documentation at 
regularly scheduled intervals planned in the project;

• Phase reviews: these are formal reviews at the end of each 
major phase of the project to evaluate the activities and results com-
pleted by this time and to get approval from the project sponsor to 
continue with the next phase of the project.

Table 3 provides an example of identifying the QC techniques that 
will be implemented to control the quality of each result in the project.

Table 3. – Quality Control Plan

Technique Description Frequency

Review of every-
one’s work 

Implement the following policy to review the work of each member of staff:
•  A team leader will be responsible for each project result.
•  To each team leader will be given a “counterpart” for the leadership of the team for 

counterpartss reviews.
•  Team leaders will formally review each week the results of his counterpart.
•  Team leaders will document the results of each review of the counterparts using a 

quality review form.
•  The Quality Manager will review the process of reviewing counterparts regularly 

to ensure that reviews of counterparts are undertaken regularly.

Every week, through-
out the project

Phase reviews.

Implement stage reviews:
•  At the end of each of phase of the project a formal phase review will be undertaken. 

This review will bring receipt of acceptance from the project sponsor that the proj-
ect has reached its objectives by that time and can progress towards the next phase 
of the project.

•  To start a phase review, the project manager will complete a phase review form and 
submit it to the project review council for evaluation and approval.

At the end of each im-
portant phase of the 

project.

Besides describing how to ensure quality of each result pro-
duced for the client, we must also describe how to ensure quality of 
management processes undertaken to produce each result. For each 

of the following processes, the steps involved in the undertaking of 
the process and the responsibilities of the source responsible for 
process managing are described:
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•  Time management process;
•  Cost management process;
•  Quality management process;
•  Change management process;
•  Risk management Process;
•  Problems management process;
•  Procurement management process;
•  Acceptance management proces;s
•  Communication management process.
Risk plan of the project
A comprehensive risk plan includes:
•  A list of anticipated project risks;
•  Assessing the possibility for each risk to occur;
•  A description of the impact on the project if a risk actually 

occurs;
•  Estimates of the overall importance of each risk;
•  Some preventive actions to be taken in order to reduce the 

possibility of a risk to occure;
•  Several contingency actions to be taken in order to reduce 

the impact if the risk if it occurs;
•  Risk management process throughout the project.
The risk plan should be documented in the planning phase of 

the project to ensure that risks are mitigated before the project ex-
ecution. Shortly after the risk plan is documented, the risk manage-
ment process begins to be monitored and risks of control are identi-
fied within the project. Risk management process is interrupted only 
when the execution phase of the project is completed.

The first step toward creating a risk plan is to identify any risk 
that might otherwise affect the ability of the project to achieve its 
set objectives. Some risk categories are listed and for each category, 
several potential risks are identified. A seminar on risk planning can 

be undertaken to help key shareholders of the project to identify 
project risks. This could include the project sponsor, the project 
manager, project team, suppliers and in some cases the client. Each 
risk identified is defined and documented in detail in the risk plan.

To ensure that there is a constant meaning of the term «risk» 
in the project, it will be necessary to formally define the term as 
follows:

A risk is an event that is likely to negatively affect the proj-
ect’s ability to achieve the established objectives.

Possible categories of risk for this project are identified. A risk 
category is a particular aspect of the project that is likely to experi-
ence a risk during the course of the project. Typical risk categories 
are:

•  Requirements of the project;
•  Potential benefits of the project;
•  Deadline for the project completion;
•  The budget for the project implementation;
•  Expected results of the project;
•  Scope of the project, its precise definition;
•  Identified problems and their solution;
•  The supplier or suppliers to be contracted for the provision 

of goods and services;
•  Acceptance of goods and services;
•  Communication between the project implementation par-

ticipants, sponsors, suppliers etc;
•  Available resources, mainly human resources, equipment, 

etc.
For some of the major risk categories identified above, the po-

tential risks were described, by completing Table 4. Where, for each 
of the listed risk, a unique identification number (ID/No.) should 
be established for future reference.

Table 4. – Risk List

Risk Category Description of risk Nr./ID of risk
1 2 3

Requrements
• Requirements are not clearly specified.
• Specified requirements do not match the client’s needs.
• Specified requirements are not measurable.

1.1
1.2
1.3

Benefits
• The business benefits are not identified.
• The business benefits are not expressed in quantity.
• The final solution provided fails to reach the requred benefits.

2.1
2.2
2.3

Deadlines
• The deadline does not give enough time to complete the project.
• The deadline does not list all the activities and tasks required.
• The deadline does not correct dependencies.

3.1
3.2
3.3

Budget
• The project exceeds the budget allocated
• There is an expense in the project not included in the accounts.
• There are not responsible sources for the registration of project expenses.

4.1
4.2
4.3

Results
• Requested results from the project are not clearly defined.
• Quality criteria for each result are not clearly defined
• Produced results don’t meet the defined quality criteria.

5.1
5.2
5.3

Scope
• The scope of project is not clearly defined.
• The project has not been undertaken within the scope of which has been agreed.
• Changes to the project adversely affect the project.

6.1
6.2
6.3

Problems
• Project Problems are not solved within a convenient time.
• Similar problems continually reappear throughout the project
• Unresolved problems become new risks in the project.

7.1
7.2
7.3

Suppliers
• Expectations for the delivery from the supplier have not been determined.
• Suppliers do not meet the set expectations.
• Procurement delays affect the timeliness of the project delivery.

8.1
8.2
8.3
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1 2 3

Acceptance
• Criteria for acceptance of the project results are not clearly defined.
• Clients do not accept the final results of the project.
• The acceptance process leaves the client unsatisfied.

9.1
9.2
9.3

Communication • Lack of controled communication causes problems to the project.
• Key shareholders of the project are not informed of the progress.

10.1
10.2

Resources.
• Staff allocated to the project is not appropriately qualified.
• There is insufficient equipment to undertake the project.
• There is a lack of available materials when required.

11.1
11.2
11.3

… … …

The next step is to assess the possibility of any impact of each 
risk if it occurs. For this reason a quantitative expression of risks 

must be accomplished. To our help comes table 5 used to measure 
the possibility of occurrence for each risk.

Table 5. – Probability of risk

Title Points Description

Very low 20 There is no possibility of occurrence based on current information, because the circumstances that could 
cause risks are unlikely to occur.

Low 40 Unlikely to happen. However it should be monitored as certain circumstances could lead to the risk of 
becoming a potential occurrence during the project.

Medium 60 Likely to happen since it is clear that the risk can occur.
High 80 More likely to occur, based on the circumstances of the project.

Very High 100 Most likely to happen because the circumstances that would make this risk to occur, is also most likely to 
occur.

It is important that in addition to the possibilities of occurrence, 
the impact that each risk will have in the project is also measured. 

Table 6 creates a rating system used to measure the “impact” of each 
risk if it occurs.

Table 6. – Impact of Risk

Title Points Description

Very Low 20 Insignificant impacts on the project. It is not possible to measure the impact on the project because it is 
so minimal.

Low 40 Small impact on the project. It results in less than 5 percent of the deviations in the object, the completion 
deadline of the project or budget.

Medium 60 Measurable impact on the project. Results in 5–10 percent deviation of the results in the object, the comple-
tion deadline or project budget.

High 80 Significant impact on the project. 10–25 percent deviation of the results in the object, deadlines or project 
budget.

Very High 100 Great impact on the project, resulting in a deviation of more than 25 percent to the object, a deadline or in 
the project budget.

For the risk assessment of the project, after we have calculated 
the possibility and impact we estimate the priority for each risk, 
by indicating the points of priority based on the number of risk.

Priority pointss can be calculated as the average of possibility 
of occurrence with the impact scores, divided by 2.

Priority points = (possibility+ Impact)/2.
Table 7 presents the calculation of points and assessment under 

the pointss resulted. For nearly 50 points, the evaluation is medium, 
over 50 points high, over 80 points very high, less than 50 points low.

Table 7. – Risk Priority

Nr./Id of Risk Possibility Impact Priority Assesment

1.1 20 80 50 Medium
1.2 80 60 70 High
1.3 100 40 70 High
2.1 40 20 30 Low
2.2 90 100 95 Very High
2.3 20 80 50 Medium

After performing the priority assessment, Table 8 is used to 
determine the assessment and to assign an appropriate color code 

to each assesment:
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Table 8. – Assesment of risk priority

Priority points Priority assessment Priority colour

0–20 Very Low White
21–40 Low Green
41–60 Medium Yellow
61–80 High Orange
81–100 Very High Red

For each identified risk, we list the preventive actions required 
to reduce the possibility of occurrence of risk and contingent actions 
needed to reduce operations in the project, if the risk occurs..Against 
each action, we assign a resource that is responsible for taking ac-

tion and the date within which action must be completed. Table 9 is 
used to merge this information. This table should be completed for 
each identified risk. To risks of highest priority should be given the 
most comprehensive actions where possible.

Table 9. – Table of risk

Estima-
tion

No. Of 
risk preventive actions Source of 

Action Action Date Source of 
Action

Very High 2.2
Clearly identify the expected 
business benefits Project sponsor

Contingency actions. Measure the ac-
tual business benefits achieved by the 
project

Project Man-
ager

High 1.2

Clearly specify client require-
ments in terms of quality Project Manager

We asses the requirements after they 
produce results, measure any deviation 
and increase results to meet the reqire-
ments.

Project Man-
ager

High 1.3

Clearly specify the quality 
criteria used to determine 
whether the stated require-
ments for each result are met.

Quality Man-
ager

Estimate the quality criteria after the re-
sult is produced, measure any deviation 
and increase results to meet the estab-
lished quality criteria.

Quality Man-
ager

Risks analysis focuses on the analysis of key stakeholders and 
the environment in which the project takes place.

It is important to analyze one by one the stakeholders partici-
pating directly and indirectly in the projects and that may be:

• Customers, Executive Board, project manager, project team, 
Controllers, end-users, employees, heads of departments, Media, 
interested persons, activists, authorities, suppliers, sponsors etc.

It is also important the analysis and evaluation of and social and 
factual environment, which might be:

Table 10.

Social environment Factual environment
Client The technology
Owner Knowledge
Directory Budget
The project team Strategy
Project leader Market Development
Employees Weather
Suppliers Environment
Partners parallel activities
The public Laws
Competitors Status of resources
Family

The analysis can take place as following in a tabular order

Table 11. – Analysis of the Social environment

No. Pressure 
group

The attitude towards the 
project (–/0/+)

Force of influence
(1/2/3)

What interest 
groups expect 

Fear of 
groups Measures

Table 12. – Analysis of the actual environment

No. Influencing factors Influence to project
(-/0/+)

Force of influence
(1/2/3) Impact on the project Measures

A method of managing risks is FMEA (Failure mode and effects analysis). Schematically this method may appear:
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Table 13. – FMEA

Work 
package Risk Consequences

Probability of oc-
currence (1–10)

a

The effect on the 
project (1–10)

b

Change of Im-
pact (1–10)

c

Risk Index
(Axbxc) Measures

Draughting ofthe acceptance plan.
The acceptance plan includes:
• A list of key milestones to be achieved and results to be pro-

duced;
• Some criteria and standards for acceptance of the results by 

the client;
• A plan that describes how the results will be reviewed to de-

termine whether or not they meet the criteria and standards set by 
the client;

• The process of obtaining customer approval, after the results 
are produced.

The acceptance Plan is an important document in the project. 
Usually it is built towards the end of the planning phase of the 
project after the project plan, resource plan, financial plan, qual-

ity plan and risk management plan are documented. Acceptance 
Plan is identified throughout the execution phase since it is used 
to confirm that each produced result is complete and ready for 
acceptance by the customer. It is also addressed during the clos-
ing phase of the project as part of the project closure report and 
post-implementation review.

To ensure that there is a constant sense of the term «accep-
tance» within the project, we should normally define the term of 
acceptance. We define acceptance as following:

Acceptance is defined as getting approval from the client that 
the results produced by the project meet the criteria set by the client.

According to the main stages of the project, the results of which 
the client’s acceptance is required are listed in the example of Ta-
ble14. As follows:

Table 14. – Main stages of acceptance

Name Description Result Name

Update of the finan-
cial system

Implementation of the software 
package on the new hardware

Software packag-
es installed

Description, implementation of the ledger (Oracle), 
accounts payable (equipment) and software of collect-
able accounts

It is important at this stage to identify the criteria and standards 
that must be met to achieve customer acceptance for each result. For 

this purpose we can rely in table15 as follows:

Table 15. – Acceptance Criteria:

Result Criteria Standarts

Software packag-
es installed

Functionality of the system:
Oracle tested and installed
Tested and installed Equipment tested and installed,
Software tested and installed.
System performance:
The system in operation
System reaction time

Functionality of the system:
Oracle operating without errors
Operational equipment without errors
Software operating without errors
System performance:
99.9% system working
Less than 1 second from response time
Data transferred 100%, data accuracy. 

Criteria and standards listed above have to convince the client 
that the results produced can be measured adequately and that all 
requirements are met. Although the criteria listed mostly explain 
quality of “results”, other types of criteria can be used, such as:

• Quality of new processes allocated by the project;

• Timely conduct of results and processes;
• The ability of the project to produce results within the budget.
Create a board of review needed to ensure that the results pro-

duced by the project meet the criteria and standards already estab-
lished. An example is shown in Table 16.

Table 16. – Acceptance Table

Main stages of 
completion Result Date Review Method Reviewers

The financial system 
updated.

Software pack-
age installed.

physical inspection.
Software Testing.
Review of accuracy.

Systems tester
Project Manager
Manager of Data Quality
Customer’s lawyer.
Independent Consultant.

• Completion date is the scheduled date on which the result will 
be 100% complete and ready for customer acceptance.

• Review method is the technique used to assess whether the 
quality criteria are met or not.

• Reviewers are people who in collaboration with eachother try 
to conduct the review.

• Accetance date is the date set for the acceptance of results 
from the client, after completing the acceptance review.
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Possible assumptions made during acceptance planning exer-
cise could be:

• There will be no changes in project requirements during the 
project;

• Acceptance criteria will not change during this project;
• The reviewers will be available  to conduct  reviews as  re-

quired.

Risks identified during this planning exercise can be listed:
• acceptance criteria can not be directly compatible with the 

requirements of the client;
• Acceptance reviews carried out may not provide adequate 

confidence that the results meet the acceptance criteria listed above;
• Resource assigned to conduct the acceptance review can be 

not properly qualified to carry out each review as required.
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