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ANALYSIS DETECTION OF HARMFUL SUBSTANCES 
FROM BRICK FACTORIES

Abstract: This article analyzes the impact of harmful emissions on the environment from the 
production of bricks. And also results of calculation of allocated dust in manufacture of a brick are 
resulted.

Keywords: Kattakurgan, sourc, analys, inorganic dust, coal, ash, nitrogen oxides, carbon, man-
ganese, iron oxides, sulfur dioxide, scraper D-569, material, calculation, brick-factory.

Kattakurgan brick factory is specialized in the pro-
duction of bricks. At the brick factory, the “100” brick is 
produced in accordance with GOST 530–95. As a basis 
for the technological scheme adopted a plastic method 
of production of bricks. The amount of pollutants emit-
ted into the atmosphere depends on the production 
product. The brick factory has 20 sources. When the 
company operates in the air, pollutants of 13 names are 
released: – inorganic dust, coal and ash, nitrogen oxides, 
carbon, manganese and iron oxides, sulfur dioxide and 
nitrogen dioxide, diesel fuel, soot, aldehydes and benza-
pyrene. Calculation of emissions of harmful substances 
into the atmosphere from an organized source is made 
by the formula: m = Q*Zg/s where,

m – maximum amount of harmful substances re-
leased into the atmosphere, g/s;

Q – volume of air – gas mixture; nm3/year;
Z – concentration of pollutant in the air – gas mix-

ture at the outlet from the emission source, g/nm3. One 
of the sources of emission of a brick factory is the DZ-42 
bulldozer. The extraction of inorganic dust occurs when 
the layer is removed and the loess soil is worked out with 
a bulldozer. The total volume of movement of loamy soils 
per year is – 40848 m3/year. The total time of work is 
1040 hours, the wind speed is up to 2 m/s (1.81). Cal-

culation of dust emission during loading operations on 
the working site, performed by a bulldozer is determined 
by the formula:

П = К1* К2* К3* К4 *К5 *К7* G* 106/3600, g/s,
where;

К1 – weight fraction of dust fraction in rock-0.05;
K2 – fraction of volatile dust passing into aero-

sol-0.02;
K3 – coefficient, taking into account the wind speed 

in the working area of the bulldozer-1.0;
K4 – coefficient, closeness of node-1;
K5 – coefficient, taking into account the moisture 

content of the material-1;
K7 – coefficient, taking into account the size of the 

material-0.1;
G – productivity of the bulldozer-15 t/h.
Then the amount of dust emission is;

P = 0.05 * 0.02 * 1.0 * 1.0 * 1.0 * 0.1 * 15 * 106/3600 = 
 =0.2083 g/ s, taking into account the coefficient of local 
conditions 0.0208g/s or 0.078-t/year.

Source of scraper D-569. Isolation of inorganic dust 
occurs when removing the soil layer and developing a 
loess soil with a scraper. Calculation of combustion 
products emissions during excavator operation. The 
source of emissions of combustion products of diesel 
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fuel. When fuel is combusted, nitrogen dioxide, carbon 
monoxide, sulfur dioxide, carbon black are released. The 
standard fuel consumption for 1 mechanism is: excavator 
EO-10011–11 kg/h. The duration of the mechanisms is 
2080 hours per year. Carbon monoxide. Calculation of 
carbon monoxide emissions per unit time: (t / year, g/s) 
is determined by the formula:

Pso = 0.001 * Cso * B * (1-q4/100) where;
В – fuel consumption (t / year, thousand m3/year, 

g/s, l/s)
Cco – emission of carbon monoxide in the combus-

tion of fuel (kg / ton, kg/thousand m3 of fuel) is calcu-
lated by the formula:

Cso – q3 * R * Qir
q3 – loss of heat due to chemical incompleteness of 

fuel combustion (%)
R – coefficient, taking into account the share of heat 

loss due to the chemical incompleteness of fuel combus-
tion, due to the presence of combustion products of car-
bon monoxide. For solid fuel R = 1, for gas.

R = 0.5, for fuel oil R = 0.65
Q, the lowest heat of combustion of natural fuel 

(MJ / kg, MJ/m3)
q4 – heat loss due to mechanical incompleteness of 

fuel combustion (%)
Specific emissions of diesel combustion products by 

diesel engines are: -carbon dioxide 100 g/kg.
P = 100g/kg * 11kg/hour/3600sec = 0.306g/s or 

2.288t/year. Oxides of nitrogen.
The amount of nitric oxide emitted per unit time (t / 

year, g/s) is calculated by the formula:
Pso = 0.001 * B * Qir * KNO2 * (1-β) where;

В – consumption of natural fuel for the considered 
period of time, (t/year, thousand m3/year, g/s, l/s) Qin is 
the heat of combustion of natural fuel (MJ / kg, MJ/m3)

KNO2 – parameter characterizing the amount of nitro-
gen oxide generated per 1 GJ of heat (kg/GJ),

β – coefficient, depending on the degree of reduction 
of nitrogen oxide emissions resulting from the applica-
tion of technical solutions. Specific emissions of diesel 
combustion products by diesel engines are: nitrogen 
oxides – 40 g/kg.

P = 40g/kg * 11kg/hour/3600sec = 0.122g/s or 
0.9152t/year.

Nitrogen dioxide = 0.9 * 0.122 = 0.0977g/s or 
0.73216t/year

P of nitrogen oxide = 0.2 * 0.122 = 0.0244 g/s or 
0.18304t/year.

Particulate matter. The calculation of particulate mat-
ter emissions of fly ash and unburnt fuel (tons/year, g/s) 
discharged into the atmosphere with the boiler boiler 
fumes per unit time during the combustion of solid 
fuel and fuel oil is performed according to the formula: 
Пто = ВА’x (1 – ђ)where,

B – fuel consumption (t/year, g/s)
A – ash content of fuel (%)
€ –the fraction of solid particles trapped in ash col-

lectors;
The specific emissions of combustion products of 

diesel fuel by diesel engines are: soot-15.5 g/kg. P = 
=15.5g/kg * 11kg/hour/3600sec = 0.04736g/taking into 
account the coefficient of local conditions 0.00474g/s or 
0.0355t/year.

Aldehydes.
Specific emissions of diesel combustion products by 

diesel engines are: aldehydes –2.4 g/kg. P = 2.4g/kg* 
* 11kg/hour/3600sec = 0.061g/s or 0.4576t/year.

The amount of benzapyrene entering the atmosphere 
at each technological operation is calculated using the 
formula:

Qbp = (C〖bn 〗 ^ “Vbtn”)/(10 ^ 6)
Sbp – concentration of benzapyrene μg/m3.
Vв – volume of gas – air mixture at one technological 

operation from one source m3/s.
Specific emissions of diesel combustion products by 

diesel engines are: benz (a) pyrene – 0.00031g/kg.
Qbp = 0.000001g/s or 0.000007t/year.
The movement of vehicles MMZ-555 in the quarry 

is responsible for the release of dust, as well as gases from 
internal combustion engines: it is emitted as a result of 
the interaction of the wheels with the road bed and blow-
ing off the surface of the laden car body.

The total amount of dust emitted by road transport 
within the quarry according to the methodology is char-
acterized by the following equation:

Q = C1 * C2 * C3 * N * a * q1/3600 + C4 * C5 * C6 * 
* F0 * n * q2, g/s. Where:

С1 – coefficient, taking into account the average car-
rying capacity of a vehicle, with a load 12t С1 = 1.1

C2 – coefficient that takes into account the average 
speed of movement of the transport and the quarry, at a 
transport speed of 10 km/h, C2 = 0.6
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C3 – factor taking into account the state of roads, 
C3 = 0.5

C4 is a coefficient that takes into account the profile 
of the surface of the material on the platform, C4 = 1.3.

С5 – coefficient, taking into account the blowing 
speed of the material С5 = 1.0

C6 is a coefficient that takes into account the mois-
ture content of the material, with a humidity above 10%

C6 = 0.4.
N –number of walkers (round trip) of the whole 

transport per hour N = 1.5.
a – the average length of one walker within the pit, 

0.16 km.
q1 – dust emission into the atmosphere per 1 km of 

run, q1 = 1450 g
q2 – dust emission from the unit surface of the mate-

rial on the platform, q2 = 0.002 g/m2 * s
F0 –is the average platform area, 11.25m2.
n –number of machines simultaneously working in 

the quarry n = 1.
Q = 1.1 * 0.6 * 0.5 * 1.5 * 1450 * 0.16/3600 + 1.3 * 

 *1.0 * 0.4 * 11.25 * 1 * 0.002 = 0.00436g/s. The annual re-
lease of dust from the rock mass is given by the formula 2:

Q = 0.00436 * 2080 * 3600/1000000 = 0.03265t/yr.
Dust extraction during planning works in a quarry. 

Planning work in the quarry is carried out by bulldozer. 
The specific emission of dust during the operation of 
the bulldozer, and according to the procedure, is Q = 
0.044 g/s.

The dust emission taking into account the gravi-
tational settling of the dust (0.1) in the quarry will be 
Q = 0.044 g/s. The bulldozer’s operating time is 1040 
hours/year. The annual emissions from the bulldozer 
operation are:
Q = 0.0044 * 1040 * 3600 * 0.85/1000000 = 0.01647t/yr.

Blowing dust off the surface of the blade. The annu-
al area of   the dump formed is –3000m2. The discharge 
caused by the blowing of dust from the surface of the 
dump by wind is determined in accordance with the pro-
cedure according to the formula:

Q = k3 * k4 * k5 * k6 * k7 * q1 * F, y/s where:
k3 – coefficient taking into account the wind speed 

in the work area –1.0
k4 – coefficient, taking into account the closedness 

of the node-1.0

k5 – coefficient, taking into account the moisture 
content of the material-0.4

k6 –coefficient, taking into account the surface pro-
file of the material to be stored – k6 = 1.3.

k7 – coefficient, taking into account the size of the 
material-0.4

q1 – specific drift of dust from the surface, g/m2 * s 
–0.00002

F – dusting surface of the blade surface, m2–300 m2

Q = 1.0 * 1.0 * 0.4 * 1.3 * 0.4 * 0.00002 * 300 =  
= 0.001248g/s.

The annual release of dust from the surface of the 
heap, taking into account the duration of dry days, is:

Qg = Q = 3600 * 6240/1000000 = 0.001248 * 6240* 
 * 3600/1000000 = 0.0280t/g

The unorganized source of emissions of harmful sub-
stances is the storage of raw materials – loess. The release of 
harmful substances occurs as a result of dusting from a ware-
house of loess area of   50m2. Dust is observed during dry 
and hot days, the duration of which is about 100 days. The 
time of dusting in the year will be-2400 hours. The emission 
power of the inorganic dust was calculated by the formula:

M = K3 * K4 * K5 * K6 * K7 * g * F. where
K3 – coefficient taking into account local weather 

conditions. К3 = 1.0
K4 – coefficient, taking into account local weather 

conditions, the degree of protection from external influ-
ences, dust generation conditions, K4 = 0.5

K5 – coefficient, taking into account the moisture 
content of the material, K5 = 0.1

K6 – coefficient taking into account the surface pro-
file of the warehouse, K6 = 1.4

K7 – coefficient, taking into account the size of the 
material, K7 = 0.8

g – drift of dust from 1m2 of the actual surface, 
g = 0.002

F – surface of dusting, m2, F = 50m2.
The maximum one – time ejection from the ware-

house surface will be:
M mr = 1.0 * 0.5 * 0.1 * 1.4 * 0.8 * 0.002 * 50 = 0.0056 g/s

Total amount of dust inorganic, ejected from the 
surface of the warehouse per year: Mg = 0.0056 * 2400 * 
 *3600/106 = 0.04838t/year.

The foreseen analysis of the calculation of the surface 
of the environment by means of production emissions 
showed that their contribution to the level of atmospher-
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ic pollution is insignificant and does not exceed the es-
tablished quotas at the border of the production site of 

the quarry and the plant. Emissions of pollutants from 
mobile sources are 4.4 tons/year.

References:
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MEMBRANE HYDROLYSIS O F CARBOHYDRATES IN SMALL INTESTINE 
OF GROWING, ADULT AND OLD RATS, OBTAINED SOLUTION OF 

LEAD SALT OF DIFFERENT DOSES TOGETHER WITH FOOD

Abstract: It was shown that the chronic intake of lead salt of different concentrations with food 
into the organism of growing, adult and old rats leads to different to negative alterations in the 
activity of carbohydrases of the small intestine mucosa. The higher concentration of lead salt, the 
more profound alterations in the hydrolytic function of the small intestine, and the mechanisms of 
membrane digestion of the growing organism turned out to be more vulnerable.

Keywords:
1. Introduction
Heavy metals are considered to be of particular 

ecological, biological and health protective importance 
among ecotoxicants of chemical nature. Mass pollution 
by salts of heavy metals of the environment leads to pro-
nounced toxicoses of plants, animals and humans. It was 
established that food contains various salts of heavy met-
als and they have a serious influence on the health of the 
population [1, 2].

In our earlier research, it was shown that in offspring 
of rats, whose mothers were fed on a diet contaminated 
by heavy metals, the mechanisms of cavity and mem-
brane hydrolysis of carbohydrates in the small intestine 
lag behind in development [3]. Chronic intake of lead 
salt at the dose of 5.0 mg/kg leads to a decrease in the 
hydrolytic function of the pancreas and small intestine 
of growing, adult and old rats [4].

2. Materials and methods
In our work we comparatively studied the age fea-

tures that occur in enzymes of the lower stages of di-
gestion and mitochondria of intestinal enterocytes as a 
result of intoxication of growing, adult and old rats with 
lead ions. The study of alterations in the digestive system 

as a result of the ten-day poisoning by lead organisms of 
various ages in comparative terms has not been studied.

Lead chloride was administered orally by 1.0 mg and 
5.0 mg per kg of body weight. Animals were observed 
within 10 days after intoxication. Lead chloride salt influ-
enced differently on the change in the mass of the diges-
tive organs and the body.

3. Results and discussion
In this experiment, the effect of different doses (1.0 

mg/kg and 5.0 mg/kg) of lead chloride on the proximal-
distal gradient of the small intestine of growing, adult 
and old rats was studied.

Initially, influence of a low dose (1.0 mg/kg) of lead 
chloride on the activity of lactase on the proximal-distal 
gradient of the small intestine of growing rats was inves-
tigated. According to this, lactase activity in the intestinal 
gradient decreased in the duodenal section in 37.5%, in 
the proximal one in 28.6%, in the medial one in 27.3% 
and in the distal one in 11.2%.

At the increase in the toxicant dose (5.0 mg/kg), ac-
tivity of the enzyme has changed as follows. In the duo-
denal, proximal, medial and distal sections, activity of 
lactase decreased by 60.5, 3.1; 41.9 and 19.5%.
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Figure 1. Change in lactase activity in the proximal-distal gradient of the intestine of growing rats 
under the influence of the lead chloride salt  

(1. Experiment – 1.0 mg/kg and 2. Experiment – 5.0 mg/kg) (n = 8)
Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 

intestine (1–duodenal, 2–proximal, 3–medial, 4–distal).

Hence, lead ion caused a decrease in intestinal lac-
tase along the proximal-distal gradient in the body of 
growing rats. These alterations were reduced depending 
on the dose of the toxicant. At an increase in the dose 
of 5.0 mg/kg in the initial intestinal tract, repression is 
observed in the enzymes activity, while in the last distal 
section, on the contrary, the parameters were close to 
the control.

It can be seen that the activity of enzymes in the duo-
denal section of the intestine undergoes a stronger effect 
depending on the dose of the toxicant (Figure 1).

In experiments with adult rats under the influence 
of a low dose of lead chloride (1.0 mg/kg), lactase un-
dergoes the following changes in different parts of the 
small intestine. According to the results, in the duode-
nal, proximal and medial sections of the small intestine, 
the activity of the enzyme decreases by 27.1 and 17.8, 
respectively. However, at moving to the distal section, 
the activity of the enzyme approaches the normal values. 
A significant decrease in lactase activity in the intestinal 
gradient occurs in the duodenal, proximal and medial 
sections. However, at going to the distal section, the op-
posite phenomenon is observed (Figure 2).

Figure 2. Change in lactase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of adult rats (n = 8)

Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal).
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At the influence of high dose of lead chloride (5.0 
mg/kg) in adult rats, activity of lactase in the duode-
nal, proximal, medial and distal sections of the small 
intestine is reduced by 46.0, 44.5, 27.5 and 14.3%, re-
spectively (Figure 2).

In the experiments with old rats, the following 
changes were observed. Under the influence of a low 
dose of lead chloride (1.0 mg/kg) in the duodenal, proxi-
mal, medial sections of the small intestine, respectively, 
decreases by 14.3, 9.4, 8.2, and the distal end index ap-
proached the control (Figure 3).

Figure 3. Change in lactase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of old rats (n = 8)

Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal)

As a result of the high dose (5.0 mg/kg) of lead 
chloride in old rats, lactase activity in the duodenal, 
proximal, medial sections of the small intestine is 

reduced by 28.6, 18.7, 12.7, respectively, and the in-
dicator in the distal section approached the control 
(Figure 3).

Figure 4. Changes in saccharase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of growing rats (n = 8)

Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal).



Section 1. Biology

10

The next stage of the experiment was carried out with 
the determination of saccharase activity. Under the in-
fluence of a low dose of lead chloride (1.0 mg/kg) on   
growing rats in the duodenal, proximal, medial parts of 
the small intestine, the activity of saccharase decreased 
by 42.5, 51.8, 26.0, respectively, the distal indicator ap-
proached the control and was 6.1% (Figure 4).

As a result of a high dose of toxicant (5.0 mg / kg), 
the following changes in saccharase activity in growing 

rats are observed. The activity of this enzyme in the duo-
denal, proximal, medial and distal sections of the small 
intestine decreased by 66.7, 67.9, 42.0 and 18.2%, respec-
tively (Figure 4).

In experiments with adult rats, a decrease in saccha-
rase activity in the duodenal, proximal and medial sec-
tions was observed, respectively, at 43.2, 38.9 and 36.1%, 
as the approach to the distal section increases in enzyme 
activity was observed (Figure 5).

Figure 5. Change in saccharase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of adult rats (n = 8)

Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal)

At the administration of a high dose (5.0 mg/kg) of 
lead chloride to adult rats, it was recorded a decrease in 
the activity of saccharase in the duodenal, proximal, me-

dial and distal sections of the small intestine, respectively, 
by 61.4, 58.3, 42.7 and 8.4% (Figure 5).

Figure 6. Change in saccharase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of old rats (n = 8)

Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal)
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In experiments with old rats, enzyme activity of the 
through the proximal-distal gradient undergoes peculiar 
changes. In experiments with a low dose (1.0 mg/kg) 
of lead chloride, saccharase activity in the duodenal and 
proximal sections decreased by 20.9 and 20.5%, respec-
tively, in the medial and distal sections approached the 
control parameters (Figure 6).

As a result of the high dose of lead (5.0 mg/kg) 
in saccharase activity in growing rats, the following 
changes are observed. Enzyme activity in the duode-

nal, proximal, medial and distal sections of the small 
intestine decreased by 37.5, 27.3, 15.0 and 7.2%, re-
spectively (Figure 4).

The next stage of the experiment was carried out 
with the determination of maltase activity. Under the 
influence of a low dose of lead chloride (1.0 mg/kg) on   
growing rats in the duodenal, proximal, medial parts of 
the small intestine, in maltase activity repression was ob-
served, at 31.2, 38.1, 30.8%, respectively, approaching 
the distal section was 16.7% (Figure 7).

Figure 7. Changes in maltase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of growing rats (n = 8)

Note: * – Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal)

As a result of a high dose of toxicant (5.0 mg/kg) in 
maltase activity in growing rats, the following changes 
are observed. The activity of this enzyme in the duo-

denal, proximal, medial and distal sections of the small 
intestine decreased by 45.7, 50.9, 48.2 and 26.7%, respec-
tively (Figure 7).

Figure 8. Change in maltase activity under the influence of lead chloride (1 experiment – 1.0 
mg/kg and 2 experiments – 5.0 mg/kg) in the proximal-distal gradient of adult rats (n = 8)

Note: * Р < 0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small intestine 
(1-duodenal, 2-proximal, 3-medial, 4-distal)
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In experiments with adult rats, it was observed a de-
crease in the duodenal, proximal and medial parts of the 
lower doses (1.0 mg/kg) of lead chloride, respectively, by 
41.3, 42.9 and 32.8%; in the distal section, an approach 
to the control reading was observed (Figure 8).

As a result of the high dose of lead (5.0 mg/kg), the 
maltase activity in adult rats in the duodenal, proximal, 

medial and distal sections of the small intestine decreased 
by 59.0, 56.6, 45.3 and 13.9%, respectively (Figure 9).

In experiments with old rats under the influence of a 
low dose (1.0 mg / kg) of lead chloride in maltase activ-
ity in the duodenal and proximal sections, respectively, 
25.3%, in the medial section by 28.8%, in the distal sec-
tion there is no change (Figure 9).

Figure 9. Change in maltase activity under the influence of lead chloride (1 experiment – 1.0 
mg / kg and 2 experiments – 5.0 mg / kg) in the proximal-distal gradient of old rats (n = 8)

Note: * – Р <0.05; ** – P < 0.01; *** – P < 0.001 – confidence level relative to the control; On the X-axis, the small 
intestine (1 – duodenal, 2 – proximal, 3 – medial, 4 – distal)

As a result of the high dose of lead (5.0 mg / kg), malt-
ase activity in old rats in the duodenal, proximal and me-
dial divisions of the small intestine decreased by 45.6, 48.1, 
41.6%, respectively, in the distal section, enzyme activity 
rises and approaches the control readings (Figure 9).

3. Conclusion
Based on obtained results, it can be concluded that 

a low (1.0 mg/kg) and high (5.0 mg/kg) dose of lead 
chloride in adults and old rats resulted in a change in 
carbohydrase activity from the proximal-distal gradient 
of the small intestine. The topography of the distribution 
of lactase and maltase throughout the intestine lumen in 
animals of all ages has not changed, but saccharase distri-
bution undergoes a change. The decrease in the activity of 
common enzymes in each part of the intestine is recorded 
in all age representatives. In growing rats, these changes 
became more apparent compared to other age groups.

Poor development of digestive enzymes and high 
absorption capacity of the small intestine wall of grow-
ing organisms in comparison with representatives of 
other age groups can be the reasons for such changes. 
Therefore, sometimes pure proteins that are not split 

into amino acids can freely pass into the blood. As a 
result of this property of the small intestine of grow-
ing rats, they are more likely to have food poisoning 
compared to other groups. Hence, under the influence 
of toxicants, growing rats are more strongly influenced 
compared to adults and old rats. In addition, carbohy-
drases activity in the small intestine is not the same and 
the rate of absorption of monosaccharides varies. For 
example, in the proximal part of the small intestine, 
glucose is absorbed three times faster than in the distal 
part. The composition of food, the general condition 
of the body, environmental factors affect the rate of ab-
sorption of carbohydrates. According to studies, 3% of 
the lead coming from food is absorbed into the small 
intestine. In hungry animals, this indicator is doubled. 
The absorption of metal along the gradient of the small 
intestine is not the same and in the medial section is 
higher in percentage. The influence of calcium with 
such absorption in the body is revealed. Lead with food 
inhibits the work of food enzymes in the small intestine 
and as a result digestion decreases. This condition nega-
tively affects intestinal peristalsis.
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Thus, the results of the experiments show that the in-
take of heavy metal – lead chloride from the food, signifi-
cantly reduces the hydrolytic function of the small intes-
tine with respect to various sugars. The degree of severity 
of the shifts depended, first, on the age of the animals and, 
secondly, on the enzymatic activity being determined. 
Comparison of the results obtained on animals of differ-
ent ages indicates that the more vulnerable to intoxicant 
were the growing organisms and less-old ones.

From the results of the experiments, it can be con-
cluded that the chronic intake of lead salt from the food 
has a negative effect on the mechanism of assimilation 
of nutrients. In our experiments, the use of a high dose 
gave deeper shifts than a low dose, in addition, lead salt 
intoxication caused significant disturbances in the func-
tion of the small intestine in a growing organism. These 
indicate that a growing body is more vulnerable to the 

effects of an unfavorable factor than an adult or an old 
organism.

Our data confirms once again the fact that the daily 
intake of heavy metal salts with the food acts as chronic 
stress, causing a change in the hormonal status, changing 
the function of the hypothalamic-pituitary-adrenal and 
hypothalamic-pituitary-thyroid systems, leads to certain 
shifts in the mechanisms of cavity and membrane digestion 
[5, 6, 7]. These data are consistent with the results of other 
studies in which it was shown that chronic effects are unfa-
vorable environmental factors leads to deep changes in the 
structure and function of the digestive system of a growing 
organism [8, 9, 10, 11, 12]. In old organism, the reaction 
to the effect is weakly expressed, obviously connected with 
the fact that in the old age the metabolism decreases, the 
hydrolytic function of the digestive organs slows down the 
passage of food along the gastrointestinal tract [13].
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THE EFFECT TEMPERATURE OF DIFFERENT INTENSITY 
OF ENVIRONMENTS FOR THE ACTIVATION NADH 
OXIDASE OF THE RATS LIVER MITOCHONDRION

Abstract: Study of the determination of the negative and positive effect of temperature of various 
intensity (22–41 o C) on the processes in the cell and tissues on the functions and structures of 
mitochondria, will give a chance to understand the mechanism of more effective treatment.

Keywords: liver, mitochondria, NADH2, rotenone high temperature.
Actuality of the topic: It is known that climatic 

and meteorological factors exert a great influence on 
the general state of the organism and the processes of its 
vital activity. Among them, special attention is paid to 
the thermal factor (hyperthermia), which is one of the 
specific elements of the hot climate of Central Asia. It is 
known that hyperthermia refers to dangerous stressing 
states. However, heat therapy was applied in antiquity, 
and artificial hyperthermia is likely to become one of the 
medical technologies of the 21st century. One of the di-
rections of the problem of hyperthermia is the study of 
physiological and biochemical reactions of the organism 
to the effect of high temperature.

There are many organelles in the cell of living organ-
isms with individual functions that support the vital ac-
tivity of the cell. Among these organelles mitochondria 
is half the cell, producing the energy necessary for the 
functioning of the cell. Substrates are oxidized in the mi-
tochondria, ATP is produced and it has all the properties 
inherent in the cell such as: contraction, ion transport, 
synthesis of proteins and lipids, and the transfer of ge-
netic information by inheritance [1, 3, 5, 24].

In recent years, information has been obtained about 
the favorable effect in the treatment of diseases under 
the influence of controlled ambient temperature [8;11; 
13; 14; 15]. But at the same time, the structures and 
functions of the mitochondria of various organs are al-
most not studied in the treatment of humans. Study of 

the destruction of the synthetic processes of the central 
nervous system, heart, liver, kidneys and other organs, a 
decrease in the function of cells associated with energy 
by 75–80%, with a 15–20% decrease in the formation of 
ATP in mitochondria [3]. The study of the determina-
tion of the negative and positive effect of temperature on 
the processes in the cell and tissues on the functions and 
structures of mitochondria will give a chance to under-
stand the mechanism of more effective treatment.

Objective: Determination of the amount of NADH 
oxidizes of rat liver mitochondria under the influence of 
temperature of different intensity (22–24, 28–30, 35–36 
and 41–42 o C).

Materials and methods of research: The studies 
were carried out on male rats of the Westar line, weigh-
ing 160–180 g. Experimental animals were on a standard 
diet and a feeding regimen.

For the study, the animals were divided into 4 groups. 
The first group (22–24 o C) was left for monitoring. The 
second, third and fourth groups of rats were left at 28–
30; 35–36 and 41–42 o C. After 30 and 60 minutes, the 
rats were sacrificed, the liver was removed and immersed 
in a beaker with a release medium. The liver was cleaned 
of extraneous tissue (fat, connective tissue), then its mass 
was determined by weighing, cut by scissors and placed in 
a tenfold volume compared to the organs of a pre-cooled 
isolation medium and homogenized for 30–40 seconds 
in a homogenizer with Teflon pestle. Mitochondria were 
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isolated from the liver of animals according to the con-
ventional method of differential centrifugation [7] with 
some modifications [19].The mitochondria were then 
washed twice with isolation medium without ethylene-
diaminetetraacetate.

The activity of oxidize systems of liver mitochon-
dria was determined after freezing and thawing of the 
mitochondria. NADH2- and succinate oxidase activities 
were evaluated by adding 3 μmol NADH2, 10 μmol suc-
cinate to a 1 ml cell. The N2-oxidase activity was also 
determined in the presence of 2 μg of rotenone. Change 
medium: 0.25 M sucrose containing 50 mM Tris-HCl, 
pH 7.4 and 5 mM histidine [20]. The activity of oxidase 
systems in the mitochondria was registered polarograph-
ically with a rotating platinum electrode under standard 
conditions in a 1-ml polarograph cell at 25 o C.

Results and discussion:
It is known that liver mitochondria have two oxida-

tion systems – the internal phosphorylating pathway for 
oxidation of succinate and substrates oxidized via NAD, 

and the external pathway of free oxidation of added 
NADH; the initial part of the respiratory chain of this 
path is NADH₂-cytochrome b5-reductase [12]. One of 
these oxidation pathways is inhibited by rotenone (in-
ternal oxidation pathway). In Table 1 shows the results 
of the separate determination of the oxidation rates of 
NADH on the inner and outer paths at 25 o C. It can 
be seen that moderate and high ambient temperatures 
affect the NAD oxidase systems of rat liver mitochon-
dria differently. Holding the animals at 28–30 o C for 30 
and 60 minutes increases the rate of oxidation of NADH 
through the respiratory chain by 6.7 and 12.9%, respec-
tively, from the control (at 22–24 o C), along the exter-
nal – the rotenone-sensitive oxidation pathway NADH 
increased by 4.6 and 12.3%. With an increase in the 
temperature of the medium to 35–36 o C the increase 
in the activity of oxidase systems is markedly enhanced. 
In this case, the rotenone of sensitive NADH oxidase is 
increased by 22.8 and 32.8%, and the rotenone of insen-
sitive NADH oxidase is increased by 24.8 and 38.4%.

Table 1. – Influence of different intensity of ambient temperature on NADN 
oxidase systems of liver mitochondria membranes (М ± м; n = 5–6)

Time, min
Calcium-accumulation capacity of mitochondria,nmol / mg protein

Temperature intensity, o С
22–24 28–30 35–36 41–42

the rotenone sensitive NADН оxidase
30 53.44 ± 3.09 57.02 ± 3.00 65.62 ± 4.12** 49.64 ± 2.13
% 100 106.7 122.8 92.9
60 55.32 ± 3.55 62.45 ± 3.67** 73.46 ± 4.42*** 45.75 ± 3.09**

% 100 112.9 132.8 82.7
the rotenone insensitive NADН оxidase

30 5.05 ± 0.32 5.28 ± 0.40 6.30 ± 0.49*** 7.69 ± 0.54****

% 100 104.6 124.8 152.4
60 5.11 ± 0.49 5.74 ± 0.41* 7.07 ± 0.54** 9.33 ± 0.66***

% 100 112.3 138.4 192.5

Thus, an increase in the temperature of the medium 
accelerates the activity both along the internal and ex-
ternal oxidation pathways of NADN. With increasing 
intensity of temperature, these processes are markedly 
enhanced. In our opinion, an increase in temperature to 
35–36 o С is associated with an increase in the access of 
substrates to the active center of NADH-dehydrogenase 
of liver mitochondria. At the same time, there is no elimi-
nation of cytochrome c from the inner membrane of the 
mitochondria. This means that the controlled high tem-

perature does not disrupt the compactness of the mito-
chondrial membranes.

However, at a temperature of 41–42 o С, another pat-
tern is observed: the internal oxidation pathway of NADH 
is inhibited, and the external pathway rises NADH is 
markedly increased. Under these experimental conditions, 
the activity of the rotenone of sensitive NADH oxidase 
decreases by 7.1 and 17.3%, respectively, from the con-
trol level (22–24 o С), while the rotenone of insensitive 
NADH oxidase, by contrast, increases by 52.4 and 92.5%. 
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In our opinion, the conditions for activation of the external 
pathway of oxidation of NADH and inhibition of the in-
ternal pathway of oxidation of substrates under conditions 
of high temperature of the medium are associated with a 
violation of the function of coenzyme Q and desorption 
of cytochrome c from the inner mitochondrial membrane 
into the inter membrane space, as a result of which the 
flavin 5- cytochrome c 5 to cytochrome oxidase. These 
results indicate a profound disruption of conjugation 
between protein phospholipid bonds of the inner mito-
chondrial membrane during swelling [17]. Disturbances 
in membranes associated with changes in phospholipids 
significantly change the ability of the inner mitochondrial 
membrane to accept cytochrome c [17]. These charac-
teristics are very sensitive to the formation of membrane 
disturbances and change even at small degrees of “hidden” 
damage [17] In our opinion, the cleavage of the phospho-
lipids of the internal mitochondrial membranes by endog-
enous phospholipases upon swelling leads to a disruption 
of the function of the free-floating carrier of the reducing 
equivalents from dehydrogenases to cytochrome chains, 
coenzyme Q [9] In the respiratory chain, there are three 
binding centers for coenzyme Q: 1) investigated and char-
acterized by LS Yaguzhinsky and coworkers [23] hydro-
phobic site in succinate dehydrogenase; 2) the region of 
the respiratory chain between the cytochromes b and c1, 
where antimycin A, 2-hydroxy-3-alkylbenzo and naphtho-
quinones bind; 3) the site of binding of the rotenone to 
NADH-dehydrogenase [24]. At these binding points, the 
coenzyme Q interaction of the coenzyme nucleus with the 
corresponding enzyme is realized at the expense of differ-
ent functional groups of the coenzyme Q molecule [23].

Damaged mitochondria are the trigger for the release 
of cytochrome c through mitochondrial pores [22]. Re-
leased by cytochrome c is the “death sentence” of the cell 
[6]. Cytochrome c entails the transmission of an apop-
tosis signal, the result of which is often various diseases. 
Mitochondrial DNA mutations (mtDNA) can also be 
the cause of many diseases [6]. Compared to nuclear 
DNA, mtDNA is round, small and simple [10; 16]. An 
interesting detail about mutations and mtDNA diseas-
es is that the more nuclear mutations occur, the more 
severe symptoms are encountered [19]. Generation of 
ATP may decrease with mtDNA mutations; therefore, 
cells that depend on DNA produced in mitochondria are 
considered to be the highest risk of disease [11]. Many 

patients in resuscitation departments have a clinical state 
of mitochondrial dysfunction caused by active oxygen 
species and mtDNA damage [10].

The most important antioxidant of mitochondria is 
coenzyme Q10, which is contained in virtually all tissues 
of the body. As is known, coenzyme Q10 is a carrier of 
electrons in the respiratory chain, while at the same time 
effectively protects the lipids of biological membranes 
and lipoproteins of blood from peroxidation, protects 
DNA and proteins from oxidative modification [22].

Here, first of all, we are not interested in what further 
processes will be and the role of cytochrome c, which is 
released, is, but the fact of its release from the mitochon-
dria. From our point of view, this simple, at first glance, 
act is very important, because as a positive feedback sup-
ports the violation of the transport of electrons in the 
respiratory chain, reduces the utilization of molecular 
oxygen by mitochondria and, therefore, promotes its 
accumulation in the cell and the stability necessary for 
apoptosis states of oxidative stress first in the mitochon-
dria, then in the cytoplasm and throughout the entire 
cell. In addition, positive feedback on the maintenance 
of oxidative stress in cells is realized, obviously, through 
other channels. One of them is the active form of oxygen-
dependent damage to mitochondrial DNA (mtDNA) 
with the formation and accumulation, in particular, of 
8 hydroxy 2' deoxyguanosine. This oxidative damage of 
mtDNA is repaired to some extent [2]. Another chan-
nel of such feedback may act by oxidative damage to the 
mtDNA polymerase, which should result in a decrease in 
mtDNA replication and, accordingly, mitochondrial base 
attenuation. Thus, in mitochondria, there are different 
ways of keeping the oxidative stress that arises in them 
no lower than a certain level.

Discussion. When rats are kept at 28–30 and 35–36 o C, 
the permeability of membranes for substrates is slightly 
exceeded, but stability will not change. The cell passed 
from one physiologically metabolic state to the second 
active state, improves the delivery of substrates, oxygens 
and energy to cells and tissues of the body. When the rats 
are kept at a temperature of 41–42 o C, the mitochondria 
of the liver are inflated, the outer membranes are cracked 
and, in connection with the injury of the inner mem-
brane, cytochrome c and other propooptical proteins 
from the membrane will escape and reach the nucleus of 
the cells to injure it.
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Abstract: The total amount of antioxidants in different trees for example in Morus nigra L., 
Prunus persica L., Serasus vulgaris L. and Juglans regia L. leaves were found at different seasons. 
The results showed that the highest concentration of antioxidants in spring was found in walnuts 
and peaches than summer season. The amount of walnut leaves was about 9.105 ± 0.05 mg/g, and 
in peach leaves was about 9.082 ± 0.075 mg/g.

Keywords: antioxidant, Morus nigra L., Prunus persica L., Serasus vulgaris L., Juglans regia L., 
Vitis vinifera, extract, leaf.

1. Introduction
Antioxidants are biologically active compounds and 

are important in plant and animal organisms. Antioxi-
dants are essential for the function of natural detoxifica-
tion systems to remove free radicals and radical forms 
from the body. Free radicals would arise as a result of 
chronic stress and the accumulation of radioactive, vari-
ous chemicals in the environment in the body [1, 2].

2. Results and discussion.
As you know, the negative effects of environmen-

tal factors and applying of the pesticides in agriculture 
will cause as harm to the health of the population. The 
human body accepts residual pesticides through the 
nutritional chain. It gradually begins to accumulate in 
different organs, especially in the liver. As a result, the 

metabolism in the cells changes and causes the gradual 
formation of various free radicals. Our department has 
been studying the effects of karate pesticides on rats 
during many years and ways of their correction have 
been studying [1, 3, 5]. Plant antioxidant used in cor-
rection. The main purpose of our work is to find cheap 
and suitable natural antioxidants. Therefore, we detect-
ed the total antioxidant quantity in the plant antioxi-
dant factor by Rogojin method [4]. In the correction 
the plant antioxidant factor (PAF) was applied from 
extracted 3 different fruit trees of leaves in Morus nigra 
L., Prunus persica L., Juglans regia L. and positive re-
sults were obtained. Therefore, we researched the total 
amount of antioxidants in a number of fruit trees. The 
results were shown in (Table 1).
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Table 1. – Total amount of antioxidants in different fruit trees (mg/g)

Name of the plant Spring Summer Autumn
1. A leaf of Juglans regia L. 3.61± 0.07 9.105±0.05 5.7±0.07
2. A fruit of Juglans regia L. 3.15 ±0.125 5.801 ± 0.032 –
3. A leaf of Morus nigra L. 4.65 ± 0.55 2.693 ± 0.29 0.233± 0.07
4. A leaf of Prunus persica L. 3.3125 ± 0.113 9.082 ± 0.075 5.7 ± 0.22
5. A leaf of Ficus carica L. 2.735 ± 0.167 4.234 ± 0.045 1.725 ± 0.025
6. A leaf of Vitis vinifera 4.192 ± 0.239 6.85 ± 0.11 0.83 ± 0.5
7. A branch of Vitis vinifera 3.8 ± 0.483 7.068 ± 0.108 0.403 ± 0.097
8. A curl of Vitis vinifera 2.065 ± 0.25 4.168 ± 0.009 –
9. A leaf of Cerasus vulgaris L. 3.65 ± 0.433 6.63 ± 0.341 0.94 ± 0.195
10. A branch of of Cerasus vulgaris L. 2.275 ± 0.175 4.632 ± 0.109 0.601 ± 0.273
11. A fruit of of Cerasus vulgaris L. 2.45 ± 0.05 3.08 ± 0.079 –

The results showed that the highest concentration 
of antioxidants was found in summer that in walnut and 
peaches leaves than spring and autumn. In walnut leaves 
its content was 9.105 ± 0.05 mg/g and in peach leaves it 
was 9.082 ± 0.075 mg/g.

There are xinons, flavonoids, vitamins B and C 
(4–5%), carotene 12 mg/%, various xanthines and efir 
(ether) oils in walnut leaves. The high concentration 
of total antioxidants in the extract of Morus nigra L. 
leaves was 4.65 ± 0.55 mg/g in the spring, it was 2.693 ±  
± 0.29 mg/g in summer, and its quantity lowered to 
0.233 ± 0.07 mg/g in autumn. We observed that the 
total amount of antioxidants in peaches in summer and 
autumn is much higher than the concentration of leaves 

of Ficus carica L. and Morus nigra L. plants. From leaves 
of Prunus persica L. and Morus nigra L. were used in the 
gastrointestinal tract diseases to cure. A boiling of Prunus 
persica L. is used to treat diabetes, skin diseases. The total 
amount of antioxidants in the sprig of Vitis vinifera in 
the summer season was 7.068 ± 0.108 mg/g, and in the 
leaves were 6.86 ± 0.11 mg/g. The high concentration 
of antioxidants in Serasus vulgaris L. was about 6.63 ±  
± 0.341 mg/g in summer. It was about 4.632 ± 0.109 
mg/g in the rod, in fruit it was about 3.08 ± 0.079 mg/g.

3. Conclusion
Thus, the highest amount of antioxidants in the 

leaves of different fruits was found in the leaves of walnut 
and peaches in summer.
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caricide used for these pests and their biological efficacy has been studied. Moreover, based on these 
result, recommendation have been made for commercial grower.
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One of the main problem nowadays is to provide the 

population of our country with quality products of veg-
etables. Among other agricultural crops, pests and dis-
eases impacte tomato crop yield severe. In recent years, 
tomatoe production yield lost attributed to russet mite 
(Aculops lycopersici Massee) damage in Uzbekistan.

The russet mite dameges many plant during its all life 
satges except egg phase. We conducted experiments to de-
tect different levels of russet mite damage in various plants. 
Damaged plants were observed every 3 days. In some 
plants, the development of russet mite is slow that others 
where russet mite reproduce on stem rather than on the 
leaf of the plant. Monitoring results are shown in (Table 1).

Russet mite damage was observed on stems and 
leaves of Solanaceous plants. The pest movies upword 
on the plant until the plant dies. In the potatoes (Solanum 
tuberosum L.) plant turns in to light bronze color and 
deformities unevenly, where plant leaves drys and the 
plant dies just like in tomatoes.

Black nightshade (Solanum nigrum L.) is more suscep-
tible to the russet mite damage. Pest completes more life 
cycle than on tomato. Moreover, the pest fecundity was 
higher in black nightshade plant than on tomato plant. 
Eggplant (Solanum melongena L.) is also considered a very 
good host for russet mite. The russet mite reproduces very 

good on eggplant as a result the plant leaves turn in to yel-
low color and eventually plant dies. On tomatillo (Physalis 
ixocarpa) the pest develops rapidly on the both side of 
the leaf. As a result, both side of the leaf turn in to yellow 
color and it starts drop out from the stem. This symptom 
might be due to the damage of the leaf trichomes. There 
was a moderate development of the russet mite on field 
bindweed (Convolvulus arvensis). In other plants no de-
velopment of russet mite was observed.

The biological effectiveness of chemicals on tomato 
plant growth in 2016–2017 was rising in “Sevara Brend 
Tayr” farmer, Qibray district of Tashkent region. Experi-
ment was conducted base on Sh. T. Hodjaev (2004). To 
calculate the amount of russet mite, samples were taken 
from a middle of tomatoes. Ten samples were taken from 
each treatment 10. One leaf was selected for observa-
tion from infested plant. The amount of russet mite was 
counted on one life. The observations were made on 
plants day one, three, seven, and 14 days after acaricide 
was applied. The efficacy of the chemical control esti-
mated using the Abbot’s (1925) formula. Look for table 
2 for results.

Rainbee Effectum Duo, 40% clarity. (0.2 l/ha), 
Neomectin, 3.6% k. e. (0.15 l/ha), Benthos, 1.8% k. e. 
(0.5 l/ha), column, 50% p. p. (1.0 l/ha) Vertimek, 1.8% 
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k. e. (standard) pesticides have been tested. It was found 
that the above-mentioned pesticides have a biological 
efficacy from 86% to 94%.

Therefore, these pesticides are considered to be an ef-
fective way of controlling when they are used mentioned 
amount in above.

Table 1. – Host plants of russet mite (2016–2017 years)

№ The scientific name of the plant Common name of plant Damage rate
1. Lycopersicum esculentum Mill. Tomato +++
2. Physalus ixocarpa Mill. Tomatillo +++
3. Solanum tuberosum L. Potato +++
4. Solanum dulcamara L. Red nightshade ++
5. Solanum nigrum L. Black nightshade +++
6. Convolvulus arvense Field bindweed ++
7. Capsicum annuum L. Hote red pepper +
8. Nicotiana tabacum L. Tobacco 0
9. Nicotiana longifolia L. Long leaf tobacco 0
10. Brassica oleraceae L. Cabbage 0
11. Petroselinum cricpum L. Parsley 0
12. Doucus carota L. Carrot 0
13. Cucumis sativa L. Cucamber +
14. Mello sativa Duch. Melon +
15. Solanum melongena L. Eggplant ++
16. Cucurbita maxima Duch. Squash 0
17. Gossypium hirsutum L. Cotton 0

Explanation. 0 – Russet mite cannot reproduce.
+ – hope does not show symptom;
++ – host plant attracts the russet mite, host plant shows severe damge and sometimes host palnt dies;
+++ – Russet mite reproduce fast and feed well, the plant loses most of its yield.

Table 2. – Efficiency of pesticide in tomatoes in the field experience farmer. 
“Sevara Brend Tayr” Kibray district work fluid 300 l/ha, 2017

Treatment
Appli-
cation, 

l/hа.
Active agent

Numbers of russet mite on tomato stem.
Biological efficacy, days,%

after ap-
plication

Days after application
1 3 7 14 1 3 7 14

Effectum-Duo, 
40% c. e. 0.2

lambda-cyh-
alothrin +
imidacloprid

37.5 4.5 3.3 1.7 3.0 88.5 92.2 96.1 93.5

Neomektin, 
3,6% c. e. 0.15 Abamectin 40.1 5.2 4.3 4.0 6.7 87.6 90.5 91.4 86.4

Benthos, 1,8% 
c. e. 0.5 Abamectin. 

1.8% ЕС 38.2 4.2 3.0 1.5 2.8 89.5 93.1 96.6 94.0

Colo,
50% p. s. 1.0 Diafenthi-

uron 35.9 4.3 3.2 2.0 2.3 88.6 92.1 95.2 94.8

Vertimek,
1,8% c. t. (et-
alon)

0.2 Abamectin 35.4 3.1 2.5 2.2 3.9 91.6 93.8 94.6 91.0

Control (water) – – 34.6 36.2 39.5 40.2 42.4 – – – –
НСР05 3.4
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At the end of the 1950s and 1960s, the water flow of 
the Amudarya and the Syrdarya declined sharply, which 
led to significant changes in the natural and ecological 
situation in the Aral Sea area. With the draining of the 
Aral Sea – the process of desertification, changes in soil 
formation conditions began here. A decisive role in soil-
forming processes began to play the arid-zonal factor, 
which led to a sharp transition of hydromorphic soils 
to automorphic desert soils. Such a rapid transition, 
when for a few years the groundwater level has signifi-
cantly decreased and soil has dried up, predetermined 
the peculiarities of their evolution in the first stage of 
aridization. As a result of the development of evolution-
ary processes, the evolutionary soils have fallen out of 
evolutionary chain, and the transition from meadow soils 
to marshy soils, characteristic for the ancient lowland 
plains of the lower reaches, has been erased. The genesis 
of soils at this stage, with the exception of solonchaks, 
is almost completely determined by the features inher-
ited from the preceding, initial soil-forming processes. 
Therefore, the soils of the first stage – the drying stage, 

which lasts 25–30 years, refer to residual-meadow and 
residual-meadow tugai. And together with these soils, 
solonchaks are formed, also having residual signs of the 
original floodplain-alluvial soils [9].

According to the data of N. V. Kimberg, M. I. Ko-
chubey and S. Sh. Shuvalov, in the “living” delta areas, on 
the site of the dried up lakes there were about 40% of the 
total area, semihydromorphic solonchaks and residual 
peaty-bog or silty-bog soils are developing. In the group 
of residual soils, drying desiccating soils are distinguished 
(Borovskii, Pogrebinsky, 1958, Kievskaya, 1983). The cri-
terion for separation is the degree of desiccation of the 
soil profile, determined by the composition of the changed 
vegetation, as well as the signs of desertification and soil 
degradation. At the end of the last stage, the soil acquires 
the characteristics of one of the zonal desert soils [1].

The evolutionary orientation of the development 
of soils in the delta is not uniform, it is determined by 
geomorphological and hydrogeological conditions, and 
together with this lithological composition of soils and 
grounds [8].
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The soil map of the lower part of the delta of the 
Amudarya (Popov, Sektimenko, Tursunov, 1992) re-
flects the current state of its soil cover. The location 
of soils within geomorphological regions in a certain 
genetic sequence – from hydromorphic soils to desert 
automorphic ones – allows us to see the paths of their 
evolutionary development under conditions of sharply 
arid and widely spread aridization [8].

Hydromorphic conditions on the prevailing part 
of the territory disappeared long ago and landscapes 
acquired a deserted character, the soil cover reached a 
typically deserted stage of development. Takyr, desert 
sandy soils and residual solonchaks are widespread in 
these territories, and the residual-hydromorphic soils 
have clear signs of takirazation. Deep cracking of soils 
during drying, formation of large karst-suffosive valleys 
and huge basins of blowing, formation of sandy hillocks 
and drifts is very widespread here. Funnels of shrinkage-
erosion origin are formed where there are clayey and 
heavily loamy soils with a large volume shrinkage coef-
ficient. When dried, they form pronounced cracks of 
desiccation (Felitsiant, 1953; Zemsky, 1954; Shelayev, 
Weilert, 1956) [9].

The distribution of sandы in these parts of the delta is 
to a certain extent connected with the location of ancient 
channels, in which almost sand deposits are deposited, 
sometimes covered with a thin clayey crust. As a result 
of the intensification of the aridity of the climate, defla-
tion processes become more active. In the paleochan-
nels, huge funnels are formed, blowing up to 2–3 m in 
depth, up to 10 m in diameter. Also in the paleochan-
nels as a result of accumulation of deflated material, 
so-called chokalaks are formed and a kind of chokalak 
relief is formed. The height of the sandy hillocks reaches 
5 m, the diameter is 10–15 m. Often their dimensions 
are smaller, respectively 2 and 3–5 m. All of the above 
negative phenomena leading to soil degradation are the 
indispensable companions of desert soil formation on 
drying delta plains.

As a result of extensive aridization of the region, 
some elevated areas passed through a stage of alluvial 
meadow and semi-hydromorphic drying soils and en-
tered the phase of desert automorphic soil formation, 
which, depending on the nature of the deposits, flows in 
two directions, takyr soils are formed on loams and clays, 
with residual marshy features, and on sand and sandy 

loams – desert sandy soils. Together with the aforemen-
tioned solonchaks with increasing aridization, they pass 
a semi-automorphous stage of solonchak soils and subse-
quently desalinate surface of them and become takyr. In 
the evolutionary development, in some cases, can reach 
the stage of the residual marsh soils [13].

To date, the delta is dominated by various genetic 
variants of residual semihydromorphic soils, including 
solonchaks. They have more than half the territory. The 
initial stage of the evolution of soils under the influence 
of anthropogenic aridization is completed and places in 
semi-automorphic conditions of the soil enter the next 
stage of desertification, which this stage will also be tran-
sitional. In the future, under the influence of high desert 
hydrothermal factors, the residual signs of meadow and 
bog soils in their morpho-genetic characteristics will 
have subordinate significance and begin to prevail signs 
of takyr and desert soils. Similarly, the processes of de-
sertification will affect solonchaks (Popov et al., 1982, 
1985a, Tursunov, 1987) [11].

V. V. Egorov (1959), considering the question of 
the evolution of the soils of the delta of the Amu Darya, 
comes to the conclusion that “… the transition from 
the marshy to the meadow stage does not always occur 
gradually. A sharp decrease in the water regime towards 
drainage may be accompanied by a weakening of biologi-
cal activity and a relative decrease in the effective fertil-
ity of soils. Only with great convention can you name 
such soils, as is done, marsh-meadow. In them only the 
residual properties of bog soils predominate, while the 
properties of meadow soils have not yet developed. The 
systematic position of these soils also needs to be clari-
fied, taking into account the fact that their immediate 
passage into desert soils in the corresponding zone …” 
The correctness of these conclusions is confirmed even 
now, and they can be extended not only to hydromorphic 
soils, but also to the rest of the variety of transitional soils 
common in the lower reaches. Following the disappear-
ance of the Aral Sea and the appearance of the base of the 
Aral Sea (Aralkum), the decrease in the basis of erosion 
and the sharp drop in the level of the delta’s groundwater, 
meadow and marshy soils, as well as solonchaks, quickly 
transform into semi-hydromorphic humidification con-
ditions and undergo a drying. Within 25–30 years they 
retain the basic morphogenetic features of hydromor-
phic soils, although by the end of this stage groundwater 
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in them can descend deeper than 5 m. In them, as it 
were, the high reserves of organic matter inherent in 
marsh and meadow soils are preserved. Here, residual 
signs of oxide and especially ferrous iron forms of gley 
horizons are clearly preserved. That is why at the first 
stage of the general process of regional anthropogenic 
aridization of the Aral Sea, during the drying out stage, 
the transitional soils were decided to be called residual-
marsh and residual-meadow soils. They are also isolated 
as an independent genetic subdivision and soils drying 
tugai – residual-meadow tugai soils [8].

With the desiccation of the Aral Sea and desertifi-
cation of the delta, its biogeocenoses sharply declined 
and its tugai vegetation dried up. Reed is modified into 
molding forms and perishes. Most of the territory of the 
Aral Sea is used as pastures, often unproductive. In the 
future, with the broad development of the processes of 
desertification and degradation, the quality of pastures 
will further decrease. Proceeding from this, it is necessary 
to resort to periodic flooding of pasture and hayfields, 
which simultaneously with increasing their productiv-
ity somewhat suspend the desertification of individual 
territories. It should also be noted for a good experience 
of creating the juniper reeds in Muynak.

At the stage of desertification, the soil will acquire 
the characteristics of one of the zonal soils-takyr, desert 
sandy or residual solonchaks. Differences in soil pro-
cesses in the prognostic stage are smoothed out, but fa-
cies differences that predetermine salinity, deflation, the 
degree of profile differentiation to genetic horizons, and 
fertility indicators of soils acquire great importance. In 
extra arid conditions, there is a further convergence of 
soils, and the main indicators on which their division 
was-the content of humus, the level of provision of gross 
and mobile forms of nutrients is leveled. The level of fa-
cies and lithologic properties or differences in the me-
chanical composition come to the fore [9].

According to V. Y. Sektimenko and other scientists, 
based on the study of soil cover, the main variety of soils 
in the lower part of the Amudarya delta can be repre-
sented by the following list:

I-hydromorphic: 1-meadow-residual-bog, 2-solon-
chaks typical, 3-solonchaks bog, 4-solonchak-meadow;

II-transitional: 1-residual-bog, (a-drying, b-dried, 
in-desiccated), 2-residual-meadow (a-drying, b-dried, 
in-desiccated), 3-residual-meadow tugai (a-drying, b-

dried, in-desiccated), 4-meadow-takyr, 5- solonchaks-
residual-bog, 6-solonchaks-residual-meadow.

III-automorphic: 1-takyr, 2-desert sandy (a - on al-
luvial deposits, b – on tertiary sandstones), 3-solonchaks 
residual.

IV-irrigated: 1-meadow, 2-meadow-takyr [9].
The systematic list reflects both the classification-

taxonomic levels of genetic groups of soils in accordance 
with the “Classification and diagnostics of soils” (1977), 
and the same indicators according to the classification of 
B. V. Gorbunova and N. V. Kimberg (1962, 1974).

In addition, the list includes classification-taxonomic 
levels for residual-bog, residual-meadow, residual-meadow 
tugai soils, as well as solonchaks-residual meadow and re-
sidual-marshy (V. E. Sektimenko, A. A. Tursunov, 1988) 
which are revealed in the delta for the first time [10].

The aforementioned soils represent one of the stages 
of drying of bog soils formed in these territories during 
the past alluvial-flood regime of humidification, which is 
also reflected in the residual signs of the marsh process 
along their profile. Therefore, these meadow soils are re-
ferred to meadow residual-bog soils, which, with further 
drying of the delta, can go to meadow-takyr or residual-
meadow through a stage of intensive salinization [9].

Meadow residual-bog soils occupy the youngest sur-
faces in the lower part of the Amu Darya delta and are 
mainly confined to territories that, as a result of local sup-
port of river and waste waters, maintain a close ground-
water level, most often within three meters. The profile 
of soil data is characterized by the presence of gley hori-
zons in both the upper and lower layers. In the absence 
of flooding, there is an effusion and dissociative-effluent 
water regimes that, with mineralized groundwater, con-
tribute to the formation of a salt profile in the type of 
solonchaks. With meadow soil formation, a special com-
position of vegetation develops. In meadow residual-bog 
soils, first of all, reeds grow, which, with increasing dry-
ing, turns into a creeping shape, in the form of separate 
plants up to 10–15 cm in height. Meadow communities 
from tamarisk, reed, and chingil come to replace marsh 
vegetation. From leguminous plants there is licorice, 
and also a camel thorn. With increasing of soil salinity, 
meadow vegetation dies off, giving way to halophytes – 
Kareliania, parselystnik, Kermek, some solyanka. Mead-
ow residual-bog soils are formed mainly on sediments of 
the lake facies of sedimentation [5].
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In the desert zone, bog solonchaks are widespread, 
it is a subtype of solonchaks combining salt accumu-
lation with swamping. These solonchaks are called in 
various places by blinders, salty mud. An indispensable 
condition for their development are constantly close, 
highly mineralized, drainless groundwater, which to-
gether with capillary removal of salts to the surface of 
the soil creates conditions for anaerobiosis in it. This af-
fects the strong gleying of the entire profile. Solonchaks 
of the described subtype are developed on the coasts of 
saline lakes, as well as in closed depressions of modern 
alluvial plains. The profile of the bog solonchaks of the 
desert zone is given in the example of the sample cut 
No. 27.

Sample cut 27, 2017 August 23. B. R. Ramazonov, 
A. J. Ismanov. Muynak district, from the road 350 meters 
to the north-west. The surface is devoid of vegetation and 
covered with a rough dark crust with white spots.

0–1 cm. Earth-salt, durable moist crust.
1–6 cm. Rick, moist, saturated with salts.
6–40 cm. Light-brownish, gray and rusty patches, 

weakly dense, wet loam.
40–92 cm. Clay of the same color, but with 75–78 

cm intensely blue with bright rusty spots, reed residues 
and a mass of large particles of gypsum.

92–150 cm. The whitish gray, moist, medium sand 
with large rusty and bluish spots, there are small sea-
shells – Cardium edula.

From 150 cm begins salty groundwater.
Bog solonchaks are allocated in a large amount of salt 

accumulation, usually by the chloride character of salinity 
and increased carbonate content. Residual saline solon-
chaks of the desert zone – in which the solonchak process 
has stopped, salt accumulations are relict in character and 
with them signs of a transition to some sort of, depending 
on lithology, automorphic soil: takyr or desert sand. Re-
sidual solonchaks are always found on high river terraces, 
in ancient deltas or dried parts of modern deltas. All these 
surfaces in the recent past experienced hydromorphic con-
ditions, as evidenced by rusty stains of iron oxide. Mor-
phological varieties of residual solonchaks are the same as 
typical: plump, cortical, cortical-plump. In addition, there 
are solonchaks with a takyr surface, which are called takyr 
solonchaks [6]. The impact of mankind and its economic 
activities on the environment is one of the most important 
issues of our time. Nature itself undergoes changes under 
the influence of various factors. Especially dynamic are the 
water systems, and their evolution even in one developed 
natural history area proceeds in different ways depending 
on the set of environmental conditions.
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REARING OF TRICHOGRAMMA SPECIES 
(T. EVANESCENS, T. PINTOI, T. CHILONIS) IN VITRO CULTURE

Abstract: This article reports Trichogramma evanescens, Trichogramma pintoi and Trichogramma 
chilonis (Hymenoptera: Trichogrammatidae) were cultured in vitro from eggs to adults on artificial 
diets, which contained no insect components. The results of our experiments using artificial media 
devoid of insectan additives for rearing T. evanescens, T.pintoe, T.chilonis in vitro.

Keywords: Artificial media, parasitoid growth factors, in vitro, hemolymph, egg yolk, inorganic 
salt mixture, cow milk, Trichogramma spp, predator, biological efficiency.

Introduction
At the process of entirely rearing trichogramma para-

site in the laboratory condition cultivates Sitotrogo cere-
allela Olive egg a lot of corn productions such as grain, 
maize, barley and worker force are spent. In the result of 
it, rearing price is increased. More than 150-thousand-
ton barley is emitted in exist biolaboratories in Uzbeki-
stan in a year [4; 5; 6].

Emitting this barley, other diets cultivation happens 
in the account of decreasing producing of plants or en-
terprises. This testifies that above mentioned process is 
damaging for diets industry.

In Uzbekistan 2014–2016 years for 3 year’ investiga-
tions rearing trichogramma in the diets medium, which 
belongs to artificial medium researches showed its good 
results. ( Jumaev R., 2016., 2017).

The artificial rearing of Trichogrammatidae started a 
long time ago, with the main goal to try obtaining a mean 
to multiply and produce parasitoids to be released in bio-
logical control strategies. But it is also a powerful tool to 
conduct studies on biology, physiology and behavior of 
entomophages, especially endoparasitoid species [1; 3; 5].

Materials and methods
Trichogramma stock: T. evenecens, T.pintoe, 

T.chilonis were collected from Tashkent province, Buka, 

Okkurgan and Piskent districts, and reared in the labora-
tory on Heliothis armigera and Agretus segetum.

Ingredients for in vitro medium: Pupae hemo-
lymphy (G.melonnellan or H.armigera), cow milk or 
10% powdered milk solution, chicken embryo extract 
and Neisenheimer’s mixture salt.

Preparation of the ingredients
– Insect hemolymph collection: A live pupa was 

immersed in water bath at 60 ° C for 6 or 7 min to avoid 
blackening of the hemolymphy. After surface sterilization 
with alcohol and need sterile condition.

Chicken embryo extract collection: The Chicken 
embryo extract, only it should be the egg yolk and need 
sterile condition ( Jumaev R., 2016., 2017).

– Milk: Fresh cow milk or 10% powdered milk solu-
tion also need sterile condition.

– Inorganic mixture salt: Use Neisenheimer’s mix-
ture salt (NaCl 7.5 g, KCl 0.1 g, CaCl2 0.2 G, NaHCO3 
0.2 g, H2O 100 ml).

Artificial “egg-cards”
There are 2 types of artificial “egg-cards Tri-ring “egg-

cards” 2 pieces of plastic film are used. The semispherical 
concaves are made on the upper plastic film. Artificial 
medium is poured into concaves fully (but without over-
flow) with a micro-syringe or micro-pipette. The bottom 
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plastic film has no concaves. The upper and bottom 
plastic films are separated and stretched tightly by three 
plastic ring with different inner diameters, in our Cass 
they are: 5:5 cm, 5.4 cm, 5.2 cm respectively [1; 2; 4].

Components of artificial diets for 3 Trichogram-
ma spp.

The first medium: for Trichogramma evanescens, He-
molymph (A) G.melonnellan (A1) 41.5 ± 0.5%, Neisen-
heimer’s (A2) 15.5 ± 0.5%, Chicken egg yolk (A3) 20.5 ±  
± 0.5%, milk (A4) 22.5 ± 0.5%.

The second medium: for Trichogramma pintoi, He-
molymph (B) Heliothis armigera (B1) 45.5 ± 0.5%, Neis-
enheimer’s (B2) 13.5 ± 0.5%, Chicken egg yolk (B3) 20.5 ±  
± 0.5%, milk (B4) 20.5 ± 0.5%.

The three medium: for Trichogramma chilonis, He-
molymph (C) Agretus segetum (C1) 45.2 ± 0.5%, Neisen-
heimer’s (C2) 13.2 ± 0.5%, Chicken egg yolk (C3) 21.6 ±  
± 0.5%, milk (C4) 20.0 ± 0.5% [2; 4; 5; 6].

The results of the research
It was showed in the Table 1 that the pupae hemo-

lymphy of either G.melonnellan or H.armigera Hb could 
be used as the main component of the artificial diet for 
the development of T. evenecens, T. pintoi, T.chilonis. There 
was no significant difference in their parasitism, survival, 
percentage of pupation, adult emergence and reproduc-
tively when the pupae hemolymphy of G.melonnella was 
used instead of that of H.armigera Hb [4; 5].

Table 1. – Development of Trichogramma spp, (T. Evanescens, T. Pintoi, T. Chilonis) 
reared in vitro laboratory experiences, 2017 year. (+ 26 ±2 ° С, RH 75 ± 3%)

№ Composition of medium%

The 
amount 
of dam-

age%

Development degree of Trichogramma 
spp generation in artificial medium by 

days Genders 
proportion

♂: ♀larva 
period

Pupa 
period

Mature 
period 

(imago)

larva 
period

1.
T/E Trichogramma evanescens

68.3 1.5 ± 0.3 4.3 ± 0.3 4.2 ± 0.5 3.5 ± 0.5 1:4TE1 TE2 TE3 TE4

41.5 ± 0.5 15.5 ± 0.5 20.5 ± 0.5 22.5 ± 0.5

2.
T/P Trichogramma pintoi

81.8 1.6 ± 0.3 4.6 ± 0.3 4.4 ± 0.5 4.2 ± 0.5 1:5TP 1 TP 2 TP 3 TP 4

45.5 ± 0.5 13.5 ± 0.5 20.5 ± 0.5 20.5 ± 0.5

3.
T/CH Trichogramma chilonis

83.5 1.8 ± 0.3 5.1 ± 0.3 4.8 ± 0.5 5.9 ± 0.5 1:7TC1 TC2 TC3 TC4

45.2 ± 0.5 13.2 ± 0.5 21.6 ± 0.5 20.0 ± 0.5
Control

91.3 1.4 4.1 3.7 7.5 1:7
H.armigera eggs

It is obvious in the research, prepared all mediums of diets are harmed with Trichogramma spp generation and 
put their eggs [4; 5; 6].
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ECOLOGICAL SITUATION OF THE TYPE OF POETA 
BULBOSAE-CARICETA PACHYSTYLIS PASTURES

Abstract: The article contains of ecological situation of foothill area in Kashkadarya basin. The 
productivity of efemer and efemeroid plantsandsize of the influence of anthropogenic factors are 
given. The increasing of cattle and shortening of the pastures will influence to decreasing of plant 
communities andit causes to desertification.

Keywords: pasture. Ephemeras, ephemeroid, cattle, livestock, plant, basin, productivity, de-
sertification.

Ephemeral-ephemeroidsare mainly mesophyll and 
xerosmesophyll species. Their vegetation period con-
sists of autumn and spring, partly winter. The edifica-
tory plants of this type are: Carex pachystilis and Poa 
bulbosa and Ephemers – Ephemerophyta, where many 
plants participate in a harmonious combination.

The productivity of efemer and efemeroid plantsde-
pends primarily on climatic conditions. During the years 
when moisture is high, the productivity of these com-
munities can increase by 1.5–2 times. Moreover, their 
productivity is also dependent on the current ecologi-

cal state of pastures – the type and size of the influence 
of anthropogenic factors. The main indicator of this is 
the increasingof wild plants that not ate by cattle in the 
pastures. This negatively affects to the development of 
livestock and their reproduction. All of this gives infor-
mationthat it is the degradation of the ecological situa-
tion or the degradation of the ecosystem [2].

The pastures of Cariceta pachystylis consist of 
Ephemeropoia – Poeta bulbosae – Cariceta pachystylis, 
ephemeral – Poa bulbosa – Phlomis thapsoides and-
Carex pachystylis with the mixtureof Cousinia resinosa, 
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Cousinia resinosa – Artemisia sogdiana – Carex pa-
chystylis and others.In general, large herbs, Artemisia 
sp., Alhagi sp., with the mixture of Carex pachystylisin 
foothillsin autumn-spring, partly in winter monthswill 
be nourished by cattle and productivity will be got to 
3.3–3.4 centers per hectare, freezing soil is the main pas-
tures in the territory.

The Carex pachystylis pastures are widely spread on 
the foothills at the altitudes of 500–900 (1000) m above 
the sea level and spread among the dried cultivating and 
form the essential pastures for livestock.

Ephemeral – Poeta bulbosae – Cariceta pachystylis 
pastures are found around the village of Kizilchaura on 
the left side of the Kumdarya, around Otchopar and 
Hayitkul, in Lolabulak foothills, in the surroundings 
of the village of Sarakamish and Karakiya.Large grassy, 
that Alhagi sp., Carex pachystylis, Lagonychium farctum, 
Artemisia sp., ephemers, Carex pachystylis are grown in 
thearound Old-Anhor channel, in the Kuktosh, Gallachi 
and Chorshanbe villages.

Carex pachystylis, Phlomis thapsoides and Artemisia 
sp., that they are ephemeroids and grows on the left sides 
of the Kumdarya, in the area of Kattatukmor, inthe right 
sides of Kashkadarya.The population of Amygdalus spino-
sissima, Aretemisia sp., Carex pachystylis grows on the left 
sides of the Jinnidaryo and in Kurgancha and Tosh villages.

List of widespread plants in the pastures of Poeta 
bulbosae – Careceta pachystylis pastures

Small bushes and semi bushes
Artemisia serotina
A.sogdiana
A.turanica
Hulthemia persica
Lagonychium farctum
Perennial herbs
Acroptilon repens
Alhagi canescens
A.pseudalhagi
Astragalus cottonianus
A. korolkovii
A.sieversiana
Achilea biebersteinii
A.santolina
Capparis spinosa
Centaurea squarrosa

Convolvulus subhirsutus
Delphinium semibarbatum
Eremostachus arctiifolia
E.labiosissima
Eremurus L.
E.olgae
Haplophyllum perforatum
H.pedisellatum
Phlomis thapsoides
Psoralea drupacea
Stipa hohenackeriana
Trichodesma incanum
Ephemeroids
Bunium chaeropylloides
Carex pachystylis
Gagea gageoides
Gentiana olivieri
Hordeum bulbosum
Poa bulbosa
Scaligeria allioides
Two and annualherbs
Artemisia scoparia
Aegilops crassa
A.cylindrica
A.triuncialis
Bromus dantoniae
B.oxyodon
B.macrostachys
Anisantha tectorum
Cousinia resinosa
C.radians
Carthamnus oxyacantha
Capsella bursa-pastoris
Euclidium syriacum
Galium tricorne
Garhadiolus papposus
Heterocarium macrocarpum
Hordeum leporinum
Hypecoum parviflorum
Koelpinia linearis
Lappula microcappa
Strigosella turkestanica
Neslia apiculata
Papaver pavoninum
Roemeria refracta
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Spinacia turkestanica
Taeniatherum crinitum
Trigonella grandiflora
Turgenia latifolia
Torilis leptophylla
Veronica campylopoda
Vulpia myuros

The practical development of pasture-sheep breed-
ing technology in production ensures the restoration and 

increase in feed productivity of arid pasture ecosystems, 
the elimination of seasonal (winter) deficit in the fodder 
balance of sheep breeding and the sustainable develop-
ment of pasture economy in the arid regions of the Cen-
tral Asian region [1].

So it is advisable to feed cattle more on the northern 
slopes and exchange feeding is the main factor to im-
prove the plant community, such as superficial improve-
ment we can say about fertilization, planting of ephem-
eral and efemeroids and clean the stones.
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THE GEOGRAPHICAL FEATURES OF POPULATION 
MORTALITY IN UZBEKISTAN

Abstract: The article analyzes the dynamics of population mortality rates during Uzbekistan’s 
independence. The mortality rates and the mortality rates for some reasons were analyzed nationally.

Keywords: death, maternal death, infant death, tanatogeographic ovens, and nozoecology.
It is well known that the regions of the republic have 

certain differences with regard to socioeconomic de-
velopment, demographic situation and ecological situ-
ation. In particular, in the Republic of Karakalpakstan 
and Khorezm region, due to the ecological situation, due 
to the drying up of the Aral Sea, there is a sharp deterio-
ration of the nozoecological condition. The occurrence 
of a dangerous environment for the population to have 
a negative impact on the population’s death, high levels 
of desertification, and changes in the structure of soil, 
have accelerated the mortality. In the region, the balance 
of nature has changed dramatically. Also, it is possible 
to observe the ecological situation in big cities and in-
dustrial centers (Chirchik, Angren, Navoi and others). A 
lack of access to clean drinking water and similar incon-
veniences in residential areas also leads to a significant 
increase in mortality [1].

In recent years, Uzbekistan has shown a statistically 
significant analysis of mortality. In particular, the death 
rate in the republic in 1991 decreased by 0.8 pro mil.

One of the achievements of the country’s socio-
demographic development during the years of inde-
pendence is the reduction in mortality in all age groups. 
During this period, the country’s healthcare system was 
improved, and the attention to maternal and child health 
was enhanced. Also, the proportion of young people and 
middle age and the decline in the population have led to 

a reduction in the number of children under one year 
of age, maternal mortality and general mortality. In the 
short-term period (1991–2016), the overall death rate in 
the country decreased by 1.2 percent, or by 6.2 promille 
per thousand people to 4.9 pro mil.

The overall mortality rate in the country is lower 
than in some CIS countries. For example, Russia has 
13.0%, Ukraine 13.9%, Baltic States (Latvia-14.4, Lith-
uania –14.4 and Estonia –11.6), which is a few times 
higher than the general mortality rate in Uzbekistan 
possible [2].

In the assessment of the socio-economic situation of 
the country, the overall mortality rate does not precisely 
define, but the infant mortality rate, specifically the age 
group, clearly affirms its level. High or low mortality rates 
include the populism and sexuality of the population. 
When analyzing the mortality rates in Uzbekistan, ru-
ral mortality rates were smaller than in urban areas. In 
Uzbekistan, the mortality rate among the working age 
population is 8, the mortality rate is 28.5 and the work-
ing age is 63.5 percent, and the infant mortality rate is 
partially observed. State programs are being developed 
to prevent this and reduce infant mortality. It is observed 
that the proportion of young people in all ages is declin-
ing, except for age-related deaths. An increase in the 
number of deaths in adults and elderly people should be 
related to their age-related illnesses.
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The socio-demographic development of the popula-
tion of Uzbekistan has been reflected in the healthcare 
system and its qualitative improvement has been re-
flected in the prolongation of childbirth, infant mortal-
ity, child and maternal health. Because in many years the 
population of the country under one year of age and ma-
ternal mortality has undergone considerable influence 
due to endogenous and exogenous factors.

Dynamics of population mortality in the regions of 
the republic has been observed to decline during the 
years of independence (Table 1). Socio-economic re-
forms carried out in our country resulted in a decrease in 
the population’s mortality rate, an increase in the medical 
culture of the population, and the growth of women’s 
employment. The highest mortality rates in Tashkent, 

Tashkent and Andijan provinces have been observed in 
recent years. The mortality rate in these regions is higher 
than the national average due to the fact that most of the 
medical facilities are located in the center, in Tashkent, on 
the transport node and the industrial zone around it. The 
situation in the Tashkent region has a significant impact 
on the overall mortality rate and is relatively high in other 
regions, where the proximity of settlements around the 
industrial enterprises, the diversity of national ethnicity, 
the low birth rate, and the age-related age distribution 
of the population. Andijan Region is the most populous 
region where population deficit decreases, and the main 
source of labor – the majority of able-bodied population 
lives in other provinces and republics, and the aging pop-
ulation has a significant increase in mortality.

Table 1. – Territorial coefficient of mortality rate in the Republic of Uzbekistan

Regions 1991* 1995 2000 2005 2010 2015
1991–2015

average increase in 
years

the Republic of Uzbekistan 6.2 6.4 5.5 5.4 4.8 4.9 0.65
Republic of Karakalpakstan 6.8 6.5 5.6 5.8 4.6 4.6 0.10
Andijan 6.1 6.2 5.2 5.2 5.2 5.2 1.20
Bukhara 5.4 5.4 4.7 4.5 4.4 4.4 0.75
Jizzakh 5.3 5.7 4.4 4.2 4.2 4.2 1.00
Navoi - 6.3 5.3 5.3 4.5 4.5 0.50*
Namangan 5.9 6.1 5.1 4.9 4.7 4.7 1.10
Samarkand 6.0 6.2 5.3 5.0 4.5 4.5 0.70
Surkhandarya 5.6 5.7 4.6 4.3 4.1 4.1 1.20
Syrdarya 6.4 5.8 5.4 5.5 4.8 4.8 0.25
Tashkent 6.6 7.2 6.4 6.8 5.9 5.9 0.45
Fergana 6.4 6.2 5.3 5.2 5.0 5.0 0.70
Khorezm 5.9 6.0 5.2 4.6 4.5 4.5 0.90
Kashkadarya 5.3 5.1 4.4 4.1 4.0 4.0 1.20
City of Tashkent 8.1 9.2 8.5 8.6 6.9 6.9 0.00

* In the Navoi region unreduced 0.50-year the average annual population mortality rate in the Navoi region was estimated 
as 1992. The data is based on the data from the Statistics Department of the Republic of Uzbekistan

According to the data of the table, the regions with 
the lowest mortality rate are Kashkadarya, Surkhandarya 
and Jizzakh regions. These zones are characterized by the 
good nature of the ancient ecological situation and the 
positive impact on human life. In this area, where the 
mortality rate is low, population is mainly engaged in 
agriculture and livestock production. The industrial sec-
tor is relatively poor. The traditions and customs of the 

Uzbek people have been preserved and the birth of many 
children is higher than some industrialized and densely 
populated areas, largely due to the fact that most of the 
working age population is migrating to large cities.

Mortality rates in Uzbekistan by age and sex show 
that death rates in males are higher in all age groups. 
Only 85 years of age and over, the coefficient of mortal-
ity is high and should be explained by the relatively small 
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number of males in these age groups. Additionally, the 
proportion of males in the age and sex age of the coun-

try is still unchanged at the highest age groups, with the 
proportion of men aged 35 years old.

Figure 1. Age-related mortality rates in Uzbekistan

The age-related death rate in Uzbekistan is reflected 
in the picture above and can be seen in the 0–4 age group. 
This can be seen mainly in the death of infants, ie deaths 
of up to one year. The mortality rate in the younger age 
groups has been expanding rapidly. When learning about 
this pyramid, the death toll from the age of 60–64 is 65–
69 years. If we analyze this situation, it will be the first 
five years of the holiday. It is also an organism’s aging 
process, as well as the effects of occupational diseases on 
the body. The low mortality rate among males in terms of 
mortality is due to the employment of men in such heavy 
and dangerous labor conditions.

The geographical location of Turkey differs greatly 
from the second region according to its natural condi-
tions and climatic characteristics. The location of the 
population in the mountains, valleys and deserts and 
chaliyol zones will change dramatically over their death, 
and the causes of the disease are different.

According to the (Table 2), mortality from circulato-
ry diseases is high in Tashkent city, Tashkent and Andijan 
regions, where population density is high and urbaniza-
tion is high. The opposite is observed in Kashkadarya re-
gion, the Republic of Karakalpakstan and Jizzakh region. 
High mortality rates with dangerous tumor diseases are 
observed in Tashkent, Tashkent region and the Republic 
of Karakalpakstan. These territories are industrial and 
transport-dependent in comparison with other regions, 
with a population of 100000 to 88.3; 58.4; 50.0; part 
with dangerous tumours. The diseases of the digestive 
organs are also one of the region-specific disease groups, 
directly linked to water, soil and atmosphere, and the 
tanotogeographic area of the digestive organs is Tash-
kent, Ferghana and Navoi. As can be seen from this, the 
influence of soil composition, underground and surface 
water, and the impact of industrial enterprises on these 
areas, especially the chemical industry, is noticeable.

Table 2. – Indicators of Uzbekistan’s population for some reasons in 2015

Regions

Death for some reasons
(Relative to 100,000 population)

From the diseas-
es of the circula-

tory system
Tumors From the di-

gestive organs
Accidents, poisoning 

and injuries

1 2 3 4 5
the Republic of Uzbekistan 287.4 42.7 28.8 32.5
Republic of Karakalpakstan 224.5 50.0 18.3 39.2
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1 2 3 4 5
Andijan 327.5 42.7 28.7 26.8
Bukhara 253.9 44.0 25.5 30.9
Jizzakh 227.3 41.0 29.7 39.3
Navoi 266.3 37.7 31.8 36.7
Namangan 271.0 38.5 30.1 28.0
Samarkand 264.9 29.6 26.6 25.7
Surkhandarya 258.2 27.6 26.2 24.9
Syrdarya 284.0 44.4 30.6 38.2
Tashkent 342.3 58.4 31.0 56.0
Fergana 319.8 37.0 33.9 35.7
Khorezm 264.2 44.7 26.2 28.1
Kashkadarya 209.4 29.4 29.1 24.5
City of Tashkent 415.3 88.3 38.0 36.7

The table is calculated based on the data from the Statistics Office of the Republic of Uzbekistan

Although the overall mortality rate does not reflect 
the specific levels, the age-related structure of the re-
gional differences, and the mortality rates for the reasons, 
have revealed the nature of the regions. The difference in 
the mortality rate in Uzbekistan is directly related to the 
geographical environment in the regions and requires 
studying the geographical characteristics of each region.

In general, the impact of natural, ecological, socio-
economic and demographic factors on the demise of the 
population has been explained. In particular, natural and 
ecological factors such as climate change, drinking wa-
ter and soil composition are the result of short-lived life 
expectancy of the population of the Republic of Uzbeki-
stan, as well as relatively early biological mortality caused 

by digestive tract diseases (Karakalpakstan, Khorezm 
region). Economic and Social Factors: The relative in-
crease in mortality rates in populated and urban areas, 
including Tashkent city, Tashkent and Andijan regions, 
is due to the combination of industrial enterprises, the 
density of traffic congestion in the atmosphere exceeds 
the normal requirements for the most vulnerable popu-
lation, as well as a substantial increase in maternal and 
infant mortality rates. This means that the improvement 
of the population’s settlement system and prevention of 
premature death of the population, the need to develop 
measures to improve the natural and socio-economic 
condition of the regions to extend the life expectancy 
of the population.
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INVESTIGATION OF THE STRUCTURE, DISPERSION, AND 
PROPERTIES OF NANOSTRUCTURAL COATINGS BASED ON 

CHROME MODIFIED BY MAGNETRON SPUTTERING

Abstract: In the article nanostructured coatings based on chromium, formed by magnetron 
sputtering with preliminary surface treatment by ion source have been investigated. The thickness, 
adhesion strength and of chrome coatings were determined. It was found that, depending on the 
formation regimes, the coatings consist of crystallites with dimensions from 45 nm to 200 nm.

Keywords: Chromium coatings, magnetron sputtering, adhesion strength, corrosion resistance, 
thickness coatings, nanostructures.

Introduction
 Recently, interest in the study of materials with 

nanocrystalline structure has been increased, since the 
reduction of crystal size below a certain point, etc. to 
drive a radical change in physic-chemical properties of 
these materials. The most significant change of proper-
ties of nanomaterials e reaches in the range of crystal-
lite sizes up to 100 nm. Thin films and coatings can be 
obtained by PVD and CVD methods. Thus, well-known 
coating carbide and titanium nitride on the beam are ion-
plasma deposition of it, which leads to the formation of 
nanocrystalline structure [1, 2].

Coatings based on chromium and chromium nitride 
used in industry as a solid thin film to protect the items 
and possessing excellent wear resistance, high hardness, 

sufficient strength, good adhesion to the substrate, good 
corrosion resistance and heat resistance up to 600  °C 
[3–6]. In the industry galvanic coatings of chromium are 
widely used on steels and alloys, characterized by high 
chemical and mechanical resistance, however they are ob-
tained by environmentally harmful chemical technology, 
requiring it to be treated with sewage treatment plants. 
When chromium plating and electroplating using toxic 
hexavalent chromium, as well as to a significant tensile 
stress which lead to the appearance of the grid of cracks 
in the coating immediately after precipitation [7, 8].

In a number of cases, it is advisable to use vacuum 
methods for setting chromium coatings magnetron sput-
tering. Due to the low deposition temperature of coat-
ings by magnetron sputtering, it is possible to form them 
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on non-metallic materials, in particular on the reflecting 
surfaces of the headlamps and as decorative coatings on 
other parts of cars.

Currently, the automotive industry uses aluminum 
alloys to produce reflective and decorative coatings. 
Coatings based on aluminum do not meet the require-
ments for their reflective and corrosive properties. A 
chromium-based coating can be used successfully as a 
reflective coating in the automotive industry. Coatings 
based on chromium nitride are solid e coatings which 
can successfully apply abrasion I e coating to protect 
wear surfaces her parts and tools.

In [9] investigated multilayer based coating and 
chromium nitride and carbo-nitride and chromium. 
Multi-layer alternating layers of coating based on 
CrN/CrCN are formed by the PVD (CAD – cathode 
arc deposition). It has been experimentally established 
that the wear resistance of multilayer coatings based on 
chromium nitride and chromium carbonitride is higher 
than the individual coatings CrN and Cr CN. A sublayer 
of chromium 0.1μm thick was used as a sublayer.

Composition, microstructure and residual stresses, as 
well as the effects of chromium coatings obtained by PVD 
(Physical Vapor Deposition) studied in ah [10, 11]. CrN 
coating, are obtained on a titanium substrate by physical 
vapor deposition (PVD) with enhanced capabilities.

Proceeding from the foregoing, it is necessary to note 
the relevance of the investigation of the technology of 
formation of coatings based on chromium and chromi-
um nitride by the ion-plasma method.

The objective of this study is to study the structure, 
composition, and properties of chromium-based metal 
and non-metallic materials formed by magnetron sput-
tering. Investigation of the effects of magnetron sputter-
ing regimes on nanoparticle structures and sizes.

Methods of research
For the deposition of chromium-based coatings, a 

magnetron sputtering method was used, with prelimi-
nary treatment of the surface with a source of ions. Argon 
ions were used to treat the surface of the products. The 
treatment with ions was used to improve the adhesion 
strength of chromium plated coatings.

After obtaining a starting vacuum degree of the order of 
10–2 Pa, the tooling with moving samples and a control plate 
was processed by the ion source in the following modes:

– the control of the working gas (argon) is 2·10–1 Pa;

– discharge voltage – 4,5–5,0 kV;
– current discharge ion source – 80–100 mA;
– density of current onto the surface – up to 1 mA/cm2;
– in the time of surface treatment of samples – 3 

minutes.
Directly at the time of the ion source operation, a 

magnetron source was turned on, then the rigging was 
transferred to a position opposite the source of the spray. 
Precipitation of chromium coatings was carried out in 
the following technological regimes:

– The distance from the cathode to the surface of 
the samples – 120–130mm;

– the control of the working gas (argon) is 2·10–1 Pa;
– Voltage cathode spray – minus 550V;
– current of discharge during spraying 2.0–2.2A;
– in the time of precipitation of the chromium coat-

ing – 5–20 minutes.
The temperature of the samples during the deposi-

tion of the coatings did not exceed 150 °C. The thickness 
of the vacuum-deposited chromium coatings was deter-
mined from the reference silicon wafer, which was under 
the same processing conditions as the steel samples.

The thickness was measured on a microinterferom-
eter of the MII-4 type using the standard procedure. Ac-
cording to the measurements made, the maximum thick-
ness of the chromium- based coating was about 2.4μm 
for a settling time of 20 minutes. Studies have shown that 
the thickness of chromium coatings is proportional to 
the deposition time in the interval of 2–20 minutes.

Adhesive strength of coatings was investigated by the 
method of normal detachment from the surface of coat-
ings of glued metal rods. The coated sample was placed 
in a cassette with vertical 7 rods (diameter of the glued 
part 1 mm), which were adhered to the coating and torn 
off using a tearing machine. Studies have shown that the 
adhesive strength exceeded 70–80MPa (700 kg/cm2), 
since the gap occurred over the glue.

The corrosion problems observed in the coating 
materials are usually the result of penetration of aggres-
sive reactants through defects and their entry onto the 
substrate. Coating, especially multi-layer, improves cor-
rosion resistance durability of the material. Coatings 
based on Cr and CrN with a dense structure and fine-
ly dispersed crystals make them less permeable for an 
aggressive environment. The absence of direct diffusion 
channels due to non-columnar structure, as a result of 
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which the rate of diffusion of oxygen through the coat-
ings is significantly reduced.

Proceeding from this, we were investigated and the 
chemical stability of samples with chromium-based 
coatings in a solution of nitric and hydrofluoric acid, 
which He is shown on their high corrosion resistance. 
For coatings less than 1μm thick, the number of cor-
rosion points (pores in the coating) was 5–10 times 
greater than for coatings with a thickness of 2.3–2.5μm. 
As the experiment shows, corrosion resistance changes 
with a change in the thickness of the nanostructured 
coating based on chromium, which implies the exis-
tence of through channels or their absence with increas-
ing thickness of the coatings. Another important feature 
Strongly nanostructured chromium coatings are struc-
turally constituent, i. e. dimensions of nanoparticles in 
coatings which have a significantly impact on e corro-
sion system “coating-substrate”.

High-temperature with the oxidation resistance 
is one of the most attractive properties of nanocoat-
ings. This property is highly dependent on, and so on 
from the phase and chemical composition of the film. 
If the continuous path along the grain boundaries from 
the coating surface through the entire thickness to the 
substrate is interrupted, it is possible to increase the 
oxidation resistance. This second can be achieved if the 
amorphous film structure [12].

Given all these features, by e-contact microscopy was 
investigated, and s surface morphology and particle size 
in the structure of chrome coatings.

Information on the surface relief and the size of the 
agglomerates of chromium nanoparticles was obtained 
by transmission electron microscopy. To study the sur-
face, two-step Pt / C replicas were obtained [13, 14].

Results and discussion
Electron microscopic studies have shown that struc-

tures with chromium nanoparticles are observed for the 
samples (Fig. 1, 2). It is shown that the formation of 
nanostructures from Cr with the maximum number of 
chromium-containing phases are obtained when 1-pro-
vided spherical nanoparticles formed of chromium nano 
particles from 45 nm to 130 nm (Fig. 1), while the sam-
ple prepared with 2-condition observed nanoparticles 
chromium a larger size (66–200 nm) (Fig. 2)

Conclusions
Revealed what, varying the process conditions can be 

controlled dimensions and volumetric quantity of nanopar-
ticles into the coatings of chromium, for example, at a pres-
sure in the vacuum chamber P = 3·10–2 Pa – nanoparticle 
sizes in the range from 50 to 100 nm, and at a pressure 
P = 3·10–3 Pa – volumetric content of the nanoparticles siz-
es as follows: nanoparticles s with dimensions of 70 nm in 
coatings are present in an amount of 55%, with dimensions 
of 120 nm – 15%, and with dimensions of 170 nm – 30%.

Figure 1. The amount of nanoparticles: 97% – 45 nm, an number of cities 
account for major nanoparticles of 50 nm in size and 100 nm
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It has been established, with increasing thickness, 
the corrosion resistance of chromium coatings varies 
several times. With an increase in coating thickness 
from 1μm to 2.3–2.5μm, the corrosion resistance in-
creases by a factor of 5–10.

On the basis of the conducted researches it is pos-
sible to draw a conclusion about the wide possibilities 
of using vacuum-deposited magnetron sputtering of 
chromium coatings instead of galvanic coatings.

Figure 2. Number of nanoparticles: 55% – 70 nm; 15% –120 nm; 30% –170 nm
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SCALE RESISTANCE OF POROUS PERMEABLE MATERIALS 
BASED ON IRON AFTER THE THERMO–DIFFUSION SATURATION 

WITH SIMULTANEOUSLY CHROMIUM AND ALUMINUM

Abstract: This article presents the results of a study of the hardness of porous permeable ma-
terials based on iron powder that have been thermally diffusion saturated simultaneously with 
chromium, aluminum and silicon in hermetically sealed containers, in two versions: – thermal 
diffusion saturation after sintering of compacted samples; and – thermal diffusion saturation 
simultaneously with sintering of compacted samples; scale resistance of the corresponding 
samples, two methods were used: – measurements of the electrical resistivity of the material 
the sample in intensive filtering process and – microstructural analysis, the obtained results of 
the analysis are the most resistant to scale, the sample has passed the thermodiffusion satura-
tion with sintering.

Keywords: powder metallurgy, thermo–diffusion saturation, porous permeable materials, 
scale resistance, chromium and aluminum, oxidation, sintering.

At present, the demand for porous permeable mate-
rials is rapidly increasing, as they have been used prac-
tically in all fields of technology as filters for cleaning 
gas–air fluids, various aggressive liquids and solutions 
from small abrasive particles [1–5]. In a number of 
industries, filtration of different media can be carried 
out at high temperatures. When porous permeable ma-
terials are used in high temperature conditions, their 
scale resistance is considered as a important property.

Scale resistance is the ability of a material to resist the 
oxidizing action of a heated medium. The process of oxi-
dation of the pore surface is influenced by the chemical 
composition of the material of particles and oxide films, 
the temperature, the composition of the filtered gas (air), 
the duration of the oxidation process, and the structural 
characteristics of the porous material.

The initial stage of oxidation is a purely chemical 
process. But the further course of oxidation is already 
a complex process, consisting not only in the chemical 
combination of oxygen and metal, but also in diffusion of 
oxygen and metal atoms through a multiphase oxidized 
layer [5]. As a result, the material is destroyed.

The increase in the scale resistance is achieved by 
alloying the iron base mainly with chromium and alu-
minum or silicon, that is, elements in a solid solution 
and forming protective films of (Cr, Fe)2O3, (Al, Fe)2O3 
oxides during heating [6]. Doping of porous permeable 
materials based on iron powder simultaneously with 
chromium and aluminum can be carried out by thermal 
diffusion saturation from the gas phase [7]. Thermodif-
fusion saturation of powder materials from the gas phase 
can be carried out in two cases, after sintering from the 
formed powders in the article or during sintering. In both 
cases, the saturation of the volume of the porous mate-
rial from the gas phase simultaneously with chromium 
and aluminum can be assessed by testing the appropriate 
samples for scale resistance.

For this purpose, samples of porous materials were 
made in the form of a bush with dimensions: the outer 
diameter of 40 mm, the inside diameter of 34 mm and the 
height of 50 mm., From the powder of the mark ПЖВ1 of 
iron with particle sizes of 200–250 μm. The powder was 
pressed at a pressure of 300 MPa in die molds. The ther-
modiffusion saturation of the samples prepared simulta-
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neously with chromium and aluminum was carried out 
in two ways: – after sintering the compacted samples and 
together with the sintering of the compacted samples.

A saturating medium consisting of a mixture of 40% 
Cr + 15% Al + 40% Al2O3 + 5% NH4Cl powders was 
prepared for the thermodiffusion saturation of the po-
rous samples simultaneously with chromium and alumi-
num. Saturation of porous samples simultaneously with 
chromium and aluminum was carried out at a heating 
temperature of 1150 °C for 3 hours in a hermetically 
sealed container. In Fig. 1 shows scheme of a container 
with a hermetically sealed cover, porous samples and a 
saturating medium disposed therein.

Figure 1. Container: scheme of the location of 
samples and the saturating medium in the con-

tainer; 1 – container body; 2 – cover; 3 – saturat-
ing powder medium; 4 – porous samples; 5 – 

rubber; 6 – thermocouple; 7 – the valve for gas 
removal; 8 – radiator

The peculiarities of the structure of porous perme-
able materials do not allow the methods used to assess 
the scale resistance of non-porous materials to be used to 
assess the scale resistance of a porous material. The dif-
ficulty in determining the degree of oxidation of porous 
permeable materials is that in the pores of the porous 
body there remains the product of the interaction be-
tween the material and the medium. Attempting to re-
move oxidation products, blowing air or other methods 
from the entire branched surface of the porous material 
can lead to distortion of the true picture of the oxidative 
destruction of the porous material.

To assess the scale resistance of porous permeable 
materials, the measurement of the specific electrical re-
sistivity of a porous material is most suitable [8]. This 

method is based on measuring the specific electrical re-
sistivity of a porous sample during a filtration process. In 
(Fig. 2) shows the scheme of the stand for testing cylin-
drical porous samples for scale resistance. The samples 
were tested in a mode of filtration of a mixture of air with 
water vapor heated to 600 °C. The hot air flow rate during 
the test was 0.25 m3/h.

Figure 2. Scheme of the stand for scale resistance 
testing: 1 – body; 2 – cover; 3 – porous sample; 4 – 
conductor; 5 – insulator; 6 – clamp; 7 – outputs for 

measuring the electrical resistance
The results of the scale resistance tests are shown in 

(Fig. 3) in the form of a diagram of the change in the spe-
cific electrical resistance of porous permeable samples, 
depending on the duration of running time.

Figure 3. Diagram of the change in the specific 
electrical resistance of porous samples depend-
ing on the duration of running time: 1 – unsatu-
rated sample;  2 – saturated after sintering; 3 – 

saturated simultaneously with sintering



Section 3. Materials Science

46

SCALE RESISTANCE OF POROUS PERMEABLE MATERIALS BASED ON IRON AFTER THE THERMO–DIFFUSION SATURATION...

As can be seen, in a diagram (Figures 3 and 3) un-
der identical conditions of thermodiffusion saturation of 
pre–sintered and not sintered samples, the most resistant 
to oxidizing actions of heated air with water vapor turned 
out to be a porous sample in which the thermal diffusion 
saturation with chromium and aluminum was carried out 
simultaneously with sintering.

The relatively low scale resistance of a saturated after 
sintering sample is most likely due to the difficulty of 
penetrating the saturating gas into the central parts of the 
porous body. To clarify this, microstructure analyzes of 
the samples were carried out. In (Fig. 4) shows a micro-
graph of porous samples obtained on a microscope MIM 
7 at 200 times magnification.

 a) b)

Figure 4. Photograph of the microstructure of the samples: a – saturation 
after sintering; b – saturation with sintering (× 200)

Microstructural analysis established that the thermo-
diffusion saturation of the pre–sintered sample occurs 
due to the passage of the saturating gas through the po-
rous channels of the porous body (Fig. 4, a). In the initial 
stages of the process, the deposition of elements from the 
gas phase occurs in places with increased curvature of the 
surface of the walls of the pore channels. Because of the 
difference in the rates of entry of elements from the gas 
phase and their diffusion into the depth of walls of the 
channel, the pore diameter narrows. As a consequence, 
the access of the saturating gas into depth of the porous 
body is complicated. In connection with this, there is 
an inhomogeneous saturation of the thoroughbred body 
with elements of the gas phase.

The thermodiffusion saturation of unsintered sam-
ples occurs due to the passage of the saturating gas, along 
the surface of the compressed particles penetrating into 
the contact areas between the particles. In this case, the 
deposition of elements from the gas phase occurs mainly 
in contact areas between the particles. Due to the high 
rate of diffusion of the elements of the gas phase into the 
particle of the powder, there is no accumulation of ele-
ments that prevent the gas from entering the central parts 
of the porous body (Fig. 4, b). In connection with these, 
the porous body is uniformly saturated throughout the 
volume with chromium and aluminum, which ensures 
the best scale resistance of the samples.
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BASICS OF CALCULATION OF CERTAIN PARAMETERS OF THE 
BELT DRIVE OF THE MACHINE FOR SORTING OF POTATOES

Abstract: The article gives data on the calculation of machine design parameters for potato sort-
ing, using known methods for calculating the dimensions of shafts and belts.

Keywords: potatoes, sorting, belt drive, pulley, shaft, tension, voltage.
Potatoes are cultivated in 130 countries on an area of 

more than 18 million hectares, where annually more than 
300 million tons of tubers are harvested [1].

At present, the sorting of potatoes on farms involves 
considerable labor costs due to low mechanization and 
electrification of the technological process. Serial pro-
duction of machines for sorting potatoes has practically 
ceased due to their high cost and low reliability of work, 
due to the large number of rotating and failing parts, 
therefore, the share of manual labor in sorting potatoes 
has sharply increased in farms. The use of obsolete, worn 
and energy-intensive equipment is not effective. The dis-
parity of prices between agricultural products and prices 
for equipment and energy requires the improvement of 
technology and technical means in the production of ag-
ricultural products [2].

In this regard, the creation of machines for sorting 
potatoes with high technical and economic indicators is 
an urgent task [2].

We propose a new design of the sorting machine, 
with the purpose of qualitative sorting of potatoes ac-
cording to external dimensions, taking into account the 
size-mass properties of tubers of cultivating potato va-
rieties [3].

A potato sorting machine, containing conveyors 
for loading and removing the potatoes isolated on the 
fraction, a sorting surface formed by infinitely closed 

flexible elements enveloping pulleys of the same diam-
eter mounted on transport shafts with the possibility of 
axial movement, hinged parallelograms for axial move-
ment, characterized in that the infinitely closed flexible 
elements of the sorting surface are arranged on pulleys 
diverging from the middle to the edges of the sorting sur-
face in the direction of travel, the pulleys being mounted 
on the transport shafts in alternating sequences, one be-
ing free, and the other being kinematically associated 
with transport shaft, in turn, the transport shafts are pro-
vided with a drive for communicating to them different 
speeds of rotation [3].

It is necessary to calculate its basic parameters, 
for reliable operation of the machine. The basis of the 
mechanism of the machine is the belt drive (fig. 1). De-
termining the forces and dependencies between them, 
you can determine the stresses in the belts, the required 
shaft sizes. Consider, for transmitting motion from the 
engine to the belts through a reduction gear and a first 
pulley. The branch between the 1st and 2nd pulleys is the 
leading one (fig. 1).

According to Euler’s formula [4, 5]:
 Q1= Q4 eµα; (1)

The tension in the branches connected to the tension 
roller is mutually equal [7]:

 Q2 = Q3 = N1 = N2  (2)
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Figure 1. Strength in the branches of a sorting machine belt

where, Q1, Q2, Q3, Q4 – respectively, the tension in the 
branches, N1, N2 – the tension obtained from the ten-
sion pulley, e – the base of the natural logarithm, μ – the 
coefficient of friction between the pulley and the belt.

The values of μα and μβ will always be positive. There-
fore, the relationship between forces will be:

 Q1 > Q4 (3)
Suppose that this shape (fig. 1) is an isosceles trap-

ezoid, this allows us to determine the following depen-
dences between the angles α, β, γ:
 α = π – γ, β = γ (4)

Because of the small value of β and μ, we take μβ ≈ 0. 
Thus:

 Q2 ≈ Q3 ≈ Q4  (5)
To operate the belt in 1 and 2 pulleys without slid-

ing, it is necessary to satisfy the following inequality [4]:
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where, Q0 is the initial tension force transmitted to the 
belt through the tensioning roller-3 (Q0 = N1 = N2), 
Ғ-force is the generated torque transmitted to the pul-
ley-1 from the motor through the reduction gear.

In the work of this mechanism from the centripetal 
force generated in the branches will be the following [4]:

 Q
q
gv = ν 2  (7)

where, q is the weight of one running meter of the belt, 
N / m.. v is the linear speed of the belt, m/s.

In the work of the mechanism, the linear speed of the 
belts will be low: v < 1 m/s. The weight of one running 
meter of the belt is not large. Therefore Qv ≈ 0.

It is possible to determine the forces acting on the 
shaft and its supports with the 1 and 2 pulleys installed 
according to the formula [4]:
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Determine the stresses in the belts. The greatest 

stress occurs in the leading branch between pulleys 1 
and 2, and it consists of σ1 arising from Q1 and σэг of the 
formation in the part of the belt that runs around the 
pulley surface [4]:
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where, E is the modulus of elasticity, S = bδ is the cross-
sectional area of the belt, δ is the height of the profile of 
the belt, D is the diameter of the pulley (fig. 2).

Figure 2. The diagram of the envelope forces in 
the belt

Thus, the voltage in the leading branch of the belt has 
the following form (fig. 3) [4]:

 σ σ σ σ
σ

σmax = + = + +1 0 2эг
F

эг  (10)

where, σ F

F
S

=  – is a useful strain.
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Due to voltage increase, the voltage arising from the 
initial tension increases the useful voltage [4]:

 σ σ
µα

µαF о

e
e

=
−
+

2
1
1

 (11)

It is impossible to increase without limit the value of 
σο, because an increase in σo will lead to a decrease in the 
strength of the belt [4].

Figure 3. Stress diagram in the branches of the belt

In the state of motion transmitting to the 2’ pulley 
from the electric motor through the reducer, the branch 
between the 2’ and 3’ pulleys will be leading. Thus, taking 
into account (5), the ratio between the tension forces in 
the branches 2’ – 3’, 3’ – 4’, 4’ – 1’, 1 ‘ – 2’ is as follows:

 Q′2 ≈ Q′3 ≈ Q′4 > Q′1  (12)
and
 Q′2 = Q′1 eµα  (13)

Depending on the design of the machine, the initial 
tension force transmitted to the belt through the ten-
sioning roller-3’ will be Q’0 = Q0, but the forces forming 
the torque transferred to the 2’ pulley from the elec-

tric motor through the reducer will be Ғ ‘≠ Ғ. For this 
reason, the tensile forces and stresses in the branches 
1 of the belt do not match the amount of tension and 
tension in the branches of the belt. You can choose the 
desired belt size and pulley diameter to the maximum 
calculated values.

Thus, we can draw the following conclusion: The 
necessary dimensions of the shafts are selected with a 
certain number of pulleys, the resulting motions from 
both shafts and belts of the enveloping pulleys, deter-
mining the forces acting on the shafts according to the 
formula (8) [6].
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THE STRUCTURE OF PERSONALITY DISORDERS IN PATIENTS 
WITH THERAPEUTICALLY RESISTANT DEPRESSIONS

Abstract: The article is devoted to reveal the correlation between affective disorders and person-
ality disorders with the evaluation of the diagnostic structure of personality disorders. It was revealed 
that among patients with therapeutically resistant depressions in the main group with personality 
disorders and in the group of affective disorders without personality pathology was dominated by 
the diagnosis of recurrent depressive disorder with depressive episodes of varying severity.

Keywords: personality disorders, therapeutically resistant depressions, relation.
The problem of the relationship between personality 

disorders and affective pathology is reflected in such an 
important discussion as the differentiation of manifesta-
tions of the dynamics of personality disorders and affec-
tive phases [1, 15–20; 3, 4–10]. In recent years, there are 
several theoretical models justifying the modern views 
on the relationship of affective and personality disorders: 
the total causality spectrum, predispositional or model of 
vulnerability, photoplasticity and model complications 
[4, 32–34]. In the work of Klein D. N. et al. (2011) pres-
ents data on the relationship between personality and 
depression with the release of association between de-
pression and personality types [5, 270–280]. Most per-
sonality traits associated with depression are related to 
other forms of psychopathology, especially anxiety dis-
orders [6, 13–20]. However, it remains unclear how best 
to present personality traits: as predecessors or predispo-
sition to depressive disorders, as there is evidence sup-

porting both hypotheses. In addition, it appears unlikely 
that depressive episodes produce long-term changes in 
most personality traits, but personality traits can have 
predictive value and can affect the course of depression 
and therapeutic response [2, 91–95].

The aim: of the investigation was to reveal the cor-
relation between affective disorders and personality dis-
orders with the evaluation of the diagnostic structure of 
personality disorders.

Material and methods: 68 patients, 44 women and 
22 men, with a current moderate or severe depressive ep-
isode in the framework of a depressive episode, recurrent 
depressive disorder, bipolar affective disorder who were 
screened and treated at the City clinical psychiatric hos-
pital in Tashkent. The average age of women was 44,4± 
 ± 10,2 years and men 40,6 ± 11,0 years. The diagnosis 
of depressive and personality disorders was verified ac-
cording to the ICD-10 diagnostic criteria.
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Quantitative assessment of the severity of depres-
sion, as well as the dynamics of the state and efficacy of 
antidepressant therapy was carried out using a reduced 
version of the scale SIGH-SAD [Williams J., Link M., 
Rosentha N. E. et al., 1992], which includes 17 points 
of the Hamilton depression scale and 7 points concern-
ing atypical depressive symptoms: social departure, 
weight gain, appetite increase, hyperphagia, craving 
for carbohydrates, hypersomnia, fatigue. Assessment 
of personality disorders was carried out with a Stan-
dardized method of multi-factor research personality-
SMIL (MMPI) [Sobchik L. N., 2002]. The TCI-125 
personality and temperament structure questionnaire 
was used to study the personality structure [Cloninger 
S. et al., 1991].

For statistical processing of material was used statis-
tical analysis and information delivery SAS (Statistical 
Analysis System).

Results and discussion: In accordance with the aim 
of the study, one of the main tasks was to identify the 
cases of the relationship of monopolar and bipolar affec-
tive disorders with personality disorders in a continuous 
sample of patients with affective disorders in the frame-
work of F31–33 with an assessment of the diagnostic 
structure of the identified personality disorders (accord-
ing to the criteria of ICD-10).

The general study group of patients with therapeuti-
cally resistant depressions was divided into two groups, 
taking into account the frequency of occurrence of per-
sonality disorders among patients with affective disor-
ders. The main group-38 patients, including 28 women 

(73.7%), 10 men (26.3%), which consisted of patients 
with concomitant personality disorders. Comparison 
group-30 patients, including 22 women (73.3%), 8 men 
(26.7%) without concomitant personality disorder. The 
mean age of patients of the main group at the time of 
examination was 39.9 ± 10.8 years, patients of the com-
parison group – 46.3 ± 9.5 years (p < 0.001).

Thus, the main group and the comparison group were 
comparable in age with the predominance of women in 
both groups (p < 0.05).

According to the design of the study, patients with 
the current depressive episode of varying severity were 
examined. In the main group of patients – the only de-
pressive episode (DE) – 9 (23.7%) patients, depressive 
episode in the framework of recurrent depressive dis-
order (RDR) (F32–33) – 18 (47.4%) patients, as well 
as depressive episode in the framework of bipolar affec-
tive disorder (BAR) (F31) – 11 (28.9%) patients, and 
in the comparison group- 7 (23.4%), 19 (63.3%) and 4 
(13.3%) patients, respectively.

In our study, personality disorders in the main group 
were presented in 73.7% (n = 28) cases – mixed personal-
ity disorder (F61.0), 10.5% (n = 4) borderline person-
ality disorder (F60.31), in 15.8% (n = 6) – hysterical 
personality disorder (F60.4). In the main group, gender-
related personality disorders are presented as follows: 28 
women (73.7%) and 10 men (26.3%) and had statistical 
differences in sex (p < 0.05).

The distribution of patients of the main group with 
personality disorders depending on the nosological af-
filiation of affective disorders is presented in (Table 1).

Table 1. – Nosological structure of personal pathology in patients of the 
main group depending on the structure of affective disorders

Affective disorders Personal disorders
Number of patients

n %

DE (n = 9)
Hysterical personality disorder 2 22.2
Mixed personality disorder 5 55.6
Borderline personality disorder 2 22.2

RDR (n = 18)
Hysterical personality disorder 2 11.1
Mixed personality disorder 15* 83.3
Borderline personality disorder 1 5.6

BAR (n = 11)
Hysterical personality disorder 2 18.2
Mixed personality disorder 8 72.7
Borderline personality disorder 1 9.1

* – intragroup difference (p  < 0,05)
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It should be noted that the diagnosis of mixed per-
sonality disorder prevailed in all diagnostic categories 
(p < 0.05).

According to our data also revealed statistically sig-
nificant intergroup differences: in 57,9% of cases with 
RDR significantly more often diagnosed mixed personal-
ity disorder (p < 0.05).

Conclusions:
Thus, among patients with therapeutically resistant 

depressions, the frequency of personal pathology was 
55,9% with predominance of cases of mixed personality 
disorder – 73,7%, while both in the main group with per-
sonality disorders and in the group of affective disorders 
without personal pathology prevailed diagnosis of the 
recurrent depressive disorder with depressive episodes 
of varying severity (47,4% and 63,3%) (p > 0.05).
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ESTIMATION OF DIASTOLIC DYSFUNCTION IN PATIENTS 
WITH POSTINFARCTION CARDIOSCLEROSIS

Abstract: In the development of CHF (chronic heart failure) attach importance to the violation 
of the diastolic function of the heart. Decreased myocardial compliance leads to an increase in the 
end-diastolic pressure, which can be detected at an early stage of heart failure even before the onset 
of systolic dysfunction. The mechanical properties of the myocardium, which are characterized by 
elasticity, compliance and stiffness, affect LV (left ventricle) filling processes: hypertrophy, fibrosis 
or myocardial infiltration increase its stiffness, which leads to a sharp increase in LV filling pressure. 
LV compliance decreases with dilatation [3, 5]. Violation of active relaxation is one of the earliest 
manifestations of myocardial dysfunction in most cardiovascular diseases. Fibrosis of the ventricular 
myocardium (increase in the content of collagen in them) is the most important risk factor for 
worsening heart function. Clinico-anatomical comparisons and experimental data on hypertensive 
rats show that the severity of fibrosis and the development of collagen in the myocardium corresponds 
to the severity of heart failure [1, 2]. Fibrosis is a determinant of myocardial stiffness and diastolic 
dysfunction, it also favors systolic dysfunction and arrhythmogenicity. Fibrosis is initially an adaptive 
process for necrosis after a heart attack, ischemia, and inflammatory processes in the myocardium.

Keywords:
The aim of the study. To study left ventricular remod-

eling processes in patients with postinfarction cardioscle-
rosis complicated by chronic heart failure.

Materials and methods of research. We examined 219 
men with PICS, complicated with CHF, aged 40–60 years 
(mean age 53.42 ± 6.2 years). Patients according to TSH 
according to the New York classification of cardiologists 
are divided into the following FC of CHF: 31 (18.8%) 
patients with I FC, 92 (36.6%) patients with II FC and 
96 (44.6%) patients with III FC CHF. Depending on the 
severity of diastolic disturbances, three types of LV filling 
are distinguished: delayed relaxation, pseudonormaliza-
tion and restriction. Detection and analysis of variants of 

diastolic LV dysfunction have an important clinical signifi-
cance, since they indicate the degree of severity of diastolic 
disorders contributing to the formation of CHF.

Evaluation of the diastolic function indices showed 
that in patients with CHF, the normal E/A values can 
be observed with increased values of the isovolumic re-
laxation time (IVRT) and the delay of the early diastolic 
filling (DT) of the left ventricle, which should be taken 
into account when diagnosing.

The analysis of the obtained results revealed the 
following types of diastolic LV disturbances: of 219 pa-
tients with CHF, relaxation disorders were determined in 
48.4% of cases, pseudonormalization in 23.7%, restrictive 
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changes in 15.1% of cases and normal diastolic function 
values in 12.4% (28) patients.

Patients, depending on the severity of diastolic dys-
function of the left ventricle, were divided into 3 groups: 
I (n = 106) – with relaxation disturbance, II (n = 52) – 
with pseudonormal type, III (n = 33) – with restrictive 
type of filling. To evaluate the relationship between left 
ventricular contractility and diastolic left ventricular 
dysfunction, 191 patients with CHF were divided into 
2 groups: a group with preserved left ventricular systolic 
function (ejection fraction ≥ 50%) and a group with a 
reduced ejection fraction < 50%).

An analysis of the prevalence of different types of 
diastolic left ventricular dysfunction showed that severe 
diastolic left ventricular function – pseudonormal and 
restrictive type – was significantly more frequent in the 
group of patients with reduced left ventricular systolic 
function. The analysis of the main indices of myocardial 
contractility and LV geometry in the examined patients, 
depending on the type of diastolic dysfunction, revealed 
that the volume parameters of the left ventricle – the 
end-diastolic volume and the end-systolic volume in the 
group with pseudonormal and restrictive type – were sig-
nificantly higher in comparison with group of patients 
with disturbed relaxation. The PV index was also signifi-
cantly lower in the group of patients with a restrictive 
type of LV diastolic dysfunction.

The diastolic function of the LV depends on both the 
relaxation of the myocardium and its mechanical proper-
ties. Relaxation of the myocardium of the LV is an active 
process, depending on the functioning of the sarcoplas-
mic reticulum of cardiomyocytes. As a rule, the basis of 
such CHF is the violation of diastolic LV function, i. e. his 
inability to adequately fill without increasing the average 
pulmonary venous pressure.

The results of epidemiological studies in recent years 
have shown that in 30–50% of patients with a clinically 
confirmed diagnosis of CHF, systolic cardiac function is 
preserved and an average of 3 to 20 people per thousand 
of the population have asymptomatic left ventricular dys-

function. According to the European Society of Cardi-
ology (EOK), systolic dysfunction of the myocardium 
(without clinical signs of CHF) can reach 5–6% in the 
population, which makes up another 20 million in Europe 
with a population of about 900 million [7]. According to 
F. T. Ageeva [4, 6], the prevalence of I-FC CHF is 4 times 
greater than II–IV FC and more than 55% of patients with 
HF have practically normal myocardial contractility and 
the number of such patients will increase steadily. An 
analysis of the prevalence of different types of diastolic 
left ventricular dysfunction showed that severe diastolic 
left ventricular function – pseudonormal and restrictive 
type – was significantly more frequent in the group of pa-
tients with reduced left ventricular systolic function. The 
analysis of the main indices of myocardial contractility 
and LV geometry in the examined patients, depending 
on the type of diastolic dysfunction, revealed that the vol-
ume and geometric parameters of the left ventricle in the 
group with pseudonormal and restrictive type were sig-
nificantly higher in comparison with the group of patients 
with disturbed relaxation. The results are consistent with 
data from multicenter studies of PEP-CHF, CHARM, 
Aldo-DHF, which show the prognostic significant role 
of diastolic dysfunction in patients with CHF.

Postmyocardial LV leads not only to LV structural 
reorganization, accompanied by dilatation of the cavity, 
thinning of the wall, a decrease in the contractility of the 
myocardium, but also to a change in the geometric shape 
of the LV. LV remodeling in patients with CHF was char-
acterized by a violation of the diastolic function of the 
heart, which manifested itself more in violation of relax-
ation. An analysis of the prevalence of different types of 
diastolic left ventricular dysfunction showed that severe 
diastolic left ventricular function – pseudonormal and 
restrictive type – was significantly more frequent in the 
group of patients with reduced left ventricular systolic 
function. With the progression of the disease, there was 
an increase in the number of patients with an eccentric 
type of remodeling, as well as a restrictive type of dia-
stolic LV dysfunction.
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Abstract: This article presents the results of the literature review reflecting the modern 
understanding of the adverse effects of the factors of the mining enterprises on state of the hard 
tooth tissues.
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Introduction
 It is known; the mining branch is one of the key 

branches of processing sector and introduces the con-
tribution to increase of export part of the economy of 
Uzbekistan. The priority directions in the economy are 
growth of manufacture, development of industrial ca-
pacities, economic independence.

One of priority tasks of the concept of development 
of public health services is the formation of a healthy 
life style; the key moment in the given context is the 
providing of sanitary – hygienic well-being of the work-
ing population. Alongside it is known, that influence of 
the adverse industrial factors of biological, chemical and 
physical nature results in change of functioning of vari-
ous systems of the human body [1, 4, 7, 8, 11, 12, 16, 20].

It is established, that oral cavity plays the special role 
in perception of an environment, and the state of the or-
gans of the mouth is the informative parameter reflecting 
dynamic changes of all organisms, reacting to the effects 
of the anthropogenic factors of an environment. In this 

connection, the study on the effects of unfavourable fac-
tors of mining industry on the condition of hard tooth 
tissues of the workers has become of special significance 
[2, 9, 20].

The working zone of mining enterprise is character-
ized by a high level of dust production. The maximum 
levels of dust production can exceed maximum permis-
sible concentrations in tens time. Intensive noise, vi-
bration, intensive gas accumulation and aerosols of air, 
physical overloads, all this renders harmful influence on 
the bodies of the workers [4, 16, 19, 20].

In the modern world, introduction of new techno-
logical processes, the application of means of individual 
protection allows to lower a level of occupational dis-
eases among the workers. However this level continues 
to remain high [6, 9, 11].

The high level of prevalence of diseases of the hard 
tissues of the teeth, periodontium and the mucous mem-
brane of the mouth is maintained by direct contact and in-
fluence of mining dust. With increase of the professional 
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experience the frequency and burden of the lesions of 
the oral cavity is growing too [1, 2, 4, 5, 10, 14, 19, 20].

The long influence of vibration leads to develop-
ment of vibrating disease touching all body organs and 
systems: cardiovascular, endocrine, urinary, respiratory, 
digestive, peripheral nervous systems and high nervous 
activity [1, 3, 7, 8, 11, 12, 14, 20]. This situation is char-
acterized by disorders of protein and carbohydrate me-
tabolism, changes in the other metabolic processes. The 
vibrating disease promotes disturbance of hemodynam-
ic processes, depending on a stage of disease the tone 
of capillaries varies from spastic to spastic-hypotonic 
[13, 16]. The vascular changes develop by phases and 
aggravate depending on the length of service and condi-
tions of the vibration effects [13].

The pathological changes in the body of the workers 
under influence of vibration are accompanied by signifi-
cant hemostatic changes as oxidative stress, exhaustion 
of reserves of the antioxidant defensive system (AOD) 
[3, 5]. Besides, the vibrating disease promotes expressed 
secondary immunodeficiency [7, 8].

The influence of noise results in development of 
noise disease with characteristic changes of parameters 
of the central hemodynamics, arterial hypertension, 
change of peripheral resistance of the vessels [3, 7, 8, 19]. 
The nonspecific reactions increasing risk of stomatologi-
cal diseases are also noted [2, 5, 10, 15, 23, 31, 32, 36]. 
The noise, being powerful stimulant of the acoustical 
analyzer, negatively influences on the health of man. It 
also reduces working activity, induces disorders of the 
functional state of the regulatory mechanisms of the 
body, exhausting adaptive reserves [12, 13]. The patients 
with noise disease have changes in the maintenance and 
orientation of vegetative reactions [16, 19]. There are 
also found marked manifestations of the syndrome of 
vegetative dystonia, poor sleeping, change of tolerability 
to physical loadings [13, 19]. It is noted that the noise of 
medium and high frequency provides for immunity de-
crease in the workers suffering with noise disease [7, 8].

The ore output is carried out basically by blast-hole 
drilling method, secondary splitting, and delivery it on 
a surface. The majority of explosive substances include 
trinitrotoluene, which is considered as toxic substance 
(second class on danger). In the body this substance 
effect by two ways: inhalation and per oral rendering 
both local and general effect [17]. The contact to toxic 

substances of explosive material causes not only specific 
clinical manifestations of chronic poisoning (trinitrotol-
uene cataract), but also paratoxic and metatoxic [4, 19].

The production of ore is accompanied by excess dust 
formation, which composition includes free silicon di-
oxides in a crystal form (quartz) and ferric oxides. The 
meals of these substances with deposition of dust on 
the surface of teeth forming a plenty of dental deposi-
tions [2, 11, 14, 19], induce inflammatory parodontium 
diseases [5, 9, 10, 15, 17, 20]. The chronic trauma of a 
mucous membrane of the oral cavity by the ferric ore 
dust is accompanied by changes in the epithelium at 
the as catarrhal inflammation, hyperemia, edema. The 
long influence is accompanied by occurrence of ero-
sion, ulcers surrounded by the opaque epithelium [20]. 
The epithelium of the oral mucosa is condensed; there 
are noted focuses of hyperkeratosis, papillomatosis, in-
creased xerostomy, change of the biocenosis of the oral 
cavity. It was noted that quartz- silicate dust has chronic 
immunodepressive effect [7].

Ferric ore dust, concentrating in a saliva, renders 
abrasive effect on the chewing surface of teeth, thus, pro-
motes fast dental abrasion, development of the patho-
logical abrasion with formation of the cracks and having 
chopped off enamel. Non-carious damages of the hard 
dental tissues in the workers of the mining enterprises 
meet much more often, than in the persons not con-
nected with this manufacture [2, 9, 20].

The analysis of the level of hygiene of the oral cav-
ity of the workers in the mining enterprises testifies to a 
low level of hygienic state of mouth and “high level” of 
an index of hygiene.

The prevalence of caries in the workers engaged 
on the mining enterprises accounted for 92–100% 
[2, 18, 20]. The study of interrelation of the caries in-
tensity with harmful production factors has shown direct 
dependence: the higher experience of job, the higher in-
dex of KPU. It is interesting that in the workers having 
direct contact with harmful industrial effects during all 
working change, the index of KPU seems to be 10% high-
er than in workers having indirect contact with harmful 
production factors (р < 0.01) [2, 18].

The similar picture is observed at the analysis of the 
special weight of teeth, subjects to removal depending on 
the experience time. So, it is marked, that in the workers 
with the long working experience, more than 10 years, the 
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quantity of teeth, selected to removal, is 3,5 more than 
in the workers having the working experience till 5 years 
(р < 0.01) [2, 18]. It testifies to growth of a parameter 
“У” in an index KPU that confirms influence of harmful 
production factors on development the carious process.

The analysis of the non-carious damages of the 
hard dental tissues in the workers of mining industry 
revealed high level of pathological changes, such as 
enamel decoloration breaks of the corners and cutting 
edges of enamel, pathological deleting of teeth. The 
iron-ore dust, concentrating in saliva, renders abrasive 
action on the masticatory surface of teeth, thus, pro-
motes fast snagging of the dental hard tissues, develop-
ment of the pathological erasibility and formation of 
cracks and splits on the enamel. Non-carious lesions of 
the dental hard tissues in the workers of mining meet in 
16,4% more often, than in the persons not connected 
with this manufacture [2, 9, 20].

The characteristic state of enamel in the workers en-
gaged in the mining industry showed that the enamel 
has a dim shade and darkly grey or yellow – red colour 
in 60.7–78.4% of surveyed workers. The disturbance of 
the enamel structure, particularly fissures, were noted in 
38.5–64.6% of studied persons. The change of the ana-
tomic form of the teeth looking-like splits of the corners 

of the crown part, of the scalprums, as well as splits of the 
enamel of tubers of the masticatory surface were noted 
in 61.2–96.1% of studied workers [18].

The character of the industrial adverse factors is 
reflected also on the pathological erasibility of teeth. 
Pathological erasibility of the II and III degree is noted 
in 80.2–83.9% of the workers having direct contact with 
harmful industrial influences during all working change, 
than having indirect contact with harmful industrial in-
fluences found in 20.1–30.5% (р < 0.01) [2, 9, 18].

Conclusions:
The analysis of the literature data has revealed:
1. The effect of the harmful factors of the mining en-

terprises renders on the body of the workers, both gen-
eral and local influence;

2. The analysis of a level of hygiene of the oral cavity 
in the workers engaged on the mining enterprises testi-
fies to a low level a hygienic condition of a mouth and 
high index KPU;

3. The high level of non-carious damages of the den-
tal hard tissues such as enamel decoloration, snapping off 
of corners and enamel scalprums, pathological erasibility 
is noted;

4. The direct dependence of pathological processes 
severity on the experience of working activity is revealed.
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Abstract: Markers of growth factors and apoptosis in patients of the Uzbek population with 
alopecia areata as risk factors for the development of severe forms of the disease. Molecular genetic 
studies of patients with alopecia areata revealed the prognostic value of the polymorphisms G (–634) 
C and G (–1154) A of the VEGF G-308A gene of the TNF-α gene. Genobiological ensembles of 
these polymorphisms with growth factors and apoptosis were determined, on the basis of which 
markers determining the severity of the pathological process were identified.

Keywords: alopecia areata, polymorphism, genes, non-scarring alopecia.
In modern dermatocosmetology, there is a tendency 

to increase the incidence of skin of the scalp, in particu-
lar, hair loss – non-scarring forms of alopecia. Despite 
the long history of the problem of non-scarring forms of 
alopecia, the issues of etiopathogenesis, diagnosis and 
treatment of non-scarring alopecia have not been suffi-
ciently studied yet [1, 2]. The main share of non-scarring 
hair loss is nested alopecia. As a pronounced cosmetic 
defect, alopecia alopecia often leads to psychoemotional 
discomfort, which reduces the quality of life, and causes 
both social problems caused by restrictions in the choice 
of profession, employment and social prospects, and eco-
nomic, due to the length of treatment and its high cost. 
In 5–10% of patients with small focal form of the disease, 
complete hair loss on the scalp (total form) develops, and 
in 1–2% of cases – complete hair loss on the head and 
trunk (universal form) [3, 4]. Curing the universal form 
of alopecia areata in less than 10% of cases.

Multicentre studies in the field of molecular genetics 
have revealed many genes of growth factors and apopto-

sis, which play an important role in the phases of anagen 
and telogen in alopecia [5, 7, 6].

Purpose of the study: Revealing of markers of 
growth factors and apoptosis in patients of the Uzbek 
population with nest allopathy as risk factors for the de-
velopment of severe forms of the disease.

Materials and methods: 67 patients with alopecia 
nest at the age of 14 to 50 years were monitored, 52.8% 
were men, 47.2% were women who were on inpatient 
and outpatient care at the clinic of the Republican Spe-
cialized Scientific and Practical Medical Center of Der-
matology and venereology. Molecular genetic studies in 
patients with non-scarring forms of growth factor alo-
pecia and apoptosis was performed by real-time PCR. 
To assess the differences in the values   of biochemical or 
clinical parameters between carriers of different geno-
types, the Mann-Whitney U test or the Student’s t-test 
for independent elections was used for the investigated 
genes. The value of P < 0.05 was taken as statistically 
significant. Prognostic efficiency of genetic markers was 
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determined by the standard AUC-classifier. The correla-
tion relationships of growth factor polymorphisms and 
apoptosis with FGF, PDGF, FAS molecules were deter-
mined based on the Kendall rank correlation coefficient.

Results and discussion. Patients with focal form were 
36.2%, polychial – 29.7%, ribbon-shaped – 1.9%. The 
heavier forms were recorded to a lesser extent and differed 
in the torpid current: 16.1% in the subtotal form, 4.5% 
in the total form, and 18 in the universal form (11.6%). 
The percentage of women in the study is 16.2% higher, 
because the immune system of women is more labile than 
that of men. 38.6% of patients had lesions of the nail plates 
of the hands: dystrophic changes, small-point indentations 
of the “thimble” type, pronounced longitudinal striation 
combined with the dim color of the plates themselves. 
Onychodystrophy depended on the severity of alopecia 
and was more often observed in patients with total and 
universal forms of the disease. In 71.6% of patients with 
alopecia areata there was a progressive stage of the dis-
ease, which was characterized by a “zone of shaky hair” 
around the foci (with easy sipping of hair along the edge 
of the focus, their painless epilation occurs). In 27.1% of 
patients, there was a growth of hair follicles (velus) in the 
focus of alopecia against the background of the progress 
of the pathological focus. The stationary stage of alopecia 
areata was noted in 23.9% of patients, regressing stage – in 
4.5%. In 7,5% of patients there were subjective sensations 
in the form of hypersensitivity of the skin, paresthesias 
and erythema, preceding the appearance of a new focus 
of hair loss. Relapses of the disease occurred in 68.2% of 
patients, the duration of the intervals between the occur-
rence of new foci is variable. Analyzing the duration of 
the disease, the largest part of the patients suffered nest 
alopecia before 1 year (43.8%) and from 1 year to 5 years – 
38.7%. Longer terms of the disease were observed in 1/5 
of patients (17.5%). Diseases of the thyroid gland in the 
form of diffuse goiter of various degrees (51%), as well as 
iron deficiency anemia (32.9%) and gastrointestinal tract 
diseases (27.7%) represented the concomitant pathology 
of patients with alopecia areata.

Previously, in our studies, a method for testing the G 
(–634) C and G (–1154) A polymorphisms of the VEGF 
gene based on real-time PCR in patients with alopecia 
areata and individuals of the control group was modified 
and tested. The observed distributions of heterozygous 
genotypes of both loci reliably corresponded to the ex-

pected law for the Hardy-Weinberg equilibrium. Because 
the frequency of heterozygosity of polymorphisms is not 
very high, their prognostic value was also low (AUC = 0.57 
 and 0.54, respectively), which indicated the non-inde-
pendence of these loci in the development of alopecia. 
According to the calculated odds ratio, the probability of 
development of angiogenesis disorders in patients with 
alopecia was more than 3.5 times higher than in the con-
trol group (OR = 3.9, 95% CI 0.33238, 46.17) with a 
level of χ2 = 1.2 and P = 0.2. Molecular genetic studies of 
tumor necrosis factor (TNF-α) polymorphism revealed 
the detection of the homozygous genotype of the muta-
tion-AA G-308A polymorphism of the TNF-α gene in 
3.6% of cases, while in the control group this factor was 
2.9%. In the group of patients with alopecia, a heterozy-
gous genotype of the TNF-α (G-308A) – G/A mutation 
was found with a corresponding incidence of 32.1%. In 
the control sample, those carrying the mutant allele A 
were 8.6%. These differences are statistically significant 
and indicate the association of G-308A polymorphism 
of the TNF-α gene with the development of alopecia. 
Carrying of allele A and heterozygous genotype G/A 
is reliably associated with an increased risk of develop-
ing the disease (χ2 = 4.4, P = 0.036, OR = 3.2, 95% CI = 
 =1.033, 9.772 and χ2 = 5.6; P = 0.018, OR = 5.05, 95% 
CI = 1.216–21, respectively). Allele G and genotype  
G / G, in contrast, are protective markers.

But the most informative in predicting the course of 
alopecia areata is the detection of markers predicting the 
course of the disease by identifying correlation. Therefore, 
in order to reveal the relationship in patients with alopecia 
between the investigated genotypes of growth factors and 
apoptosis with FGF, PDGF, FAS, and a correlation analy-
sis was performed, which showed interesting data.

Correlation analysis of fibroblast growth factor with 
endothelial growth factor and tumor necrosis factor poly-
morphisms in patients with alopecia areata showed a sig-
nificant negative correlation of FGF with genotype GA 
of polymorphism G (–1154) A of the VEGF gene and a 
correlation trend with the remaining polymorphism of 
both genes (Fig. 1). It is supposed that the detection of 
this genotype of the VEGF gene in patients with alopecia 
areata proves a decrease in the concentration of fibroblast 
growth factor, which is a key factor in the realization of 
the cell cycle of the hair follicle, and indicates a severe 
course of the disease.
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Figure 1. Correlation analysis of fibroblast growth factor with endothelial 
growth factor and tumor necrosis factor polymorphism

The correlation analysis of platelet growth factor 
with the indices of endothelial growth factor and tu-
mor necrosis factor polymorphisms in patients with 
alopecia nest showed only the correlation tendency of 
both negative and positive of this growth factor with 

all the polymorphisms of the investigated genotypes 
(Fig. 2). Presumably, platelet-derived growth factor is 
not significant for endothelial growth factor and tumor 
necrosis factor polymorphisms and is not a marker of 
the course of the disease.

Figure 2. Correlation analysis of platelet-derived growth factor with indicators 
of endothelial growth factor and tumor necrosis factor polymorphisms
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The highest correlation analysis results with endo-
thelial growth factor and tumor necrosis factor poly-
morphism in patients with alopecia areal showed the 
FASL apoptosis factor (Fig. 3). Thus, a significant posi-
tive correlation is observed between this factor and the 

genotype of G polymorphism of the G (–634) C gene 
of the VEGF gene and a negative significant correlation 
with the GG genotype of the G (–308) A gene of the 
TNF-α gene in patients with nested alopecia.

Figure 3. Correlation analysis of the apoptosis factor with indicators of 
endothelial growth factor and tumor necrosis factor polymorphisms

With the remaining indicators of the polymorphism 
of the studied genes and FASL, there is a tendency to 
correlate. Apparently, the detection of the G genotype 
of the G (–634) C polymorphism of the VEGF gene 
indicates an increase in FASL apoptosis in patients with 
alopecia areata, which translates the cycle of the hair 
follicle from the anagen phase into telogen, is an unfa-
vorable marker and indicates a severe course of the dis-
ease. Persons with this marker are prone to a more se-
vere course of alopecia areata. In contrast, the detection 
of the GG genotype by the G (–308) A polymorphism 
of the TNF-α gene is a favorable marker of the course 
of alopecia areata and observes a decrease in the FASL 
apoptosis factor and a lighter course of the disease.

Conclusions: Identification of genobiological 
ensembles between FGF and genotype GA of poly-
morphism G(–1154) A of the VEGF gene (significant 
negative correlation), FASL with genotype G (–634) 
C polymorphism of the VEGF gene (significant posi-
tive correlation) and GG genotype of polymorphism G 
(–308) A of the TNF-α gene (significant negative cor-
relation), a pathogenetic relationship of the genotypic 
variants of VEGF and TNF-α with growth factors and 
apoptosis in alopecia are established. These genotypes 
can be considered markers of nesting alopecia in people 
of the Uzbek population and used to predict the course 
of this pathology and prevent the development of se-
vere torpid forms of the disease.
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NEW METHODS OF DIAGNOSTICS OF NON-TUBE ALOPECY

Abstract: In this study, patients with non-scarring alopecia of the Uzbek population underwent 
videotrich dermatoscopy. As a result, an algorithm for the diagnosis of non-scarring alopecia was 
developed, which accurately determines the form and stage of the disease, the degree of atrophy of 
the hair follicles, the presence of pathological hair in alopecia areata, and an increase in the number 
of hair-like hair less than 30 micro. – with androgenic alopecia. Such a diagnosis is also applicable in 
the monitoring of disease therapy and is in many cases an alternative to histological examination.

Keywords: videotrichodermatoscopy, non-scarring alopecia, vellus-like hair.
The problem of treatment of non-scarring alopecia 

in the modern world is one of the leading, as according 
to WHO, not only the number of people with alope-
cia grows, but their therapy is often ineffective, relapse 
of the disease occurs [1, 2]. Despite some success in 
studying the pathogenesis and therapy of patients with 
non-scarring alopecia, a new area of   increased research 
interest is being formed, namely, accurate diagnosis of 
the disease [3, 4, 7]. For this purpose, a hairbrush is 
used in the scalp [5], which is important not only in 
determining the form of the disease, the stage, but also 
for monitoring therapy.

Purpose of the study. To develop algorithms for the 
diagnosis of non-scarring alopecia.

Materials and methods of research. We examined 
247 patients with non-scarred alopecia, 94 (38.1%) pa-
tients with alopecia areata, 153 (61.9%) with androgenic 
alopecia. All patients underwent videotrich dermatos-
copy of the scalp, which was performed with a camera 
Aramo-SG (Korea) with lenses X60 and X200 and com-
puter program Trichoscience. This diagnostic program 
has the following capabilities:

– evaluation of the density and diameter of hair in 
the androgen-dependent and androgen-independent 
areas of the scalp.

– Calculation of the percentage of vellus hair, thin, 
medium and thick hair in the investigated areas.

– Evaluation of hair distribution in follicular units 
and the state of perifollicular phenomena.

– Evaluation of the phototrichogram in a semi-au-
tomatic mode.

– Hair calculator and calculation of the speed of hair 
growth. Automatic calculation of the total amount of hair 
on the patient’s head, assessment of the individual rate 
of hair loss of the patient, calculation of the actual daily 
hair loss.

– Statistical processing of the results – the standard 
deviation, the average of the arithmetic mean.

– dermatoscopy – assessment of the skin condition 
of the scalp.

– evaluation of the condition of the hair shafts and 
hair follicles. Comparison with samples from the data-
base.

– graphical representation of the received data, 
comparison with the norms.

Results and discussion: Determination of the ratio of 
hair in the stages of anagen and telogen in patients with 
focal alopecia areata showed a decrease in the amount 
of hair in the anagen stage – 62.1 ± 8.1% (p < 0.001), 
(control –87.1 ± 4, 3%) in the parietal region of the scalp 
and 69.4 ± 1.6% (p < 0.001), (control –85.4 ± 3.9%) in 
the occipital, and an increase in the number of hair in the 
telogen stage – 37, 9 ± 1.2% (p <0.001), (control – 12.9 ± 
± 1.9%) in the parietal region of the scalp, and 30.6 ± 0.9% 
(p < 0.001), (control – 14.6 ± 2.3%) in the occipital (tabl. 
1). In patients with polyocutaneous and ribbon-like alo-
pecia areata, a more pronounced decrease in the amount 
of hair in the anagen stage was found – 46.3 ± 3.5% 
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 (control –87.1 ± 4.3%) and an increase in the 
number of hair in the telogen stage – 53.7 ± 2.1% 
(control –12.9 ± 1.9%) in the parietal region of the 
scalp. In the occipital region there is also a decrease in the 
amount of hair in the growth stage – 41.1 ± 3.8% (control 
–85.4 ± 3.9%) and an increase in the number of hair in 

the resting stage – 58.9 ± 2.4% (control – 14.6 ± 2.3%). 
The anagen phase was sharply reduced in patients with 
subtotal and alopecia areata form, in which the amount 
of hair in the growth stage in the parietal region of the 
head is 24.7 ± 1.1% (control –87.1 ± 4.3%) and resting 
at 75.3 ± 3.2% (control –12.9 ± 1.9%).

Table 1. – Hair ratio in stages of growth and rest on the scalp in p2atients with alopecia areata

Ratio of hair on the scalp 
(%)

control group
(n = 25) focal  

(n = 50)

Forms of alopecia areata

multifocal and tape-
visible (n = 23)

subtotal 
(n =21)

parietal region 
anagen

anagen 87.1 ± 4.3 62.1 ± 8.1*** 46.3 ± 3.5*** 24.7 ± 1.1***
telogen 12.9 ± 1.9 37.9 ± 1.2*** 53.7 ± 2.1*** 75.3 ± 3.2***

Occipital
areal

anagen 85.4 ± 3.9 69.4 ± 1.6*** 41.1 ± 3.8*** 35.4 ± 1.7***
telogen 14.6 ± 2.3 30.6 ± 0.9*** 58.9 ± 2.4*** 64.6 ± 1.3***

Note:* the differences with respect to the control group are significant (*** – P < 0.001)

In the occipital region of the scalp, there is a less pro-
nounced decrease in the amount of hair in the anagen’s 
steel – 35.4 ± 1.7% (control – 85.4 ± 3.9%) and hair growth 
in the telogen stage – 64.6 ± 1.3% (control – 14.6 ± 2.3%).

Consequently, in patients with alopecia nest with 
an increase in the severity of the disease, there is a sig-
nificant increase in hair density throughout the entire 
scalp, a violation of the ratio of hair phases in the ana-
gen and telogen phases in favor of the latter, indicating 
a progressive stage of the disease.

In the outbreaks of alopecia, a large number of “yellow 
dots” (empty hair follicles) were observed, pathological hair 
in the form of “exclamation marks” and “cadaveric” hair, as 
well as dysplastic roots of the hair follicles, which confirm 
the progress of the disease, were observed in alopecia areas.

Trichodermatoscopy of the scalp in male patients 
with androgenic alopecia showed a sharp significant 

decrease in the number of hairs in the parietal region 
compared to the occipital and this decrease was more 
pronounced with increasing degree of lesion. The study 
of the phases of anagen and telogen in male patients with 
androgenic alopecia showed a highly significant decrease 
in the amount of hair in the anagen phase and an increase 
in the number of hair in the telogen stage in the parietal 
region, whereas the ratio of growth and rest phases in 
the occipital regions was not reliable at grade III and sig-
nificantly decreased at III–IV and IV–V stages. Thus, in 
patients with grade 3 androgenic alopecia (Table 2), the 
amount of hair in the growth stage in the parietal region 
was 58.4 ± 3.1%, III–IV degree – 41.7 ± 1.1%, IV–V de-
gree – 32.1 ± 0.8%, whereas in the control group this in-
dicator was 87.1 ± 4.3%. In parallel, the amount of hair in 
the resting stage increased from 41.6 ± 1.8% at grade III, 
58.3 ± 2.4% at grade III–IV to 67.9 ± 2.0 at grade IV–V.

Table 2. – Hair ratio in stages of growth and rest on the scalp 
 in male patients with androgenic alopecia

Ratio of hair on the scalp 
(%)

control group 
(n = 25)

III degree (n = 47)

Types of androgenic alopecia
III–IV degree 

 (n = 38)
IV–V degree 

(n = 36)
parietal re-gion 
anagen

anagen 87.1 ± 4.3 58.4 ± 3.1*** 41.7 ± 1.1*** 32.1 ± 0.8***
telogen 12.9 ± 1.9 41.6 ± 1.8*** 58.3 ± 2.4*** 67.9 ± 2.0***

Occipital
areal

anagen 85.4 ± 3.9 81.7 ± 1.1 79.2 ± 3.2 72.1 ± 1.8***
telogen 14.6 ± 2.3 18.3 ± 2.4 20.8 ± 1.4* 27.9 ± 2.5***

Note * – the differences with respect to the control group are significant (* – P < 0.05, ** – P < 0.01, *** – P < 0.001)
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A study of the relationship between the phases 
of hair growth and rest in women with androgenetic 
alopecia showed a significant decrease in the amount 
of hair in the anagen phase and an increase in hair in 
the telogen stage in the parietal region of the scalp. 
Also disproportion of phases is observed in the oc-
cipital region of the head, which distinguishes female 
androgenic alopecia from the male. Thus, at the I de-
gree of androgenetic alopecia in the parietal region in 
women, the amount of hair in the anagen phase was 
68.1 ± 3.02%, at II –59.7 ± 5.2%, at III – 51.4 ± 8.7%, 
while the same parameters in the control group were 

87.1 ± 4.3%. The amount of hair in the telogen stage 
increased and amounted to: 31.9 ± 2.1% at grade I, 
40.3 ± 8.9% at grade II, 48.6 ± 10.2% at grade III (con-
trol – 12.9 ± 1.9%). In the occipital region, the amount 
of hair in the anagen stage in women with androgenic 
alopecia significantly decreases: at grade I 73.2 ± 1.9 
at II –63.7 ± 3.5%, at III – 58.9 ± 1.3% while the same 
parameters in the control group were 85.4 ± 3.9%. The 
amount of hair in the telogen stage parallel to the ana-
gen stage increased significantly: 26.8 ± 1.4% at grade 
I, 36.3 ± 2.2% at grade II, 41.1 ± 1.07% at grade III 
(Table 3) (control –14.6 ± 2.3).

Table 3. – Hair ratio in stages of growth and rest on the scalp 
in female patients with androgenic alopecia

Ratio of hair on the scalp 
(%)

control group
(n = 25)

I degree (n = 9)

Degrees of androgenic alopecia
among women

II degree (n = 12) III degree (n = 11)

parietal re-gion 
anagen

anagen 87.1 ± 4.3 68.1 ± 3.02** 59.7 ± 5.2*** 51.4 ± 8.7***
telogen 12.9 ± 1.9 31.9 ± 2.1** 40.3 ± 8.9** 48.6 ± 10.2**

Occipital
areal

anagen 85.4 ± 3.9 73.2 ± 1.9* 63.7 ± 3.5*** 58.9 ± 1.3***
telogen 14.6 ± 2.3 26.8 ± 1.4** 36.3 ± 2.2*** 41.1 ± 1.07***

Note * – the differences with respect to the control group are significant (* – P < 0.05, ** – P < 0.01, *** – P < 0.001)

Typical for this type of alopecia is the pronounced 
thinning of the hair rods in the parietal region (polymor-
phism), reaching up to 80% of fine hair (< 10% norm). 
Many empty hair follicles in the form of “yellow points”, 
as well as single units. In the occipital region, in men, hair 
shaft changes in the form of thinning were not observed. 
Only 13% of male patients had a slight decrease in hair 
density and polymorphism in the occipital region of the 
scalp, which is probably associated with a high duration 
of the disease (more than 7–10 years). At this category 
of patients, atrophic hair follicles were observed. All ex-
amined female females showed a change in the hair rods 
in the form of thinning and in the occipital region, but 
less pronounced in the parietal region. When examining 
the scalp under the X200 lens, oily, sometimes dry sebor-
rhea was more often noted, the hair follicles of the hair 
being examined were mostly in the telogen stage. One 
of the important criteria for the visual-dermatoscopic 
examination of the skin of the scalp is the phototricho-
gram, which is used to conduct a differential diagnosis 
between androgen-dependent and diffuse hair loss. A 
characteristic feature of the phototrichogram of patients 

with androgenic hair loss, held in the parietal zone, is an 
increased amount of velus hair and thinned hair – more 
than 40%.

Because of our studies, we determined algorithms for 
the diagnosis of alopecia:

1. Trichoscopic criteria for androgenic alopecia:
– in male patients:
III degree – “yellow” points 54.8%, “white” points 

45.2%, phototrichogram> 40.8%
III–IV degree – “yellow” points 28.3%, “white” 

points 71.7%, phototrichogram > 55.6%
IV–V degree – “yellow” points 11.4%, “white” points 

88.6%, phototrichogram > 73.2% – in female patients:
I degree-II degree – “yellow” points 86.1%, “white” 

points 13.9%, phototrichogram > 34.1%
III degree – “yellow” points 63.5%, “white” points 

36.5%, phototrichogram > 69.1%
2. Trichoscopic criteria for nested alopecia (Table 5):
– chain and poliochagovaya form – “yellow” points 

91.2%, “white” points 8.8%, pathological hair 76.5%
– subtotal form of “yellow” points 58.6%, “white” 

points 41.4%, pathological hair 21.7%
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– total and universal forms – “yellow” points 4.1%, 
“white” points 95.9%, pathological hair 3.4%.

Conclusion: Thus, trichodermatoscopy is a newly 
developed method that has significant potential in der-
matological practice. The results of the research showed 

that, being a non-invasive and accurate method of visu-
alization of hair structures, trichodermatoscopy can be 
used not only to diagnose androgenic alopecia, but also 
to evaluate the effect of various therapeutic agents and 
cosmetic products on the condition of the hair and scalp.

Table 4. – Trichoscopic criteria for alopecia areata

Forms of alopecia 
areata

Criteria for diagnosis
Non-atrophied hair 
fol-licles «yellow» 

points (%)

Atrophied hair 
follicles «white» 

points (%)

Pathological hair cadaveri-zed 
hair and hair in the form of an 

exclamation mark (%)
Focal and polyocidal 91.2 8.8 76.5
Subtotal 58.6 41.4 21.7
Total and universal 4.1 95.9 3.4

Perhaps, trichodermatoscopy will later be successfully applied in various monitoring studies
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INTERRELATION OF THE HEART RATE VARIABILITY WITH VENTRICLE 
EXTRASYSTOLE IN LEFT VENTRICLE SYSTOLIC DYSFUNCTION 

OF THE PATIENTS WITH MYOCARDIAL INFARCTION

Abstract:
Objectives: The aim of our research was to study interrelations between heart rate variability and 

ventricle extrasystole in systolic dysfunction of the left ventricle in the patients with acute Q-wave 
myocardial infarction.

Study design: This study includes 84 male patients with acute Q-wave myocardial infarction. All 
the patients underwent echocardiography on the 10–14 day of disease in order to estimate systolic 
function of the left ventricle, ECG Holter monitoring with measurement of heart rate variability and 
ventricular extrasystole. All patients received standard therapy including β-blockers, antiagregants, 
antiarrhythmic agents, aldosteron antagonists, ACE inhibitors, calcium antagonists, nitrates, statins.

Results: After the first clinical-functional examination there was found systolic dysfunction of the 
left ventricle in 23 (27,4%) patients. The development of the early left ventricle remodeling, acute 
heart failure, increasing level of inflammation markers were noted more frequently in this group of 
patients. We revealed that interrelation between heart rate variability and ventricular arrhythmia had 
reliable character in systolic dysfunction.

Conclusion: In the group of patients with systolic dysfunction on the 10–14 day of acute Q-
wave myocardial infarction there was reliably registered more often potentially dangerous ventricle 
arrhythmia and lower heart rate variability connected with dysbalance of sympathetic and parasym-
pathetic part of the autonomous nervous system. There has been established reliable interrelation 
between frequency of development of potentially dangerous ventricular arrhythmia and lower pa-
rameters of the heart rate variability in the patients with systolic dysfunction.

Keywords: myocardial infarction, heart rate variability, ventricular extrasystole, left ventricle, 
systolic dysfunction, male patients.

Introduction
It is well known that during the first year after 

myocardial infarction (MI) 6.5–11% of patients die 
and about half of them die suddenly [1, 2, 5, 6]. The 
frequency of sudden cardiac death (SCD) accounts 
for 0.36–1.28 per 1000 persons a year [2, 5, 6], and 
survival during a year in SCD (after successful reani-
mation measures against cardiac clinical death) is not 
higher than 15–20% by the various data [1, 7, 8].  Tak-

ing into consideration the importance of this problem, 
the great attention has been paid to the search for pre-
dictors of the fatal arrhythmia and also stratification of 
the patients with ischemic heart disease (IHD) with 
regard to the risk severity of SCD. The current predic-
tors include demographic indicators, lower fraction of 
the left ventricle ejection (LV FE), reduction of heart 
rate variability (HRV), ventricular rhythm disturbance 
(VRD) and others [5, 6, 7, 8].
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We have not found data in the literature about cor-
relation of the heart rate variability and ventricular extra-
systoles in systolic dysfunction of the left ventricle in the 
patients with myocardial infarction.

According to the above-mentioned the purpose of 
our report is to study correlation between heart rate vari-
ability and ventricular extrasystole in systolic dysfunc-
tion of the left ventricle in the patients with acute Q-wave 
myocardial infarction.

Material and methods
Following the purposeful tasks we examined 84 

male patients with primary Q-wave myocardial infarc-
tion of the age from 29 to 65 years, (52 ± 8.6 years). 
Diagnosis was established on the basis of WHO cri-
teria at presence of two or three signs: special attack 
of anginous pain or its equivalent for 30 minutes, 
appearance of pathological Q or QS in two or more 
leads of ECG, creatininphosphakinase prevailed up-
per normal level more than 2 times. All patients gave 
written consents for participation in this investigation. 
The patients with the following complications of the 
myocardial infarction and accompanied pathology 
were excluded from the study: ciliary arrhythmia, AV-
blockade of stage II–III, arterial hypotension (AP <  
< 90/60 mm Hg), age above 65 years, chronic pulmo-
nary diseases with marked respiratory insufficiency 
and symptoms of bronchospasm, diabetes mellitus 
at the stage of compensation, malignant arterial hy-
pertension, oncological diseases, consequences of the 
acute cerebral circulation disorders and echonegative 
patients.

All patients received standard therapy (β-blockers, 
antiagregants, antiarrhythmics, aldosteron antagonists, 
ACE inhibitors, calcium antagonists, nitrates, statins).

The patients were performed EchoCG on the echo-
cardiograph “Solnoline Versa Pro” (Siemens, Germany) 
on the basis of therapy performed on the 10–14 day 
after acute myocardial infarction; evaluation of the LV 
contractility was carried out with use of its fraction of 
ejection: FE = ((EDV – ESV)/EDV)*100%.

According to the recommendations of 2010, the 
third revision, of the Society of Experts on Heart Fail-
ure (SEHF) the stage of systolic heart failure is mea-
sured by the level of findings of the fraction of ejection: 
lowered – FE < 40%; “gloaming zone” – FE40–50%; 
preserved – LV FE > 50%. Among the studied patients 
the men with marked stage of heart failure were very 
few. In this connection we divided the patients into two 
groups: the group with marked stage of systolic dys-
function included the patients with LV FE ≤ 45%, and 
the group with preserved function of the left ventricle 
consisted of the patients with LV FE > 45%.

The ECG Holter monitoring (HM) was performed 
with use of apparatus “Cerdio sens+” (HAI–MEDIKA, 
the Ukraine) for measurement of VE and HRV. The 
ventricle extrasystole (VE) was characterized by tradi-
tional classification of B. Lown (1971) and prognostic 
classification of J. Bigger (1982). The interpretation of 
the HRV was made according to the recommendation 
of working group of the European Society of Cardiolo-
gists and the North-American Society of Stimulation and 
Electrophysiology (1996). For evaluation of HRV there 
were used the following time and spectral parameters:

Table 1.

SDNN (ms) Standard deviation of all intervals N-N

ADANN (ms) Standard deviation of mean values of intervals N – N, calculated by 5-minute intervals 
during whole recording

pNN50 (%) Value NN50, divided by total number of intervals N – N
TP (ms2) Total power of all intervals R – R
LF (ms2) Power in diapason of low frequencies (0.04–0.15 Htz)
HF (ms2) Power in diapason of high frequencies (0.15–0.4 Htz)
LF/HF Ratio of low frequency to high frequency component of the spectrum

Mathematic processing of the results obtained was 
made on the personal computer “Pentium IV” with use 
of pocket of programs STATISTICA version 6 “StatSoft” 

as well as Biostat. For analysis of reliability of differences 
between qualitative signs the criterion χ2 was used. The 
inter-group comparative analysis of quantitative values was 
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performed in two groups with use of criterion Student t. All 
values were presented as arithmetical mean ± standard de-
viation (M ± SD), and sign changes as mean change (± %). 
The differences in p < 0,05 were accepted as reliable.

Results
The complex clinical-functional examination was 

carried out on 84 patients (Table 1). While studying 
histories It was revealed that 55 (65,4%) patients suf-
fered from HD before onset of MI; DM was revealed 
both in the history and primary in 16 (19%) patients. 
RPIS was found in 34(40,4%) patients. Analysis of MI 
development in acute and subacute period showed that 

in 47(55.9%) cases there were observed lesions of the an-
terior wall, and in the rest 37(44%) of cases in the lower 
wall. In 40(47.6%) patients the progressing of acute peri-
od of disease was complicated by development of clinical 
evidences of acute heart failure (HF) (Killip, class II–IV) 
including 26 (65%) cases of class II, 11 (27.5%) cases of 
class III, 3(7.5%) cases of class IV (cardiogenic shock). 
Clinical evidences of CHF II ”A” stage were revealed in 
46(54.7%), of II “B” stage in 1(1.1%) patients. It is inter-
esting that of them in 33 (39%) patients the symptoms of 
CHF were correlated to FC I–II by NYHA classification, 
and in 14 (16.4%) patients – to CHF FC III–IV.

Table 2. – Clinical characteristics of the studied patients

Characteristic Absolute number (n=84) %
History HD 55 65.4
EPIS 34 40.4
Histories and primary defined DM 16 19
Anterior MI 47 55.9
Lower MI 37 44
AHF by Killip (I–II) 26 31
AHF by Killip (III–IV) 14 16.6
CHF II’A’st. FC I–II by NYHA 33 39
CHF II “A” st. FC III–IV by NYHA 13 15.4
CHF II “B” st. FC III–IV by NYHA 1 1.1

According to the initial data of EchoCG the pa-
tients were divided into 2 groups. Group 1 included 
23 (27.3%) patients with systolic dysfunction LV FE 
≤ 45%. The rest 61 (72.7%) patients entered group 
2 LV FE> 45% (Table 2). The patients of the com-
parative groups have no reliable differences by age,  
53.74 ± 1.3 years and 51.24 ± 1.4 years (p < 0.05), 
HD in histories was noted in 14 (60.8%) and 41 

(67.2%) patients in group I and II, respectively (χ2 = 
=0.08; P = 0.7), DM type 2 was revealed in 5 (21.7%) 
and in 11 (18%) patients in group I  and II, respec-
tively (χ2 = 0.006; P = 0.9). According to data of ECG 
and EchoCG the anterior localization of MI (χ2 =  
=1.68; P = 0.19) was register not reliably in the patients 
from group 1, and in group II the lower localization 
(χ2 = 1.68; P = 0.19) was found, respectively.

Table 2. – Comparative characteristic of the patients with different fraction of ejection.

Parameters
Group I (n  = 23) 

LVFE ≤ 45% abs.(%) 
or M±m

Group II (n  = 61) 
LVFE > 45%

abs.(%) or M ± m
χ²; Р

1 2 3 4
Age.  years 53.74 ± 1.3 51.34 ± 1.4 > 0.05

HD 14 (60.8) 41 (67.2) χ² = 0.08;
Р = 0.7

EPIS 10 (43.4) 24 (39.3) χ² = 0.0009;
Р = 0.9

DM 5(21.7) 11 (18) χ² = 0.006; Р = 0.9
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1 2 3 4
CHF II «А» st. FC I–II by 
NYHA 12 (52.1) 21 (34.4) χ² = 1.5;

Р = 0.2
CHF II «А» st. FC III–IV by 
NYHA 5 (21.7) 8(13.1) χ² = 0.4;

Р = 0.52
CHF II «B» st. FC III–IV by 
NYHA 1 (4.3) 0 χ² = 0.26; Р = 0.61

AHF by Killip 19 (82.6) 21 (34.4) χ² = 13.6; Р = 0.000

LV early remodelling 9 (39.1) 8 (13.1) χ² = 5.48;
Р= 0.02

LV FE (%) 39.52 ± 1.6 57.5 ± 1.9 < 0.001
LV anterior wall 16 (69.5) 31(50.8) χ² = 1.68;

Р = 0.19LV posterior wall 7(30.4) 30 (49.1)
C-reactive protein mg/l 8. 4±1. 1 5. 6 ± 0. 7 < 0. 05

In the comparative groups the quality of the pa-
tients with potentially hazardous ventricle arrhythmia 
(PHVA) is reliably different and accounts for 21 (91,3%) 
and 3 (21.3%), respectively in group I and II (χ2 = 31.1;  
P = 0.000). Besides, high grade VE: by Lown-Wolf III 

(12–52.1% and 9–14.7%, χ2 = 10.5; P = 0.0010, IVA 
(13–56,5% and 7–11,4%, i2 = 16,3; P = 0.000), IVB 
(7–30.4% and 3–4.9%, χ2 = 8.08; P = 0.004) were reliably 
recorded in group 1 (Table 3).

Table 3. – Findings of ECG HM in the patients of the compared groups

Parameters Group I (n = 23) Группа II (n = 61) χ²; РAbs(%) М ± SD Abs (%) М ± SD

PDVA 21 (91. 3) 13 (21. 3) χ² = 31. 1
Р = 0. 000

VE by Lown-Wolf III 12 (52. 1) 9 (14. 7) χ² = 10. 5
Р = 0. 001

IV А Cl. 13 (56. 5) 7 (11. 4) χ² = 16. 3
Р = 0. 000

IV B Cl. 7 (30. 4) 3 (4. 9) χ² = 8. 08
Р = 0. 004

V Cl. 1 (4. 3) 1(1. 6) χ² = 0. 006
Р = 0. 94

SDNN ms 91. 57 ± 32. 7 107. 7 ± 28. 89 < 0. 05
SDANN ms 80. 52 ± 27. 0 96. 8 ± 25. 8 < 0. 05

pNN50% 5. 85 ± 1. 1 8. 65 ± 1. 0 < 0. 05
TP ms2 1458. 3 ± 314. 8 1583. 7 ± 209. 4 > 0. 05
LF ms2 414. 6 ± 18. 3 449. 7 ± 18. 8 > 0. 05
HF ms2 154. 3 ± 18. 9 197. 4 ± 16. 7 < 0. 05
LF/HF 2. 82 ± 0. 91 2. 6 ± 1. 16 > 0. 05

Discussion
The question about prognostic value of the myocar-

dium infarction localization is still discussing: a number 
of authors observed the higher level of frequency of “end 
points” (cardiac death, repeated MI, unstable angina 

pectoris) at the anterior than at lower MI [9]. During 
observation of the patients having MI it was established 
that frequency of postinfarction complications in lower 
MI was 2 times less that in anterior myocardium infarc-
tion [11]. At the same time analyzing 5-year survival of 
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the patients with MI there was no revealed significant 
differences by the level of survival in different localiza-
tion of the process (in anterior – 90%, in lower – 93%) 
[10]. In opinion of other authors localization of MI 
had no independent prognostic meaning and character 
of disease clinical course is mainly determined by the 
stage of myocardium contractility reduction [9]. To the 
present time the sufficiently determined opinion about 
prognostic role of left ventricle dysfunction in myocar-
dium infarction has been accepted. Brugada P., analyzing 
prognostic role of 70 clinical signs in 2-year observation 
identified HF III functional class by NYHA classifica-
tion as independent predictor of sudden cardiac death 
(SCD) [12]. It should be noted that by the results of our 
study in group of patients with evident systolic dysfunc-
tion in the stationary period of myocardial infarction the 
development of CHF (χ2 = 13.6; p = 0.000) and early LV 
remodelling (χ2 = 5.48; p = 0.02) were registered reli-
ably more often. Besides, biochemical analysis showed 
reliably higher level of CRB in group 1, than in group II 
(8.4 ± 1.1 mg/l, and 5.6 ± 0.7 mg/l, respectively in group 
I and II, p < 0.05).

At present time the opinion has become widely dis-
tributed that reduction of the myocardial contractility 
is the predictor for ventricular arrhythmia, and the fre-
quency of identification of VA high grades dependents 
on the degree of cardiac muscle dysfunction. There was 
revealed reverse correlation between VA severity degree 
and volume of the left ventricular fraction of ejection 

[13]. This is confirmed by the more frequent identifica-
tion of the complex types of the VE in the patients having 
MI in the history in comparison with patients without 
MI, as well as in the patients with large focus and espe-
cially transmural MI [14].

The dysbalance between sympathetic and para-
sympathetic parts of the autonomous nervous system 
occurring in ischemic heart disease and acute myocardial 
infarction resulted in reduction of electric rhythmicity of 
the myocardial functioning. In this case the process of 
distribution of the depolarization wave, inducing myo-
cardial contraction, has become unstable. Sympathetic 
effect provoke occurrence of dangerous ventricular ar-
rhythmia, vagus nerves play defensive role. It is necessary 
to note that in out investigation analysis of the parameters 

of heart rate variability also showed reliable differences 
between levels in the comparative groups. So, the mean 
level of SDNN was 91.57 ± 32.7 ms and 107.7 ± 28.8 ms 
in group II (p < 0.05). SDANN mean level accounted 
for 80.5 ± 27 mc and 96.8 ± 25.8 mc in group I and II, 
respectively, (p < 0.05). Analysis of the frequency param-
eters was as follows: high frequency power was 154.3 ±  
± 18.9 and 197.4 ± 16.7 ms2 in group I and II, respective-
ly, (p < 0.05). The parameter, characterizing indirectly 
balance between sympathetic and parasympathetic sys-
tems was 2.82 ± 0.9 and 2.6 ± 1.2 in group I and II, re-
spectively (p < 0.05). According to data of some authors 
in lowering SD less than 50 msec the risk of development 
of dangerous ventricular arrhythmia (FV, VT) increases 
sharply. Decrease in the total spectrum power (it is pro-
portional to SD quadrate which occurs mainly due to 
decrease in HF power at relative increase in LF power. 
If normal proportion LF/HF is 2–3, then in AM it may 
increase to 10 [15].

Conclusions
1. The obvious systolic dysfunction of the left ven-

tricle (FE ≤ 45%) develops in more than one fourth of 
patients on the background of standard therapy on the 
10–14 day of acute Q-wave myocardial infarction.

2. In the patients with LV systolic dysfunction the 
development of acute heart failure, early remodeling of 
LV were observed reliably more often and the level of C-
reactive protein was reliably high to the end of stationary 
period of acute MI treatment.

3. The potentially dangerous ventricular arrhythmia 
was observed reliably more often and lower HRV con-
nected with dysbalance of sympathetic and parasympa-
thetic parts of the autonomous nervous system in the 
group of patients with systolic dysfunction on the 10–14 
day of acute myocardial infarction.

4. There has been established reliable relationship be-
tween frequency of the PDVA development and lower 
HRV findings in the patients with systolic dysfunction.

Limitations of the study
The sample size was relatively small and conducted at 

a single center. Therefore, future large multi-center pro-
spective cohort studies are needed to address this issue.

Conflict-of-interest issues regarding the author-
ship or article: None declared.
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During the historically short period of indepen-

dence of the Republic of Uzbekistan, a unique system 
of emergency medical care was created in the country, 
a non-gaming counterpart in the world that meets the 
requirements. Significant results in providing emer-
gency medical care at the level of world standards have 
been achieved. Provision of qualified emergency medi-
cal care for children is an important state direction and 
a nationwide task. The EMC system employs about 
700 pediatricians, 160 pediatric surgeons, 61 pediatric 
traumatologists, and more than 400 children’s anes-
thesiologists-resuscitator. The number of emergency 
pediatric beds in the SEMP is more than 2500 (30%), 
including the surgical profile – about 1000, somatic – 
1530. In 2015 the number of calls for outpatient care 
for children accounted for 15858 calls, for stationary 
care – 12843. Increasing yearly turnover and patient 
confidence in the emergency medical care system re-
quires constant improvement of the quality of emer-
gency medical care [1].

Aim: To study the frequency, dynamics and results 
of treatment of combined pediatric trauma in Uzbekistan 
during the period between 1995 and 2015.

Material and methods: To analyze the frequency 
and dynamics of combined and shockogenic injuries, we 
selected a period of 20 years (1995–2015). This long seg-
ment was conditionally divided by us into 3 periods:

1. The period from 1995 to 2001, before the emer-
gency medical service had been created;

2. The period of creation and start of the operation 
of emergency medical services (2002–2008);

3. The period of upgrading and improving the emer-
gency medical service care with great attention to diag-
nostic and medical standards in treatment (2009–2015).

Each period had its own peculiarities, experienced a 
historical change in the health care system.

We analyzed each of the conditionally separated pe-
riods with a deep analysis of the following indicators:

– General traumatism in the Republic of Uzbeki-
stan;

– General traumatism in children / ratio of total 
injuries;

– General injuries in children per 100 thousand 
children;

– The number of combined injuries in children / 
the proportion of the total number of children’s injuries;

– Mortality;
– Disability;
– Duration of the average bed-day in the depart-

ment of intensive care unit and clinic.
The analysis uses the data of the Institute of Public 

Health and the organization of health care of the Min-
istry of Health of the Republic of Uzbekistan, as well as 
the data of the State Statistics Committee of the Republic 
of Uzbekistan.

Analysis of the 1 study period. After gaining its 
independence, Uzbekistan inherited a cumbersome 
multi-level health management system and a multi-stage 
patient care system, a large number of different types of 
medical institutions, and deterioration of buildings and 
equipment [2]. Emergency medical care was provided 
according to the old principles. These old principles con-
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sisted in the fact that each medical institution had certain 
days a week on duty for emergency medical care. As for 
children with co-traumatic injuries, such patients went 
to various children’s hospitals, or departments of pedi-
atric surgery at regional and republican hospitals. Ac-
cordingly, these hospitals could not provide specialized 
assistance, as the staff of a neurosurgeon, a traumatolo-
gist was not provided in these hospitals, an anesthesia 
and resuscitation services were not developed enough, 
and minimally invasive surgery was not developed. At 
best, experts were invited from other institutions. This 
resulted in the loss of the “golden hour” and as a result, 
worsened the outcome of the treatment, leading to le-
thality and disability. As for the diagnostic measures, 
the situation here was even worse. The obsolete and un-
wieldy technical base did not allow to diagnose various 
types of damage in time and accurately. This rested either 
in the absence of equipment, or in the malfunction of 
this equipment due to wear and tear or in the absence 
of a specialist who can work on this equipment. The 24-
hour watch of the radiologist, ultrasound doctor was not 
stipulated, therefore the equipment also did not function 
at night and on weekends. All these factors complicated 
the diagnosis, the choice of tactics for emergency medi-
cal care. Basically, children with a combined trauma were 
redirected from one hospital to another. The motivation 
for transferring and roaming patients from the hospital 
to the hospital was the lack of specialists and diagnostic 
equipment. All of the above was a prerequisite for the 
deterioration of the quality of emergency medical care, 
especially for children with co-traumatic injuries.

Analysis of the 2 study period. The initial stage of 
structural healthcare reform began after the release of the 
Decree of the President of the Republic of Uzbekistan 
PD-2107 as of October 10, 1998 “On the State Program 
for Reforming the Public Health System of the Republic 
of Uzbekistan” and “Concepts for Reforming the Health 
System in 1998–2005” [5]. In the emergency medical care 
system, the Republican Center for Emergency Medical 
Assistance (RCEMA), 13 of its regional branches and 
173 regional sub-branches in the form of emergency aid 
departments were established. The transition from an un-
structured emergency aid system to a centralized and well-
managed system on the basis of different types of medi-
cal facilities made it possible to improve the quality and 
availability of emergency medical care, to ensure its real 

“urgency,” and to increase the return on the used medical 
equipment, transport, buildings and premises [3]. The cre-
ated system of emergency medical care is a unique system 
that fully meets the requirements for such structures. The 
uniqueness was that the doctrine, according to which a 
fundamentally new organizational model of emergency 
medicine was created, was based on 4 key provisions in 
accordance with the generally accepted concept of “Gold-
enhour” – the golden hour of the “First Aid”: timeliness 
(speed) of medical care; accessibility of treatment for all 
segments of the population; compliance of emergency as-
sistance with approved standards; high-tech medical care. 
The launch of the emergency medical service led to:

1. Concentration of all specialists at one place (neu-
rosurgeon, traumatologist, abdominal surgeon, vascular 
surgeon, anesthesiologist- resuscitator);

2. Noctidial functioning of diagnostic equipment 
(ultrasound, Computer Tomography, X-ray, clinical and 
biochemical laboratory) and specialist diagnostician.

This created the prerequisites for improving the qual-
ity of care for children with co-trauma. Such patients 
began to enter emergency medical centers in the areas 
where prompt, qualified and specialized care started. 
Full-fledged diagnostics, assessment of vital functions 
of the body, detection of injuries and immediate provi-
sion of emergency medical care with the involvement 
of all specialists began to affect the results of treatment. 
At the time of sanitary aviation, the necessary specialist 
could leave at any time of the day to carry out operations, 
consult a specialist, re-transfer to RCEMA if necessary.

At the sub-branch level, children who received co-
traumatic or polytrauma received qualified care, which 
consisted in stabilizing the condition, removing from 
shock, splinting the injured limbs, conducting diagnos-
tic procedures. Later, these patients were transferred to 
branches to provide highly qualified, specialized care 
upon necessity.

Analysis of the 3 study period. According to the 
Resolution No. 91 of the Cabinet of Ministers of the Re-
public of Uzbekistan as of March 29, 2012 “On Measures 
for Further Strengthening the Material and Technical 
Base and Improving the Organization of the Activity of 
Medical Institutions”, an additional purchase of 400 spe-
cial sanitary vehicles and 30 ambulances for the amount 
of $9,6 million and associated portable medical equip-
ment amounting to $780,000 has been provided. In the 
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same document, the acquisition of modern high-tech 
medical equipment for the amount of 5.2 million US dol-
lars was proposed for the purpose of retrofitting RCEMA 
[4]. To equip the coordination and dispatching service in 
the EMC system with modern radio communication sys-
tems and computer equipment, an amount of 1.9 billion 
soums has been allocated. Each branch and sub-branch 
were equipped with modern ventilator equipment, 
which allows ventilating patients in different ventilation 
regimes, and monitoring respiration rates. Modern an-
esthetic and respiratory equipment allowed to conduct 
inhalation anesthesia, monitor ventilation parameters. 
Cardiac monitors, which allowed to continuously moni-
tor the vital functions of the body, syringe pumps, which 
allow to dose medication, suction, functional beds. The 
presence of tracking equipment, continuous monitoring, 
modern diagnostic equipment (X-ray machines, com-
puter tomography machines, ultrasound equipment, en-
doscopic equipment, laboratory equipment, ECG devic-
es) brought the quality of provided emergency medical 
care to a new level, with the corresponding requirements, 
facilitated the work of staff, facilitated timely diagnosis of 
severe injuries and correct diagnosis.

The developed standards for providing emergency 
medical care began to be introduced into the work of 
branches and sub-branches. Working on the basis of 
standards and protocols of actions, with this or that 
emergency pathology, allowed to avoid mistakes in di-
agnosing and choosing the right path when providing 
care to the patient. This was especially true for patients 
with polytrauma, combined injuries, accompanied by a 
shock of various genesis, where the actions of a team of 
assisted physicians should be immediate and focused, 
while minimizing errors in the diagnosis and treatment 
of patients with shock injuries [5].

For a visual demonstration of the results of the opera-
tion of the emergency medical service, in particular in 
children with combined trauma, we decided to compare 
the three periods of the formation and development of 
the EMC service described above.

Results of the study
As can be seen from (Fig. 1), the population of the 

Republic of Uzbekistan for the study period tended to 
increase. In the 2nd period of the study, the population of 
Uzbekistan increased by 8% compared to the 1st period 
of the study, and in the 3rd period of the study, the total 
population of Uzbekistan increased by 13%. 

Figure 1. Indicators of general injuries and child injuries by study period

With the growth of population there was a tendency 
to an increase in the index of general injuries, which in 
the 2nd period of the study increased by 9.4% compared 
to the 1st period of the study. In the 3rd period of the 

study, this indicator increased by 22.5% compared to the 
2nd period and by 30% compared to the initial period of 
the study. During 1995–2001, the number of children’s 
population was more than 43% of the total population.
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Subsequently, Common trauma rate there was a 
trend towards a decrease Pediatric trauma rate in the 
number of children due to a slight decrease in the birth 
rate and an increase in the number of adults, due to an 
increase in the average life expectancy. In the 3rd pe-
riod of the study, the number of children increased by 

28.8%. This indicator increased due to the increase in 
the child age from 14 to 18 years in 2014.

According to the State Statistics Committee, the 
population aged 16–18 years is an average of 14% of the 
total population (Figure 2).

Figure 2. Age composition of the population of the Republic of Uzbekistan 
(source: State Committee of the Republic of Uzbekistan on Statistics)

The index of childhood injuries in the first period of 
the study was 26.7% of the total injuries. In the second 
period of the study, despite the decline in the number of 
children, the rate of child injuries rose to 29.3% of total 

injuries. In the 3rd period of the study, with an increase 
in the number of children, an increase in the rate of child 
injuries was reported up to 30.6% of the total injuries in 
Uzbekistan (Fig. 1).

Figure 3. The index of child injuries per 100 thousand children

The child injury rate for 100 thousand children’s pop-
ulation studied by us also increased despite a decrease 
in the number of children in the 2nd period by 32.3% 

compared to the first period of the study (Figure 3). In 
the 3rd period, this indicator increased by 37%, which in 
general spoke about the growth of child injuries against 



Section 5. Medicine

80

the background of growing urbanization, increased flow 
of vehicles, and the growth of scientific and technologi-
cal progress.

The share of combined injuries also tended to in-
crease, amounting to 5.6% of the total number of inju-

ries in children in the 1st period of the study. At the 2nd 
stage of the study, the proportion of combined injuries 
in children was 6.1% of the total number of childhood 
traumas. Accordingly, at the 3rd stage of the study, this 
indicator increased to 9.4% (Figure 4).

Figure 4. Specific weight of combined injuries in children from the total number of children’s injuries

In quantitative terms, this indicator increased by 
32.2% in the 2nd study period. In the third period of the 
study, in quantitative terms, this indicator increased by 
48.8% compared with the second stage of the study.

The increase in the number of combined trauma in 
children from year to year could not but affect the index 

of combined trauma in children per 100,000 children’s 
population (Fig. 5). At the 2nd stage of the study, this 
indicator increased by 28.4% compared to the 1st stage. 
At the 3rd stage, the further growth of this indicator was 
53.1%.

Figure 5. The index of combined injuries in children per 100 thousand children

The analysis of mortality, disability and number of 
surviving children in a combined trauma revealed the fol-
lowing trend (Fig. 6). In the period from 1995 to 2001, 

that is, the period before the creation of the EMS, the 
death rate for combined trauma in children was 37.6% 
of the total number of combined injuries in children. In 
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the period from 2002 to 2008, that is, the beginning of 
functioning of the EMS, this figure was 29.9% of the to-
tal number of combined injuries in children, despite the 
fact that the rates of general injuries in children and the 
indicator of the number of combined traumas in chil-
dren tended to increase. During the period from 2009 to 
2015, the death rate decreased to 28.6%, which indicated 
an improvement in the results of providing emergency 
medical care to this contingent of patients.

The indicator of disability in combined traumas in chil-
dren, according to the literature, remains high, ranging from 
30 to 48%. In our study, this indicator at the initial stage of 
the study was 38%, later this indicator tended to decrease, 
amounting to 35.5% in the 2nd stage of the study, and 32.5% 
at the 3rd stage of the study. According to the changes in the 
mortality rate, the survivors’ index changed, making 62.3% 
at stage 1, and 70.2% at stage 2. and at stage 3 71.3% of the 
total number of combined injuries in children.

Figure 6. Specific weight of indicators of disability, mortality and survivors 
of the total number of combined injuries in children

Figure 7. Length of stay of patients with combined trauma in intensive care and inpatient
The results of treatment were reflected in such in-

dicators as the average bed-day of stay in the intensive 
care unit and also the average bed-day of stay in the 

hospital. These indicators tended to decrease. (Fig. 
7). Accordingly, the time spent finding these patients 
was reduced, which indirectly proved that the start of 
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functioning of the EMS (Stage 2), the introduction of 
standards and protocols for the provision of emergency 
medical care and equipping branches and sub-branches 
with modern high-tech diagnostic, laboratory, monitor-
ing the state of the vital functions of the body equip-
ment (stage 3) led to an increase in the effectiveness of 
emergency medical care.

The presence of ambulance equipped with moni-
tors, portable ventilators, suctions, defibrillators, ECG 
devices allowed to deliver children with combined in-
juries to specialized emergency medical centers where 
specialists from all directions were deployed within the 
“golden hour” time. The presence of cardio monitors, 
modern anesthesia and respiratory apparatuses made it 
possible immediately to provide assistance at the stage 
of hospitalization with the involvement of necessary 
specialists and use of the necessary diagnostic equip-
ment.

Conclusion. A timely and unique emergency medi-
cal care system based on accessibility, continuity, high-
tech and gradualness began to give results of its activity 
that manifested itself in the above-examined indicators, 
thus proving the need for the creation and existence of 
this emergency medical care system. The established 
system – starting from the pre-hospital stage and end-
ing with the hospital stage in its work is based on scien-
tifically grounded standards of emergency medical care, 
especially for patients with combined trauma and poly-
trauma, which require immediate provision of highly 
qualified, specialized care. Work is continuing to improve 
the quality of emergency medical care that meets inter-
national standards, standards and protocols for EMS 
are constantly being updated, training and retraining of 
highly qualified personnel is conducted at leading foreign 
similar centers, new modern diagnostic equipment is be-
ing updated and supplied.
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The problem of cervical cancer (CC) does not cease 
to remain relevant, given the high incidence of morbid-

ity and neglect. It should be noted, that this situation is 
typical for many countries, including Uzbekistan.
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Studies of cervical epidemiology, risk assessment, ter-
ritorial features are in demand and necessary for the for-
mation of targeted prevention programs, early diagnosis 
and screening activities [1, 58–71; 4, 30–44; 5, 275–289].

Purpose: to study the possibility of conducting 
screening studies at the population level in the Republic 
of Uzbekistan.

Cervical cancer occupies the third position, after 
breast cancer and stomach cancer, in the structure of 
morbidity of malignant neoplasms (MN) among all 
nosonomies. Cervical cancer ranks second, after breast 
cancer, in the structure of MN among the female popu-
lation, the incidence rate, which in Uzbekistan is 4.6 
and deaths 2.5 per 100 thousand of population, re-
mains high.

The cervical cancer has a long period of development 
(on average, up to 10 years): the disease can be diagnosed 
in the preclinical phase, with effective treatment; there 
are opportunities for a screening test.

Theoretically, the program of cytological screening 
of cervical cancer was formed in the 1940s of the last 
century. During this period it was already known that 
methods of early diagnosis and prevention can help im-
prove the situation, i. e. lead to a decrease in morbidity 
and mortality.

To date, three morphological classifications of cer-
vical smears have been widely used: the Papanicolaou 
test (Pap test, Pap smear, cervical smear, or smear test) 
[6, 153–159; 9, 202–215; 12, 115–132], WHO, Bethes-
da System [11, 191; 12, 115–132].

According to the classification of Papanicolaou, there 
are 5 classes of gynecological smears: I class – normal 
cells; II class – inflammatory type of smear; III class-
dyskaryosis, morphological changes in epithelial cells; 
IV class – atypical cells, suspicious for malignancy; V 
class – malignant cell changes.

In the WHO classification (Cervical intraepithelial 
Neoplasia), the following degrees are distinguished:

• IN I – mild cervical dysplasia;
• CIN II – moderate dysplasia;
• CIN III – severe dysplasia;
• Cancer in situ.
In 1988, in Bethesda City, Bethesda Terminology 

System was developed (Terminology Bethesda System, 
TBS) [2, 66–73; 11, 191]. Its main terminological char-
acteristics include:

• ASC (Atypical glandular cells) – atypical glan-
dular (glandular) cells;

• ASC (Atypicals squamous cells) – atypical squa-
mous cells of flat epithelium;

• ASC-US (Atypicals squamous cells underter-
mined significance) –atypical flat epithelial cells 
of undertermined significance;

• ASC-H (Atypicals squamous cells cannot ex-
clude HSIL (high grade squamous intraepithe-
lial lesion)) – atypical cells of the flat epithelium, 
which do not allow to exclude the defeat of the 
epithelium of severe degree;

• CIN I, II, III (Cervical intraepithelial neoplasia 
I, II, III) – cervical intraepithelial neoplasia of I, 
II and III degree;

• CIS (Carcinoma in situ) –cancer in situ
• HSIL (High grade squamous cells intraepithelial 

lesion) –high degree of squamous cells intraepi-
thelial lesion;

• LSIL – (Low grade squamous cells intraepithe-
lial lesion) – low degree of squamous cells in-
traepithelial lesion;

• NILM (Negative for intraepithelial lesionor ma-
lignancy) –negative for intraepithelial lesionor 
malignancy;

• NOS (Not other wise specified) – not other wise 
specified.

According to the literature, the sensitivity of the cy-
tological examination ranges from 66% to 83%, but, at 
the same time, in 70–90% there are cases that cause false-
negative responses due to poor material intake, 10–30% 
are erroneous interpretation.

The effectiveness and results of cytological screening 
are as follows:

– detection of premalignant diseases;
– identification of early stages of cancer;
– detection of cancer in situ;
– treatment in time.
With the proper methodology and implementation 

of cervical cancer screening, it is possible to achieve re-
sults in changing the structure of cervical cancer inci-
dence, by identifying the number of patients in the early 
stages and reducing common and neglected forms; death 
rates and one-year mortality, and the reduction of dis-
abled patients. To achieve this, it is necessary to ensure 
continuity in the work of primary health care (family 
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clinics, RMC, women’s clinics) and specialized centers 
that provide assistance to cancer patients.

Currently, two systems of cytological screening of 
cervical cancer are accentuated: organized (systematic) 
screening and unorganized (sporadic) screening. When 
screening is organized, a definition of groups of women 
that are subject to screening is carried out, for which they 
are actively invited to participate in the survey. In case of 
sporadic screening, women are examined for treatment 
in connection with the presence of complaints for any 
pathology.

According to the data [1, 58–71; 3, 16–19; 6, 
153–159; 8, 2649–2658] the effectiveness of organized 
screening is higher than that of unorganized screening.

Screening of cervical cancer involves three stages:
– Stage I (population screening) – division into sub-

groups is healthy / sick on the basis of visual examinations;
– Stage II (diagnostic screening) – division into 

subgroups according to the degree of cancer risk on the 
basis of pre-examination data: background diseases, pre-
cancer, cancer;

– Stage III – formation of dispensary observation 
groups for monitoring and correction according to the 
nosological principle.

Early detection of cervical cancer requires extensive 
coverage of the female population by cytological screen-
ing, which can lead to changes in the structure of mor-
bidity and the stabilization of mortality by identifying 
early stages and reducing neglect. The informative value 
of the cytological method is 50–87%, in connection with 
which it is necessary to search for modern methods with 
increased sensitivity and specificity.

Given the high role of the human papillomavirus 
(HPV) in cervical cancer, one of the methods of early 
diagnosis is HPV testing, which is currently carried out 
in private clinics in our republic, just as the cost of this 
method is expensive. Despite this, the need to introduce 
modern approaches in the early diagnosis of cervical can-
cer, and screening programs is obvious.

In our republic, on April 4, 2017, a resolution and 
the President’s state program on improving the provi-
sion of specialized care for cancer patients were adopted, 
within the framework of which screening programs for 
various diseases of the MN, including cervical cancer, 
are envisaged.

In this regard, population-based screening studies 
have been initiated at the family clinic of the Yakkasaray 
district of Tashkent, with the assistance of the private 
clinic “Women’s Health Center”, in which HPV test-
ing will be carried out. To this end, the distribution of 
women, who will participate in a screening program with 
cytological testing and HPV testing, across all areas of 
the clinic’s service area was conducted.

To optimize the implementation and conduct of 
screening studies, an information system (IS) is being 
developed, which will include questionnaires and ques-
tions to determine the risk factors for the development of 
cervical cancer, which will subsequently be a database of 
women, who underwent a screening study with further 
monitoring.

The existing problem of a high incidence rate, despite 
the availability of organ visualization, is apparently due 
to the destruction of the earlier existing system, which 
provides for the presence of observation rooms separate 
for the male and female population, the inability and low 
quality of inadequate preventive examinations, the lack 
of methodological bases for conducting screening stud-
ies and programs, which is currently being developed.

In this regard, the modern strategies and measures 
taken in this direction require integration and friendly 
work on the implementation of methodologically tested 
screening programs in conjunction with the regional cen-
ters of oncology and radiology, which will be developed 
on the basis of current trends in cervical cancer develop-
ment, taking into account the risk factors of this disease 
separately for of each territory.
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Abstract: Triple negative breast cancer (TNBC), in which tumor cells do not express estrogen 
and progesterone receptors and do not contain amplification sites for the Her-2 / neu gene, has 
attracted the attention of an increasing number of researchers in the field of both clinical and 
theoretical oncology in recent years, and this is not surprising. Triple negative breast cancer (TNBC) 
is approximately 15% –20% of all diagnosed breast cancers and is characterized by a lack of expression 
of estrogen receptor (ER), progesterone receptor (PR), and lack of expression of the human epidermal 
growth factor protein (HER2) squirrel. The heterogeneity of the triple negative breast cancer is the 
main obstacle in the treatment of this tumor subtype. Although the estrogen receptor (ER) and the 
human epidermal growth factor receptor (HER2) are the main therapeutic targets in breast cancer, 
the androgen receptor (AR) has been recent developed as a molecular target in the treatment of 
tumors resistant to standard therapies.

Keywords: triple negative breast cancer, histological subtypes, androgen receptors, prognosis 
factor.

Breast cancer (breast cancer) is one of the most 
common forms of cancer in women and one of the main 
causes of death of women around the world. That is why 
the search for new ways of treating breast cancer is a para-
mount task of modern oncology [1–3]. Despite the suc-
cess of experimental and clinical oncology, breast cancer 
(breast cancer) remains the most common oncological 
disease in women. Triple-negative BCs are characterized 
by the negative estrogen and progesterone receptors 
and negative HER2, and represent 12–18% of all BCs. 
Breast cancer is the most common oncological disease in 
women in the Uzbekistan. The highest standardized inci-
dence rates registered in Tashkent city (22.5%), Navaiy 
(12.4%), Bukhara (11.1%) and Tashkent regions (11.0% 
and lowest in Surkhandarya (6.3%) and Kashkadarya 
(7.5%). (13.2%) than rural (8.5%) [1, 3]. In Russia, at 
least 54 000 new cases of breast cancer are diagnosed ev-
ery year [4, 7]. The highest rates were recorded in Mos-
cow – 52.3 and St. Petersburg – 48.1 per 100 thousand 

women [7–9]. In the United States, in 2013, there were 
232, 332 new cases and 39,620 deaths [10, 11]. In the 
literature, there is an increased interest in the study of 
androgen receptors (AP) at various molecular subtypes 
of breast cancer (BC), but we have not found a consensus 
on the effect of androgen levels and their metabolites in 
biological fluids on the development of triple negative 
breast cancer [12, 13]. Determining the level of andro-
gen receptors in a tumor in patients with breast cancer 
is a very relevant and promising direction in studying 
the prognosis of the disease and finding new additional 
approaches to endocrine therapy for breast cancer, espe-
cially with a basal-like molecular subtype. In the domes-
tic and foreign literature, there has recently been an in-
creased interest in the study of androgen receptors (AP) 
at various molecular subtypes of breast cancer. There are 
many publications on the role of androgen receptors in 
breast tumors, which points to the need for their more 
thorough research using molecular biological methods, 
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including IHC [14]. Data on the role of androgen re-
ceptors in breast cancer are highly controversial, but the 
prevailing view is that patients with tumors expressing 
AR are characterized by a better prognosis of the disease. 
This suggests that further study of AP in various biologi-
cal subtypes of breast cancer should be considered, not 
only with triply negative breast cancer, but also with lu-
minal subtypes.

The aim of the study was to study the incidence of 
AP in patients with triple negative breast cancer sub-
types, to analyze their relationship to the outcome of the 
disease, and to determine the future prospects of modern 
and future anti-androgen strategies in the treatment of 
breast cancer.

Material and methods of research. The analysis 
of retrospective data of 96 patients with triple negative 
breast cancer, who were treating during the 2010–2017 
years in the departments of the Tashkent City Onco-
logical Dispenser and the Institute of Oncology and 
Radiology Kazakhstan, studied the levels of expression 
of AR in triple negative breast cancer. The average fol-
low-up time was 87.9 ± 47.4 months (from 3.4 to 179.2 
months, median – 87.9 months). The age of the patients 
varied from 32 to 67 years (mean age – 49.9 ± 11.5 years, 
median – 50 years). All patients received combined 
treatment, only 3% of patients were treating only sur-
gically. All patients were dividing into stages of disease, 
morphology and malignancy of the tumor in compari-
son with the expression of androgen receptors and the 
features of the course of the disease. The greatest num-
ber of patients had stage II disease – 37.1%, the average 
age of patients was 54.8 ± 11.7 years [28]. Based on 
the results of the morphological investigation, invasive 
ductal carcinoma G2–3 was diagnosed in 36 (74.4%) 
cases, invasive lobular carcinoma G2–3 in 34 (10.3%), 
11 (10.3%) – medullary (G3) and in 15 (5%) – undif-
ferentiated cancer (G3). the average age of patients is 
52.6 ± 11.8 years. Note: in this group of patients, the 
percentage of detection of the mutation BRCA1 was 
statistically significant (χ2 = 4.87, p = 0.0274) higher 
than in the group of women without taking into ac-
count hereditary burden with diagnosis of breast can-
cer. Histological three cases of thrice negative breast 
cancer were evaluated as invasive ductal cancer (1 – G2 
and 2 – G3), 1 case – as medullary and 1 – undifferenti-
ated cancer (G3). The stage I disease was not identified, 

IIa 11 (11.4%), IIb 18 (18.75%), IIIa 23 (23.95%), IIIb 
24 (25.0%), IV 30 (31.25% According to the molecular 
genetic classification, taking into account the param-
eters of the receptors of estrogens (RE), progesterone 
receptors (RP), Her-2 / neu and Ki 67, all patients had 
triple negative breast cancer.

Statistical analysis of the results of the study was 
carried out using the analytical package Statistica 7.0. A 
comparison of the two independent samples by the quan-
titative trait was made using the Mann-Whitney test, the 
differences were considered significant at p < 0.05. To 
compare the frequencies of occurrence of symptoms in 
different groups, the χ2 test.

Results. In all patients, the expression of androgen 
receptors was evaluated by an immunohistochemical 
method on an 8-point scale. In most cases, the level 
of expression of AR corresponded to 7 points – 47.2% 
(Table 1). In the absence of AR expression, all patients 
were in a subgroup with a nonspecific form of breast can-
cer with grade II or III malignancy.

When analyzing the distribution of patients with tri-
ple negative subtypes of breast cancer, it was found that 
the expression of AR significantly more often (p = 0.034) 
was observed in patients with triple negative breast can-
cer. In a statistical analysis of the survival rates of breast 
cancer patients, life expectancy was significantly higher 
(p = 0.007) in patients with high level of AR expression. 
In patients with high androgen receptor expression, the 
5-year survival was 91%, the 10-year survival rate was 
83%, respectively. While in the group of patients with 
breast cancer with a negative value of AR, the 5-year sur-
vival was 33.3% (p = 0.0007), no patient overcame the 
10-year line after treatment. Thus, it can be concluded 
that the absence of AR expression determines a worse 
prognosis, even in spite of the more favorable molecular 
subtype of the tumor. Overall survival of breast cancer 
patients depending on the level of androgen receptor ex-
pression as a function of long-term outcomes. AR-status 
(n = 96) – Negative (n = 44) Positive (n = 52) 1-year 
survival rate 85.4 ± 2.6%, 3-year survival 56.7 ± 19.2%, 
5-year survival 23.3 ± 19.2% median survival, month 
39.9. Differences are statistically significant in compari-
son with the group of patients with AR-negative status 
(p = 0.007).

Discussion. In recent years, the notion of the fea-
tures of the biology of breast cancer has expanded sig-



THE IMPORTANCE OF ANDROGEN RECEPTORS AS A FACTOR OF PROGNOSIS IN TRIPLE NEGATIVE BREAST CANCER

89

nificantly, and a number of characteristic genetic and 
molecular changes have been identified. Various biologi-
cal indicators that can have a certain prognostic value 
are studied, different markers of good and poor progno-
sis of the disease are studied in patients suffering from 
BC [23, 25]. The authors concluded that the positive 
effect of positive AR expression could be the result of 
the androgen receptor inhibition of estrogen receptor 
signaling pathways. Similar data were obtained by us, in 
particular, in the overwhelming majority of cases in AR 
positive patients, breast cancer of stage I and tumors of 
grade II malignancy were determined. The prognostic 
value of AR has been evaluated in several studies that 
have yielded conflicting results [24, 26]. For example, 
Hu and co-authors, analyzing the expression of AP 
in 211 cases of TNBC, noted that overall mortality is 
higher in the AR negative group [27, 28]. In some AR 
studies, positive TNBC have been characterized by a de-

crease in the incidence of metastases in the lymph nodes 
[20,21], smaller tumor sizes, higher differentiation [26]. 
Perhaps these differences are associated with different 
approaches to assessing the positivity of AR expression 
[29]. In contrast, McGhan and co-authors showed that 
AR expression correlates with a higher clinical stage and 
an increase in the incidence of metastases in the axillary 
lymph nodes [30].

The conclusion. Patients with negative AP status 
had a nonspecific histological form of BC and a grade II 
or III tumor malignancy. In patients with triple-negative 
breast cancer, the level of AR expression is significantly 
higher (p = 0.034) compared to other molecular sub-
types of breast cancer. The long-term survival rates are 
significantly higher in patients with high-grade breast 
cancer. AR are a promising factor in predicting the course 
of breast cancer in all molecular subtypes and can be a 
promising target for targeted therapy.
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EFFECT OF COMPLEX TREATMENT ON INDICATORS 
OF ENDOGENOUS INTOXICATION IN DISMETABOLIC 

CHRONIC PYELONEPHRITIS IN CHILDREN

Abstract: The aim of this work was an attempt to evaluate the effect of сomplex treatment on some 
endogenous intoxication (EI) indicators in chronic pyelonephritis developed on the background 
of dismetabolic nephropathy (DMN) (DCP). Materials and methods – A survey of 130 children 
DCP, aged from 4 to 15 years has been carried out. Patients were divided into 3 groups depending 
on treatment method. Results – comparative assessment of the results of the study of endogenous 
intoxication conducted after treatment in children with DСP, depending on the method of treatment, 
demonstrated the effectiveness of “renal tyubazh” compared to other methods of therapy. Conclu-
sion – the use of complex treatment of “renal tyubazh” with DCP is the most appropriate method of 
therapy. This method leads to the restoration of the TCA (total concentration of albumin) and ECA 
(effective concentration of albumin) in the blood, TCA and AMP (medium molecular peptides) in 
the urine.

Keywords: endogenous intoxication, medium molecular peptides, regional lymph antibiotic 
therapy, kanefron N.

Introduction. Chronic pyelonephritis (CP) in chil-
dren is characterized by a high tendency to growth and 
represents a serious medical and social problem, account-
ing for 40% to 70% in the structure of the urinary system. 
Often, pyelonephritis become disease in childhood, and 
suffers from it all subsequent life [1, 2]. At present, it has 
been established that an important component of the 
pathogenesis of CP is the instability of cytomembranes 
of the renal epithelium [3, 4, 5]. The prevalence of DMN 
is from 1 to 32–42 per 1,000 children. The prevalence of 
oxalate-calcium crystalluria in Uzbekistan is 30–60 per 
1,000 children. In addition, the surface of the crystals 
creates a layer between the microorganisms and the cells 
of the renal tubules, and the absence of direct contact 
with bacteria weakens the bactericidal properties of the 
urothelium. We cannot deny the direct effect of calcium 
oxalate crystals on the urinary tract epithelium, which 
induces the development of the inflammatory process, 
possibly through the amplification of osteopontin by 
renal cells, which is a known stimulator of the cascade 
of inflammatory reactions. Among the mechanisms that 

cause damage to biological structures of cells in dysmeta-
bolic chronic kidney disease DCКD is the activation of 
the production of toxins of metabolic disorders [6]. EI 
occurs in chronic inflammatory diseases of the kidneys; 
their presence in the urine is a qualitative and quantita-
tive criterion of damage to cells of the proximal tubules 
[7]. An increase in the level of urinary АMP in urine with 
DCP is associated with the fact that their low molecular 
weight allows free passage through glomerular capillar-
ies, but in the proximal tubules they are reabsorbed by 
99,9%. In the inflammatory-destructive processes of the 
tubulointerstitial system, the reabsorption of АMP is dis-
rupted and their excretion in the urine is observed [8, 9]. 
Despite the use of all new antibacterial agents in pyelo-
nephritis and the development of optimal options, the 
effectiveness of traditional methods of administration is 
reduced. It is known that lymphotropic administration 
gives completely new properties to low-molecular drugs 
(antibiotics), through which they penetrate through bio-
logical barriers and penetrate into scar-altered and in-
flamed kidney tissue, which allows creating a sufficient 
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therapeutic concentration there (Shodmonov A. K., 
2012) [10, 11].

The aim of the work is to study the effect of com-
plex treatment on EI indices in chronic pyelonephritis 
in children.

Materials and methods. 130 patients with chronic 
pyelonephritis were examined at the stage of exacerba-
tion and at discharge from the hospital at the age of 4 
to 15 years. Patients were conditionally divided into 3 
groups depending on the method of treatment. Group 1 
included 48 patients who received conventional therapy 
(in the first three days, usually cefotaxime i.m, after receiv-
ing the results of bacteriological study – antibacterial drug 
depending on the sensitivity of the pathogen). Group 2 
consisted of 45 patients who received regional lympho-
tropic antibiotic therapy (RLAT) in combination with 
Kanefron H, and the third group consisted of 37 patients 
who received “renal tuba” (RLAT in combination with 
water load, Kanefron H and electrophoresis with 0,5% 
euphyllin). The material for the study of endogenous 
intoxication was peripheral blood taken from the ulnar 
vein in patients on the background of exacerbation of the 
chronic recurrent process and during remission. Determi-
nation of the content of medium-molecular peptides in 
blood serum and in urine was carried out according to the 
method of I. I. Zhadenova (2002), the total concentration 
of albumin (ТСA) by a unified method for the reaction 
with bromocresol green (BKZ) using the “albumin-UTS” 
kits and the effective concentration of albumin (ECA) in 
the serum by the fluorescent Gryzunov method (1994) 
on the analyzer AKL-01. The binding capacity of albu-
min (ВCA) was calculated by the formula: ВCA = ECA 
/ ТСA (%). Mathematical processing of the obtained 
results was carried out using the parametric t-test of the 
Student and the non-parametric Mann-Whitney crite-
rion using computer statistical programs. It is generally 
accepted in cholecystitis that the tubyage proposed in 
1948 by G. S. Demyanov (blind probing), on the basis of 
this term, we propose to call this complex treatment “re-
nal tuba” (patent RU No. 04046 (2009), patent RU No. 
20150248 (2017)), since this method promotes the isola-
tion of salts and small concrements from the renal pelvis 
in the urine. The technique of complex treatment of “renal 
tuba” was performed. Water is used by using 15 ml / kg of 
liquid (warm boiled water, unconcentrated tea), then the 
drug kanefron H is used at a dose of 1–2 tablets 3 times a 

day orally and lymphotropic administration of a lympho-
stimulant and an antibiotic, after which, 15 minutes elec-
trophoresis with 0,5% solution of euphyllin in warm water 
on the lumbar region. The causal relationship between the 
set of essential features of the claimed method and the 
technical result achieved is as follows. RLAT was carried 
to the paranephric fiber through the intersection point XII 
of the rib and the outer edge of the long back muscle (m. 
sacrospinalis), where the skin was pre-treated with alcohol 
or iodine. Then, at this place, a thin needle puncture was 
performed and 0,25% solution of Novocain was adminis-
tered as a lymphostimulator at the rate: for children with 
a body weight of up to 16 kg, 3–5 ml and more than 16 
kg, 5–10 ml, after 5–10 min antibiotic (cefotaxime) was 
administered in the amount of 1/3 of the daily dose (i. e., 
from the calculation of 50 mg/kg of body weight). We 
directed the needle perpendicular to the skin surface or 
with a slight inclination of its acute end to the midline of 
the body. The depth of needle insertion did not usually 
exceed 2–3 cm (depending on the age and nutrition of 
the child). Electrophoresis with euphyllin (0.5% solution 
in warm water) from the negative pole is the final stage of 
“renal tuba”. Clinical, instrumental and special biochemi-
cal studies were performed in comparison with control 
data obtained in 30 healthy children of comparable age 
(±) and gender (11 boys and 17 girls).

Results. When studying some indicators of endog-
enous intoxication in patients with DCP in the active 
period before treatment, a significant decrease in the 
relative amount of TCА (P < 0.001), ECA (P<0.001), 
BСА in serum (P < 0,001), AMP level in urine signifi-
cantly increased (P < 0.05) (table 1). Along with this, 
we observed a significant (more than 5-fold) increase in 
the content of TCА in urine (P< 0.001 – see table 1). 
A comparative evaluation of endogenous intoxication 
after treatment in children with DXD, depending on the 
method of treatment, showed various changes in these 
indicators (see table 1). Thus, in children with DXP 
who received conventional therapy (group 1), before 
discharge from the hospital, the level of AMP in urine 
not only did not improve, but even a tendency to fur-
ther decrease (P1 > 0.1) was observed. The level of TCА, 
ECA, BСА in the serum did not change significantly 
(P1 > 0.1). Also, we did not reveal positive dynamics of 
the TCА index in urine (P1 > 0.1, see table 1).
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Table 1. – Dynamics of indices of endogenous intoxication of the kidneys in blood plasma and 
in the urine in patients with CCP, depending on the method of treatment (M ± m) (X ± m)

Indexes Healthy
n = 30

Before treat-
ment

n = 130

After treatment

1st group. n = 48 2nd group. n = 45 3rd group. n = 37

Blood

TCА. g/l 47.5 ± 0.55 30.1 ± 0.96
Р < 0.001

31.0 ± 1.03
Р1> 0.1

35.1 ± 1.86
Р1 < 0.001.
Р2 < 0.001

40.1 ± 1.27
Р1 < 0.001.
Р2 < 0.001

ECА. g/l 40.4 ± 3.7 23.4 ± 0.84
Р < 0.001

23.02 ± 0.91
Р1 > 0.1

28.8 ± 1.55
Р1 < 0.001.
Р2 < 0.001

34.5 ± 1.3
Р1 < 0.001.
Р2 < 0.001

BСА. (ECА\
TCАx100)% 93.0 ± 2.7 77.0 ± 1.3

Р < 0.001
73.3 ± 2.4

Р1 > 0.1

82.0 ± 1.2
Р1 < 0.001.
Р2 < 0.001

85.9 ± 1.3
Р1 < 0.001.
Р2 < 0.001

Urine

AMP. units 0.136 ± 0.021 2.2 ± 0.02
Р < 0.05

0.754 ± 0.047
Р1 > 0.1

0.605 ± 0.023
Р1> 0.1. Р2 > 0.1

0.287 ± 0.012
Р1 < 0.05. Р2 < 0.05

TCА. g/l 0.20 ± 0.01 4.34 ± 0.094
Р < 0.001

4.77 ± 0.18
Р1 > 0.1

2.14 ± 0.12
Р1 < 0.02. Р2 < 0.01

0.28 ± 0.06
Р1 < 0.001. Р2 < 0.05

Note: P – reliability of the difference between indices of healthy children and in children with chronic pyelonephritis. 
P1 – the reliability of the difference between the indicators before and after treatment. P2 – the reliability of the difference 
between traditional therapy and the group of children who received RLAT in combination with electrophoresis with about 
5% of euphyllin.

We found more positive changes in the indices of en-
dogenous intoxication in patients with the use of RLAT 
in combination with Kanefron-H (group 2). Thus, there 
was a decrease in the level of AMP (P1 > 0.1) and TCА 
(P1 < 0.02) in the urine, a significant increase in TCА (P1 
< 0.001), ECA (P1 < 0.001), BСА (P1 < 0.001) in serum 
compared with similar indicators before treatment. Posi-
tive changes were also revealed in comparison with the 
1st group for TCА (P2 < 0.001), ECA (P2 < 0.001) and 
BСА (P2 < 0.001) in serum. Only the content of AMP in 
urine has not improved (P1, P2 > 0.1). In general, the use 
of RLAT in combination with Kanefron H in children 
with DXP had a positive effect on certain parameters of 
EI, mostly on TCА and ECA, BСА, but less on the level 
of AMP in the urine.

Patients of the 3rd group were assigned, in addition 
to RLAT + kanefron-H, a water load and electrophoresis 
with 0,5% euphyllin. We noted the positive dynamics of 
practically all studied EI indices in this group. Thus, the 
content of TCА, ECA, BСА (P1, P2 < 0.001) in blood 
serum, as well as AMP and TCА in urine not only sig-

nificantly improved in relation to the relevant parameters 
before treatment and to the parameters after treatment 
of patients of Groups 1 and 2 (P1, P2 < 0.05), but also 
reached the level of healthy children (P > 0.1).

Discussion. Our investigations on the study of some 
EI parameters in patients with DXP in the active period 
before treatment indicated a decrease in the level of 
TCА (P < 0.001), ECA (P < 0.001), BСА (P < 0.001) 
in the blood serum. At the same time, a significant de-
crease in the parameters of the TCА (P < 0.001) and 
AMP (P < 0.05) in urine was found. The obtained data 
are confirmed the information from the literature on 
the presence of a combined metabolic disorder in DCP 
[3]. In our opinion, this may be related to DMN, to a 
certain extent, against which pyelonephritis developed 
in the patients examined. It potentiates and modifies a 
stable inflammatory process in the kidneys by irritating 
the mucous membrane of the urinary tract, reducing the 
effectiveness of the mechanisms of sanogenesis, thereby 
creating conditions for a long persistence of uropatho-
gens in the kidneys, which causes a significant change in 
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the EI indices. In addition, before receiving, patients re-
ceived long courses of antibiotic therapy i. m. and per os. 
Comparative evaluation of EI after treatment in children 
with DXD, depending on the treatment method, showed 
different changes in EI parameters. Thus, in children with 
DXP who received conventional therapy (group 1), 
many of the EI indicators studied did not change signifi-
cantly before discharge from the hospital (P > 0.1). Per-
haps this is due to the fact that the introduction of a large 
number of antibiotics further inhibited the EI indicators. 
Traditional therapy had no effect on the maintenance of 
TCА (P > 0.1), ECA in the serum (P > 0.1), and the 
serum levels of BСА not only did not improve (P > 0.1), 
but even a trend to an even greater decrease. A significant 
increase in the TCА content (P1, P2 < 0.001) and ECA 
in the blood serum (P1, P2 < 0.001) and a decrease in the 
TCА in the urine (P1 < 0, P1, P2 < 0.001) were observed 
in the presence of RLAТ in combination with Kanefron-
H (group 2) 02, P2 < 0.01), compared with similar in-
dicators before treatment. At the same time, inadequate 
efficiency of RLAT in combination with Kanefron-H in 
relation to AMP in urine (P1, P2 > 0.1), which play an 
important role in DHP, in our opinion, requires addi-
tional use of water load and electrophoresis with 0,5% 
euphyllin. Therefore, in addition to RLAT in combina-
tion with Kanefron-H, a third group of patients was as-
signed water loading and electrophoresis with 0,5% eu-
phyllin. We noted the positive dynamics of virtually all 
the studied EI indices in the complex application of the 
water load + RLAT + kanefron-H + electrophoresis with 
0.5% euphyllin. So, the content of TCА, ECA, BСА in 
the blood serum, TCА in urine not only significantly im-
proved in relation to the corresponding parameters be-
fore treatment (P1 < 0.001), but also reached the level of 
healthy children (P > 0.1). The best results were achieved 

with this method of treatment and for AMP in urine, 
their content decreased almost 4 times (P1, P2 < 0.05).

Summarizing the results of our research, it is neces-
sary to once again focus on the following points. After 
the conventional treatment for the observation period, 
there was no significant improvement in the EI indices. 
Using RLAT in combination with Kanefron-H, we de-
tected a significant improvement in some parameters of 
EI, a significant increase in TCА and ECA in the serum, 
a significant decrease in TCА in the urine. AMP in urine 
decreased with this method of treatment in half. Finally, 
using the complex water load + RLAT + kanefron-H + 
electrophoresis with 0.5% euphyllin, it was possible to 
achieve the best results: recovery of a number of stud-
ied parameters (serum BСА) and significant improve-
ment of the rest (TCА, ECA in blood serum, AMP in 
the urine). All this makes it possible to presume high 
effectiveness of the proposed methods of therapy in chil-
dren with DCH (water load + RLAT + kanefron-H + 
electrophoresis with 0.5% euphyllin) with respect to EI 
parameters.

Conclusions
1. Patients with DXP with preserved renal function, 

changes in EI parameters are noted, which requires find-
ing new approaches to treatment aimed at normalizing 
the signs of endogenous intoxication.

2. The use of RLAT in combination with kanefron-H 
in the complex therapy of patients with DXP has a posi-
tive effect on the main EI indicators.

3. The use of complex treatment of “renal tuba” in 
DXP is the most acceptable method of therapy. This 
method contributes to an earlier recovery of TCА, ECA, 
BСА in the serum and has a positive effect on the state 
of AMP and TCА in the urine due to pronounced mem-
brane-stabilizing, antibacterial and detoxification effects.
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EVALUATION OF URETERO-PELVIC JUNCTION URODYNAMICS 
IN CHILDREN WITH CONGENITAL HYDRONEPHROSIS

Abstract: Parameters of diuretic ultrasonography (DUS) were analyzed in 44 normal and 27 
hydronephrotic renal units. Pelvis area, diameter of pyelo-ureteral segment (D) before and after 
(Dd) increase of diuresis, velocity of pelvis area normalization (V) after increase of diuresis, incre-
mentations of pelvis area as a tone of pelvis (ΔS) and diameter of pyelo-ureteral segment (ΔD) after 
increase of diuresis was measured. To find out whether parameters of DUS reflect urodynamics at 
pelvis-ureter level we compared intercoupling in parameters of DUS with regularity hydrodynamic 
parameters of mathematic model of fluid outflow. Reliable correlation between theoretical model 
and empirical data was observed.

Our study suggests that diuretic ultrasonography is an appropriate method for evaluation of 
urodynamics of pyelo-ureteral segment.

Keywords: Uereteropelvic junction, diuretic ultrasonography, hydronephrosis, obstruction.
Introduction
Assessing of uretero-pelvic junction (UPJ) condition 

has important significance in establishing treatment plan 
of urodynamic disturbances in this zone of urinary tract 
[1]. If that is the case, widely performed method – di-
uretic ultrasonography (DUS) is considered as the least 
invasive diagnostic tool [2]. As a matter of practice, in 
urodynamic condition assessment of UPJ obstruction le-
sions, such parameters as characterizing dilatation of pel-
vis and time of pelvic area reduction after forced diuresis 
are used [6] Additionally, evaluation of pathologic values 
is based on comparing with empirical and observational 
data, retrieved during assessment of normal kidney with-
out taking into consideration of natural hydrodynamic 
regularity and variable UPJ physiology. Latter is linked to 
impossibility of non-invasive hydrodynamic parameters 
estimation in upper urinary tract [5].

Aim of research. To study urodynamic normal and 
hydronephrotic values, their interpretation with urody-
namic mathematic modeling.

Methods. Parameters of DUS were analyzed in 44 
children: 18 boys and 26 girls aged 1 to 5 years. 17 of 
them had suspecting obstructive uropathy and 27 with 
UPJ obstruction. In one sided hydronephrosis group 
contralateral kidney values were examined with intrave-
nous pyelography, all patients did not have infection of 
urinary tract and compensatory enlargement and hyper-
function of normal kidney.

Following DUS parameters were studied:
– Pelvic area initially on cross sectional scan,  

S (mm2);
– Pelvic area after 5 mins of diuretic injection, 

Smax(mm2);
– Pelvic area after 20–40 mins of diuretic injection 

on cross sectional scan, St (mm2);
Percentage of increased area when diuresis reached 

its maximum, Percentage of increased area when diuresis 
reached its maximum, ∆S

Velocity of pelvic area normalization after increase 
of diuresis, V, calculated by (Smax-St)/t, (mm2/min);
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– Diameter of UPJ area before (D) and after (Dd) 
increase of diuresis;

– UPJ diameter increase when max diuresis is 
reached, ∆D (mm);

Following statistical analysis methods were used: 
rank correlation and regressive; since values variation 
have not normal distribution, non-parameteric Craskel-
Wallis analysis and K-values cluster method was also 
used. Chosen parameters included in next table are: 
M-mean, s-standard deviation, n- size of analyzed sub-

group, p reached significance value. Critical values of 
significance level are taken as 5%. Statistical data analy-
sis performed using SPSS 11.5 package.

Results and discussion. During the study ob-
tained results showed quite considerable deviations of 
mean values from initial pelvic area size S, pelvic area 
normalization velocity after increased diuresis and its 
increased area when diuresis reached its max (table 1). 
he rate of drainage of the pelvis V and the area.

Table 1. – Diuretic ultrasonography in the general group of children under test

Parameters n min max M s
S 44 7.85 507.11 149.67 136.47
V 44 0.25 11.74 3.46 3.08
D 44 35.29 880.00 188.39 185.46
D 44 0 4.0 0.67 1.1

Dд 44 1.5 4.0 2.34 0.64
D 44 0 4.0 1.62 1.11

Additionally, there was observed positive correlation 
between initial pelvic area and pelvic area normalization 
velocity after peak diuresis V (Spirman correlation coeffi-
cient r = 0.77; p < 0.0001) and negative correlation stated 

between S and ∆S (Spirman correlation coef. R =–0.62, 
p = 0.0003). These data witness requirement subgroup 
division, depending on initial pelvic area size S (Table 2).

Table 2. – The rate of drainage of the pelvis V and the area increments ΔS in clusters

Parameters
Cluster

I Cluster
n=19

II Cluster
n = 15

III Cluster
n = 10

S 96.7 ± 36.6 237.9 ± 66.0 579.2 ± 124.6
V 1.4 ± 0.75; χ2 = 18.9; p < 0.0001 3.7 ± 1.7; χ2 = 8.7; p = 0.003 9.2 ± 3.9
D 191.6 ± 84.5; χ2 = 8.48; p = 0.004 60.8 ± 18.1; χ2 = 0.42; p = 0.52 58.4 ± 9.1

While studying velocity parameters V, in clusters 
were found essential differences depending on cluster 
relation, but less deviation grade was observed compared 
to mean group values 

Analysis of percentage increase of initial pelvis size 
∆S, depending cluster relation, it was found that these 
values had practically close numbers in II and III clusters, 
which were significantly less than cluster I.

Further, there was not established direct relation be-
tween ∆S grade and V (regression coef. F = 0.006, p = 
 = 0.94), additionally, since those parameters depend on 
initial pelvic size S, established positive relation between 
stated before values (r = 7, p = 0.005, when S = const). 

UPJ examination in 11 cases (25%) had successful 
identification before furosemide injection, it’s mean di-
ameter was 2.04 ± –0.76 mm. during max postfurose-
mide diuresis this segment visualized in all children and 
its size was 2.6 ± –0.7 mm.

UPJ diameter during diuresis stimulation signifi-
cantly differed in 2 age groups. Thus, in group were 
children were less than age 1 pelvis diameter D was 
quite smaller in comparison with group were kids were 
older, between 1 and 5 years and as in elder group. 
Segment diameter practically did not differ in 1-5 year 
age group from group elder than 5 year old children 
(Table 3). 
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Table 3. – The rate of drainage of the pelvis V and the area increments ΔS in clusters

Parameters Under 1 year From 1 to 5 years Older than 5 years
Dd 1.9 ± 0.09 2.3 ± 0.4 2.6 ± 0.8
χ2 6.85 (p < 0.001) 1.76 (p > 0.05 = 0.19) 3.2 (P < 0.001)

Performed regressive analysis revealed absent rela-
tionship as between velocity pelvic drainage, V and max 
diameter UPJ –Dd (regressive coef = 0.07, F = 0.08; 
 p = 0.93), as between Dd and pelvic area increase value 
∆S (regressive coef = 0.16; F = 0.49; p = 0.49). Also, has 
been found positive connection between post-furose-
mide pelvic area increase ∆S and PUJ diameter increase 
∆D (Spearman correlation coef. rs = 0.75; p = 0.0001), 
as in contrast negative connection between diameter in-
crease ∆D and initial pelvic area size S (rs =–0.70; p = 
 =0.0001). Significant ∆D difference was found in cluster 
I as well as in II and III clusters (2.6 ± 0.6 and 1.7 ± 0.09 
relatively, χ2 = 7.7; p = 0.005).

Before going over to interpretation of obtained results 
it is essential to elaborate some aspects of UPJ physiology 
and urine passage thru the junction. During normal diure-
sis and pelvis filling, UPJ and proximal end of ureter is in 
a collapsed state. Electrical activity at UPJ is absent [4]. 
When intra pelvic pressure and wall tangential tension is 
increased, pacemaker is activated that leads to pelvic con-
traction and UPJ opening. After urine volume passed to 
proximal segment of ureter pressure in pelvis is decreased, 
pacemaker activity disappears and UPJ collapses. Thus, 
there is 2 main hydrodynamic factors determine urine 
passage efficiency- intra-pelvic pressure and UPJ diameter. 
Theoretically, interaction of those two factors may be ex-
pressed using math model of fluid outflow thru hole under-
lying a level, which may be used in pelvic-ureteral system:

D Q Pp Pu= ±( )4 2/ /µπ ρ

So, this equation concludes that larger Radius is, 
hence size and volume of pelvis, the lower hyperbolic 
pressure is. Except various factors (wall elasticity) pelvis 
tone or tangential tension grade defines basic pressure-
the higher this is, the higher wall tension grade is, there-
fore, lower ability to expand and to increase volume is.

Thus, post-furosemide area increase ∆S, seems to be 
indicator, expressing pelvis tone condition (tangential 
tension grade), indirectly-basic pressure level.

As we can see on equation, pelvic drainage efficien-
cy with increased urine passage either determined with 

UPJ diameter D while pressure is constant Pp, or with 
increased intra-pelvis pressure Pp, whereas there is nega-
tive correlation between diameter and pressure of PUJ.

This regularity corresponds with obtained results – 
Pelvis drainage velocity V during forced diuresis have 
most essential value where pelvic area increase grade 
∆S is low, i.e high pelvic wall tone (basic pressure) and 
positive correlation with UPJ opening grade ∆D. as per-
formed diuretic US analysis suggests, first type urine pas-
sage in forced condition is more distinctive for kidneys 
with bigger pelvis area, where higher drainage velocity is 
conducted not only because of adequate UPJ diameter, 
but also in result of more higher pelvic wall tone. Ac-
cordingly, taking into count urine dynamic peculiarities 
stated above, there is obvious need to distinguish norma-
tive groups depending on initial pelvic size.

When assessing Diuretic US values in 27 children 
with hydronephrosis (14 cases with UPJ obstruction 
due to intrinsic factors and 13 crossed vessels) there 
found significant deviation in comparison with DUS 
values from 3rd cluster (kidneys with bigger pelvic area). 
Thus, in 23 (85%) cases UPJ was not visualized, and in 
4 patients (15%) its diameter after forced diuresis Dd 
and its increase  ∆D were 1.4 ± 0.3 mm and 0.7 ± –0.2 
mm, respectively, which was considerably less than nor-
mative means. (χ2 = 31.7; p < 0.0001 and χ2 = 28.1; p 
< 0.0001, respectively). In 18 cases (66.7%) pelvic area 
after forced diuresis increased progressively and drainage 
velocity values were negative, mean –2.2 ± –0.6 mm2/
min. in 9 patients expressed slow pelvis drainage velocity 
occurred (v = 0.98 mm/min, χ2 = 38.9, p,0.0001). analy-
sis also showed that pelvis area increase ∆S values in 15 
cases (55.6%) were considerably lower normal means 
(26.8 ± 14.6%, χ2 = 17.0; p = 0.0001), i.e there was hy-
pertonic state; in 7 (25.9%) – hypotonic state: ∆S values 
significantly higher (162.5 ± 51.4%, χ2 = 9.8; p = 0.002), 
lastly in 5 (18.5%) ∆S was not practically different than 
normal and was equal to 71.8 ± 14.6%.

As performed research suggests, obtained DUS 
values appears to be in complex co-dependency. Estab-
lished correspondence showed with mathematic model 
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shows that DUS values characterizes urine dynamics in 
pelvis-ureter level. 

Standard DUS assumes assessing two main param-
eters: time of pelvis area normalization and its dilatation 
grade [3] where slow or absent normalization pelvis area 
and its excessive dilatation after forced diuresis, inter-
preted as urine passage lesion. Parameters of DUS intro-
duced gives us measurable urodynamic estimation and 
UPJ condition, values relationship with initial pelvis area 
and age obtained during study suggest to divide norma-
tive groups for more precise comparison and DUS analy-
sis in lesions is required. Moreover, mathematic model 
and data in patients with hydronephrosis points to in-
competence of interpreting that area increase after forced 

diuresis as obstruction sign. As research concludes, lat-
ter value only expresses pelvis tone grade, i.e its ability 
to dilate when diuresis is increased. Performed study in 
children with hydronephrosis suggest that:

– UPJ obstruction and urine passage impairment 
may have various grade;

– Functional state of UPJ is complicated: as it may 
appear to be in hyper-, hypo- and normotonic state. 
These data also confirmed by results of direct assess of 
pelvic and UPJ functional state in hydronephrosis.

Conclusion. To summarize, DUS is non-invasive 
functional method, which lets assess urine dynamics in 
UPJ and more precisely give quality and quantity char-
acteristics in hydronephrosis.
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Abstract: The article discusses the results of morphometric studies of the solid phase serum of 
patients with liver disease. It is shown that the marker enzymes, minerals and proteins bioliquid fa-
cies (serum) obtained by dehydration wedge observed facies different zones.
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Relevance of the work. A few decades ago, many 

predicted the imminent accession of science in the age 
of biology. Twenty-first century has been called the cen-
tury of the life sciences – including health, his longevity, 
place in nature. And indeed the revision of priorities in 
science occurred.

In Uzbekistan, along with the developed countries of 
the world, this process came to the government level, and 
was reflected in the reorientation of the socio-economic 
approaches, causing health and environmental problems 
attached particular importance – as a priority. It is signifi-
cant that in the first place among scientific programs cost 
the budget in developed countries is biology, which hold 
a large amount of applied medical problems.

Biological fluids (blood, urine, saliva, etc.) Play an 
important role in the organism. The organisms are entire 
systems and mechanisms that support in the normal con-
ditions of their composition, structure, quantity, param-
eters and other properties. It is found that the deviation 
of these parameters outside the adaptation rules always 
leads to pathological processes in the body at the cellular, 
organ or system level [4].

Changing the parameters of body fluids can occur 
either as a result of external causes or effects, either as a 
result of failures in the components of the organism. In 
any case, the parameters and properties of body fluids are 
indicative of the state of health as its individual elements 
as well as whole body [5].

The purpose of the study was to examine the features 
of the system of organization and identification of serum 
markers of healthy and sick people with liver disease.

Materials and methods. To achieve the objectives 
for the period from 2012 to 2014, the method of wedge 
dehydration, solid phase serum were obtained of 283 pa-

tients (137 males, females, 146) at different ages, with vi-
ral liver disease (total 225 patients, of whom 111 in acute, 
chronic period 104), with liver cirrhosis (68 patients in 
all stages of a, B, C by Child Pugh) and 51 healthy people. 
All patients were treated at the Ferghana regional infec-
tious diseases hospital and Fergana regional diversified 
medical centers.

Clinical diagnoses were established physicians of 
medical institutions where patients are treated on the 
basis of patients’ complaints, medical history, typical 
clinical picture, the results of clinical, biochemical, im-
munological tests and imaging studies. The diagnosis was 
in accordance with the existing classifications for Inter-
national Classification of Diseases – ICD-10.

Structural analysis of the blood serum of patients 
was conducted by the method of wedge dehydration a 
control group of healthy people (according to the medi-
cal certificate of military enlistment offices and medical 
form 086 / y) was taken for comparison facies crystals of 
biological fluids (BF) aged 17–30 years. Determine the 
types of facies classification V. N. Shabalin and S. N. Sha-
tokhina [3].

Crystallographic picture of dried droplets (facies) 
was investigated using a stereo microscope Leica Mag-
num – T 2721 c photosystem MPS60. Facies image pro-
cessing performed on the computer program “ExterNET 
AMI systems” [1].

Results and discussion. Analysis blood serum crys-
tallographic features let highlight 4 types of its structural 
organization in the pathology of the liver: partly radial, 
irradialny, circulatory and “three-fold”.

The first type – partly radial had mild to moderate 
deviations from the radial-ordered arrangement of sec-
tors, individual and nodules (Figure 1a.).
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The second type – irradialny characterized by sig-
nificant impairment on the systemic level. Figure fa-
cies characterized by asymmetry, the number of basic 
elements have been reduced, and their configuration is 
varied (Fig. 1 b).

A feature of the third type – circulatory was the pres-
ence of large cracks, are arranged parallel to the edge fa-
cies between the peripheral and intermediate zones, the 

formation of which is determined by the circular distri-
bution of the observed basic structures (Fig c.).

The structural pattern of the fourth type, is funda-
mentally different from the above types of facies serum 
did not contain the basic elements of her drawing was 
created by a network of small convoluted (three-prong) 
cracks that gave us a reason to call this type of “three-
beam” (Fig. 1g).

 а) b)  c) g)
Figure 1. The types of structural organization of serum liver diseases

The distribution of facies types of blood serum in patients examined is shown in (Table 1).

Table 1. – Facies types of blood serum liver diseases

Facies type
acute viral hepati-

tis (n = 111)
chronic hepatitis 

(n = 104)
cirrhosis of the 

liver (n = 68)
Control
(n = 51)

абс % абс % абс % Абс %
Partially groove – – – – – – 51 100
Irradialny 45 40.5 54 51.9 45 66.2 – –
Circulatory 30 27 32 30.8 16 23.5 – –
Three-prong 36 32.4 18 17.3 7 10.3 – –

Thus, the serum of patients in the study using the 
method of wedge dehydration, with significant differ-
ences from the norm, is characterized by the presence 
of at least one of the major structural elements (large 
cracks, sectors, individual or nodules).

In addition to the identified changes in the main 
items of the facies in the structural organization of the 
serum examined patients determined a wide variety of 
abnormal structures.

Analysis of the results revealed the most typical and 
most common abnormal structure with cirrhosis who 
were treated leaf structure and various types of cracks, 
concentration, etc. are free. The hallmark of facies blood 
serum in liver disease was pathologically modified poly-
morphism cracks. There were cracks circulatory, knotted 
blocks, the structure of the “harness” in the central area 
and the periphery.

In the spectrum of the most frequently detected 
violations of local structural organization of the blood 
serum with liver cirrhosis leading position occupied by 
leaf-shaped structure, is a sign of sclerosis process, tri-
radial cracks – markers of stagnation.

Our results showed that leaf-shaped structure was 
significantly more common with cirrhosis than in pa-
tients with chronic hepatitis and moss figure rounded 
circular crack on and recorded at approximately the same 
frequency.

It is known that the pattern being the level of blood 
serum reflects the degree of tension of adaptive systems 
of the body: the pronounced adaptive response, the high-
er the activity of structure. In addition to the basic ele-
ments of the identified changes facies in crystallographic 
picture of blood serum of patients examined was deter-
mined by a wide variety of abnormal patterns (Table 2).



Section 5. Medicine

102

Table 2. – The frequency of abnormal structures in the morphological 
picture of blood serum in liver disease

Pathological
structure

Groups of patients
Acute Viral 

Hepatitis
(n = 111)

chronic hepa-
titis

(n = 104)

cirrhosis of 
the liver
(n = 68)

Norm
(n = 51)

abs. % abs. % abs. % abs. %
Dendrites 58 52.2 101 97.1 15 22.1 – –
spherulites 20 18.0 18 17.3 2 2.9 – –
Whiskers – – – – 5 7.4 – –
defective spherulite – – 2 1.9 18 26.5 – –
Dual facies 20 18.0 35 33.6 4 5.9 – –
Rounded inclusion 28 25.2 48 46.2 25 36.8 – –
Circular waves – – 10 9.6 17 25 – –
Asymmetric separately located 58 52.3 104 100 6 8.8 – –
Arcade-radial cracks – – – – 10 14.7 51 100
concentration wave – – – – 8 11.8 – –
Local concentration waves – – – – 2 2.9 – –
The funnel-shaped cracks – – – – – – 40 78.4
Wrinkles – – – – 17 25 – –
blur effect 10 9.0 – – 4 5.9 – –
Blyashkoobraznye structure – – – – 10 14.7 – –
The structure of the “harness” – – 48 46.1 14 20.6 – –
Circular cracks – – 55 52.9 30 44.1 45 88.2
nodules 31 27.9 68 65.4 – – – –
The structure of the “harness” on the 
periphery 58 52.3 104 100 22 32.3 – –

The structure of “tow” in the central 
zone of the type 58 52.3 104 100 35 51.5 – –

Moss 75 67.6 104 100 68 100 – –
leaflike structure – – – – 26 38.2 – –
crack three-beam 10 9.0 15 14.4 49 72.1 – –
Availability zones 90 81.1 100 96.1 60 88.2 51 100

As (Table 2) shows that the dendrites enable 
rounded asymmetrical spaced apart, such as “plait” 
structure at the periphery and in the central zone oc-
curs in a large amount (more than 50% cases) dur-
ing the acute and chronic hepatitis. Circular cracks 
structure “harness” the type of circular waves, defec-
tive spherulites occur in chronic hepatitis and liver 
cirrhosis. Figures in the form of a “Mocha” and the 
presence of the zones found in all patients in the fa-
cies of blood serum. Zoning is available in all facies 

of patients examined. Measurement of the diameters 
of zones, shows that the relationship between them is 
almost the same in all cases.

We were the first in liver disease have been found, 
“moss” figure is a sign of increasing concentration of bili-
rubin in the blood. The figure of “moss” facies in serum 
in chronic liver disease and cirrhosis of the liver occurs 
100%. The emergence of these types of crystals in the 
blood serum of patients mainly due to the increase in bili-
rubin, ALT, AST, and total protein. This is confirmed by 
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the testimony of the biochemical laboratory of the Fergana 
regional infectious diseases hospital.

As a result of our research found that increasing ex-
cess of bilirubin (normal bilirubin 8,53–20,5 mmol / l), 
 moss area of   the figure is increased by 3,4 ± 0,3 mm 2. 
 Thus, we can say that the blood bilirubin appears in 
the central area of   its dried solid phase in the form of 
figures “Moss” type area that clearly correlates with the 
quantity [2].

It has been shown that more frequent during cirrho-
sis of the liver than in acute viral hepatitis and chronic 
hepatitis leaf, tri-radial cracks, and rounded on and cir-
culatory crack recorded at approximately the same fre-
quency. The incidence of the structure of the “harness” in 
the central zone of facies that are considered dehydration 
marker in chronic hepatitis was higher than in acute viral 
hepatitis and liver cirrhosis.

Conclusions:
1. The blood serum of patients in the study using 

the method of wedge dehydration, with significant dif-

ferences from the norm, is characterized by the presence 
of at least one of the major structural elements (large 
cracks, sectors, individual or nodules). In addition to the 
identified changes in the main items of the facies in the 
structural organization of the serum examined patients 
determined a wide variety of abnormal structures.

2. revealed the most typical and most common ab-
normal structure with cirrhosis who were treated leaf 
structure and various types of cracks, concentration, etc. 
are free. The hallmark of facies serum in liver disease was 
pathologically modified polymorphism cracks. There 
were cracks circulatory, knotted blocks, the structure of 
the “harness” in the central area and the periphery.

3. It was found that the leaf structure was significantly 
more common with cirrhosis than in chronic hepatitis 
and moss figure rounded circular crack on and recorded 
at approximately the same frequency.

4. We were the first in liver disease have been found, 
“moss” figure is a sign of increasing concentration of bili-
rubin in the blood.
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FORENSIC ASSESSMENT OF CHRONIC SUBDURAL HEMATOMA

Abstract: These characteristic features of chronic SH normally determine the basic problem of 
forensic assessment of these hemorrhages, i. e. the necessity of objective differentiation of traumatic 
or non-traumatic genesis.
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Subdural hematoma (SH) is considered to be chron-

ic if it is detected or deleted after its encapsulation. The 
terms of SH encapsulation depend on many factors and 
are characterized by expressed variability. That is why in 
literature it is proposed to consider chronic hematoma 
of various terms those from 1 week to 3 months [1, 2, 4]. 
Though majority of authors think that usually the capsule 
can be detected in 2 weeks after hemorrhage to subdural 
space and exactly that term is most often used for differ-
entiation of sub-acute and chronic SH [2]. Correspond-
ingly, sub-acute hematoma are those diagnosed within 
3–14 weeks after its formation, while acute hematoma 
are the ones revealed within initial three days of existence 
(599). Detection of hematoma is considered to be its 
clinical manifestation with the development of cerebral 
compression symptoms. Pathogenesis of chronic SH is 
still under discussion. Particularly, the causes of delayed 
clinical manifestation and persistence of chronic SH are 
not clear yet. The basic outcomes of SH evolution with 
any genesis, including traumatic ones, are development 
of compression and dislocation of brain, organization 
with partial or complete resorption and encapsulation 
[4]. Though the causes and mechanisms of the forma-
tion of sub-acute and chronic SH are still non-clarified.

The objective of the research was definition of the 
causes, terms, and mechanisms of formation of sub-acute 
and chronic SH and provision of expert assessment.

We measured the volume of brain and dura mater, 
and its mass in corpses of 61 men and 32 women, who 
died in the age from 19 to 72 years old. The research did 
not include corpses with traumatic alterations of scull 
and intra cranial structures. For the exclusion of possible 

impact of any medical interventions in our research we 
did not enroll those whose death occurred in hospitals.

Definition of the volumes of dura mater and brain 
was performed by means of immersion of these anatomi-
cal structures into water with further measurement of the 
volume of superseded water. Relative error of the brain 
volume measurement did not exceed 0.5%, and dura ma-
ter volume 3%. Relative error of brain mass measurement 
did not exceed 1%.

Correlation analysis revealed presence of moderate 
negative age dynamics of mass-volume parameters of 
brain and absence of a significant impact of the age on 
dura mater volume.

The most important risk factor of SH development 
is cerebral atrophy with any genesis leading to tension 
of cerebral veins passing through the enlarged subdural 
space and increase of damaging of these veins even with 
minimal traumatic impacts. Big volume blood hemor-
rhage occurring due to the increase of intra cranial re-
serve capacity does not lead to brain compression in 
case of usual progressing of SH, while without explicit 
clinical manifestations it undergoes organization with 
formation of a thick capsule (more than 0.7 mm), con-
sisting of fibrous tissue with plenty of sinusoid capillaries 
and intensive inflammatory infiltration. Later, recurrent 
hemorrhages into the capsule, appearing due to the pe-
culiarities of local circulation, cause enlargement and 
manifestation of chronic SH. As the most often reason 
of cerebral atrophy is brain age involution, old age is typi-
cal for formation of chronic SH, though that fact does 
not exclude the possibility of chronic SH development 
in younger age.
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The risk of recurrent intra capsular hemorrhages and 
formation of chronic SH is the highest one during initial 
three months of hematoma existence, when granulation 
tissue functioning at the border of dura mater is not ma-
ture, contains a lot of sinusoid capillaries and inflamma-
tory cellular infiltration. Three months later fibrous layers, 
which substitute SH, undergo gradual transformation to 
a shaped dense fibrous connective tissue with few vessels, 
well developed fibrous component and minimal inflam-
matory infiltration significantly diminishing the number 
and volume of recurrent micro hemorrhages, and the risk 
of chronic SH occurrence, respectively. All the aforesaid 
let us differentiate the intervals of stable and unstable or-
ganization divided by a point of remoteness equal to three 
months within the resorption stage f any SH.

From the pathophysiological point of view the ap-
pearance of recurrent hemorrhages into the capsule of 
chronic SH is explained by the development of hem sta-
sis pathology both at the level of hematoma content and 
organism as a whole.

The content of chronic SH, particularly, is charac-
terized by various degrees of decrease in the concentra-
tion of plasma coagulation factors and simultaneous 
increase of anticoagulant and fibrinogen degradation 
products amount. In the endothelium of macro capillar-
ies of chronic SH capsule we revealed a strong immune 
expression of thrombomodulin anticoagulants. In blood 
plasma and SH content there are registered platelet dys-
functions. Besides that, we determined that cranial trau-
ma with ADB is accompanied by development of acute 
coagulopathy.

The performed studies revealed that high permeabil-
ity of sinusoid capillaries for blood corpuscles of plasma 
proteins is explained by the peculiarities of these vessels’ 
structure. Being a compulsory and typical structural 
component of chronic SH capsules, sinusoid capillaries 
differ by a large diameter (more than 40mkm). The wall 
of sinusoid capillaries consists of a usual layer of flat en-
dothelial cells and incomplete layer of few spider cells 
and smooth muscle cells. Endothelial layer of macro cap-
illaries is not continuous and it differs by the presence of 
2 mkm gaps between endothelial cells. Basal membrane 
of sinusoid capillaries is also fenestrated. The complex 
of the listed defects in endothelial lining, capillary basal 
membrane, and spider cells layer provide possible exit 
not only to blood plasma, but also its corpuscles to extra 
vascular space. These mechanisms support persistence of 
chronic SH and promote its spontaneous enlargement 
and relapses after surgical evacuation of the hematoma.

Conclusions
Thus, chronic SH have the following differentiating 

characteristic features:
1. The main source of hematoma is damaging of sub-

dural elements of superficial cerebral veins.
2. Prevalent development after minimal intensity me-

chanical cranial trauma and no trauma.
3. Development with background age cerebral atro-

phy or cranial cerebral dystrophy with other genesis.
4. Delayed development of the symptoms of cerebral 

compression.
5. Ability for persistence and spontaneous enlarge-

ment of its volume.
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THE SALINITY STATE OF SOILS IN THE LOWER REACHES OF 
KASHKADARYA AND THE BASIS FOR ITS REGULATION

Abstract: In the article, with the help of experimental studies, the present state of salinity in ir-
rigated soils of the lower reaches of the Kashkadarya River has been revealed, and their movements 
and regulatory factors have been scientifically substantiated.
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Introduction
The solution of the problem of effective land use is de-

termined by the development of agricultural production, 
the climatic conditions of soils, and the ameliorative state 
of the terrain and the indicator of the use of land and wa-
ter resources. The emergence of erosion and salinization 
of irrigated lands disrupts the fertility of the soil, sharply 
reduces the crop yield from crops, and damages irrigated 
agriculture. Today, one of these territories exists in the ir-
rigated lands of the Kashkadarya region and 70% of the 
region’s land fund is salinized to varying degrees [3].

Continuous use of irrigated soils of the Kashkadarya 
oasis in production, violation of the irrigation order and 
as a result of slow implementation of agro technical mea-
sures, increase of underground water of the soil layer, the 
emergence of various degrees of salinity was revealed [1].

The study of soils in field and laboratory condi-
tions and their analysis showed that the weak activity 
of aquatic farms and the surrender of unfinished work 
on the compilation of land to households and, in turn, 
the assumption of a number of inaccuracies in the use of 
virgin lands by farms, i. e. Due to the long-term immer-
sion of land, the spreading of soil developed. In addition, 
the agro physical, agrochemical and ameliorative state 
of soils began to deteriorate due to monoculture in the 
same field for many years without reckoning with rec-

lamation measures. As a result, the newly acquired irri-
gated lands did not yield the expected result, soil salinity 
began, and secondary salinization and irrigation erosion 
arose. Despite this, in the present day the development 
of reclamation works in the oasis does not give a suffi-
cient effect, because the agro technical measures carried 
out have negative sides along with positive sides, i. е. The 
process of secondary salinization of irrigated land with 
the threat of accumulation of salts neither decrease. The 
accumulation of a large number of toxic salts in different 
soil layers leads to a decrease in soil fertility [1].

It is necessary to emphasize the importance of the 
fact that the main reason for the slow increase in the 
fertility of agricultural crops is the incomplete im-
provement of irrigation and collector systems-drainage 
ditches and specialists often do not take into account 
the properties of soil layers when using water during 
prolonged irrigation and the diversity of ameliorative 
stratification of different regions and landscapes and 
widespread use in the practice of a monotonous agricul-
tural system, a soil order, and as a result, a decrease in 
the amount of humus and nutrient substances increase 
erosion, salinity, gypsum, occurrence saline soils as well 
as processes of strong seal [2].

The main and most important reason in this direc-
tion is the increased salinity of the soil, because in the 
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fields where experiments are carried out, cotton yields 
have decreased by 8–10 c per hectare.

Materials and methods
Geomorphological, hydrogeological conditions of 

the terrain, relief and lithological structure were taken 
into account from the scientific point of view, morphol-
ogy of soil of lands where agricultural crops are grown, 
samples from genetic layers were determined, the con-
tent of water-soluble salts in laboratory conditions were 
determined. The percentage of salts in the soil was de-
termined on the basis of the manual “Guidelines for the 
conduct of chemical and agro physical analyzes of soils 
in the monitoring of land”, published in 2004 with the 
approval of the State Committee of Land Resources of 
the Republic of Uzbekistan. Preparation of aqueous ex-
tract and easily soluble salts of chlorine ions by the Mohr 
method, content of the SO4 method of extracting sulfuric 
acid, Ca++ and Mg++ by Trilon-B, part of Na+ and K+ is 
determined by a flame photometer, and the other part 
by calculating the difference between anions and cations 
by evaporation dry residues. In addition, based on the 
foregoing guidance, saline stocks in different soil layers, 
salinity levels and types of salinity were identified [2].

For this reason, a successful solution to this problem 
can be achieved only through a thorough and compre-
hensive analysis of the soil layers of the region, research 
of the ameliorative model (regional, territorial, specific 
area), increase and regulation of the plant system of soil 
and increase their yield. To this end, it is necessary to 
improve, use and develop methods that improve soil 
fertility, assess the ecological and ameliorative state and 
increase the productive capacity of irrigated lands, exfoli-
ate soil properties, relief, weather and land reclamation 
system depending on the type of crops and the wide use 
of agrochemical, other methods.

To do this, based on analytical analysis of data ob-
tained from production experiments based on existing 
methods in natural conditions for reclamation of saline 
lands, practical use of the conclusions and recommenda-
tions based on the comparison of the data obtained as a 
result of our scientific research is important.

This article presents data on the assessment of the 
current reclamation state of the lands of the supporting 
farms of the Karshi steppe and our main goal is to dem-
onstrate the opportunities for widespread use of the soils 
of the Kashkadarya region, the preservation, restoration 

and enhancement of their fertility, thereby ensuring a 
high yield from the lands of the region.

A diverse analysis of scientific research conducted 
in the lower reaches of Kashkadarya has shown that the 
process of accumulation of salts in the soil is mainly due 
to evaporation and in the midst of transpiration, i. e. late 
spring, summer and autumn months. In winter and early 
spring, under the influence of precipitation, such water-
soluble salts as Na2SO4, MgSO4 along with downstream 
currents seep to groundwater and increase their level of 
mineralization.

Sulfates such as Na2SO4, gypsum (CaSO4) and calci-
um carbonate (CaCO3) move during heavy precipitation 
with seasonal salinity reduction (in winter and spring), 
and a negligible amount returns to groundwater. In the last 
month of spring the next seasonal water rotation process is 
repeated, in the sedimentary season the process of reduc-
ing salinity again changes and the ground waters are again 
enriched with water-soluble salts. For several centuries the 
repetition of a salt pattern of this type leads to delamina-
tion of the salts and leaving this compound, the ground 
waters of Fe(Al)2O3 and SiO3, Ca-Mg(CO3)2, CaCO3 and 
CaSO4 are not returned back to the soil layers. Na2SO4 
forms dense and soft salt-bearing layers between soil lay-
ers and groundwater, and some NaCl, MgCl2, MgSO4 and 
Na2SO4 accumulate in the soil and groundwater solution 
and continue its circulation in different soil layers.

In addition, the process of salt circulation is the process 
of accumulating slightly soluble salts (SiO2, Ca(HCO3)2, 
Mg(CO3)2, CaCO3 and CaSO4) in solid soil layers. Ac-
cumulation of salts in solid soil layers, highly soluble salts 
have a sharp seasonal character and appear in the upper 
soil layers (NaNO3, MgCl2, CaCl2, NaCl, Na2SO4).

The weaker the solubility of salts, the earlier they 
reach the saturation point of the solution, and the wider 
their circulation in the soil layers and their geographic 
range of accumulation.

The direction of the change in the content of salts 
in the soils of the studied regions is determined by tran-
spiration and evaporation in plant tissues. At the same 
time, the depth of groundwater and high pollination, 
characterizing their mechanical composition and low 
sandy state, strongly influence the intensity of salinity.

Observations have shown that the diversity of natu-
ral and irrigation-economic conditions is manifested on a 
large scale and diverse in irrigated agriculture, in the pro-
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cesses of quantitative and qualitative composition of sali-
nization and accumulation of salts in land use, because the 
direction and intensity of the salinization process are very 
high. The appearance of this process, in our opinion, de-
pends on the thickness of the collectors and the drainage 
ditches and the weak differentiation of their distance ac-
cording to the lithology and geomorphology of the terrain.

As field observations and many analytical data have 
shown, in different soil sections and in some places of 
the surface layer of the investigated areas are not saline, 
even washed-out soils are partially salinized and the ap-
pearance of fields with salty spots.

The reason is that it is possible to single out the en-
tire degree of salinity in terms of the degree and type 
of salinity in irrigated takyr, takyr-meadow and meadow 
soils and at the same time in the structure of the layers 
containing salts.

In terms of the depth of the salt layer (salt maxi-
mum), its depth, according to the degree of salinity, 
shows various, mainly lithological, geomorphological, 
hydrogeological, climatic, soil-ameliorative and irri-
gation-economic conditions, among the studied soils, 
besides saline soils salts at a depth of 0–30 cm), heav-
ily saline soils (30–50 cm), deeply saline (50–100 cm), 

saline-marsh (50–100 cm), deep salt-marsh (100–150 
cm) and not saline soils salts at a depth of 0–200 cm) 
(1-table).

As shown in the table, the content of water-soluble 
salts in the investigated territory varies on a large scale, i. е. 
there are not saline soils (washed by irrigation of the soil) 
to strongly saline soils. According to the content of salts in 
the layers of the investigated soils, where the root system 
of plants is widespread, the salinity is mainly weakly and 
in an average degree and in some cases on the highly saline 
upper arable layer, the salt content is from 0.110–0.130 to 
0.560–0.730%, the chlorine content is 0.014–0.09% and 
sulfates 0.037–0.325%, and in the lower layers it increases 
to 0.880–1.235% (8, 53, 14 cuts). Throughout the section 
to groundwater (43-section) the salt content is high; i. е. 
soil is saline throughout the profile.

Results and discussion
According to the nature of salinity, the soils are di-

vided into chloride-sulfate, rarely chloride. Basically, the 
chloride-sulfate type of salinity is rare and typical for 
medium saline soils and their highly saline types remain 
the same. By variety and quality composition among the 
various salts, sulfates, Na2SO4, MgSO4 and the next place 
is occupied by CaSO4.

Table 1. – The content of water-soluble salts of irrigated soils 
 of the lower reaches of Kashkadarya,%

Section No., 
farm, district

Depth of the 
layer, cm . Dry residue Сl - SO4

–2
Salinity

Type Degree
1 2 3 4 5 6 7

17. KP “Pakhta-
kor” Kasbi

0–15
15–34
34–54
54–82

82–160

0.130
0.095
0.150
0.425
0.450

0.021
0.017
0.014
0.021
0.024

0.037
0.020
0.064
0.232
0.220

х-с
С-х
х-с
С
С

low
low
low
low
low

14 KP
“Pakhtakor” 
Kasbi

0–21
21–62
62–90

90–125
125–155
155–180

0.180
0.150
0.185
0.975
1.235
0.925

0.031
0.028
0.034
0.101
0.094
0.059

0.068
0.045
0.066
0.529
0.740
0.549

х-с
х-с
х-с
х-с
С
С

low
low
low

strong
strong
strong

39. KP “Galaba” 
Kasbi

0–31
31–48
48–72
72–99

99–136

0.510
0.145
0.110
0.095
0.120

0.038
0.021
0.021
0.014
0.021

0.269
0.053
0.033
0.029
0.041

С
х-с
х-с
х-с
х-с

middle
low
low
low
low
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1 2 3 4 5 6 7
39. KP “Galaba” 
Kasbi

136–185
185–220

0.110
0.115

0.017
0.021

0.037
0.033

х-с
х-с

low
low

53. MG “Gu-
listan” Mubarak

0–33
33–53
53–85

85–120
120–160

0.200
0.235
0.970
1.040
1.095

0.028
0.024
0.038
0.052
0.060

0.070
0.103
0.570
0.625
0.648

х-с
х-с
С
С
С

low
low

middle
middle
middle

63 MX “Hitoy” 
Mubarak

038
38–58
58–90

90–106
106–150

0.235
0.265
0.515
0.420
0.410

0.028
0.021
0.035
0.031
0.035

0.076
0.117
0.251
0.208
0.201

х-с
х-с
С

х-с
х-с

low
low

middle
low

middle

66. МХ “Khitoy” 
Mubarak

0–30
30–40
48–79

79–121
121–163

0.215
0.200
0.225
0.220
0.185

0.024
0.028
0.031
0.024
0.028

0.080
0.060
0.068
0.072
0.055

х-с
х-с
х-с
х-с
х-с

low
low
low
low
low

In addition, in order to reliably classify saline soils 
in our studies, we tried to evaluate the studied soils by 
salinity. As shown by the data of the two tables in the soil 
layers of farms, the total content of water-soluble salts is 
significantly different from each other. For example, in 
“Pakhtakor” and “Khitoy” farms in the arable horizon, 
the soil varies from 4.6–5.2 to 9–10 tons/ha, then in 
the “Galaba” and “Gulistan” farms this indicator reaches 
23–30 tons/ha.

Analysis of the obtained data on the salt reserve showed 
that in the soil layers the total reserve of water-soluble salts 
in the two-meter layer varies from 35–73 (“Galaba” farm) 
to 226–232 tons/ha (“Gulistan” farm), respectively, in one 
meter layer of soil of Gulistan of Mubarak region, this in-
dicator ranges from 17–46 to 81–112 t/ha, and the lowest 
content of salts is distributed on the fields of the “Galaba” 
farm of the Kasbi district. The remaining farms occupy 
intermediate positions (2-table).

Table 2. – Stock of water-soluble salts of irrigated soils of the lower reaches of Kashkadarya, t/ha

Farm, district Section № 
Layer, cm

0–30 0–100 100–200 0–200

“Pakhtakor” 
Kasbi

17
15
14

5.46
6.72
7.56

37.46
19.30
34.80

63.00
27.76

144.28

100.46
47.06

179.08

“Galaba” Kasbi
32
27
39

6.51
4.62

21.42

46.97
17.63
33.0

26.92
17.43
16.02

73.89
35.06
49.02

“Gulistan” 
Mubarak

53
43
55

8.40
30.66
23.52

81.11
112.33
37.36

151.76
113.89
41.09

232.87
226.22
78.45

“Hitoy” 
Mubarak

63
60
66

9.87
6.09
9.03

48.87
20.06
30.30

57.49
13.21
26.93

106.36
33.27
57.23

On the surface and two-meter layers of soil horizons, 
the average reserve of water-soluble salts was taken from 

15 soil sections from 1.4 g/cm3 of volume, too large sa-
linity patches were observed not only in the general fields 
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of the studied areas, but also in individual farm boundar-
ies such changes (3-table).

Table 3. – Stock of water-soluble salts in the average mass of irrigated 
soils of the lower reaches of Kashkadarya, t/ha

Farm, district Section № 
Layer, cm

0–30 0–100 100–200 0–200
“Pakhtakor” Kasbi 17, 15, 14 6.58 30.52 78.35 108.87

“Galaba” Kasbi 32, 27, 39 10.85 32.53 20.12 52.65
“Gulistan” Mubarak 53, 43, 55 20.86 76.33 102.25 178.58
“Khitoy” Mubarak 63, 60, 66 8.33 33.08 32.54 65.62

As can be seen from the table, water-soluble salts 
are distributed in the fields of the Kasbi and Mubarak 
regions in a bulk mass of the soil layer with a calcula-
tion of 1.4 g/cm3. On the basis of the data obtained, one 
can come to the conclusion that the irrigation started in 
different periods and different irrigation and economic 
conditions exerted a peculiar influence on the amelio-
rative-ecological state of soils distributed in the lower 
reaches of the Kashkadarya. At present, this confirms 
the intensification of salinity at the stage of a peculiar 
development of the studied soils. However, this process 
is supported by the formation of a type of erosion in the 
regulation of annual washing and redistribution of water 
in a certain part of irrigated areas.

The increase in the content of accumulated water-sol-
uble salts in the two-meter layers of the studied soil lay-
ers to 200 tons/hectare is currently considered not very 
high, but if timely not to take ameliorative measures to 
prevent factors that promote secondary salinization and 
cause accumulation of salts they can gradually increase. 
Because soil horizons and groundwater movement show 
an increase in the total salt content compared to the pre-
vious 40–50 years.

On this basis, the reclamation of the irrigated lands in 
the Kashkadarya region together with the areas studied 
is not stable, because the groundwater of the land retains 
an average (3–10 g/l) and strong (10 g/l) mineralization.

For centuries, the presence of a process of under-
ground water flow and its expending to transpiration 
leads to a weak formation of a drainage system and the 
accumulation of a large number of salts, for example, for 
the upper 10 meter layer per hectare, this figure exceeds 
one thousand tons, at the same time a large part of wa-
ter-soluble salts (at depths of 0–3 m) accumulate on the 
evaporating surface [1].

Conclusion
The obtained data allow us to estimate the soil-ame-

liorative state of the irrigated areas of the Kashkadarya 
Oasis in this way: there are soils with medium and strong 
salinity in each farm (area), irrespective of such condi-
tions; it is possible to conduct irrigated agriculture effi-
ciently and with great success. To achieve such success, 
first of all, it is necessary to take measures to reduce the 
salinity of groundwater and at the same time, it is neces-
sary to intensively carry out reclamation work, and also 
to bring the soil to the necessary condition.
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Abstract: The revealed alterations of hem dynamic parameters in children with CADON indicate 
a certain role of vascular disorders played in the pathogenesis of atrophic and dystrophic processes 
in optic nerve.
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The frequency of the revealed congenital pathology 

of the eye varies from 2% to 4%. Genetic alterations are 
the reason of blindness of children in 50% of the cases 
[1, 4]. Diagnostics of the development of eye abnormali-
ties stimulated the interest to the identification of the 
etiology and pathogenesis. In spite of it, unfortunately 
it should be noted that etiology of the pathology stays 
unknown in 50% of malformations [1, 3].

Detection and adequate verification of congenital ab-
normalities of optic disc nerve (CADON) in children 
is important for duly ophthalmological rehabilitation 
[2, 5]. There is poor description of problems relevant to 
hem dynamic alterations in children with CADON in 
ophthalmological literature.

The objective of our research was the analysis of eye 
hem dynamic parameters in cases of optic nerve disc ab-
normalities in children.

Materials and research methods. We observed 40 
children with optic nerve hypoplasia (ONH), the aver-
age age of whom was 8.2 ± 0.6 years old. Among them 
there were 18 girls (45%) and 22 boys (55%).

Within the collection of history data we revealed 
that the main reasons of ONH development among the 
examined children were pre and perinatal damages of fe-
tal central nerve system (periventricular meumilation). 
Neonatal risk factors of ophthalmopathy development in 
the most cases were characterized by CNS damages and 
neonatal infectious diseases. It is necessary to note high 
frequency of alterations in eyes of children with perinatal 
damages of CNS (75.1%), the character of which varied 
dependently on the kind and severity of neurological 
pathology, characterized by hypoxic-ischemic damage 

of brain, cerebral excitability syndrome or CNS sup-
pression, structural alterations in brain, and intra cranial 
hemorrhages. According to the received results of our 
research it was determined that the markers of retinal 
hemorrhages were various manifestations of hemorrhag-
ic syndrome (cephalohematoma, dermal hemorrhagic 
syndrome), associate to these in 44.9% cases.

Research methods included not only common oph-
thalmological, but also ultra sound dopplerography 
(USD) of the eye vessels.

We performed correlation analysis of the functional 
results and the parameters of ultra sound dopplerogra-
phy of the eye vessels of all patients with ONH (basic 
group) and 20 healthy children of the same age (control 
group).

Results and discussion. ONH was observed either 
in one (75%), or in both (25%) eyes. Typical ophthal-
mological manifestations of ONH are: diminishing 
of the size of OND (in 100% cases), its decoloration 
(in 47.5%), “double ring” symptom (in 42.5%), cork-
screw curvature of retinal vessels (in 32.5%), absence of 
macula and fovea reflexes (in 95%).

Children with ONH had a high rate of ametropia 
(92%), oculomotor disorders (80%), associate altera-
tions of anterior and posterior parts (64%), causing dif-
ficult diagnostics and deteriorating optic deprivation, 
conditioning frequent development of amblyopia.

All children with CODON had decrease of vertical 
and/or horizontal diameter of ON disc, decrease of re-
flexes (р < 0.01) of SNBS and its becoming thin in all or 
(in case of segmental forms of ONH) in certain quad-
rants, decrease of the total average thickness of SNBS 
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(average up to 52.1 ± 23.8 mkm) compared to normal 
parameter in that age (р < 0.01).

Patients with CODON had decrease of the average 
velocity of blood flow compared to the normal value in 
all examined vessels (CA, CAT, PSCA). That difference 
was particularly notable in PSCA (7.44±0.38 versus 
normal 9.08 ± 0.23, р < 0.05). At the same time we de-
termined statistically reliable decrease of the resistance 
index in posterior short cilliary arteries (PSCA), indicat-
ing deficit of blood supply in retina and optic nerve.

According to our research linear blood flow velocity 
(LBFV) in case of CODON was statistically significantly 
decreased compared to the normal value (р < 0.05). Be-
sides that, the approach of diastolic blood flow in CAT 
to isoline was characteristic and testified the increase of 
peripheral resistance to blood flow. Sometimes we ob-
served bipolar blood flow characterized by spontaneous 
alteration of the waves with negative and positive po-
larity. In our opinion, that kind of registration indicates 
the absence of constant pressure gradient between the 
systems of internal and external carotid arteries. In these 
cases pressure gradient fluctuation caused changes of 
blood flow direction, either to the side of brain or from it.

Dopplerogram analysis in the control group showed 
antegrade blood flow with a peak of LBFV equal to14.4 
0.87 cm/si diastolic speed taking 10–20% of the impulse 
one and absence of side asymmetry (below 30%).

Ultra sound dopplerography revealed direct correla-
tion dependence between the stage of optic nerve hy-
poplasia and decrease of blood flow velocity, especially 
expressed in PSCA and CAT. Correlation feedback of re-
sistance index RI increase) to the OND hypoplasia stage 
in the same vessels testifies a significant obstruction in 
blood flow in the proper vascular membrane of the eye 
in that category of patients.

Deterioration of hem dynamic parameters registered 
by us, explains vascular aspects of the pathogenesis of 
atrophic and dystrophic processes not only in optic 
nerve, but also other structures of fundus oculi (retina 
and vascular membrane).

The data of ultra sound dopplerography characterize 
significant alterations in hem dynamics and neural con-
ductibility in the pool of ocular artery in children with 
CODON.

Conclusions:
1. The study of hem dynamics revealed a direct cor-

relation between the stage of optic nerve hypoplasia 
and decrease of blood flow velocity, and correlation 
feedback of resistance index (RI increase) in children 
with CODON.

2. The revealed alterations of hem dynamic param-
eters in children with CODON indicate a certain role of 
vascular disorders played in the pathogenesis of atrophic 
and dystrophic processes in optic nerve.
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In connection with the wide and prevalence of dia-

betes mellitus (DM) according to WHO preliminary 
data, more than 360 million people will be affected by 
diabetes by 2030. Along with other vascular complica-
tions of diabetes, diabetic retinopathy (DR) is a serious 
problem, leading to blindness and disability. In connection 
with this, further study of the pathogenetic mechanisms 
underlying the development of DR and the search for the 
best, pathogenetically conditioned treatment of nonpro-
liferative diabetic retinopathy (NDR) are topical.

With prolonged glycemia, the capillary walls change 
(thickening of the basement membrane, the disappear-
ance of pericytes, changes in endothelial cells) and the 
rheological properties of the circulating blood, which 
contributes to the formation of microthrombi and the 
occlusion of capillaries. Local hypoxia of tissues arises, 
which in turn leads to an increase in the synthesis of nitric 
oxide (NO), a powerful vasodilator. It is known that NO 

is synthesized from L-arginine with the participation of 
NO-synthases, increased production of NO in retinal 
ischemia leads to depletion of the source of NO synthesis 
-L-arginine [1] and, accordingly, to a decrease in NO syn-
thesis. There is a weakening of NO-dependent processes, 
such as vasodilation, platelet aggregation increases. This 
leads to the further development of micro-thrombosis 
of the vascular system and local ischemia of the retina, 
which in turn stimulates the synthesis of vaso- prolifera-
tive factors and, as a consequence, neovascularization 
and proliferation [2, 3]. According to the literature data 
[7, 10], in the early stages of the development of diabetic 
retinopathy, increased NO production leads to an increase 
in the volume blood flow in the retinal and orbital arteries, 
which is a compensatory mechanism for ensuring normal 
blood supply and maintaining a high level of metabolism 
in tissues lacking oxygen or nutrients. According to the 
data of other authors [2, 9], from the very beginning of 
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development of DR, there is a progressive decrease in 
the volume blood flow in the vessels of the retina and 
orbital artery. The inconsistency of the literature data 
on the blood flow in the eye vessels at different stages of 
the DR and the significance of hemodynamic changes in 
the pathogenesis of DR cause the need for further study 
and development of ultrasonic diagnostic and prognosis 
criteria for DR. Correlative connections of changes in the 
hemodynamics of the eye with the severity of retinopathy 
remain unexplained. The solution of the problem of ef-
fective therapy of NDR is impossible without taking into 
account the pathogenetic mechanisms of the disease and 
should pursue the goal of a balanced and targeted influ-
ence on the general links of the process. In this regard, the 
study of the interaction of key pathophysiological factors 
that affect the nature of angiogenic changes in the retina 
is of great scientific and practical interest.

Purpose: To study the Dopplerographic criteria for 
the progression of NDR and evaluate the effectiveness of 
treatment with the inclusion ofendonasal electrophoresis 
with tanakan based on the index of progression of NDR.

Materials and methods. Clinical studies were con-
ducted during the treatment of 108 patients (197 eyes).

Of these, 76 eyes with NDR Ia stage, 75 eyes with 
NDR Ib and 46 eyes with NDR Ic stages. The age of pa-
tients was in the range of 18–81 years, men — 43, wom-
en — 65. Depending on the performing conservative 
treatment, all patients were divided into 3 groups:

1 (control) group — 36 patients (65 eyes). Standard 
treatment was received (systemic: hypoglycemic prepara-
tions, angioprotectors, metabolic treatment, nootropil 
i/v and local with the use of emoxipin p / b).

2 (I main) group — 36 patients (63 eyes). On the 
background of standard treatment in 1 group, received 
instead of nootropil — tanakan in tablets.

3 (II main) group — 36 patients (69 eyes). On the 
background of treatment of patients in the second group, 
instead of emoxipin, tanakan was obtained in the form 
of endonasal electrophoresis. Groups are homogeneous 
by sex, age and stages of NDR.

The stages were determined by ETDRS classification, 
widely used in scientific studies and publications, based 
on the modified scheme of Airlie House [4]. A group of 
10 healthy people aged 50 to 60 years old was also under 
observation. Before the treatment and after the course of 
therapy, the patients underwent a general ophthalmologi-
cal examination and color duplex mapping of the vessels 
of the eye.

Results and discussion. When assessing the blood 
flow in the vessels of the eyeball and the retrobulbar space 
before treatment, increased blood flow was observed 
in the CRA in the initial stage of the NDR stage and a 
progressive truth (p <0.001) decrease in blood flow in 
the CRA and PSCA in the second Ib and third Ic stage 
of the NDR compared with normal values, as well as an 
unreliable increase in the resistance index (RI) of the 
CRA and PSCA (Table 1).

Table 1. – Hemodynamic data for the stages before treatment (M ± m)
CRA V PSCA RI PSCA V PSCA RI OА V OА RI

Practically 
healthy 13.7 ± 0.3 0.68 ± 0.009 PSCA V 0.667 ± 0.01 41.7 ± 0.7 0,764 ± 0,01

NDR Ia 14.7 ± 1.12 0.72 ± 0.002 OA V 0.65 ± 0.008 30.2 ± 3.3 0,72 ± 0,02
NDR Ib 7.3 ± 0.27** 0.73 ± 0.007 10.6 ± 0.4** 0.71 ± 0.005* 44.4 ± 2.2 0,73 ± 0,02
NDR Ic 5.03 ± 0.33** 0.65 ± 0.01 9.8 ± 0.6** 0.70 ± 0.01 34.7 ± 2.26 0,77 ± 0,02

Note. Vs is the maximum systolic blood flow velocity; * p < 0.05; ** p < 0.01 – reliability of differences with respect to 
indicators before treatment

The dynamics of ophthalmoscopic changes in the 
retina in the pre- and posttreatment period was assessed 
using a scoring scale developed by us on the basis of 
the classification of the American Academy of Oph-
thalmology (2003), which is based on the final severity 
scale of ETDRS [4, 6] and corresponds to the problems 
of early detection of DR in patients SD. The index of 

severity of retinopathy was assessed by a 20–point sys-
tem (Table 2). A mean inverse in Ia and a strong inverse 
in the Ib – Ic stages of the correlation between the space 
velocity of blood flow in the CS, OCCA and the severity 
of retinopathy were detected. In connection with which 
these hemodynamic indicators can be the criteria for di-
agnosing the stages of PDR (Table 1).
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Table 2. – Correlation of the volumetric flow velocity with the gravity index of severity the DR

Stages of DR The index of sever-
ity of retinopathy

The correlation coefficient of the maximum blood flow veloc-
ity with the severity of retinopathy (r)

CRA V PSCA V OA V
NDR Ia 5.5 ± 0.2 –0.53 –0.55 0.25
NDR Ib 8.6 ± 0.25 –0.68 –0.75 –0.33
NDR Ic 15.2 ± 0.4 –0.75 –0.81 –0.13

A mean inverse in Ia and a strong inverse in the Ib - Ic 
stages of the correlation between the velocity of blood flow 
in the CRA, PSCA and the severity of retinopathy were 
detected. In connection with which these hemodynamic 
indicators can be the criteria for diagnosing the stages of 
NDR (Table 1). A month after the therapy, the ophthal-
moscopic picture improved in all groups, the severity in-

dex of DR significantly decreased in the second and third 
groups. Long-term follow-up showed that progression of 
diabetic retinopathy was observed at 51 eyes (78%) at 
6 months in the control group, and in 12 eyes (18.5%) 
NDR progressed to the proliferative stage, whereas in 
the main groups the result of treatment remained stable 
(table 3, Diagram 1).

Table 3. – Dynamics of the severity index of the DR (M ± m)

before treatment after treatment after a month after 3 months after 6 months
Control group 

(n = 65) 7.9 ± 0.4 6.7 ± 0.5 6.7 ± 0.5 7.8 ± 0.5 9.8 ± 0.5*

I main group 
(n = 63) 7.7 ± 0.3 5.04 ± 0.5** 4.5 ± 0.5** 5.4 ± 0.5** 5.7 ± 0.5*

II main group 
(n = 69) 8.2 ± 0.5 3.7 ± 0.4** 3.04 ± 0.4** 3.05 ± 0.4** 3.2 ± 0.4**

Note. n is the number of eyes; * p < 0.05 ** p < 0.01 – reliability of differences relative to indicators before treatment

Diagram 1. Dynamics of the severity index of DR in the study groups

Hemodynamic parameters also significantly improved in the I and II major groups (Table 4).

Table 4. – Dynamics of blood flow in the eye vessels (M ± m) during treatment

Index
I main group (n = 63) II main group (n = 69) Control group (n = 65)

before treat-
ment

after treat-
ment

before treat-
ment

after treat-
ment

before treat-
ment

after treat-
ment

1 2 3 4 5 6 7
CRA: Vs. sm/s 10.1 ± 1.3 13.5 ± 0.9* 9.96 ± 0.27 13.2 ± 0.5** 10.9 ± 1.2 12.9 ± 1.4
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1 2 3 4 5 6 7
RI 0.89 ± 0.04 0.65 ± 0.03** 0.71 ± 0.02 0.65 ± 0.02* 0.91 ± 0.06 0.78 ± 0.06
PSCA: Vs. sm/s 10.3 ± 0.9 13.5 ± 1.2* 10.22 ± 0.7 13.8 ± 0.4* 11.2 ± 1.2 12.5 ± 0.8
RI 0.82 ± 0.03 0.64 ± 0.03** 0.81 ± 0.02 0.65 ± 0.07* 0.84 ± 0.04 0.77 ± 0.06
OA: Vs. sm/s 30.6 ± 2.2 37.5 ± 2.5* 30.33 ± 2.4 38.6 ± 2.6* 32.6 ± 4.1 35.3 ± 3.5
RI 0.85 ± 0.03 0.76 ± 0.03* 0.82 ± 0.04 0.72 ± 0.03* 0.83 ± 0.01 0.75 ± 0.07

Note: n is the number of eyes; * p < 0.05, ** p < 0.01 – reliability of differences relative to indicators before treatment.

According to the above–identified correlation, a risk 
index for the progression of diabetic retinopathy was de-
veloped and calculated based on the blood flow velocity 
in the main arteries of the eye before and after treatment:

IRP = Vs before treatment / Vs after treatment.
The ratio of these factors in dynamics can be consid-

ered as a prognostic criterion for the risk of progression 
of DR (Table 5).

With a progression risk index of less than 1.0, the 
course of nonproliferative diabetic retinopathy is favor-
able, with an incidence greater than or equal to 1.0, an 
unfavorable with progression. As can be seen from the 
table, the most effective treatment is the inclusion of en-
donasal electrophoresis with tanakan.

Table 5. – The index of the risk of progression (IRP) of diabetic 
retinopathy in patients of three groups (n = 197), (M ± m)

Группы
IRP DR on CRA(Vs be-
fore treatment/Vs after 

treatment)

IRP DR on PSCA(Vs be-
fore treatment/Vs after 

treatment

IRP DR on OA
(Vs before treatment/Vs 

after treatment
Control group (n = 65) 1.4 ± 0.01 1.32 ± 0.01 1.89 ± 0.02
I main group (n = 63) 0.85 ± 0.01 0.91 ± 0.01 0.73± 0.02
II main group (n = 69) 0.53 ± 0.01 0.54± 0.01 0.58 ± 0.01

To confirm the prognostic value of the developed 
risk of progression, a correlation analysis of the IRP and 

dynamics of the index of severity of retinopathy in the 
long-term observation period was performed (Table 6).

Table 6. – Correlation interrelations between the studied indicators

Progression risk index The difference in the severity index of the DR before 
the treatment and 6 months after the treatment

Coefficient
correlations (r)

IRP Vs CS ∆ DR after 6 months 0.63 ± 0.05
IRP Vs OCCA ∆ DR after 6 months 0.75 ± 0.04
IRP Vs GА ∆ ДР after 6 moths 0.72 ± 0.05

Note: ΔDR – ophthalmologic signs of progression of DR: the difference of the ISDR in 6 months after treatment and 
before treatment.

As can be seen from the table, there is a direct moder-
ate correlation between the IRP calculated from the max-
imum systolic blood flow velocity in the CRA and ∆DR, 
and a strong direct correlation was found between the 
IRP, calculated from the maximum systolic blood flow 
velocity in the PSCA and OA and the ophthalmological 
signs of the progression of retinopathy ∆DR. This indi-
cated that the higher the calculated IRP, the more signs of 
progression of DR in the long-term period. Thus, the re-

sults confirm the prognostic significance of the proposed 
risk index for the progression of diabetic retinopathy.

Conclusions:
1. Dopplerographic criteria for the staging of NDR 

have been established: a decrease in the maximum sys-
tolic blood flow velocity in the CRA, PSCA and OA cor-
responds to an increase in the severity of DR. Based on 
clinical studies and duplex mapping of the vessels of the 
eye, inverse correlativ links between blood flow veloci-
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ties in CRA PSCA and OA and the severity index of DR 
were revealed, which made it possible to determine the 
prognostic significance of the studied factors as markers 
and predictors of progression of the DR.

2. Improving the rheological properties of blood with 
tanakan prevents damage to the vascular endothelium in 
the time of increasing blood flow in the initial stage of 
NDR and improves the perfusion of retinal tissues in all 
stages of NDR. In the second and third stages of NDR, 

after treatment with tanakan in the form of endonasal 
electrophoresis, the speed and volume blood flow in the 
retinal vessels increases.

3. The developed IRP DR, based on the ratio of the 
maximum systolic velocities of the CRA, PSCA and OA 
before and after treatment (Vs after treatment / Vs be-
fore treatment) allows to evaluate the effectiveness of the 
treatment, as well as predict the development of vascular 
changes and the progression of DR.
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MORPHOLOGICAL CHARACTERISTIC OF THE OVARIES 
IN ANDROGENIZATION OF THE ANIMALS

Abstract: In this work there are presented data of the ovaries morphology in androgenization 
which was accompanied in the ovary by formation of follicular cysts due to atresia and delay of differ-
entiation of the follicular epithelium with destruction of the surrounding theca tissue. In subsequent 
the thecomatosis, sclerosis, thickening of the albugineous tunic was developed with luteinization of 
the internal theca layer of the ovary interstice.

Keywords: ovaries, androgenization, cysts, thecomatosis, sclerosis, polycystosis.
It is known, that most widespread endocrine pathol-

ogy resulting in infertility is syndrome of polycystic ova-
ries, which comes to light at 4–10% of all women of the 
reproductive age [1, 4, 6, 7]. In the structure of anovular 
infertility this pathology is in the dominating position, 
sometimes up to 80% of cases. According to results of the 
consensus on diagnostic criteria accepted in 2003 in Rot-
terdam there have taken place displacement of accents and 
change of diagnostic criteria therefore now the leading cri-
terion of diagnostics of the syndrome of polycystic ovaries 
is anovulation instead of increase of ovaries or express-
ing of hyperandrogenia [2, 3, 5]. The essential progress 
is observed in laboratory diagnostics of the syndrome of 
polycystic ovaries with underlying modern methods of 
the hormone determination. The data of morphological 
studies of the ovaries in syndrome of polycystic ovaries are 
scant, the available literature resources are devoted only to 
macroscopic changes in the ovaries [7, 8]. The results of 
microscopic research have shown that in the ovaries there 
are reorganizations as sclerocystic ovaries.

In this connection, in the present work there has 
been is carried out morphological researches of the ova-
ries from experimental animals in modeling of andro-
genization. The slices of ovariesяичников were fixed in 
10% solution of neutral formalin during 48 hours, after 
washing in flowing water during 2–4 hours there was 
performed dehydration in ethanol of rising concentra-

tion and in the chloroform, they were filled in paraffin 
with wax. From the paraffin blocks there were prepared 
histological slices of thickness 5–8 microns which were 
stained by the following histological and histochemical 
methods: for the general morphology with hematoxiline 
and eosine methods: for revealing of mucopolysaccha-
rides and glycogen with SHICK reaction; for identifica-
tion of the collagen tissues by method of Van-Gizon.

It is known, that ovary consists of granular layer of 
the cerebellar cortex and molecular layer of the cerebel-
lum layers. The surface cortex substance was covered 
by one-layer cubic and flat epithelium. The framework 
of the ovary cortical layer is presented by spindle fibro-
blasts, chaotically located fibres and intercellular sub-
stance. The fibrous structures and intercellular substance 
are located more or less in parallel to ovarian surface. Un-
der the tegumental epithelium among the stromal cells 
the cords appear from the cells, which are similar the 
tegumental epithelium which in subsequent invade into 
the thickness of ovarian cortical stroma. Among the cells 
of these epithelial cords there are appeared primary sex 
cells and formed primary primordial follicles. The cells 
surrounding the oocyte by one layer are called follicular 
cells or granular cells. In process of follicle development 
the ovarian stroma occurs around it creating membrane 
from the theca cells (cell alveolus). The theca cells closely 
surround follicular epithelium and differentiated into 
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two layers. The internal layer – thеcа interna has more 
cellular character and contains many capillaries. An 
external layer – theca externa is predominantly fibrous 
structure with not enough of vessels.

The results of microscopic examination of the ovaries 
in androgenization showed that in the ovary there was not-
ed reorganization of the tissue elements with formation of a 
lot of cysts with predominance of follicular cysts. Our data 
have shown that follicular cysts can be formed both from 
the mature follicles and from the premature secondary fol-
licles. The formation of the cysts from secondary follicles 
occurs because of atresia and delayed differentiation of the 
follicle in the following stages of maturation. In this case 
there is noted thinning of the follicle epithelial layers due 
to their dystrophic and destructive changes with the subse-
quent accumulation in the image of albuminous liquid (Fig. 
1). These changes are accompanied by destructive changes 
of the surrounding theca tissue, where separate theca cells 
being swelling are vacuolated with karyolysis and karyo-
pyknosis. In the thickness of the theca tissue there is deter-
mined presence of small, but diffusive inflammatory infil-
tration. On the basis of above shown it may be concluded 
that originally there is occurred disorganization of follicle 
surrounding theca tissue with nutrition disturbance of the 
latter. In the further time the dystrophic and destructive 
changes occur in the follicular epithelium with extending 
of the cavity and there is noted cyst formation.

In other cases in the secondary follicles there was 
marked hyperplasia of the follicular epithelium look-
ing like as formation of small hyperchromic spindle cell 
layers, which completely fill in a follicle lumen (Fig. 2). 
Around the oocyte the cellular bank appears consisting 
from dark cambial cells, which closely surround oocytes. 
The latter is exposed to vacuolization and disintegration 
and perishes and small cystic cavity is formed. In a circle 
of such changed follicle the stroma underwent the dys-
trophic and destructive changes. And directly near the 
basal membrane of follicle the dark cellular bank from 
theca cells has been formed.

In the third case in the follicle there is noted atrophy 
of the follicular epithelium on the one side of the circle 
almost to disappearance of basal cells. On the opposite 
part, where the oocyte is located, the follicular epithe-
lium is saved, and closely surrounds the oocyte, but the 
functionality and viability of the oocyte is not saved. In 
the latter there is noted vacuolization of the cytoplasm 

and destructive changes of the nucleus as caryolysis and 
caryopyknosis. In the such follicles the patency is sharply 
dilated the cystic cavity is formed (Fig. 3). In a circle 
of the such follicles the interstitial tissue also undergoes 
edematic-destructive changes looking like vacuolization, 
necrobiosis of the theca cells and loosening and disorga-
nization of fibrous structures.

In our supervisions it was marked, that cysts in the 
ovaries can be formed directly from theca tissue. In this 
case there is noted primary focal or diffusive hyperplasia 
of the theca tissue cells. If hyperplasia has focal character, 
then in a circle of the center of hyperplasia the fibrous tissue 
develops which closely surrounds the focus of hyperplasia 
of theca cells. The disturbance of blood supplying and de-
velopment of dystrophic and destructive changes occurs 
evidently due to strangulation of the theca tissue. In this 
case in the center of theca tissue the cells are vacuolated 
and change destructively with caryolysis and caryopiknosis 
of nucleus structures. The vacuolated cells and intercellular 
space adhere and form the cystic cavity (Fig. 4).

We noted that cysts in the ovaries can be formed 
from hyperplastic granulosa cells. In one case there 
was found strengthened development of the focuses of 
hyperplasia of granulosa cells with rejection from sur-
rounding stromal elements. Then there was noted dis-
turbance of nutrition of these hyperplastic cells with 
subsequent massive necrosis and formation of cystous 
cavity. In the other cases in structure of granulose cells 
there was noted presence of inflammatory infiltration 
with lymphoid, plasmatic cells and macrophages which 
infiltrate granulosa cells with following cytolytic effect 
on them and destruction or transformation into stromal 
cells between which the cysts are formed.

Conclusions
The androgenization was accompanied in the ovary 

by formation of the follicular cysts because of atresia and 
delay differentiation of the follicular epithelium with de-
struction of the surrounding theca tissue.

The cystic atresia of follicles was accompanied by 
sclerosis, thickening of the tunica albuginea, luteiniza-
tion of the external membrane or internal theca layer of 
the ovary intersticia.

Is was established, that initial hyperplasia of theca 
cells, appearance in it of the groups of hypertrophic epi-
thelioid theca cells comes to the end by formation of the 
centers of thecamatosis of the various form and size.
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Figure 1. In this figure the ovarian cortical layer in 
androgenization with formation cystic cavities in 
the atretic follicles and in the edematous theca 
tissue. Staining: hematoxylin and eosine. Ув: 

ок.10, об.20.

Figure 2. Hyperplasia of the follicular epithelium, 
oocyte death with cyst formation. In the sur-

rounding tissues there is noted fibrosing of the 
theca tissue. Staining: hematoxylin and eosine: 

ок10, об.20.

Figure 3. Rejection of the oocyte, desquama-
tion and necrosis of the follicular epithelium with 
formation of the cyst. Staining: hematoxylin and 

eosine. Ув: ок10, об.40.

Figure Edema and fibrosing of the theca tissue 
with formation of the cyst. Staining: hematoxylin 

and eosine: ок.10, об.20.
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PECULIARITIES OF PREVALENCE OF URINARY INFECTION 
OF HIV–INFECTED POPULATION AND THEIR RELATIONSHIP 

WITH A LINE OF SOCIO-HYGIENIC FACTORS

Abstract: Epidemiological study of 507 HIV-infected women (263) and male (244) sex between 
the ages of 20 and 69 was conducted at the regional center for AIDS prevention and control in the 
Andijan region. In creation of design of a research the modern WHO recommendations (2000), 
criteria of inclusion of clinic-epidemiological screening of the state research center of preventive 
medicine of the Russian Federation (2007) and experience of carrying out population researches 
in Andijan (2008) were used.

The most frequent HIV-associated infections of the urinary tract were observed in young people 
(20–29 years) of age (66.08%), in the group of 30–39 years their frequency was 31.45%, and at 
the age of 40–59 years 19,31% (Table 2). Analysis of the frequency of HIV-associated urinary tract 
infection in men showed that it is highest in the group of 20–29 years (51.51%), a relatively lower 
prevalence is found in men 30–39 years (17.73%, p < 0.001) and > 40–50 years (11.26%, p < 0.001).

Keywords: Epidemiological study, HIV-infected persons, urinary tract infection.
Introduction. According to recent literature, it is obvi-

ous that not only clinical work on methodological principles 
and quality assurance mechanisms for medical care is of in-
terest to modern science and practical public health servic-
es, but also population results on the issues of improvement, 
prevention and metaphylaxis of major diseases [1, 2, 3].

The realization of these results in practice could be-
come an actual opportunity to improve the treatment 

and diagnostic process. Adequate therapy and preven-
tion, to a certain extent, depend both on scientifically 
based clinical recommendations, and on high-risk popu-
lation strategies or on their results in certain population 
groups. This is especially significant for a population of 
HIV-infected people, for studying epidemiology and 
clinical manifestations of various pathologies, including 
urological diseases against HIV/AIDS.
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Such information is practically absent in the modern 
literature. Undoubtedly, questions of epidemiology of 
an infection of a urinary tract infection at HIV of the 
infected persons are of special interest.

Research Aim. A study of the prevalence of urinary 
tract infections among HIV-infected population.

Materials and methods. Epidemiological study of 
507 HIV-infected women (263) and male (244) sex be-
tween the ages of 20 and 69 was conducted at the region-
al center for AIDS prevention and control in the Andijan 
region. In creation of design of a research the modern 
WHO recommendations (2000), criteria of inclusion 
of clinic-epidemiological screening of the state research 
center of preventive medicine of the Russian Federa-
tion (2007) and experience of carrying out population 
researches in Andijan (2008) were used. During the 
screening, epidemiological, clinical, functional and labo-
ratory methods were used. The questionnaire is applied 
to preliminary identification (WHO, 1990) where ques-
tions concerned addictions, lifestyle, a physical activity, 
and attempt to cope with addictions, the commitment 
to treatment, deliveries increased or an underweight of 
a body, existence of business trips “in hot spots”.

In addition, to each patient the questionnaire of 
primary inspection of a state and stage of HIV infec-
tion consisting of 5 sections and 118 questions was 
filled out. Diagnosis of HIV infection/AIDS was per-
formed on specific (blood plasma IFA on 4 generations 
the test – systems), to rapid tests for identification of 
antibodies to HIV in saliva, blood, serum and a blood 
plasma (agglyutinatsionny, immunofiltrational, immu-
nochromatographic, and renal and chromatographic 
tests), to an immunoblot and methods of polymerase 
chain reaction and also a nonspecific method – determi-
nation of number of CD of 4 lymphocytes with keeping 

of strategy of testing according to WHO recommenda-
tions (2001).

A strategy 3 was implemented with the involvement 
and direct involvement of specialists from the regional 
AIDS center (one test with two confirmations of a posi-
tive result).

The diagnosis of HIV-associated urinary tract infec-
tion (acute pyelonephritis, urethritis, prostate, urolithia-
sis, cystitis) was based on interview standards (frequent 
and painful urination, aching or paroxysmal pain and / or 
bloody urine, imperative urge and incontinence, temper-
ature reaction with the cognition), the results of clinical, 
biochemical, functional and instrumental studies. The 
diagnosis of HIV-associated urinary tract infection was 
formulated according to generally accepted criteria, the 
verification of diagnosis in each HIV-patient was based 
on the analysis of clinical manifestations (typical subjec-
tive, physical symptoms and clinical syndromes), anam-
nestic data and complex research data.

Statistical processing of materials was carried out on 
a Pentium IV personal computer using standard Micro-
soft Excel 2007 application software. Multidimensional 
statistical analysis methods, rank correlation analysis 
(correlation coefficient r) were applied. The reliability 
of differences in the studied indicators was estimated us-
ing the Student’s test (t): unreliable – P > 0.05, reliability 
low – P < 0.05, mean P < 0.01 and high P < 0.001.

Results and its discussion. We analyzed the frequen-
cy of urinary tract infection among the male and female 
HIV-infected population of Andijan 20–59 years (table 1).

According to the data obtained, the surveyed popu-
lation has a rather high (41.02%) prevalence of HIV-
associated urinary tract infection and large differences 
in the incidence of it in men and women, in whom it is 
significantly higher.

Table 1. – Prevalence of urinary tract infection among HIV-infected people

Surveyed population groups

HIV-infected patients 
without urinary tract 

infection

HIV-infected patients 
with urinary tract infec-

tion
Total

n % n % n %
1 2 3 4 5 6 7

HIV-infected men (1) 195 79.60 50 20.40 245 100.00
HIV-infected women (2) 104 39.69 158 60.31 262 100.00
In general. the overall HIV-
infected population 299 58.98 208 41.02 507 100.00
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1 2 3 4 5 6 7
Statistics of differ-
ences in the t-test 
(р)

р < 0.05 –
р < 0.01 –
р < 0.001 2–1

In the literature, mainly data on the epidemiology of 
urinary tract infection among HIV-negative populations 
are presented, the results of which are certainly valuable 
for understanding the epidemiology of HIV-associated 
urinary tract infection in modern conditions, but there 
are no differences in sex.

As can be seen from Table 1, every fifth HIV-infect-
ed man has urinary tract infection, and among HIV-in-
fected women they are more often more than 3 times 
(p < 0.001). This, too, confirms the need to further de-
velop aspects of improving the methods of early detec-
tion and prevention of this pathology.

In our opinion, the epidemiological and preventive 
making treatment tactics not less, than surgical, can make 
a contribution to effectiveness of treatment and that is 

especially important, in social adaptation of the operated 
HIV patients.

The analysis of frequency of the HIV-associated infec-
tion of an uric path in various age groups, in surveyed by 
HIV-infected population showed rather big differences of 
prevalence of HIV-associated of an infection of urinary in 
separate age groups. The most frequent HIV-associated in-
fections of the urinary tract were observed in young people 
(20–29 years) of age (66.08%), in the group of 30–39 years 
their frequency was 31.45%, and at the age of 40–59 years 
19,31% (Table 2). Analysis of the frequency of HIV-associ-
ated urinary tract infection in men showed that it is highest 
in the group of 20–29 years (51.51%), a relatively lower 
prevalence is found in men 30–39 years (17.73%, p < 0.001) 
and > 40–50 years (11.26%, p < 0.001), (Table 3).

Table 2. – Prevalence of urinary tract infection in different age groups of the HIV-infected population

Age group

HIV-infected patients 
without urinary tract 

infection

HIV-infected patients 
with urinary tract infec-

tion
Total

n % n % n %
20–29 years (1) 58 33.92 113 66.08 171 100.00
30–39 years (2) 170 68.55 78 31.45 248 100.00
40–59 years (3) 71 80.69 17 19.31 88 100.00
Statistics of differ-
ences in the t-test 
(р)

р < 0.05 2–3
р < 0.01 1–2
р < 0.001 1–3

Table 3. – Prevalence of urinary tract infection in different age groups of male HIV-population

Age group

HIV-infected patients 
without urinary tract 

infection

HIV-infected patients 
with urinary tract infec-

tion
Total

n % n % n %
20–29 years (1) 16 48.49 17 51.51 33 100.00
30–39 years (2) 116 82.27 25 17.73 141 100.00
40–59 years (3) 63 88.73 8 11.26 71 100.00
Statistics of differ-
ences in the t-test 
(р)

р < 0.05 2–3
р < 0.01 1–2

р < 0.001 1–3

Further, one of the main objectives of this study was 
to study the prevalence of urinary tract infection in dif-

ferent age groups of the HIV-infected female population 
(Table 4).
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Table 4. – Prevalence of urinary tract infection in different age groups of the HIV population of women

Age group

HIV-infected patients 
without urinary tract 

infection

HIV-infected patients 
with urinary tract infec-

tion
Total

n % n % n %
20–29 years (1) 45 32.61 93 67.39 138 100.00
30–39 years (2) 46 42.99 61 57.01 107 100.00
40–59 years (3) 13 76.48 4 23.52 17 100.00
Statistics of differ-
ences in the t-test 
(р)

р < 0.05 2–3
р < 0.01 1–2

р < 0.001 1–3

The highest incidence of urinary tract infection, ex-
ceeding that of men, was characterized by the age group 
of women 20–29 years old (67.39%), compared to 1.2 
(57.01%, p < 0.05) and 3.2 times (23.52%, p < 0.001), 
age groups of 30–39 years and 40–59 years, respectively, 
were of lesser prevalence.

Analysis of incidence rates of the surveyed popula-
tions indicates that the peak of the prevalence of HIV-
associated urinary tract infections, decreasing with 
age, falls on the age group of 20–29 years. The findings 
indicate the need for further monitoring of these epi-
demiological indicators in prospective studies, as well 
as coordinated actions of medical structures and AIDS 
prevention centers in the Ferghana Valley region.

Conclusions:
1. In the HIV-positive population of the population, 

a high prevalence of infections of the urinary tract was 
found (41.2%). In women, HIV-associated urinary tract 
infections are 3 times more common than men (60.31% 
and 20.40%, respectively).

2. There are significant differences in the epide-
miological indicators of HIV-associated urinary tract 
infections in different age groups. The most commonly 
HIV-associated urinary tract infections are observed in 
HIV-infected patients aged 20–29 (66.08%) and 30–39 
years (31.45%), relatively less often, at the age of 40–59 
years (19.31%).
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Abstract: One of the promising and quite new directions of non-invasive prenatal diagnos-
tics can be the analysis of extracellular fetal DNA in the blood of pregnant women. Seventeen 
pregnant women with fetal pathology in the second trimester were examined in the dynamics of 
gestation in obstetric complex No. 9 in Tashkent. Control group included 29 pregnant women 
with physiological course of gestation and without pathology. The concentration of fetal DNA in 
plasma of pregnant women with fetal malformations in the second trimester exceeds the indica-
tors of pregnant women without fetal pathology in 1.8 times. The total concentration associated 
with the surface of cells of fetal DNA in 2.3 times higher than in women without fetal pathology. 
The maternal DNA in fetal pathology was significantly decreased (in 3.1 times) in the fraction 
associated with the surface of blood cells, whereas the level of the mother’s DNA in plasma from 
pregnant women with fetal abnormalities was lower in 1.7 times, in comparison with pregnant 
women without fetal pathology. The analysis of correlation between fetal and maternal extracel-
lular DNA showed that this relationship is higher in the plasma and in the fraction associated with 
ionic interactions than in the fraction of extracellular DNA associated with cell surface proteins 
as in the physiological course of pregnancy, as in fetal abnormalities. The obtained results allow 
concluding that to increase the informative value of non-invasive diagnosis of fetal pathology at 
different stages of pregnancy, it seems appropriate to use fractions of fetal and maternal extracel-
lular DNA associated with the surface of blood cells of the mother.

Keywords: pregnant women, fetal and maternal extracellular DNA, blood plasma, impaired fetal 
development.

Introduction. In the last time, due to the high inci-
dence of viral infections among the population, interest 
in viruses and their role in the genesis of reproductive 
losses is growing. In acute viral infections, intrauterine 
infection of the fetus and placental damage often occur 
[1]. In recent years, there has been an increase in the 
incidence of acute respiratory viral infections (ARVI) in 
pregnant women, reaching 35.6% [2], which adversely 
affects the course and outcome of pregnancy.

There is very inconsistent evidence that ARVI in the 
mother may increase the risk of certain congenital mal-
formations in children such as hydrocephalus, esopha-
geal atresia or anophthalmia/microphthalmia [3, 4]. 

There are cases of increased risk of anencephaly because 
of flu epidemic in the United States and Asia [5, 6].

A case-control study of congenital developmental 
anomalies in Hungary demonstrates the relationship 
between ARVI in the mother in the second and third 
months of pregnancy and congenital malformations in 
the child, such as cleft lip or palate, neural tube defect 
and cardiovascular malformations [7].

A case-control study, involving 363 neonates with 
neural tube defect and 523 healthy children, revealed 
that an increased risk of this disease was associated with 
ARVI in the mother [8]. In a number of case-control tri-
als, the association between diseases in the mother and 
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high risk of congenital defects [9]. In the literature, there 
is insufficient information about the course of gestation 
and complications from the fetus, depending on the 
duration of pregnancy and the severity of course of the 
infectious process.

The significance of the level of fetal DNA as a pre-
dictive marker in pregnant women with fetal pathology 
remains practically unexplored that determines the ur-
gency of the problem and necessity for targeted research 
in this direction.

The need for developing new methods for non-inva-
sive diagnosis of fetal development disorders is dictated 
by the following reasons. On the one hand, genetic analy-
sis of fetal material obtained by invasive procedures re-
flects the true chromosome status of fetal cells with high 
accuracy; on the other hand, such manipulations involve 
a risk of abortion. The available non-invasive methods of 
prenatal diagnosis of chromosomal pathology are safe for 
maternal and fetal health; however, their informativeness 
does not exceed 60% [10, 11, 12].

One of the promising and quite new directions of non-
invasive prenatal diagnostics can be the analysis of extracel-
lular fetal DNA in the blood of pregnant women. In 1997, 
for the first time, the presence of fetal extracellular DNA in 
the serum of pregnant women was determined [13, 14]. 
This discovery stimulated intensive study of fetal DNA as 
a marker for non-invasive prenatal diagnosis. However, 
until now, the reason for the increase in the concentration 
of extracellular fetal DNA in the blood of women bearing 
fetuses with intrauterine growth disorders remains unclear. 
Obtaining new data on the peculiarities of DNA circulation 
in fetal developmental anomalies will make it possible to 
evaluate the possibility of analyzing extracellular fetal DNA 
as a marker of non-invasive prenatal diagnosis.

Materials and Methods
Pregnant women were examined in the dynamics of 

gestation in obstetric complex No. 9 in Tashkent. The 
main group consisted of 17 pregnant women with fetal 
pathology in the second trimester. Control group in-
cluded 29 pregnant women with physiological course 
of gestation and without pathology. The average age of 
women was 26.3 ± 0.5 years.

The method for measuring the concentration of fetal 
DNA in the mother’s blood was to carry out quantita-
tive real-time PCR. In order to evaluate the features of 
circulation of extracellular DNA in the blood of pregnant 

women in the second trimester of pregnancy, the levels 
and ratio of fractions of freely circulating in plasma and 
cell-bound DNA were analyzed. The material was taken 
with the informed consent of the pregnant women par-
ticipating in the study.

Results and Discussion
We conducted analysis of correlation between fetal 

and maternal extracellular DNA in the blood of pregnant 
women bearing healthy fetuses and those with violations 
of intrauterine development in the second trimester of ges-
tation. The study of the relationship of fetal and maternal 
DNA in blood fractions is necessary in the light of the fact 
that the successful detection of some fetal loci depends on 
the amount of fetal DNA found among DNA molecules 
of maternal origin [15]. Thus, for example, in most cases 
it is not possible to identify the DNA replicas inherited by 
the fetus from the father in the fraction that circulates in 
the DNA plasma. At the same time, when using samples 
obtained by electrophoretic separation of maternal and 
fetal DNA, the loci inherited by the fetus from the father 
were determined in all the cases analyzed [12].

Analysis of the level of fetal extracellular DNA freely 
circulating in plasma and associated with the cell surface 
during normal pregnancy showed that most fetal DNA 
(more than 60%) is bound to the surface of blood cells 
of the mother (Table1).

The mechanisms by which such a distribution of 
extracellular DNA is observed in the blood of pregnant 
women is currently unknown [12, 16]. It is likely that a 
higher concentration of extracellular DNA on the surface 
of blood cells, compared to plasma, is due to the presence 
of a certain degree of affinity for membrane structures and 
circulating DNA, as demonstrated previously [17, 18].

The study of fetal DNA levels circulating and bound 
to the surface of cells in the blood of pregnant women 
showed that the concentration of fetal DNA in the plas-
ma of pregnant women with fetal malformations in the 
second trimester was 77.9 ± 1.6 copies/ml in the moth-
er’s plasma that is 1.8-fold higher than those of pregnant 
women without fetal pathology. Whereas, the concentra-
tion of the total cell-bound fetal DNA was 156.2 ± 4.5 
copies/ml, which is 2.3-fold higher than the values   of 
women without fetal pathology (Table 1). It should be 
noted that in the group of women with fetal malforma-
tions, the concentration of total bound fetal DNA was 2 
times lower relative to its concentration in the plasma.
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Table 1. – The concentration of extracellular fetal DNA (copies/ml) in the blood of 
pregnant women with fetal malformations in the second trimester of gestation

Study groups The level of 
plasma DNA

The mother’s DNA bound to the 
surface of blood cells Total bound 

DNA
II CSP

Pregnant women with fetal 
pathology (n = 17) 77.9 ± 1.6 65.9 ± 3.2 90.3± 1.5 156.2 ± 4.5■

Pregnant women without 
fetal pathology (n = 29) 43.3 ± 1.4 31.4 ± 5.2* 36.5 ± 2.6* 67.9 ± 3.7*■

р ≤ 0.05 р < 0.01 р < 0.01 р < 0.001
Note: * – differences between the level of fetal DNA in pregnant women with and without fetal pathology; ■ – differences 

between total bound fetal DNA and its plasma concentration (P < 0.001); (II - ion interactions, CSP – cell surface proteins).

Consequently, the concentration of fetal DNA 
reflects the level of proliferative / apoptotic changes 
occurring in the placental tissue and, thus, can serve 
as a marker of impaired fetal development. Indeed, in 
addition to the cases of miscarriage of fetuses with pa-
thology, a significant increase in the level of fetal DNA 
is observed in such complications of pregnancy as pre-
eclampsia [19], premature births [20], and placenta 
accreta [21].

It is not excluded that the changing nature of the 
distribution of extracellular DNA between plasma and 
formed elements in women’s blood is also observed in 
such complications of pregnancy as undeveloped preg-
nancy, pre-eclampsia, as in our cases, the gestation of 
fetuses with malformations [15, 19, 20, 22]. In this re-
gard, it seems appropriate to study the features of circu-
lation of extracellular DNA of the mother and fetus to 
assess the potential use of this marker for non-invasive 
prenatal diagnosis, as well as for monitoring the course 
of pregnancy.

The level of extracellular DNA of the mother in the 
second trimester of gestation in fetal pathology showed 
low DNA values   relative to the mother’s DNA without 
fetal development pathology (Table 2). Thus, the level of 
maternal DNA was significantly reduced (in 3.1 times) in 
the fraction bound to the surface of blood cells. While the 
level of mother’s DNA in plasma in pregnant women with 
fetal pathology was only in 1.7 times lower, in comparison 
with the indices of pregnant women without fetal pathol-
ogy. This, in turn, affected the difference of the total bound 
DNA relative to its plasma concentration (P<0.001). So, if 
in women without fetal pathology the total bound extra-
cellular DNA of the mother exceeded the values   of DNA 
in plasma in 8.4 times, then in fetal pathology the differ-
ence was observed to a lesser degree (in 4.6 times).

It should be noted that changes in the extracellular 
mother DNA were of opposite nature to changes in fetal 
DNA in fetal pathology, the values of which exceeded 
the parameters of women with physiological course of 
gestation.

Table 2. – The concentration of extracellular maternal DNA (copies/ml) in the blood of 
pregnant women with fetal malformations in the second trimester of gestation

Study groups
The level of 

mother DNA in 
plasma

The mother’s DNA bound to the 
surface of blood cells Total bound 

DNA
II CSP

Pregnant women with fetal 
pathology (n = 17) 160.2 ± 3.5 33.0 ± 2.1 705.5 ± 4.4 738.5 ± 2.6■

Pregnant women without 
fetal pathology (n = 29) 272.4 ± 4.9* 95.7 ± 1.8* 2193.5 ± 4.9* 2289.2 ± 4.8■

Note: * – differences between the level of maternal DNA in pregnant women with and without fetal pathology; ■ – 
differences between total bound fetal DNA and its plasma concentration (P < 0.001); (II - ion interactions, CSP – cell 
surface proteins).
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The analysis of correlation between fetal and mater-
nal extracellular DNA in plasma and on the surface of 
red blood cells of pregnant women without fetal pathol-
ogy in the second trimester showed that the ratio in the 
physiological pregnancy is higher in plasma and in the 
fraction associated with ionic interactions (II) than in 
the fraction of extracellular DNA bound to cell surface 
proteins (CSP). The analysis of correlation between fetal 
and maternal extracellular DNA in plasma and on the 
surface of blood cells of pregnant women with intrauter-
ine fetal development disorders showed a similar correla-
tion with only a larger difference.

Thus, the obtained results allow to conclude that to 
increase the informative value of non-invasive diagno-
sis of fetal pathology at different stages of pregnancy, it 
seems appropriate to use fractions of fetal and maternal 
extracellular DNA associated with the surface of blood 
cells of the mother.

It is shown that in such developmental disorders, 
the concentration of the mother’s DNA is significantly 
reduced, in comparison with the norm, in the fraction 
of DNA bound to the surface of blood cells. Since fetal 
cells are considered as the main source of extracellular 
fetal DNA in the mother’s blood, it should be noted that 
the fetal DNA concentration, which reflects the level of 
proliferative/apoptotic changes occurring in placental 
tissue, can serve as a marker of disturbances in the course 
of gestation [22]. However, the use of fetal DNA in com-

bination with other markers in programs for screening 
pregnant women increases the information content of 
detection of Down syndrome in the fetus [20]. Thus, the 
analysis of the level of extracellular DNA in the blood 
of pregnant women, including in combination with the 
assessment of the nature of the distribution of DNA be-
tween the plasma and the surface of the blood cells, can 
be successfully used as an additional non-invasive marker 
of fetal development pathology and gestation disorders.

Conclusions
1. The concentration of fetal DNA in plasma of preg-

nant women with fetal malformations in the second tri-
mester exceeds the indicators of pregnant women with-
out fetal pathology in 1.8 times. The total concentration 
associated with the surface of cells of fetal DNA in 2.3 
times higher than in women without fetal pathology.

2. The maternal DNA in fetal pathology was signifi-
cantly decreased (in 3.1 times) in the fraction associated 
with the surface of blood cells, whereas the level of the 
mother’s DNA in plasma from pregnant women with fe-
tal abnormalities was lower in 1.7 times, in comparison 
with pregnant women without fetal pathology.

3. The analysis of correlation between fetal and ma-
ternal extracellular DNA showed that this relationship is 
higher in the plasma and in the fraction associated with 
ionic interactions than in the fraction of extracellular 
DNA associated with cell surface proteins as in the physi-
ological course of pregnancy, as in fetal abnormalities.
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MORPHOLOGICAL CHANGES IN STRUCTURES OF 
KIDNEY TUBULAR AND VASCULAR SYSTEMS UNDER 

PROTEIN HOMEOSTASIS DISTURBANCE IN RATS

Abstract: The regulation of protein homeostasis is provided by structural-functional systems, and 
can be accompanied by proteinuria. Therefore, in order to study the structural bases of integration of 
functional kidney systems in the regulation of protein homeostasis, was reproduced a model for the 
disturbance of protein homeostasis in blood in rats. The morphological study of the kidney established 
that, under different physiological conditions, there are regular changes in the cells of the juxtaglomerular 
apparatus and capillaries of the glomeruli of superficial and juxtamedullary nephrons, which are aimed 
at increasing the functional reserve of the kidneys in regulating protein homeostasis.

Keywords: protein loads, kidneys, glomerular filtration rate, arterioles, juxtamedullary nephrons.
Introduction
The life of the organism is a wide spectrum of ge-

netically programmed continuous reconstructions in 
response to the action of various factors of the external 
and internal media, changes in the parameters of ho-
meostasis arising from the dynamism of constantly go-
ing metabolic processes. Formed as a result of evolution, 
adaptive reactions are realized in ontogeny as genetically 
programmed, and for all their varieties are subdivided 
into relatively fast (fractions of a second, seconds) and 
slow (days, months, years) [5].

Due to its homeostatic role in the body, the kidneys 
are extremely sensitive to changes in diet. In addition, the 
kidneys perform not only excretory, but a number of im-
portant functions, in particular metabolic and homeostat-
ic. Despite the fact that the kidneys are very sensitive even 
to the slightest fluctuations in the content of various ingre-
dients in the diet, it may take a different amount of time for 
full development of renal response to changes in the intake 
of a particular substance. To decipher the mechanisms of 
homeostatic functions of the kidney, the integration of 
functional systems that ensure its functioning, a model of 
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protein load was reproduced in different age periods. At 
the same time, the structural mechanisms of interaction 
of various functional kidney systems with different physi-
ological states remain insufficiently elucidated [2].

The purpose of this work was to identify the struc-
tural basis for the integration of certain functional kidney 
systems in the regulation of protein homeostasis.

Materials and Methods
The experiments were performed on forty-five sexu-

ally mature non-native white rats, weighing 140–160 g. 
The first group of rats (n = 15) had rotein load on the 
kidneys by parenteral single and repeated administration 
of albumin. The second group of rats (n = 15) underwent 
protein starvation, without restriction of access to water. 
The third group of rats (n = 15) served as a control.

In all series of experiments, the right kidney was cut 
through the middle from the convex surface to the gate 
area. Then a plate 1.5 mm thick was cut out parallel to the 
plane of the cut and the cortex was separated from the ce-
rebral. Subsequently, the cortical part of the kidney was cut 
into three equal parts: internal, intermediate and superfi-
cial. The kidney tissue corresponding to the superficial and 
juxtamedular nephrons was fixed in 2.5% buffer solution 
with glutaraldehyde acid. The process of making the sec-
tions of the tissue under investigation was performed on 
ultramicrotome using the general method used in electron 
microscopy. Sections were mounted on a slide, dried at 
room temperature and stained with methylene blue and 
fuchsine. Microscopic images were performed on a light 
microscope equipped with a digital camera.

The tissue of the kidneys at the 1st, 3rd and 7th day 
of the experiments was studied by morphometric and 
electron-microscopic methods.

Results and Discussion
The results showed that at 1st day of protein load there 

were dilation of the afferent and narrowing of the efferent 
arterioles, an increase in the percentage of glomeruli with 
a greater degree of opening of the blood capillaries and 
activation of cells of the juxtaglomerular apparatus [1].

The structure of cells of the proximal tubules was not 
changed. It was characterized by a light homogeneous 
cytoplasm with basally located nuclei. Mesangial matrix 
was   present in a small amount, in which only single me-
sangiocytes were detected.

After 3 days with normalization of structure of the 
juxtaglomerular apparatus, the degree of opening of the 

blood capillaries of both surface and juxtamadullar neph-
rons exceeded the parameters of control animals.

The cells of the dense spot were enlightened; the ex-
tent of the basal and lateral parts of their outer membrane 
was enlarged. Juxtavascular cells were hypertrophic and 
contain secretory granules. Mesangiocytes became larger 
in protein load, they acquired an irregular shape.

When fasting after 3 days the degree of opening of 
the blood capillaries increased, however, activation of the 
juxtaglomerular apparatus was not observed [4].

After 7 days, the degree of opening of the blood capil-
laries remains high only in juxtamidullary nephrons [3].

The regular morphological changes in various parts 
of the nephron were detected light-optically. There was 
increase in the size of the glomeruli with the expansion 
of the urinary space of the Bozeman capsule, the expan-
sion of the mesangial matrix with a moderate increase 
in the number of mesangiocytes, adhesion of the capil-
lary loops to the capsule walls, and compression of the 
capillary loops. In addition, focal sclerosis of the capsule 
and sclerosis of the capillary loops were detected in some 
glomeruli. Significant changes were found in the proxi-
mal tubules. Among them, increase in the content of se-
cretory granules in the cytoplasm of cells, the swelling of 
the apical part of the cytoplasmic membrane of tubular 
cells in the lumen, as well as the apical and intermediate 
position of nuclei in a significant number of cells.

Thus, under different physiological conditions, regu-
lar changes occur in the cells of the juxtaglomerular ap-
paratus and capillaries of the glomeruli, the tubules of 
the superficial and juxtamedullary nephrons, which are 
aimed at increasing the functional reserve of the kidneys.

In control animals juxtaglomerular cells of the affer-
ent arterioles are the main renin-producing component 
of the juxtaglomerular apparatus of the kidneys [9]. They 
are polygonal in shape, contain numerous organelles: 
the profiles of the rough reticulum, which are evenly 
distributed throughout the cytoplasm, closely interact 
with rounded, moderate-sized mitochondria; The Golgi 
complex is localized near the nucleus. Secretory granules 
in a moderate amount, rounded, high electron density, 
evenly distributed throughout the cytoplasm. These data 
indicate their moderate functional activity [7].

In the wall of the efferent arterioles, the juxtamendul-
lar cells are smaller and contain less secretory granules 
than in the wall of the afferent arterioles. Cells of a dense 
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spot of cylindrical shape, basal folds single, low, do not 
contact mitochondria, diffusely distributed along the 
cytoplasm. In the areas of contact of the plasmolemma 
of cells, the basal membrane is thin, discontinuous [8].

Juxtavascular cells located between the afferent and 
efferent arterioles, irregularly elongated, poor in organ-
elles, rich in ribosomes and polysomes. The mesangial 
cells are located between the glomerular capillaries, al-
most identical in ultrastructure to the juxtavascular [2, 6].

Conclusions
The data obtained indicate that a single protein load 

is accompanied by activation of the juxtaglomerular 
complex and change in the functioning of nephrons.

Morphological data characterize the relatively early 
stages of development of experimental chronic renal dys-
function, since along with obvious morphological signs 
of changes in glomerular hemodynamics and dystrophic 
changes in the tubules, only initial evidence of nephro-
sclerosis formation was found.

The obtained data opens new prospects for studying 
the role of kidneys in protein metabolism in developing 
renal failure, including tubular reabsorption of not only 
endogenous, but also exogenous proteins, and draw atten-
tion to the need to study the violations of the most impor-
tant non-excretory functions of the kidneys and their con-
sequences in analyzing the progression of nephropathies.
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Abstract: This article deals with immunological investigations carried out in 70 children with 
clinical signs of secondary immunodeficiency. The parameters of cellular and humoral immunity 
in children with HIV are characterized by discoordinated disorders, which are related to immune 
deficiency state. The results obtained show necessity of the following study on serocontrol of the 
antibody titres and cells of immunologic memory for the further development of individual scheme 
of buster performance of vaccination for children with HIV.
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Immunodeficiency or syndrome of immunological 
insufficiency is a disorder of normal immune status, re-
lated to defect of one or several mechanisms of immune 
responses. It should be noted that secondary immuno-
deficiency is a pathological state developing on the back-
ground of normally functioning system with persistent 
marked lowering of quantitative and functional character-
istics, relating to various chains of immune system [2, 4].

Three forms of secondary immunodeficiency (SID) 
are classified as [5]:

– Induced SID-states, when the concrete reason is 
present, inducing their appearance (roentgen radiation, im-
munodepressants, traumas, hormone therapy, tumors etc.)

– Acquired SID-HIV-infected (AIDS)
– Spontaneous SID-states, characterized by absence 

of clear reason, inducing disturbance of immunological 
reactivity.

– The secondary immunodeficiency states are char-
acterized by reversible dysfunctions of immune system, 
changes of the processes of differentiation, proliferation 
and its cell adaptation, resulting to attenuation of im-
mune response, expressing by impairment of humoral 

and cellular immunity, synthesis of the complement 
components, absence or reducing of the activity of the 
cytotoxic lymphocytes and macrophages [1, 3, 6, 7].

Therefore the study of immunological parameters of 
immune system in children of this category appeared to 
be topical for determination of the category of deviations 
of immunologic parameters.

Materials and methods
The immunological investigations were performed in 

70 children with clinical signs of secondary immunode-
ficiency. All children were of the age from 6 months to 5 
years. Of them 34 (48.5%) children were with induced 
form of SID and 36 (51.5%) with spontaneous form of 
SID. Control group included 30 practically health chil-
dren. In connection with that secondary immunodefi-
ciencies are not independent diseases, and the whole 
complex of the features indicates about impairment of 
functioning of the immune system and diversity of the 
existing classifications of SID, we used screening clinical-
anamnestic criteria for clinical diagnosis of immunodefi-
cient diseases in the target selection of the patients (Ka-
zmirchuk V. E., Drannic G. N., 2003, National Medical 
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University after O. O. Bogomolets, The Ukraine). These 
criteria were based on the association of various signs 
in 5 groups: 1. Clinical symptoms, including 32 signs. 
2. Anamnesis of the life and disease, comprising of 19 
signs. 3. Antenatal immunological anamnesis, having 12 
signs. 4. Family anamnesis (congenital and hereditary 
diseases) including 12 signs. 5. Laboratory data of 9 find-
ings. Totally 74 signs.

Diagnosis of SID was determined at presence more 
than 3 clinical criteria of group 1, absence of data of 
group 4 (family anamnesis(, presence of more than one 
sign of group 3 (antenatal anamnesis) and presence of 
3 and more criteria of group 2 (anamnesis of disease).

In order to study immune status in children with 
SID the following immunological investigations were 
performed: Lymphocytes were isolated by the common 
method in the gradient of density of ficoll-verografin. Phe-
notyping of the lymphocytes was carried out with use of 
monoclonal antibodies of series LT (“Sorbent”, Moscow, 
Russia) and there were revealed numbers of CD4+, CD8+, 
+CD16+. The contents of immunoglobulins was mea-
sured with method of radial immunodiffusion by Man-
chini with use of monospecific serums against IgA, IgM, 
IgG of Russian production of Moscow Institute of Micro-
biology and Epidemiology after N. F. Gamaleya. Phago-
cytic activity of neutrophils (FAN) was determined in the 
test with latex (LLC”Biopreparations” MH RF). 2. Deter-
mination of the levels of interleukins: IL-1β, 1L-8, IL-4, 
IL-10 was performed in the blood serum with method of 

immune enzymatic analysis-IFA with use of test-systems 
LLC”Cytokin” (Saint-Petersburg, Russia).

Analytical researches. The data of complex in-
vestigation of the patients were processed with use of 
appropriate computed program. The analysis of the 
obtained data was carried out with application of the 
modern statistic mathematic methods. There were used 
universal methods of statistical process of the data, 
evaluation of the statistic reliability with use of crite-
rion Student t and statistic methods of comparison of 
non parametric data.

Results. In order to study character of immuno-
logical disorders in children with HIV infection there 
was carried out study of cellular, humoral parts and 
intrasystemic connections of immune system in 70% 
of children with seronegative and low titres of the se-
roconversion response. This was made because iden-
tification of the changes in these parameters reflects 
functional peculiarities of the immune system distur-
bances in children with HIV and in the further they will 
promote to give more precise definition of the patho-
genic regularities of the immune system functioning. 
As it is known many secondary disorders of immune 
system are reversible (beside HIV-infection) therefore 
comparison of immunological disorders between these 
two forms of HIV will allow choice of the tactic of im-
munization of these children. This, in its turn, will help 
to form adequate immune response and reduction of 
the postvaccinal responses and complications.

Table 1. – Immunological parameters in children with spontaneous 
and induced forms of the secondary immunodeficiency

Parameters

Groups of studied children

РChildren with HIV 
spontaneous form 

(SP) (n = 36)

Children with HIV 
induced form (IF) 

(n – 34)

Control group 
(relatively healthy  
children) (n = 30)

1 2 3 4 5

Leucocytes 4500 ± 157 4400 ± 229 7925 ± 148
> 0.05*

< 0.001**
< 0.001***

Lymphocytes.% 36 ± 0.7 33 ± 0.8 43 ± 0.7
< 0.01*

< 0.001**
< 0.001***

Lymphocytes. abs. 2700 ± 95 2500 ± 106 3600 ± 108
> 0.05*

< 0.001**
< 0.001***
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1 2 3 4 5

Т-lymphocytes.% 56 ± 0.5 55 ± 0.6 65 ± 0.4
> 0.05*

< 0.001**
< 0.001***

Т-lymphocytes. abs. 1750 ± 49 1700 ± 53 1950 ± 65
> 0.05*
< 0.05**
< 0.05***

В-lymphocytes.% 28 ± 0.07 32 ± 0.16 24 ± 0.4
< 0.001*
< 0.001**
< 0.001***

В-lymphocytes. 
abs. 1200 ± 4.0 1250 ± 2.0 960 ± 12

< 0.001*
< 0.001**
< 0.001***

CD4.% 30 ± 0.8 29 ± 0.45 40 ± 0.08
> 0.05*

< 0.001**
< 0.001***

CD4. abs. 1200 ± 24 1100 ± 29 1450 ± 14
< 0.05*

< 0.001**
< 0.001***

CD8.% 28 ± 0.15 31 ± 0.04 25 ± 0.45
< 0.001*
< 0.001**
< 0.001***

CD8. abs. 1200 ± 12 1250 ± 10 890 ± 18
< 0.01*

< 0.001**
< 0.001***

CD4+/ CD8+ 1.07 ± 0.04 0.93 ± 0.05 1.60 ± 0.02
> 0.05*

< 0.001**
< 0.001***

CD16.% 19 ± 0.15 22 ± 0.30 13 ± 0.07
< 0.01*

< 0.001**
< 0.001***

CD16. abs. 600 ± 4.0 650 ± 2.0 410 ± 11
< 0.001*
< 0.001**
< 0.001***

PAN.% 58 ± 0.07 45 ± 0.6 57 ± 0.11
< 0.001*
> 0.05**

< 0.001***

IgА. mg% 150 ± 2.0 160 ± 1.6 116 ± 2.9
< 0.001*
< 0.001**
< 0.001***

IgG. mg% 1200 ± 8.0 1250 ± 6.0 1100 ± 11.0
> 0.05*

< 0.001**
< 0.001***
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IgМ. mg% 150 ± 19.5 110 ± 4.0 115 ± 2.0
< 0.05*
< 0.05**
> 0.05***

Note: * The value is reliable between data of spontaneous and induced form. ** – between spontaneous form and control 
group, *** – between induced form and control group

Immunological investigations in children were per-
formed after complete course of vaccination with use of 
The National Calendar of Vaccinations of the Republic 
of Uzbekistan. The investigations of the cellular immu-
nity gave the results presented on the (table № 1). It 
was revealed that the total number of leucocytes had 
no reliable differences between groups with HIV, but 
in comparison with healthy children these parameters 
had reliable differences (P < 0.001). The number of 
lymphocytes expressed in percentage ratio had reliable 
differences between two groups with HIV (P < 0.01) 
and healthy children (P < 0.001).

The quantity of T-lymphocytes between groups 
with HIV had no differences (P<0,05), reliability was 
noted only in comparison with group of healthy children 
(P<0,001). The reliable increase both in percent and ab-
solute quantity among B-lymphocytes (P<0,001) was 
noted in groups of children with IF in comparison with 
HIV SF and group of control, that shows activation of B-
cellular part of immunity with low level of T-cellular im-
munity. This revealed more deep disorders in function-
ing of the immune system at the early stage of the body 
defense. It should be also noted that B-lymphocytes 
were reliably higher in group of SF in comparison with 
group of control (P < 0.001), however with preserving 
functioning phagocytic activity of neutrophiles (PAN). 
The ratio of CD4 cells between groups HIV were reli-
ably increased (P < 0.05) in relation to absolute number 
in favour of group SF HIV, that is, immune reaction is 
characterized by helper type of immune disorders.

Analyzing the results obtained on study of the hu-
moral immunity it was revealed that the content of IgA 
was reliably increased (P < 0.001) in the both groups with 
HIV in comparison with group of control (P < 0.001). 
There was also noted reliable rising (P < 0.001) of this 
immunoglobulin in group IF in comparison with group 
of SF. Similar reliable increase (P < 0.001) was noted dur-
ing evaluation of the content of IgG in the both groups 
with HIV in comparison with group of control. This 
immunoglobulin had no reliable differences between 

groups with HIV (P < 0.05). IgM was reliably increased 
only in group of SF in comparison with IF and group of 
control (P < 0.05). It should be noted that the content 
of this immunoglobulin in group with induced form was 
relatively reduced (P > 0.05) in comparison with group 
of control. but reliably decreased in relation to group of 
SF (P < 0.05). This fluctuation of immunoglobulin M. 
in our opinion. was connected with coincidence of the 
conversion of the II-critical period of the making of im-
mune system into III critical period and development of 
the child with period of vaccination.

In the second period the IgM-mediated immune 
response develops to the majority of antigens without 
formation of immunological memory and the defects 
of immune system appeared in this period. In the third 
critical period of the children development the primary 
character of immune response has been still preserved to 
the majority of pathogens. However the ability appeared 
for transfer of the immunoglobulin synthesis to the class 
of IgG consequently reducing production of Ig M. The 
change of the suppressive type of immune response to 
helper and formation of adequate humoral immune re-
sponse in norm has been made.

Thus, the analysis of the state of cellular and humoral 
immunity in children with HIV shows that in children 
with induced form of HIV-infection there are found 
deeper disorders both in the cellular and humoral part 
of immune system characterized by more severe dis-
turbances in the functioning of immune system. We 
consider that these functional shifts are connected with 
etiopathogenic character of various forms of secondary 
immunodeficiency.

The following stage of researches included study 
of cytokine profile in 50 children with secondary im-
munodeficiency at the age from 6 months to 5 years 
(Table 2). There were studied parameters of the intra-
systemic regulation of the immunity. There were studied 
proinflammatory cytokines IL1β, IL-8 and proinflam-
matory cytokines IL-4, IL-10. Among the children with 
spontaneous form HIV the proinflammatory cytokines 
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accounted for IL1β 35.5 ± 2.2 pg/ml and IL-8 22.5 ± 
 ± 2.0 pg/ml. and in children with induced form of HIV 
IL1β 36.5 ± 2.2 pg/ml and IL-8 23.0 ± 2.0 pg/ml. Dur-
ing evaluating proinflammatory cytokines in children 

with spontaneous HIV form IL-4 was 3.0 ± 0.5 pg/ml 
and IL-10 was 11.0 ± 1.5 pg/ml. and in children with 
induced form of HIV IL-4 was 2.8 0.5 pg/ml and IL-10 
was 10.5 1.5 pg/ml.

Table 2. – The contents of cytokines in the blood serum of studied children with HIV (pg/ml), (M ± m)

Immunologic parameters Spontaneous form Induced form
IL-1β 35. 5 ± 2. 2 36. 5 ± 2.2
IL-8 22. 5 ± 2. 0 23. 0 ± 2. 0
IL-4 3. 0 ± 0. 5 2. 8 ± 0. 5

IL-10 11. 0 ± 1. 5 10. 5 ± 1. 5

Discussion
Analyzing the results of cellular and humoral parts of 

immunity in children with HIV it may be concluded that 
in children with induced form of HIV there are found 
deeper disorders both in cellular and humoral parts of 
immune system, characterized by more serious distur-
bances of the immune system functioning. In children 
with induced form of HIV the levels of proinflammatory 
cytokines are higher, than in spontaneous form, but the 
reliable differences were not found (P > 0.05). The values 
of the levels of proinflammatory cytokines had practical-
ly no differences between the both groups. The obtained 
data of the cytokine status correlate with duration of the 
inflammatory processes in the body of the children with 
HIV-infection that enhances picture of immune status. 
In our opinion, these functional changes are connected 
with etiopathogenic character of different forms of sec-
ondary immunodeficiency. Consequently, this situation 
dictates individual approach to immunocorrection, re-
habilitation of immunodeficiency states in children for 
the following performance of effective vaccination and 
requires the further scientific researches.

Conclusions:
1. The parameters of cellular and humoral immunity in 

children with HIV characterized by discoordinated disor-
ders which are characteristic for immunodeficiency state.

2. The ratio of CD4 cells between groups with HIV 
was reliably increased (P < 0.05) by absolute number in 
favor of group HIV SF, that is, immune reaction is char-
acterized by helper type of immune disorders.

3. The quantity of CD8 cells as in percentage, so as in 
absolute ratio show reliable differences between groups 
HIV. This reliable rising of CD8 cells in induced form of 
HIV indicated about immune disorders by suppressor type.

4. In children with induced form of HIV the levels of 
proinflammatory cytokines was higher than in spontaneous 
form, however there were no reliable differences (P > 0.05). 
The values of the levels of proinflammatory cytokines be-
tween the both groups have almost similar parameters.

5. The results of immunological investigations dictate 
obligatory following study of serocontrol of the titres of 
antibodies and cells of immunological memory for the 
further development of the individual scheme of booster 
performance of vaccination in children with HIV.
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IMPAIRED IMMUNE HOMEOSTASIS AND ITS CORRECTION 
IN PATIENTS WITH CHRONIC CHOLECYSTITIS

Abstract: Immune system was analyzed in 55 patients with Chronic Cholecystitis (CC) and 36 
healthy individuals. Patients identified suppression of T-Systems and its subpopulations, voltage 
moral immunity. Traditional methods of treatment did not lead to the elimination of the immuno-
deficiency in patients with chronic cholecyctitis.

Thymoptinum a total dose of 1.0 mg – 1.2 mg (per course), applied in 21 patients with chronic 
cholecyctitis eliminated immune disorders, raised the entire spectrum of cell-mediated immunity, 
possessed immune correction and therapeutic effect.

Keywords: chronic cholecistitis, immune status, immunodeficiency, immunocorrection, thy-
moptinum.

Chronic Cholecystitis (CC) is the most common 
pathology among time-personal hepatobiliary diseases 
zone and does not tendency to decrease. Disorders of 
the immune status, detected in chronic inflammatory 
diseases of the nutritional-rhenium, in a certain way in-
fluence the course of the disease, contribute to chronicity 
of inflammation-reducing process and eventually repair 
mechanisms. Shifts in the immune system can lead to the 
development of CC [5, 6, 13, 14].

The aim of the study was to determine the main pa-
rameters of the immune system and checking immune 
correction in patients with CC.

Materials and methods. Indicators of immune sys-
tem have been studied in 55 patients with a diagnosis 
of CC in an exacerbation stage aged 38 to 72 years, of 
which 38 were women (69.1%) males – 17 (30.9%). In 
24 (43.6%) patients had concomitant diseases: Chronic 
Gastritis – 9, Chronic Pancreatitis – 7, Chronic Peptic 
Ulcer of the Stomach – 4, Chronic Ulcer Duodenum – 2, 
Duodenitis – 2. 21 (38.1%) patients were operated for 
Chronic Calculous Cholecystitis, the rest – 34 (61.8%) – 
were treated conservatively.

Diagnosis CC was based on data of the clinical pic-
ture of the disease and the results of laboratory by instru-
mental methods.

Phenotyping of lymphocytes was performed by in-
direct immunofluorescence method with monoclonal 
antibodies to the receptors of CD-production «Sorbent 
Ltd» Institute of Immunology, Ministry of Health of the 
Russian Federation on the microscope “Luminal P-8.” T 
cells was determined (total population – CD3); helper 
T cells (a subset of Th – CD4); T-suppressors (a subset 
of Ts – CD8); B cells (a subset of CD19) and Immuno-
regulatory Index (IRI) – the ratio of CD4 / CD8 [12].

The concentration of serum immunoglobulins (SI) 
classes A, M and G were determined by radial immuno-
diffusion [9], the level of circulating immune complex-
es (CIC) – method precipitation [1], and the values   
were expressed in optical density units (opt.dens.un.). 
Immunological examination was carried out for 2–5 
hours after hospital admission and 1 month after treat-
ment. The control group for comparison immunologi-
cal figure was 36 healthy subjects (25–55 years). The 
drug Thymoptinum (Uzbekistan) received 19 (34.5%) 
patients with CC.

Efficacy was assessed by immunotherapy dynam-
ics immunological indices in comparison with the same 
data before the treatment by the formula:

Ki = [(B – A)/A] × 100%, where Ki is – immune 
index; A – immunological parameters before treatment; 



Section 5. Medicine

140

B – treatment after immunological parameter. Immune 
correction considered effective when Ki > 10%.

Statistical processing of the data was carried out on 
Pentium-IV computer with using program Exel Statistic 
(Version 6.0) for Windows. The significance of differ-
ences on comparison meaning values   was determined by 
Student’s t test. Data are presented as M ± m. Differences 
were considered significant at p < 0.05.

Results and discussion. Results of the study of the 
immune system parameters in patients with CC present-
ed in the (Table 1, 2), and indicate an imbalance in the 
functioning of the immune system. In CC was found a 
decrease in the relative size of T (CD3) cells (p < 0.001). 
At the same time watched first degree by A. M. Zemskov 
disorders (–31.3%) [17]. The results indicate a significant 
reduction in the blood in patients fraction of Ts (of CD8) 
(p < 0.001), a mo-derate reduction in the level of Th 

(CD4) (p > 0.05) and the inversion of the IRI, which was 
reflected in its increase (Table 1). The relative magnitude 
(of CD19) lymphocytes was sta-tistically higher than the 
control group values   (p < 0.01) (Table 1).

Patients with chronic cholecyctitis marked shortage 
of basic parameters of humoral immune system: IgA and 
IgM (Table 2). In this group occurred IgG increase more 
significantly – CIC (p < 0.001).

We suppose that increasing the concentration of IgG 
and CIC in patients with CC occurs due to the presence 
of a constant source of inflammation in the gallbladder.
Reduction in blood

T (CD3) – lymphocytes, and maintaining at the 
same time a high level of IgG and CIC at this pathology 
indicates that the inflammatory process in the gastroin-
testinal tract has not been completed and its chronization 
takes place [7, 8].

Table 1. – Dynamics of cellular immunity in patients with CC disease 
in process of immune correction treatment (M ± m)

Indicators Patients with CC Healthy patients

СD3 (%) А 35.3 ± 1.8***
52.4 ± 2.2 51.2 ± 1.7В

СD4 (%) А 31.3 ± 1.3
34.8 ± 1.7 35.8 ± 0.7В

СD8 (%) А 10.7 ± 0.8***
13.1 ± 0.6*** 17.4 ± 1.2В

IRI
(СD4/СD8)

А 2.88 ± 0.17***
2.63 ± 0.21* 2.16 ± 0.10В

СD19 (%) А 18.7 ± 1.4**
21.3 ± 1.6** 14.8 ± 0.9В

Note: A – indicators before treatment, B – indexes after treatment; * – P < 0.05; ** – P < 0.01; *** – P < 0.001 compared 
to the control

Evidently, increasing the amount concentration of IgG 
in patients is due to zone presence of antigens as a perma-
nent “focus excitation” in these as relates to the IgG antibod-
ies are actively functioning, with the direct participation of 
which agglutination and lysis of foreign agents[5–8, 10].

A significant increase in the index of the CIC in pa-
tients with CC in the blood and tissues leads to what is 
happening in the tissues of a metabolic disorder that is 
causing degeneration and regeneration mechanisms in 
the gallbladder [13, 14, 16].

Thus, patients with CC has the following changes 
in their immunogram: decreasing CD3, CD4, CD8 
cells; increasing in CD19; decrease levels of IgA and 
IgM; increase in IgG and CEC. Changes in the im-

mune system suggests that patients had to identify 
immunodeficiency, especially on the part of the T-
immunity. Apparently, immunodeficiency state by na-
ture is secondary. To eliminate immune disorders drug 
thymoptinum (Uzbekistan) was used as an adjunct to 
conventional treatment conducted, which included 
conservative therapy and operator-porate interven-
tion treatment conducted, which included conserva-
tive therapy and surgery.

Analysis of the clinical and immunological and labo-
ratory instrumental research methods, depending on the 
used treatments pointed to favorable for pathologists-
agency process in patients when applying immune cor-
recting treatment.
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Table 2. – Dynamics of humoral immunity in patients with CC disease 
in process of immune correction treatment (M ± m)

Indicators Patients with CC Healthy patients

IgA, g/l А 1.81 ± 0.62
1.45 ± 0.74 2.82 ± 0.31

В

IgM, g/l А 1.27 ± 0.22
0.90 ± 0.36* 1.64 ± 0.11В

IgG, g/l А 18.60 ± 1.40
15.74 ± 1.26 15.90 ± 0.94В

CIC
(opt.dens.un.)

А 0.174 ± 0.04***
0.190 ± 0.032*** 0.046 ± 0.006В

Note: A – indicators before treatment, B – indexes after treatment; * – P < 0.05;** – P < 0.01; *** – P < 0.001 compared 
to the control.

The generally accepted standard treatment (Surgery 
+ Therapy), conducted in 36 patients, did not lead to the 
restoration of disturbed immune status indicators. For 
example, after treatment the relative number of CD3 was 
37.6 ± 1.5% and was statistically lower than those values   
of the control group (p < 0.001), the greatness of CD19-
on amounted to 16.2 ± 0.7% (p > 0,05), the concentra-
tion of SI consisted: IgA – 1.92 ± 0.74% g/l, IgM – 1.21 ±  
± 0,34 g/l, IgG – 17.45 ± 1.31 g/l and did not reach the 
background level of the control group(p > 0.05). Num-
ber of CIC tended to increase 0.183 ± 0.045 opt.dens.un.

Introduction to the scheme of combined treatment of 
patients with CC Thymoptinum led to an increase in cel-
lular and humoral immunity. Under the influence of Thy-
moptinum hap-pening efficiency increase initially reduced 
values   of the immune system. It was registered statistically 
significant increase in the total pool of T cells (phenotype 
of CD3), B-lymphocytes (of CD19) (p < 0.001), as well 
as IRI decline with an increase in the proportion of Ts 
(of CD8), which is certainly, a predictor of the effective-
ness of immunotherapy CC, as it leads to a dec-rease, in 
the intensity of autoimmune processes (Table 1).

This Ki for CD3 cells was 48.4% and for B-lympho-
cytes (CD19) – 13.9%, which is undoubtedly a reflection 
of the positive dynamics of the changes carried out by 
immunocor-rection.

In addition, there was a trend to decrease IgG 
(p > 0.05) in the course of immunotherapy, but IgM and 
IgA remained low (Table 2).

Our data on the number of positions is quite con-
sistent with the results of other resear-chers [5, 8, 16].

It is known that in chronic diseases of the gallblad-
der and biliary tract are non-specific pathogenic mecha-
nisms, as hypoxia, tissue destruction, production of 
endogenous toxins are an important pathogenetic link, 
resulting in aggregate, of a violation of the function of 
the thymus and secondary immunodeficiency states, and 
this, in turn, contributes to the chronicity of the patho-
logical process in the gall bladder [3, 4, 11, 15, 16].

Conclusions:
1. In CC observed deep depression T-immunity in 

the functioning of humoral immunity.
2. Traditional methods of treatment did not lead to 

the restoration of disturbed parts of the system that we 
have immunity in patients with CC.

3. Application Thymoptinum as a corrector of dis-
orders of the immune system in pa-tients with CC con-
tributed to the effective elimination of disorders of cell-
mediated immunity (T-lymphocytes), as evidenced by 
Ki factors, and reduce stress in humoral component of 
the immune system. Immunomoduline possess immu-
nomodulatory effects in patients with CC.
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IMMUNOLOGICAL MECHANISMS OF PROGRESSING AND 
COURSE OF CHRONIC BRAIN ISCHEMIA ON THE BACKGROUND 

OF ARTERIAL HYPERTENSION AND ATHEROSCLEROSIS

Abstract: Nowadays, cerebral vascular diseases remain at the center of society’s attention due 
to the very alarming epidemiological situation of the incidence of stroke in Uzbekistan, as well as 
the catastrophic consequences of different forms of cerebrovascular pathology for the physical and 
mental health of the nation [1].

Keywords: chronic cerebral ischemia, proinflammatory cytokines, arterial hypertension.
Numerous large-scale studies have shown that the 

main cause and the most important factor of chronic ce-
rebral ischemia (CCI) is AH (arterial hypertension) and 
cerebral artery atherosclerosis [3, 8, 9]. They have a key 
role in vascular dementia [1, 5, 7]. Numerous studies 
have demonstrated the involvement of inflammation in 
atherogenesis and the development of CCI [4, 9]. Even 
with relative functional preservation, patients with CCI 
develop autoimmunization to the structural components 
of the neural tissue, which depends not only on the an-
tigen release beyond the blood-brain barrier, but also 
on the violation of the complex regulation of the neu-
roimmune system that determines immune homeosta-
sis [6, 10]. However, the role of the immuno-mediated 
inflammatory process as a possible universal constituent 
pathogenesis of CCI of various genesis is unspecified.

The aim of the study was to study the proinflamma-
tory cytokines: IL-1β, TNF-α and IL-6, in the serum of 
peripheral blood of patients with CCI, depending on its 
genesis (hypertonic and atherosclerotic), and on the de-
gree and duration of hypertension.

Material and methods of the study. We studied 
several proinflammatory cytokines: IL-1β, TNF-α and 
IL-6, in the serum of peripheral blood of 84 patients 
with CCI, depending on its genesis (hypertonic and 

atherosclerotic.) All the examined patients were di-
vided into 2 groups according to the pathogenesis of 
the development of the CCI.1 group comprised 53 
(63.1%) patients with CCI, which developed mainly 
on the background of hypertension. According to the 
classification of hypertension depending to the level 
of blood pressure in accordance with the recommen-
dations of the Russian Society for Arterial Hyperten-
sion and the All-Russian Scientific Society of Cardiol-
ogy (3rd revision, 2008) [2], we divided the patients of 
group 1 into 3 subgroups: 21 patients with AH I de-
gree, 22 patients with AH of II degree and 10 patients 
with AH of III degree. Also divided by the duration 
of hypertension: AH I degree 5 years were10 patients, 
more than 5 years – 11. With AH II degree 5 years – 12 
patients, more than 5 years were 10 patients. The 2nd 
group included 31 (36.9%) patients with CCI, which 
developed mainly on the background of atherosclero-
sis. A control group for the purpose of comparing im-
munological studies comprised 29 practically healthy 
donors. Studies of the cytokine content (IL-1β, IL-6, 
TNF- α) in serum of peripheral blood were determined 
by ELISA analysis using commercial test systems Vec-
tor-Best, Novosibirsk, Russia, 2013. Statistical process-
ing was carried out on a personal computer Pentium-4.
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Results and its discussion. A comparative analysis of 
the level of proinflammatory cytokines in patients with 
CCI in both groups of patients revealed the presence of a 
significant difference with the values of the control group 
(Table 1). Thus, the content of IL-1β in the serum of 
patients with CCI showed a significant increase in 1.51 
(P < 0.05) and 1.28 (P < 0.05) times, relatively to the 

values of practically healthy individuals, respectively, in 
1st and in the 2nd groups. Moreover, the highest content 
of IL-1β was diagnosed in patients of the 1st group: an 
increase in 1.18 (P < 0.05) times the values of patients 
with CCI of atherosclerotic origin: in the first group of 
patients IL-1β was 14.96 ± 0.86 pg/ml, whereas in the 
second group – 12.71 ± 0.58 pg/ml.

Table 1. – The average indices of proinflammatory cytokines (pg / 
ml) in patients with CCI of different genesis, M ± m

Index Control group. n = 29 1st group. n = 53 Р1 2 nd group. n = 31 Р1 Р2

IL-1β 9.94 ± 1.78 14.96 ± 0.86 < 0.05 12.71 ± 0.58 < 0.05 < 0.05
IL-6 3.42 ± 0.28 9.06 ± 0.54 < 0.001 6.94 ± 0.34 < 0.001 < 0.01

TNF-a 4.58 ± 0.81 11.70 ± 0.64 < 0.001 8.04 ± 0.36 < 0.001 < 0.001

According to literature data, IL-1β is a multifunctional 
cytokine with a wide spectrum of action, plays a key role 
in the development and regulation of nonspecific defense 
and specific immunity, one of the first included in the re-
sponse protective reaction of the organism under the ac-
tion of pathogenic factors (Biochemmak). The main pro-
ducers of IL-1β are macrophages and monocytes, as well 
as lymphocytes, fibroblasts. IL-1β initiates and regulates 
inflammatory, immune processes, activates neutrophils, 
T- and B-lymphocytes, stimulates the synthesis of acute 
phase proteins, cytokines (IL-2, –3, –6, TNF-a), adhesion 
molecules (E -selectins), procoagulants, prostaglandins. It 
increases chemotaxis, phagocytosis, hemopoiesis, perme-
ability of the vascular wall, cytotoxic and bactericidal activ-
ity, has a pyrogenic effect, etc. Endothelial cells of human 
vessels under the influence of IL-1α and β secrete poly-
peptides, like thrombocyte growth factor. These polypep-
tides can stimulate cellular migration and proliferation and 
cause the release of vascular mediators of inflammation, 
which, with a significant increase in these cytokines, can 
lead to an disseminated intravascular coagulation. The ob-
served increase in the level of IL-1β in our patients seems 
to be due to the stimulation of pre-ILβ ligand by the CD40 
ligand and the release of biologically active cytokine in en-
dothelial cells and arterial cells, thus indicating both the 
mechanism of DIC activation in the inflammatory process 
atherogenesis and other pathological conditions, as well 
as a new mechanism of IL-1β activation in vascular cells. 
It has been established that Th1 cells produce powerful 
cytokines with a pro-inflammatory effect, such as IL-1β, 
TNF-α, etc. [6, 8]. Th2 cells secrete anti-inflammatory cy-
tokines, such as IL-4, which stimulate the predominantly 

humoral immunity unit. Violation of the balance of pro-
duction of Th1/Th2 cytokines is of great importance in 
the immunopathogenesis of the development of CCI and 
its progression. Based on the foregoing, we studied the cy-
tokine content of IL-6 in the serum of patients with CCI. 
Analysis of the content of IL-6 in the serum of peripheral 
blood of patients with CCI allowed to reveal a significant 
increase in all study groups relatively to control. Thus, 
in the 1st group, the IL-6 level was increased 2.65 times  
(P < 0.001), in the 2nd group – in 2.02 times (P < 0.001), 
with respect to the control, making 9.06 ± 0, 54 pg/ml and 
6.94 ± 0.34 pg/ml, respectively. As can be seen from the 
data presented, at CCI of hypertensive genesis, the chang-
es in IL-6 level are more pronounced and significantly 
exceed the values of patients with CCI atherosclerotic 
genesis of 1.31 times (P < 0.01). It should be noted that 
IL-6 induces the synthesis of acute phase proteins, and 
therefore (as well as IL-1β and TNFα) can be referred to as 
inflammatory cytokines. According to the literature, IL-6 
causes a significant increase in the level of the c-sis gene 
(β-chain) mRNA in cultured human endothelial cells, 
which can mediate inflammatory vascular effects. Another 
cytokine that determines the development of inflamma-
tory processes is TNF-α. The study of its level in patients 
with CCI of different genesis showed a significant increase 
in all patients. Thus, it was found that the serum level of 
TNF-α in the group of patients of the 1 st and 2nd groups 
was increased in 2.56 (P < 0.001) and 1.76 (P < 0.001), 
respectively, relatively to the control group, 11.70 ± 0.64 
pg/ml and 8.04 ± 0.36 pg/ml in the 1st and 2nd groups, with 
a control value of 4.58 ± 0.81 pg/ml. We found a signifi-
cant increase in the levels of TNF-α in groups of patients 
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with CCI in the background of hypertension, and in the 
first group of patients the level of TNF-α was increased in 
1.45 times compared with the value of the second group. 
Consequently, we found a significant increase in serum 
TNF-α in both groups of patients with CCI, which can 
serve as a criterion for the presence of an inflammatory 
process in CCI.

It should be noted that the group of tumor necrosis 
factors includes TNFα and β (lymphotoxin). TNFα is a 
product of monocytes/macrophages, endothelial, mast 
and myeloid cells, glia cells, in special cases – activated T-
lymphocytes. The latter are the main producers of TNFβ, 
which is formed by the action of antigens and mitogens on 
T-cells much later than TNFα (2–3 days after activation). 
There are three main areas of action of TNF: cytotoxic, 
directed at tumor cells or cells infected with viruses; im-
munomodulatory and anti-inflammatory, causes the activa-
tion of macrophages, neutrophils, eosinophils, and endo-
thelial cells; influence on the metabolism, which can lead 
to hyperglycemia, bone resorption and increased muscle 
glycogenolysis, i. e. cachexia, observed in some parasitic 
infections. As a result of the release of TNF, the perme-
ability of capillaries increases, the endothelium of the ves-
sels is damaged, and intravascular thrombosis develops. It 
is TNF-α that plays an important role in the development 
of inflammatory vascular lesions. Excessive levels of pro-
inflammatory cytokines, such as TNF-α, IL-1β and IL-6, 
contribute to the maintenance of the inflammatory process 
in the body as a whole and can enhance blood coagulation.

At the same time, of the proinflammatory cytokines 
studied by us, the highest level was determined by IL-6 
in relatively to the control. However, the severity of these 
changes was different. The greatest increase was charac-
teristic for IL-6 and TNF-α. Thus, in patients with hy-
pertensive CCI, the level of these cytokines exceeded 
the values of IL-1β and TNF-α in 1.76 (P < 0.01) and 2 
(P < 0.001) times, respectively. In patients with CCI of 
atherosclerotic genesis, this increase was 1.59 (P < 0.01) 
and 1.37 (P < 0.05) times, respectively, IL-6 and TNF-α 
cytokines. In our opinion, this is due to the development 
of inflammatory vascular effects under the influence of 
IL-6 and TNF-α: an increase in the penetration of capil-
laries, damage to the endothelium and the development 
of intravascular thrombosis. Next, we studied the status of 
proinflammatory cytokines, depending on the degree of 
hypertension in patients with chronic hypertensive gen-
esis (Table 2). It was found that the serum level of IL-1β in 
patients with AH I degree was 11.39 ± 1.17 pg/ml, AH II 
degree – 15.95 ± 0.98 pg/ml (P < 0.01), AH III – 20.27 ± 
2.26 pg/ml (P < 0.01). It should be noted that the content 
of IL-1β in AH I degree only tended to increase, whereas 
as the weight of hypertension increased, the changes were 
statistically significant: an increase of 1.61 (P < 0.01) in 
AH II degree and 2, 04 (P < 0.001) times with AH III de-
gree in relation to the control. In the intergroup difference, 
it was found that the level of IL-1β was increased by 1.4 
(P < 0.01) in patients with AH II and in 1.78 (P < 0.01) in 
patients with AH grade III group AH I degree.

Table 2. – The average indices of proinflammatory cytokines (pg / ml) in patients with 
chronic hypertensive genesis as a function of the degree of hypertension, M ± m

Index Control group. 
n = 29

Group 1 (n = 53)
AH degree I. n = 21 AH of II degree.n = 22 AH III degree. n = 10

IL-1β 9.94 ± 1.78 11.39 ± 1.17 15.95 ± 0.98**^^ 20.27 ± 2.26**^^
IL-6 3.42 ± 0.28 6.89 ± 0.82*** 9.75 ± 0.61***^^ 12.12 ± 1.29***^^

TNF-a 4.58 ± 0.81 9.07 ± 0.96*** 12.63 ± 0.81***^^ 15.21 ± 1.32***^^^
Note: * – the differences with regard to the control group are significant (** – P < 0.01, *** – P < 0.001); ̂  – the differences 

relatively to the AH data of the 1st degree are significant (^^ – P < 0.01, ^^^ – P <0.001).

Unlike the IL-1β indices, the content of IL-6 in the 
serum of peripheral blood of patients increased more 
strongly. Thus, in patients with AH I degree, the level of 
IL-6 increased statistically significantly in 2.1 (P < 0.001) 
times, in 2.85 (P < 0.001) times – with AH II degree and 
in 3.54 (P < 0.001) times – with AH III degree in rela-
tion to the control. Thus, IL-6 in the group of patients 

with AH I degree was 6.89 ± 0.82 pg/ml, with grade II 
AH – 9.75 ± 0.61 pg/ml, while in the group with grade 
III AH – 12, 12 ± 1.29 pg/ml. Regarding the values of pa-
tients with AH I degree, in patients with II grade hyper-
tension the level of IL-6 increased in 1.42 (P < 0.01), and 
in patients with AH III this increase was 1.76 (P < 0.01) 
times. As can be seen from the data presented, the IL-6 
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content progressively increases with the aggravation of 
the pathological process. Analysis of the level of TNF-α 
in the serum of patients with AH showed a progressive 
increase in it. Thus, in patients with AH I, AH II and AH 
III degrees, the level of this cytokine was increased in 
1.98 (P < 0.001); 2.76 (P < 0.001) and 3.32 (P < 0.001), 
respectively, with respect to the values of the control 
group of individuals. We found a significant increase in 
the level of TNF-α in the group of patients with AH III 
degree. In comparison with the indices of the group of 
patients with AH I degree, the values of TNF-α increased 
in 1.4 (P < 0.05) times in the group of patients with AH 
of II degree and in 1.7 (P < 0.01) times – in patients with 
AH III degree.

Thus, the conducted studies showed a progressive 
increase in the content of the cytokines studied as the 
degree of hypertension increased. The greatest changes 
are characteristic for AH III degree, especially IL-6 and 
TNF-α. Next, we studied the content of proinflamma-
tory cytokines as a function of the duration of hyper-
tension in patients of group 1 (Table 3). Comparative 

analysis showed that the serum level of IL-1β in patients 
with AH I degree up to 5 years was 10.22 ± 0.92 pg/ml, 
more than 5 years – 12.67 ± 2.23 pg/ml. They had only a 
tendency to increase relative to the values of practically 
healthy individuals, the differences between the groups 
were statistically insignificant. The serum IL-6 level was 
6.26 ± 0.62 pg/ml and 7.59 ± 1.60 pg/ml in the group of 
patients with AH I degree with duration of disease up to 
and above 5 years, exceeding the normative values of 1, 
83 (P < 0.001) and 2.22 (P < 0.001) times, respectively. 
The differences between the groups were statistically in-
significant. The level of TNF-α in the group of patients 
with AH I degree to 5 years and more than 5 years was 
8.15 ± 0.71 pg/ml and 10.08 ± 1.86 pg/ml, exceeding the 
normative values of 1.78 (P < 0.01) and 2.2 (P < 0.01) 
times, respectively, with respect to the control. The differ-
ences between the groups were statistically insignificant. 
As can be seen from the data presented, the differences 
in the content of proinflammatory cytokines as a func-
tion of the duration of hypertension were insignificant 
and not reliable.

Table 3. – The content of proinflammatory cytokines (pg / ml) in 
patients, depending on the duration of hypertension, M ± m

Index Control group
(n = 29)

1 group (n = 43)
AH 1st degree (n = 21)

АH < 5 years (n = 10) АH >5 years (n = 11)
IL-1β 9.94 ± 1.78 10.22 ± 0.92 12.67 ± 2.23
IL-6 3.42 ± 0.28 6.26 ± 0.62*** 7.59 ± 1.60*

TNF-a 4.58 ± 0.81 8.15 ± 0.71** 10.08 ± 1.86*
AH of II degree (n = 22)

АH < 5 years (n = 12) АH > 5 years (n = 10)
IL-1β 9.94 ± 1.78 14.75 ± 1.36*^^ 17.15 ± 1.38**^^^
IL-6 3.42 ± 0.28 9.36 ± 0.81***^^ 10.15 ± 0.94***^^

TNF-a 4.58 ± 0.81 11.89 ± 1.07***^^ 13.36 ± 1.23***^^
Note: * – the differences relatively to the control group are significant (* – P < 0.05, ** – P < 0.01, *** – P < 0.001), 

^ – differences relatively to group AH data < 5 years are significant (^^ – P < 0.01, ^^^ – P < 0.001).

The level of IL-1β in the group of patients with AH of 
II degree up to 5 years was 14.75 ± 1.36 pg/ml, and in the 
group with grade II AH more than 5 years – 17.15 ± 1.38 
pg/ml, exceeding normative values in 1.48 (P < 0.05) 
and 1.73 times (P < 0.01). The differences between the 
groups were statistically insignificant. The IL-6 content 
in the group of patients with grade II AH up to 5 years 
was 9.36 ± 0.81 pg/ml, and in the group with grade II 

AH more than 5 years – 10.15 ± 0.94 pg/ml. These val-
ues were statistically significantly higher than those of 
practically healthy individuals at 2.74 (P < 0.001) and 
2.97 (P < 0.001) times. However, the differences in the 
rates between the groups, depending on the duration of 
the disease, we did not reveal. The TNF- α content in 
the group of patients with grade II AH up to 5 years was 
11.89 ± 1.07 pg/ml, and in the group with grade II AH 
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more than 5 years – 13.36 ± 1.23 pg/ml. These values sta-
tistically significantly exceeded those of healthy subjects 
in 2.6 (P < 0.001) and 2.92 (P < 0.001) times. However, 
the differences in the rates between the groups, depend-
ing on the duration of the disease, we did not reveal.

Consequently, in patients with grade II AH, the 
changes in the indices of all cytokines studied did not 
depend on the prescription of hypertension.

Thus, the severity of changes in the content of pro-
inflammatory cytokines in patients with CCI of hyper-
tonic genesis, depending on the duration of the disease, 
was not revealed.

The increase the levels of IL-1β, IL-6 and TNF-α 
in patients with CCI on the background of hyperten-
sion convincingly reflects the dynamics of the immu-
nopathological process, correlating with the clinical 
picture and the more pronounced decrease in the cog-
nitive scores in this group of patients. In many respects 
the development of cerebrovascular insufficiency is 
determined by the formation of micro- and macroan-
giopathies, leading to the formation of metabolic and 
hemodynamic disorders. Diffuse lesion of small arter-
ies, observed with CCI hypertensive genesis is accom-
panied by a wide range of changes in the brain. The 
defeat of the brain is characterized by the gradual ac-

cumulation of ischemic and secondary degenerative 
changes in the brain, caused by repeated ischemic epi-
sodes in various vascular pools, primarily in the blood 
supply zones of shallow penetrating cerebral arteries 
and arterioles.

It is known that cerebral ischemia itself leads to the 
accumulation of cytotoxic substances, which in turn 
lead to the activation of microglia, which begins to 
progressively produce cytokines. Apparently, the re-
sults obtained by us confirm the increase in the level of 
proinflammatory cytokines. In addition, a significant 
increase in production of IL-6 was a marker of the acti-
vation of the pathological process in the atherosclerotic 
genesis of CCI, It is known that IL-6 is an intermediate 
cytokine, the long-term activation of which is clinically 
manifested by chronicization and autoimmunization of 
the organism.

Conclusion: CCI is characterized by an increase in 
the level of pro-inflammatory cytokines, especially IL-6. 
The greatest changes were noted in patients with CCI of 
hypertonic genesis and the dynamics of their level change 
was directly dependent on the degree of hypertension. 
The expression of changes in the content of proinflam-
matory cytokines in patients with chronic hypertensive 
genesis does not depend on the duration of the disease.

References:
1. Gafurov B. G., Alikulova N. A. Early neuroprotection reduces the risk of developing post–stroke dementia: a 

scientific publication // Neurology. – Tashkent, 2011. – No. 4. – P. 85–86.
2. Diagnosis and treatment of hypertension. Russian recommendations (revision III). M: VNOK – 2008.
3. Kataeva L. N., Karzakova L. M., Saperov V. N., Oreshnikov E. V. The study of cytokine status in cerebral stroke 

// Immunology. – 2005. – T. 26. – No. 3. – P. 161–164.
4. Kuvacheva N. V., Salmina A. B., Komleva Yu.K. and others. Normal permeability of the blood–brain barrier, 

with developmental disorders of the brain and neurodegeneration // Journal of Neurology and Psychiatry. – 
Moscow, – 2013. – No. 4. – P. 80–85.

5. Martynova G. I. Clinical and immunological comparisons for chronic ischemic disease of the brain of 
atherosclerotic genesis // Journal of Neurology and Psychiatry named S. S. Korsakov: Appl. Stroke. – Moscow, – 
2001. – No. 2. – P. 40–44.

6. Nechunaeva E. V. Immuno–biochemical indicators in the early diagnosis of chronic cerebral ischemia: Abstract. – 
Ekaterinburg, – 2011. – 25 with.

7. Poletaev A. B., Alferova V. V., Abrosimova A. A. and others. Natural neurotropic autoantibodies and pathology 
of the nervous system. Neuroimmunology. – 2003. – T. 1. – No. 1. – P. 11–17.

8. Buga A. M., Di Napoli  M., Popa–Wagner  A. Preclinical models of stroke in aged animals with or without 
comorbidities: role of neuroinflammation //Biogerontology. – Craiova (Romania), – 2013. – Vol. 14. – No. 6. – 
P. 651–62.



Section 5. Medicine

148

9. Kuriyama N.(1), Mizuno T., Kita M., et al. Predictive markers of blood cytokine and chemokine in recurrent 
brain infarction // J Interferon Cytokine Res. – 2009. – Nov 29(11). – P. 729–34. doi: 10.1089/jir.2009.0012. 
Kyoto, Japan.

10. Smith J.A.(1), Das A., Ray S. K., Banik N. L. Brain Res Bull. – 2012. Jan 4. – 87(1). – P. 10–20. Role of pro–
inflammatory cytokines released from microglia in neurodegenerative Diseases // Brain Res Bull. – 2012. Jan 
4.87(1). – P. 10–20. Charleston, SC29425, USA.



CLINICAL COURSE OF TRAUMATIC INTRACRANIAL HEMATOMAS

149

Hazratkulov Rustam Bafoevich,
Republican Scientific Practical Medical Center

of Neurosurgery, Uzbekistan
E-mail: arslanovazera@gmail.com

CLINICAL COURSE OF TRAUMATIC INTRACRANIAL HEMATOMAS

Abstract: Studied the features of clinical course of 64 patients with traumatic intracranial hema-
toma in acute period. Were chosen 2 ways of clinical passing – decompensate and sub compensated. 
Decompensate way of clinical passing marked at 71.0% of victims, when at the first hours after 
injury had been developed heavy, very heavy, and at one third of sick’s terminal state, depression 
of consciousness level 8 and less marks by Glasgow Coma Scale, (GCS), prevails rude dislocation 
syndrome. Subcompensated variant develops at 29.1%, state might be as satisfacted, as heavy with 
depression of consciousness level from 9 to 15 marks by GCS, during expressed cerebral and disloca-
tion symptom otology, focal hemispheric neurological symptoms at half of patients.

Keywords: traumatic brain injury, hematoma, treatment.
Trauma in the past and now days remains one of the 

main causes of mortality. It is the second leading cause 
of death after cardiovascular and oncology diseases. Epi-
demiological data shows that among different types of 
injuries craniocerebral trauma is one of the main causes 
of mortality and morbidity and significantly influence 
on decrease of population labor activity in the industrial 
countries [1, 2, 4, 9].

The incidence of craniocerebral trauma is 36–40% of 
all trauma cases [7, 8]. The majority of victims are people 
of working age. Among the causes of disability, the lead-
ing place is occupied by a severe craniocerebral injury 
(SCCT). It leads to irreversible health disorders in 25–
30% of the cases, and the lethality at it is – 68–70% [3, 11].

Serious craniocerebral trauma include now brain 
damage, which causes a violation of the patient’s con-
sciousness level in 3–8 points on the Glasgow coma scale 
(GCS), when assessing it not less than 6 hours after the 
injury, in conditions of correction of arterial hypoten-
sion, hypoxia and the absence of any intoxication and 
hypothermia [6, 10].

One type of T SCCT is traumatic intracranial hema-
tomas of large volume. They range from 2% to 16.6% of 
the total CCT [5, 12].

The purpose of the study: to investigate the clinical 
course in patients with traumatic intracranial hematomas.

Materials and methods. 64 patients were hospital-
ized in the Republican Scientific Practical Medical Cen-

ter of Neurosurgery. They were examined and treated. 
Among them men – 55 (85.9%), women – 9 (14.1%). 
All patients recieved urgent care. The majority of patients 
48 (75.0%) were delivered in severe or extremely serious 
condition (the level of oppression on the Glasgow coma 
scale was 8 or less, 45 (70.3%), acute subdural hemato-
mas. epidural hematomas were 14 (21.9%), and in 7.8% 
(5 patients) episubdural hematomas were detected.

All patients underwent a comprehensive examina-
tion: general and neurologic examination, craniography, 
ECHO-ES, CT or MRI of the brain. Consciousness was 
evaluated on the Glasgow coma scale: clear (GCS15 
points), moderate stunning (13–14 points), deep stun-
ning (11–12 points), sopor (9–10 points), moderate 
coma (7–8 points), deep coma (4–6 points), terminal 
coma (3 points). The task of CT and MRI was to deter-
mine the localization, type and volume of hematomas, 
the volume of foci of brain contusions and all foci of 
pathological density (hemoangiopathic posttraumatic 
ischemia, perifocal edema around the hematoma, limited 
and widespread foci of brain contusion, hygroma).

In patients, the volume of hematomas was 100–160 
cm3 (average volume –130 cm3). In 75% of the affected 
patients, the volume of acute subdural hematoma is up to 
150 cm3 (the average volume is 130 cm3). The volume of 
acute epidural hematoma in patients varied from 100 to 
250 cm3 (the average size of the acute epidural hemato-
ma was 120 cm3). The volume of episubdural hematoma 
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with an average value of 130 cm3 did not exceed 180 cm3. 
In 4 (0,6%) patients bilateral hematomas were detected, 
their volume in the total exceeded 100 cm3.

Results and its discussion. Neurological symptoms 
were divided into cerebral, focal hemispheric and stem. 
Contraindication to the intervention was only an ex-
tremely serious condition of the patient, which required 
resuscitation (unstable hemodynamics, blood pressure 
below 80 mmHg). After stabilization of the condition, 
such patients were also operated. During the traumatic 
intracranial hematomas surgery, decompressive or osteo-
plastic craniotomy was performed.

The clinical picture with traumatic intracranial hema-
tomas (TIH) of large volume already in the first hours 
significantly differed from the classical one. The so-called 
“light gap” in high-volume TIH was observed rarely in 7 
(10,9%) patients. The majority of patients 48 (75,0%) 
who arrived from the scene were taken in a serious and 
extremely serious condition, in a coma. Three (0,5%) 
patients were affected in terminal condition (GCS – 3 
points), 4 (0,6%) patients were delivered in extremely 
serious condition – 4 points according to GCS. Only in 2 
(0,3%) patients with high-volume TIH, the level of con-
sciousness during admission was determined by 15 points.

Of the 45 patients with acute subdural hematomas, 
25 (39,0%) reported with an inhibition of consciousness 
of 8 or fewer points in the GCS, with epidural hemato-
mas in 7 (50,0%), and of 5 patients with episubdural he-
matomas, there were 3 (60,0%)). Severe condition and 
expressed disorders of consciousness, observed in most 
cases in patients with high-volume TIH, were character-
istic features in the clinical picture. Since most patients 
came in a coma, to identify verbal disorders, sensitive 
disorders were often not possible. Of all the victims 
with traumatic intracranial hematomas of large volume, 
hemispheric focal neurological symptoms were detect-
ed in 19 (29,7%). In the remaining patients, against the 
background of oppression of consciousness to the coma, 
clinical signs of dislocation took place. The more severe 
the condition of the victims, the less frequent and diffi-
cult it was to identify focal symptoms. Out of 48 patients 
admitted with depression of consciousness of 3–8 points, 
focal symptomatology was detected in 20 (21,7%), out 
of 13 patients admitted in the state of 9–11 points, local 
neurologic symptoms were noted in 5 (35,7%). Local 
neurologic symptoms were more common in acute epi-

dural hematomas 47,6% and less often with acute sub-
dural hematomas – 24,2%. Less detectable focal symp-
tomatology in patients with acute subdural hematomas 
is most likely due to the severity of their condition. As it 
was already shown, in the patients with acute subdural 
hematomas the condition was more severe. The absence 
of focal neurological symptoms is also attributed to the 
distinctive features of the clinical picture of traumatic 
intracranial hematomas of large volume. Lethality in the 
absence or presence in the clinical picture of traumatic 
intracranial hematomas of a large volume of local neuro-
logic symptoms was 71,9%, respectively.

Symptoms of brain stem lesions in these patients tes-
tified to the induction of the brain in the stage of gross 
decompensation. Depending on the severity of the pa-
tients’ condition, the clinical signs of brainstem lesions 
were manifested by a combination of symptoms, the 
most frequent of which were eyeballs (83%) mydriasis 
on the side of the hematoma (80%), bilateral pathologi-
cal step reflexes (64%). Bilateral mydriasis was noted 
in 62% of patients admitted in terminal and extremely 
serious condition. Mortality among patients with a de-
compensated variant of the clinical course was 71.9% (46 
patients out of 64 died).

Subcompensated variant of the clinical course. With 
this variant of the clinical course, the patients’ condi-
tion was assessed as satisfactory (2 patients), moderate 
(5 patients) and severe (12 patients). The level of oppres-
sion of consciousness in these observables was estimated 
from 9 to 15 points according to the GCS. Even with 
oppression of consciousness to the level of sopor, respira-
tory disturbances and hemodynamics requiring urgent 
instrumental correction in patients of this variant of the 
clinical course of traumatic intracranial hematomas, we 
did not note. Just like in patients with a decompensated 
variant of the clinical course, the frequency of detect-
able hemispheric neurological symptoms depended on 
the patient’s level of consciousness. Focal neurological 
symptoms were detected in 33% of the patients who re-
ceived 9–12 GCS depression, and in 62% of patients with 
a consciousness level of 13–15. Local signs of brain dam-
age (verbal disorders, flattening of the nasolabial fold, 
deviation of the tongue, hemiparesis or hemiplegia) 
necessarily accompanied by certain stem symptoms in 
the form of anisocoria, a decrease in pupillary response 
to light, diverging strabismus, unstable bilateral patho-
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logical reflexes, bradycardia. In 38.3% of patients with 
HF in the clinical picture prevalent cerebral symptoms 
(headache, nausea, vomiting), accompanied by moder-
ately expressed stem symptoms (anisocoria, bradycardia, 
unstable bilateral pathological stop reflexes).

Thus, as in the case of a decompensated variant, 
the dislocation syndrome prevailed in patients with a 
subcompensated variant of a large volume of TIH in a 
clinical picture, and focal neurological symptoms were 
manifested only in half of the observations. Mortality 
with a subcompensated option was 33.3%.

Increased mortality among patients with a lack of 
local neurological symptoms compared with patients 
who had local neurological symptoms was also associ-
ated with a rapidly developing dislocation syndrome and 
impaired vital brain stem function. The clinical picture of 
the expressed dislocation syndrome was determined by 
the damage to the brain stem sections, which often had 
an irreversible character.

Conclusion. Two variants of the clinical course of 
acute traumatic intracranial hematomas of large volume 
are distinguished: decompensated and subcompensated. 
The decompensated variant of the clinical course was 
noted in 71.0% of the victims, during which, in the first 
hours after the trauma, a severe, extremely severe, and in 
a third of patients the terminal state, the level of oppres-
sion of consciousness corresponds to 8 or less points in 
the GCS, a rough dislocation syndrome predominates 
hemispheric symptoms. The lethality with this variant 
reaches 71.9%.

A subcompensated variant of the clinical course de-
velops in 29.1% of the patients – the condition can be ei-
ther satisfactory or severe with depression of conscious-
ness from 15 to 9 points according to the GCS; on the 
background of severe cerebral and dislocation symptoms 
focal hemispheric neurologic symptoms were noted in 
half of the patients. Mortality with a subcompensated 
version of the clinical course is 33.3%
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Abstract: The influence of group self-monitoring and self-care training of 204 patients with 
chronic heart failure of IІ–IV functional class according to NYHA (average age – 58.7 ± 12.9 years) 
on functional status, quality of life, exercise tolerance, echocardiography indices, rate of adverse 
events development was studied. The duration of follow-up period was 6 months. Self-monitoring 
and self-care training of patients with CHF contributed to functional status improvement, quality of 
life improvement and exercise tolerance. The following results were noted: therapy high compliance 
maintenance, rate and risk of repeated admissions associated with CHF decompensation reduction, 
left ventricular ejection fraction increase in group training group.
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To the present day cardiovascular diseases consoli-
dated their leading position in the structure of mor-
bidity and mortality and in Uzbekistan their share is 
59.3% in the structure of total mortality [1]. Chronic 
heart failure (CHF) hardly worsens the quality of life 
of patients, 4 times increases the risk of mortality, and 
mortality rate of patients within 1 year is 15–50%. De-
spite the certain achievements in CHF diagnosis and 
treatment, the prognosis for these patients remains 
unfavorable. The half of all patients dies within 5 years 
after diagnosis establishment [2]. Heart failure (CF) 
remains one of the topical health care problems in many 
countries in the world, including Uzbekistan [3].

One of the effective methods for quality of patients 
with heart failure treatment improvement became the 

heart failure treatment regimens, the most important 
part of which is the training of patients and their relatives 
[4]. Thus, according to meta-analysis of 6 relevant clini-
cal trials data, the training in combination with active 
patients’ observation didn’t affect their mortality com-
pared to control group within 6 months, but it halved 
the risk of admission in case of CHF [5]. Analysis of the 
patients with CHF admission reasons showed that in al-
most 70% of cases they are based on behavioral factors 
(recommended way of life non-compliance: nutritional 
care, exercise regimen, drug therapy) [4]. According 
to study results, only one third of the patients after dis-
charge from the hospital continue to take angiotensin-
converting enzyme inhibitors (ACE inhibitors) and only 
15% – beta-blockers (BB) and diuretics [5, 6]. In con-
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nection with the above, the main problem of HF treat-
ment is that even considering proper diagnosis, timely 
and adequate therapy, the effectiveness is inadequate, as 
patients poorly follow recommendations. In addition to 
correct treatment order, it is also necessary to ensure that 
the patient will follow all the recommendations.

The aim of this study was to determine the role of 
training and outpatient observation in treatment opti-
mizing in patients with CHF.

Materials and methods: Patients’ selection and 
their inclusion in study were carried out in the Depart-
ment of the Republican Specialized Cardiology Center 
of the Ministry of Health of the Republic of Uzbekistan. 
The study was screening and included the patients diag-
nosed with CHF [4]. The study included 204 patients 
aged from 19 to 82 years (average age 58.7 ± 12.9), where 
127 (62.3%) were men and 77 (37.7%) – women. Pa-
tient’s medical history study allowed finding out that be-
fore admission, HF clinical features and symptoms were 
manifested from several months to 15 years ago.

The main cause of CHF was coronary heart disease 
(CHD) (58.8%), and in more than half of cases (68.3%) 
it was combined with arterial hypertension (AH). Non-
coronarogenic myocardium diseases included: evoked 
and congenital heart disorders – 16.2%, cardiomyopa-
thy – 11.3%, myocarditis – 1%, AH without visceral in-
jury – 12.7%. The results of this study part are associated 
with previous multicenter trials in Europe and Russia, 
demonstrating the large IHD contribution to CHF de-
velopment [7, 8]. In 27.5% of cases, diabetes mellitus 
(DM) of type 2 and 18.6% of Chronic Obstructive Lung 
Disease (COLD) were detected as a background disease.

All the patients underwent well-defined therapeutic 
training, including two group sessions for 30–40 min-
utes. Before discharge from the hospital, each patient 
received written recommendations that contained a list 
of drugs including the doses and dosage frequency, direc-
tions for salt consumption reduction and daily control of 
body weight, as well as an instruction sheet for patients 
with CHF and session materials. In addition, the clinic’s 
telephone numbers for patient calling a doctor for ad-
vice are also listed. Throughout the follow-up period, pa-
tient’s condition and patients’ adherence to prescribed 
treatment were assessed via calls once per month, and 
treatment recommendations were given. A drug therapy 
was carried out at hospital in accordance with national 

standards for CHF treatment. After discharge from the 
heart disease department, all patients were recommend-
ed to continue taking prescribed drugs. The follow-up 
period was 52 weeks, during which each patient visited 
the doctor 3 times: first visit – initiating (week 0), second 
visit – interim (week 24), third visit – final (week 52).

Over the follow-up period, the dynamics of the fol-
lowing parameters was analyzed: patients’ clinical state, 
6-minute walk test distance, quality of life (QoL) by use 
of Minnesota Living with Heart Failure questionnaire 
(MLHFQ), heart structure and function objective indi-
cators according to echocardiography (ECHO), patients’ 
adherence to treatment, adverse events development – 
repeated admissions, CHF decompensation, death.

The study results are processed by variance analysis 
methods (Student’s t-test for paired calculations and χ2 
criterion) using BIOSTAT software package. The data are 
presented in the form of M ± SD. Statistically significant 
were the differences at p < 0.05.

Study results and their discussion: Patients regularly 
took ACE inhibitors/angiotensin-2 receptor antagonists 
(AIIRA), aldosterone antagonists and indirect oral antico-
agulants in 99%, 93.8% and 19.5% of cases, during the first 
24 weeks, respectively, where the good tolerability and safety 
of these drugs were observed. By week 24, 91.8% of patients 
continued to take BB, where a heart rate decrease (HR) 
was observed in 12 patients who took drugs in combination 
with amiodarone, whereanent they stopped taking BB. At 
the same time, by week 24 of the follow-up a significant de-
crease to 38.5% in the need for diuretics was observed due 
to CHF symptoms and signs decrease in patients. By week 
52 of the follow-up, 88.8%, 92.9% and 19.4% of patients 
continued to take BB, aldosterone antagonists and indirect 
oral anticoagulants on a regular basis, and respectively, the 
drugs were tolerated well, without side effects. During the 
second half of the year, 89.4% of patients took ACE/AIIRA, 
19 patients stopped taking the drug due to arterial blood 
pressure decrease. By week 52 of the follow-up, the need 
for diuretics was noted in 20.6% of patients.

A close correlation between the patients’ with CHF 
health literacy level and their adherence to treatment 
was revealed. Thus, Noureldin M. et al. [9] found that 
patients with CHF with an adequate health literacy level 
are more confined to regular drug intake (69.4%) than 
the patients with a low health literacy level (54.2%), 
 p = 0.001. The authors believe that patients’ health literacy 
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improvement should be one of the main components in 
their adherence to therapy increase. The study of L. B. La-
zebnik’s et al, in which the analysis of reasons for patients 
with CHF repeated admission and their cost characteristics 
presented, is especially noteworthy [10]. It turned out that 
the situation concerning patients with CHF treatment in 
the Russian Federation both at the hospital and at outpa-
tient levels remains extremely alarming. Outpatients with 
stage II CHF received ACE inhibitors only in 50% of cases, 
and BB took less than 25% of patients. According to CHF 
severity increase, the treatment of patients becomes more 
inadequate to existing recommendations. Only 55% of 
patients with stage II CHF use ACE inhibitors, and BB – 
14.7%. In patients with stage III CHF, ACE inhibitors us-
age decreases to 21.9% and BB to 6.2%, while the frequency 
of cardiac glycosides prescription increases to 71.9%.

Thus, training and dynamic monitoring of doctor’s 
recommendations following by the patients allowed to 
really maintaining a sufficiently high patients’ adherence 
to therapy. How did this affect the disease state?

The tolerance of physical activity significantly im-
proved in patients. According to 6-minute walk test results, 
a significant tolerance to physical activity increase was 
noted in 24 and 52 weeks. The distance of 6-minute walk 
test initially was 196.6 ± 69.2 m. After 24 and 52 weeks of 
the follow-up and treatment, its increase to 302.5 ± 81.8 
and 329.1 ± 82.4 m was observed, respectively, p < 0.05 
compared to initial data. Similar data were also obtained 
in the study of S. Berdnikov [11], where the functional 
status of patients was significantly improved in the group 
of outpatient self-monitoring according to 6-minute walk 
test results. The distance run in 6-minute walk test in the 
group by month 9 of the study increased on average from 
174.5 (108–231.5) m to 248.5 (142–324) m (p = 0.001). 
By the end of the study, the distance run in 6-minute walk 
test in outpatient self-monitoring group was significantly 
greater than in the control group (p < 0.05).

QoL assessment by using Minnesota Living with 
Heart Failure Questionnaire during the follow-up period 
revealed a tendency to positive dynamics in comparison 
with initial data. QoL improvement by week 24 was not-
ed by 14.1% (58.7 ± 11.4 points), and by week 52 – by 
28.1% (49.1 ± 9.5 points) compared with initial indices 
(p < 0.05). There is data that patients’ QoL with insuf-
ficient medical literacy is lower than in patients who have 
an adequate medical literacy level (55.4 vs. 63.9 accord-

ing to Heart Failure Symptom Scale, adjusted difference 
7.20, p < 0.01) [12]. Based on the study conducted by 
Lycholip E. et al. [13] results, patients with CHF train-
ing improved their quality of life (it was assessed using 
Minnesota Living with Heart Failure Questionnaire, 
37.9 ± 18.78 vs. 49.39 ± 17.86 before training, p < 0.001).

Thus, a significantly better functional state and 
greater tolerance to physical activity were established in 
patients with CHF under active care, against the back-
ground of therapy conducted.

A sufficient duration of the current study allowed 
obtaining evidence of cardiac remodeling progression 
containment possibility during adequate therapy. Cen-
tral hemodynamics parameters according to ECHO data 
underwent significant changes. After 24 weeks of the 
follow-up, end-systolic dimensions (ESD) of left atrium 
(LA), end-diastolic (ED) and end-systolic volume (ESV) 
of left ventricle (LV) indices decreased from 4.37 ± 0.89 
to 4.23 ± 0.8 cm, from 200.7 ± 67.2 to 192.6 ± 55.4 ml 
and from 112.9 ± 53.6 to 101.3 ± 45.7 ml (p < 0.05), re-
spectively, and consequently, left ventricle ejection frac-
tion (LVEF) increased from 45.6 ± 8.6 to 49.3 ± 9.4% 
(p < 0.05). The analysis after 52 weeks of the follow-up 
showed that the majority of patients had positive dynam-
ics maintenance on the part of ECHO indices, compared 
with initial indices. Thus, by week 52, a decrease in LA 
ESD to 4.2 ± 0.76 cm, LV ED to 189.9 ± 55.3 ml, LV ESV 
to 100.1 ± 44.5 ml (p < 0.05) and an increase in LV EF to 
48.9 ± 9.4% (p < 0.05) were observed. All this testifies to 
active follow-up and adequate therapy positive influence 
on our patients’ basic cardiovascular system indices.

Similar results were obtained in the study of N. A. Ko-
shelev et al. [14], where in patients of active surveillance 
group, by 24th week, a significant improvement of such 
parameters as LA ESD, LV ESD, compared with the pa-
rameters of patients from the standard treatment group 
was observed. At that, EF in patients of active follow-up 
group, become more significant than EF in patients of the 
control group. At further follow-up, the patients of the 
control group continue to show unfavorable dynamics 
of echocardiographic parameters changes.

Thus, adherence to recommended medication al-
lows patients to achieve a certain intervention in cardiac 
remodeling in actual clinical practice. Does active out-
patient management of patients with CHF affect their 
prognosis, adverse events development?
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Yes, it does. Even over such a relatively short period, 
positive changes in patients’ treatment results were noted. 
The total number of adverse events during the year was 
34 cases (16.7%). At that, repeated admissions at an early 
stage (first 3 months after discharge from the hospital) 
were not required. The frequency of repeated admissions 
within one year after discharge was 33 (16.2%) cases, 16 
(48.5%) of which were men. The main reason for repeat-
ed admissions was CHF decompensation – 24 (72.7%) 
cases. Other reasons for admissions were observed in 9 
cases: 7 (21.2%) of patients were admitted due to atrial 
fibrillation seizure development, an acute cerebrovas-
cular disease was diagnosticated in 1 patient, in another 
case, the cause of admission was COLD recrudescence. 
Causative factors and comorbidity analysis showed that 
comorbid conditions most frequently were observed in 
repeatedly admitted patients (myocardial infarction in an-
amnesis – 54.5% vs. 49.4% (χ2 = 0.001, p = 0.98), perma-
nent form of atrial fibrillation – 33.3% vs. 16.5% (χ2 = 4.04,  
p = 0.046), type 2 diabetes mellitus 42.4% vs. 24.7%  
(χ2 = 4.31, p = 0.038), COLD30.3% vs. 12.4% (χ2 = 5.56, 
p = 0.018) compared with the group of not repeatedly ad-
mitted patients. A distinctive feature of modern therapeu-
tic and diagnostic process is the comorbidity availability in 
patient [15]. In general, the comorbidity prevalence rate 
is 20–30% among population at large, 55–98% among el-
derly and senile patients [16]. According to the data of 
some authors, among the majority of elder patients CHF 
almost never runs independently: in 12% it is combined 
with COLD [17], a combination with type 2 diabetes 
mellitus is observed from 12 to 22% of cases and reaches 
30% in patients with CHF of ischemic genesis [29]. When 
comparing the indices of systolic and diastolic blood pres-
sure, heart rate differences are not also revealed (p > 0.05). 
According to ECHO, LV EF values in repeatedly admit-
ted patients and the number of patients with systolic dys-
function didn’t vary definitely (p > 0.05) in comparison 
with singly admitted patients. Also, the age-related aspect 
of re-admitted patients, which showed an increase of the 
mean age (70.4 ± 6.8 years) and the number of patients 
older than 65 years (75.8%) was analyzed. The patient’s 
age is an important predictor in medicine. Young CHF 
patients have some features of relatively elderly patients, 
who have a lot of concomitant diseases, higher risk of side 
effects after drug therapy. Elderly patients are treated less 
intensively than young patients, as evidenced by the re-

sults obtained. According to E. V. Efremov et al. [18] the 
patients with CHF with a high comorbidity were older 
than the patients with a low comorbidity: 67.6 ± 8.2 and 
55.2 ± 7.0 years, respectively, p < 0.01. The total number 
of nosologies in patients with CHF also increases with age 
(p < 0.01).

No fatal outcomes among the patients examined 
were detected during the first six months of the follow-
up. During the period from 24th to 52nd week of the fol-
low-up, 1 patient (0.5%) died at the age of 43 years. This 
patient died at home and the post mortem examination 
wasn’t carried out. According to relatives, the patient’s 
death occurred suddenly. Two years ago the patient was 
diagnosed with dilated cardiomyopathy, frequent, com-
plicated ventricular arrhythmia types, as well as runs of 
ventricular tachycardia were noted. The risk factors were 
smoking, abuse of alcohol; the patient sometimes vio-
lated the diet and salt-water regimen. Against the back-
ground of complex standard therapy, the patient regu-
larly took a maintenance amiodarone dose – 200 mg per 
day. Perhaps, a ventricular tachycardia with transition to 
ventricular fibrillation was developed in patient, in con-
nection with which a sudden death occurred. Based on 
the results of retrospective cohort study conducted by 
Peterson P. N. et al. [19] it is established that low medical 
literacy level in patients with CHF is independently asso-
ciated with high rates of their mortality – 17.6% vs. 6.3% 
in patients with CHF with an adequate medical literacy 
level (RR1.97, 95% CI 1.3–2.97, p = 0.001).

The need for “Schools for patients with CHF” ubiqui-
tous organization, which would allow to timely identifying 
the patients who lose the capacity to conduct adequate 
self-monitoring and increase their adherence to treatment 
by training is obvious. The strategy of active outpatient 
monitoring and self-care among the patients with CHF, 
on-call consulting of them allowed not only to improve 
the culture of outpatient self-monitoring, adherence to 
treatment and functional status of patients, but also to 
reduce the number of repeated admissions. At the same 
time, the need for repeated admissions reduction realizes a 
significant economic effect of this form of patients’ outpa-
tient management. The directions for further research are 
seen in studying online training opportunities for patients, 
the role of nurses in patients’ outpatient self-monitoring 
organization and multidisciplinary approach and tele-
medical technologies introduction.
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FEATURES OF EFFECTS OF PESTICIDE NISSORAN ON 
BREATHING AND OXIDATIVE PHOSPHORYLATION IN 

MITOCHONDRIA OF SMALL INTESTINE MUCOSA

Abstract: Tissue respiration, oxidative phosphorylation in the mitochondria of the small intestine 
mucosa during chronic poisoning with a pesticide Nisoran in a dose of mg / kg (1/20 LD50) under 
conditions of optimal (22 °C) and high air temperature (38 °C) was studied.

Nisoran pesticide in conditions of optimal and high air temperature causes a violation of the 
functional state of the membranes and the breaking of the oxidative-phosphorylation of substrates 
of the Krebs cycle in the mitochondria of the small intestinal mucosa.

The use of ascorbic acid, root of licorice, valerian and caraway as a poisoned animal increased 
tissue respiration and oxidative phosphorylation in the small intestinal mucosa and approaches the 
control group.

Keyword:
Introduction
Digestive organs disease in the clinical conditions 

of Central Asia occupy one of the main places among 
general pathologies [5].

In this regard, a study of the mechanism of the effects 
of pesticides on the digestive system is one of the main 
problems. Important information on the state of the or-
gans of the digestive tract can be obtained by studying 
the function of mitochondria isolated from the mucous 
membrane of the small intestine [1, 3]. It has been es-
tablished that, even with mild forms of pathology, the 
mitochondria membranes form “hidden” lesions, as a 
result of which the resistance of enzymatic systems to 
the influence of unfavorable factors decreases [1, 4]. 
However, we have not encountered the materials of the 
research of the functional state of the mitochondria of 
the intestinal tract during intoxication with pesticides, 
we have not encountered in the literature available to us.

The purpose of the study- the study of tissue respi-
ration and oxidative phosphorylation in the mitochon-
dria of the small intestinal mucosa during poisoning with 
a pesticide Nisaran under conditions of optimal (22 °C) 
and high temperature (38 °C) air.

Methods of research. Experiments were carried out 
on mature female rats weighing 160–180 g. Pesticide 
Nisporan was injected repeatedly intragastrically (1/20 
LD50) for 3 months at an air temperature of 22 °C and 
38 °C. The rats were decompensed after 30, 60, 90 days 
of pesticide administration. Mitochondria of the small 
intestine mucosa were isolated by differential centrifuga-
tion [2]. The respiration of mitochondria and oxidative-
phosphorylation was carried out polygraphically (on the 
polarograph LR-9, Czech Republic) with the help of a 
platinum electrode [5]. The rate of respiration of the mi-
tochondria was expressed in microatoms of oxygen in 
1 min (mi AO2 min). As a substrate used pyruvic acid, 
succinic, α-ketoglutaric and oxalic-acetic acid.

In case of chronic poisoning of animals with pes-
ticide Nissaran, oxidation rate — V2 (oxidation rate 
in media with oxidation substrate), V3 (oxidation rate 
with addition of ADP), V4 (respiration rate after phos-
pholysis of added ADP) of the above substrates of the 
Krebs cycle and pyruvic acid decreases. Along with 
blocking the oxidation of substrates in the mitochondria 
of the small intestine mucosa, the rate of phosphoryla-
tion reaction is decreased, and the intensity of oxidative 
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phosphorylation in the mitochondria of 22 °C of pyru-
vic and α-ketoglutaric acids, respectively, decreases to 
17–29% and 25–38 ADP/O2%, respectively, while in 
the case of succinic and oxalic acetic acid, the reduction 
rate in all terms (30, 60, 90 days) decreased 16–17% and 
12–21%. In conditions of high air temperature oxidation 
of phosphorylation in all terms and studied substrates, 
the coefficient of ADP/O2 significantly changes.

In this case, a disturbance of the oxidative-phosphor-
ylation system of pyruvic and alpha-ketoglutaric acid ap-
pears to a large extent, in comparison with the oxidation 
systems of oxalic acid and succinic acid.

A particularly sharp decrease in the oxidative-phos-
phorylation rate of the substances studied in the mito-
chondria of the small intestinal mucosa was observed 
in animals with a chemical regime, therefore, under the 
influence of the in-sectoacaricide Nisoran under condi-
tions at an air temperature of 22 ° C and 38 ° C in mi-
tochondria of the small intestine mucosa the degree of 
oxidation and phosphorylation of keto acids, pyruvic, 
oxalic-acetic, succinic and α-ketoglutaric acids, especially 
at elevated air temperatures.

Thus, the Nisoran pesticide under optimal and high 
air temperature conditions damage the functional state 
of the membranes and the oxidative phosphorylation of 
substrate substrates of the tricarboxylic acid cycle in the 
mitochondria of the small intestinal mucosa.

To activate the intensity of oxidative phosphoryla-
tion of the mitochondria of the small intestine mucosa 
in laboratory animals harvested with insecticacaricide 
Nisoran, we orally administered a bio-logical active sub-
stance, which consists of ascorbic acid, licorice root, va-
lerian and cumin fruit (introduce decoction + ascorbic 
acid). In all studied ketoacids, tissue respiration increased 
from 22.6% to 32.7%, and oxidative phosphorylation 
from 18 to 31%. The appearance of tissue respiration 
and oxidative phosphorylation led to an increase in the 
coefficients of ADP/O2.

Thus, on the basis of the data obtained, it can be said 
that the oxidative phosphorylation of keto acids in the mi-
tochondria of the small intestine mucosa of experimental 
animals increases, and approaches the control group after 
the administration of plant preparations and ascorbic acid 
by poisoned pesticide Nissoran to the animal.
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CARDIOVASCULAR CHANGES OF VEGETATIVE DYSTONY 
SYNDROME IN CHILDREN OF 11–15 YEARS ON THE 

BACKGROUND OF IODINE DEFICIENCY

Abstract: The features of cardiovascular changes in the syndrome of vegetative dystonia in chil-
dren aged 11–15 years on the background of iodine deficiency. The study included 65 children with 
VDS with confirmed iodine deficiency, who made up the I-group and 55 children with VDS of the 
same age who did not have iodine deficiency symptoms (group II) at the time of observation. It was 
revealed that the symptoms of vagotonia prevailed in the children of the VDS in both groups, and to 
a greater extent in patients of the I-group who were characterized by severe clinical manifestations, 
various and profound changes in ECG and EchoCG, which can be explained by insufficient vegeta-
tive response and maintenance, adaptive reactions in such patients.

Keywords: cardiovascular changes, vegetative dysfunction, thyroid gland.
Syndrome of vegetative dystonia has a large specific 

gravity in the structure of childhood diseases. Manifes-
tations of the syndrome in 33,3% of children persist in 
subsequent periods of life, and in 17–20% of cases they 
progress, transforming into diseases such as ischemic 
heart disease, hypo- and hypertonic disease, arterioscle-
rosis of the vessels, cerebrovascular diseases, and aggra-
vate their course [2].

The thyroid gland (TG) is one of the most impor-
tant organs of human internal secretion [4]. Lack of 
thyroid hormones significantly slows down the growth 

and mental development of the child’s organism, con-
tributes to the development of vegetative disorders of 
generalized nature. Disorders of changes in the cardio-
vascular system is the most common form of vegetative 
dystonia in children and adolescents [3; 6]. According 
to Yu. F. Antropov [1] vegetative-dystonic cardiovascular 
disorders occur relatively late, usually on the background 
of pubertal rearrangement of the organism [1].

Vegetative dysfunction in VDS can be manifested 
locally in various heart structures – in the myocardium, 
which leads to disturbances in the repolarization process, 
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or in the conductive system of the heart, resulting in dis-
turbances in rhythm and conductivity [4; 7]. Among the 
signs of cardiac syndrome of VDS in children, the latter 
occupy a leading place [5]. The chronic tachyarrhythmia 
and bradyarrhythmia characteristic of VDS are the cause 
of early disability and are often associated with a risk of 
sudden cardiac death [6; 8].

In general, the above data indicate the need to study 
VDS in children on the background of iodine deficiency 
in a broader context

Purpose of the research. To study the features of 
cardiovascular changes in the syndrome of vegetative 
dystonia in children aged 11–15 years on the background 
of iodine deficiency.

Material and methods. In order to study the clinical 
and instrumental indices in children aged 11–15 years 
with VDS on the background of iodine deficiency, we 
examined 65 patients with VDS aged 11–15 years with 
confirmed iodine deficiency, which formed the main 
group and 55 children with VDS of the same age, who 
do not have iodine deficiency symptoms at the time of 
observation (control group).

Results of the research and their discussion. The 
predominance of vagotonia was indicated by complaints 
of increased sweating in 33 (50.8%) and 19 (34.5%) 
(herein and after: in patients of the I and II groups. respec-
tively); chilliness – in 32 (49.2%) and 18 (32.7%); pain 
in the legs – in 30 (46.2%) and 13 (23.6%); cardialgia – 
in 38 (58.5%) and 19 (34.5%); nausea – in 33 (50.8%) 
and 21 (38.2%); vomiting – in 7 (10.8%) and 2 (3.6%); 
periodical abdominal pain – in 26 (40%) and 17 (30.9%) 
patients. These patients had such subjective sensations as 
intolerance to stuffy rooms – in 41 (63.1%) and 22 (40%); 
a feeling of tightness in the chest and a lack of air – in 34 
(52.3%) and 20 (36.4%) patients. Fainting occurred in 
12(18.5%) and 5 (9.1%). headaches in 15 (23.1%) and 9 
(16.4%). dizziness in 19 (29.2%) and 9 (16.4%) patients. 
Characteristic signs were: a decrease in physical activity in 
41 (63.1%) and 25 (45.5%) and increased drowsiness in 
33 (50.8%) and 20 (36.4%) of examined patients.

The predominance of sympathicotonia was manifest-
ed by cold extremities in 17 (26.2%) and 12 (21.8%); 
chilling like hyperkinesis – in 17 (26.2%) and 8 (14.5%); 
palpitations – in 14 (21.5%) and 12 (21.8%) patients. 
For patients with a predominant influence of the sympa-
thetic nervous system. headaches were also common – in 
10 (15.4%) and 12 (21.8%); mood variability – in 13 
(20%) and 14 (25.5%); absentmindness and fast distrac-
tion – in 14 (21.5%) and 12 (21.8%): poor sleep – in 15 
(23.1%) and 15 (23.1%) patients.

As can be seen from the characteristics of these com-
plaints among the patients of both groups, the vagotonics 
prevailed, and this was manifested more significantly in 
the main group.

A large number of changes we have identified from 
the cardiovascular system. Thus, the widening of the 
heart borders to the left was noted in 5 (7.7%) of the pa-
tients of the main and 3 (5.5%) of the control group. The 
muting of tones was heard in 55 (84.6%) and 37 (67.3%), 
on the contrary, loud tones – in 5 (7.7%) and 7 (12.7%) 
patients. A common symptom is systolic murmur of a 
functional nature at the apex and at the Botkin point in 
45 (69.2%) and 34 (61.8%) of the examined patients. 
The revealed auscultatory disturbances of a rhythm were 
noted in the majority of patients of the basic group. In 
this case, tachycardia was observed in 20 (30.8%), and 
bradycardia in 30 (46.2%). In the control group, these 
arrhythmias were detected somewhat less frequently, re-
spectively: 16 (29.1%) and 14 (25.5%). Arterial pressure, 
as was to be expected in patients with SVD, was unstable, 
and in both groups there was a tendency to hypotension: 
29 (44.6%) and 20 (36.4%). The tendency to increase of 
blood pressure was observed in 8 (12.3%) of the patients 
in the main and in 12 (21.8%) – in the control group.

In general, a detailed study of complaints and data 
from objective research showed that in children with 
VDS in both groups, the symptoms of vagotonia pre-
dominate, and in a greater degree in patients of the main 
group. All our patients underwent an ECG study. The 
data of this study are given in (Table 1).

Table 1. – Cardiac changes in subjects with SVD according to standard ECG

№ ECG changes I group II group
1 2 3 4
1. Sinus tachycardia 21 (32.3%) 16 (29.1%)
2. Sinus bradycardia 27 (41.5%) 17 (30.9%)
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1 2 3 4
3. Sinus arrhythmia 61 (93.8%) 40 (72.7%)
4. Migration of the pacemaker 9 (13.8%) 2 (3.6%)
5. Syndrome of weakness of the sinus node 4 (6.2%) –
6. Supraventricular extrasystole 3 (4.6%) 2 (3.6%)
7. Ventricular extrasystole 6 (9.2%) 5 (9.1%)
8. Paroxysmal tachycardia 1 (1.5%) 2 (3.6%)
9. Atrioventricular blockade of the I degree 2 (3.1%) 2 (3.6%)

10. Intra-atrial blockade 3 (4.6%) –
11. Blockade of the right crus His bundle 9 (13.8%) 4 (7.3%)
12. Blockade of the left crus of His bundle 3 (4.6%) 1 (1.8%)
13. Syndrome of premature ventricular excitability 1 (1.5%) 2 (3.6%)
14. WPW- syndrome 2 (3.1%) –

Changing the rhythm of the heart is the most labile 
and easily recorded reaction of the body in response to 
any effect, therefore ECG changes were observed by 
us in all patients. Disturbance of the function of au-
tomatism in the form of sinus tachy-, bradycardia, and 
arrhythmia occurred in the majority of patients in both 
groups. However, there were some differences. Thus, in 
patients of the main group, sinus tachycardia was ob-
served more rarely and – bradycardia more often. Sinus 
arrhythmia is probably characteristic of patients with 
VDS, but it was also more often revealed in patients 
of the main group. Such changes as migration of the 
pacemaker were 2 times more often on the electrocar-
diogram of patients of the I-st group, we did not register 
the syndrome of weakness of the sinus node at all in the 
control group.

Approximately the same disturbances of excitability 
were observed, these were, in the first place, extrasystoles, 
which, in general, were infrequent in both groups. Atten-
tion is drawn to the more frequent occurrence of conduc-
tion disorders in patients with iodine deficiency. Thus, 
in the main group, compared with the control group we 
noted signs of an incomplete blockade of the right crus of 
the his bundle and the branches of the left leg 2 times more 
often. Although disturbances of intra – atrial conduction 
were revealed in both groups, clear signs of intracirculatory 
blockade – only in the I-st   group. Finally, more often in 
children with VDS, iodine deficiency was accompanied by 
metabolic changes in the ventricular myocardium (in the 
form of a high, pointed T wave), increased electric systole 
(QT interval), supraventricular crest syndrome.

Summarizing the results of the ECG study, we can 
conclude that there are various changes in the electrocar-
diogram of patients with VDS in children. In patients of 
the I-st group, ECG features can be considered as more 
frequent discovery of respiratory arrhythmia, bradycardia, 
various blockades and other abnormalities, which are pre-
dominantly determined by vagotonic influences.

All patients with VDS underwent an EchoCG study. 
We revealed a significant (P < 0.05) increase in Dd in pa-
tients of both groups, but in the main group this index 
exceeded not only the parameters of healthy children, but 
also the control group indices (P < 0.001). In the main 
group, we noted a significant excess of Ac as well (P < 0.05) 
(Table 2). The increase in the diastolic and systolic dimen-
sions of the left ventricle, most likely, can be explained by a 
decrease in the tone of the myocardium, which under con-
ditions of overload could lead to dilatation of its cavity. We 
did not notice significant differences between such indica-
tors of the main and control groups with healthy children, 
as thickness of posterior wall of left ventricle, diameter of 
the right ventricle (P > 0.1).

Particular attention was paid to the state of systolic 
function of the left ventricle. Systolic function of the left 
ventricle was evaluated according to the following indi-
ces: Vs, Vd, Impact volume (IV), Fractional index (FI). 
Evaluation of these indicators in the main and control 
groups showed that their mean values also did not dif-
fer significantly from the standards. However, in-depth 
analysis within each of the groups revealed heterogeneity 
of values   in dependence not only on the type of VDS, 
but also on the severity of its manifestations. Thus, in 
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the control group, in 12 (21.8%) patients with sym-
pathicotonic type of VDS, the mean values   of Vs, Vd, IV, 
and FI were significantly (P < 0.05) higher than those 
of healthy patients, the other patients of this group did 
not differ from these ones (P > 0.1). In the main group, 
the situation was even more complicated. We also noted 
a significant (P <0.05) high values   of Vs, Vd, IV, FI in 
10 (15.4%) patients with sympathicotonia, and in 15 
(23.1%) with vagotonia accompanied by distinct bra-
dycardia. Strengthening of the pumping function under 

vagotonia can be regarded as a compensatory reaction, 
in the implementation of which bradycardia plays a role, 
contributing to an increase in the time of diastolic fill-
ing [33]. In 10 (15.4%) patients of the primary and 10 
(18.2%) children of the control group with sympathico-
tonia, hyperkinesia of the left ventricular wall was noted. 
In 12 (18,5%) patients of the main group with vagoto-
nia, with thyroid function deficiency, and in 2 (3.6%) 
examined patients from a control group with a similar 
vegetative status, hypokinesia of the walls was revealed.

Table 2. – Echocardiographic dimensions of the heart in healthy children and those in with VDS (М ± m)

EchoCG indices Healthy children n = 25 The I group n = 65 The II group n = 55
Diastolic diameter mm 40.4 ± 0.51 42.3 ± 0.56 * 39.0 ± 0.45* **
Systolic diameter mm 26.1 ± 0.53 23.8 ± 0.55 25.0 ± 0.49
Thickness of posterior wall of left 
ventricle mm 7.0 ± 0.35 6.3 ± 0.29 7.2 ± 0.32

Diameter of the right ventricle mm 10.3 ± 0.30 9.5 ± 0.43 9.6 ± 0.37
*– Reliability of indices of the main group. (Р < 0.05). **– Reliability of indices of the control group(Р < 0.001)

Summarizing the results of the EchoCG survey, it 
can be concluded that the changes in echocardiography 
are more dependent on the initial type of vegetative sta-
tus and the degree of its severity and are due to the adap-
tation of CCC in conditions of vegetative dysregulation.

Conclusions.Thus, the study of clinical and instru-
mental indices in children aged 11–15 with VDS showed 

the advantage of the vagotonic type of the initial vegetative 
tone in both groups. The difference in VDS in children on 
the iodine deficiency can be considered as more severe 
clinical manifestations, various and profound changes in 
ECG and EchoCG, which can be explained by insufficient 
vegetative response and maintenance, as a result of the dis-
turbance of adaptive reactions in such patients.
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THE ROLE AND PLACE OF ENTERAL MANAGMENT IN 
THE COMPLEX OF TREATMENT OF ACUTE INTESTINAL 

OBSTRUCTION NON-TOMOROUS ETIOLOGY

Abstract: We analyzed the results of treatment of 176 patients aged 20 to 78 based on the basis 
of 2nd and 3rd clinics of the Tashkent Medical Academy for the period 2010-2017, on the occasion 
of acute intestinal obstruction of non-tumor genesis. The most common was the adhesive intestinal 
obstruction, that was 57.9% in cases. All patients had intra- and postoperative decompression of 
the intestine. The standard treatment complex was amended with intestinal lavage, enterosorbtion 
using sorbent - zerotox and early enteral nutrition. The level of decrease of enteral intoxication was 
assessed by improving the general condition of the patient, determining the level of leukocyte index 
of intoxication, medium-weight molecules, urea and according to electroenterography, after which 
was started enteral feeding with a balanced nutrient mixture. Against the background of the complex 
treatment, spent bed-days amounted to 9 ± 1, postoperative complications 7.4%, without mortality.

Keywords: acute intestinal obstruction, enteral intoxication, syndrome of intestinal insufficiency, 
enterosorbtion, enteral feeding.

Acute intestinal obstruction (OIO) is one of the most 
complex problems in emergency surgery of the abdomi-
nal cavity [1, 3, 4]. The number of patients suffering from 
violations of intestinal permeability of non-tumorous gen-
esis increases yearly, especially among the elderly and se-
nile. Against the background of the decline in manifested 
forms of the disease (curvature, nodulation, invagination, 
etc.), the incidence of adhesive obstruction significantly 
increased, which entails an increase in the late treatment 
of patients in medical institutions, increases the number 

of diagnostic errors at all stages of providing care to this 
category of patients [2 , 8, 12].

Syndrome of intestinal insufficiency (SII) is an in-
tegral part of the pathogenesis of AIO [1, 5, 14]. SII is 
a complex symptoms, accompanied by a violation of all 
bowel functions, resulting in the latter becoming the 
main source of intoxication and development of multiple 
organ failure [7, 10, 15]. SII is the main cause of endog-
enous intoxication and is still one of the most difficult 
problems in terms of diagnosis and treatment [4, 6, 9].
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Paresis of the intestine arises from the dysfunction of 
the autonomic nervous system, with an increase in the 
flow of impulses to the muscular shell of the intestinal wall 
along the sympathetic nerves and the suppression of para-
sympathetic innervation, which is caused by stimulation 
of the introns of internal organs and damage to the central 
nervous system due to intoxication [2, 8, 11]. According 
to a number of authors, intestinal and intra-abdominal 
pressure increase is observed, which causes metabolic dis-
orders, absorption of intestinal contents, and translocation 
of bacterial flora, leading to intestinal insufficiency, which 
is the main cause of death of patients [5, 13].

Treatment of AIO should include the elimination of 
the source of obstruction and measures to eliminate its 
aftermath [1, 9].

The purpose of our study was to improve methods of 
correcting SII in acute intestinal obstruction of non-tumor 
genesis by carrying out a complex of enteric measures.

Materials and methods
We conducted an analysis of the examination and 

treatment of 176 patients with acute mechanical intesti-
nal obstruction of the non-tomorous genesis in the surgi-
cal department of the II and III clinics of the Tashkent 
Medical Academy in the period 2010–2017 at the age of 
20 to 78 years. All patients were divided into 2 groups. 
The control group was 81 (46.1%) patients, and the main 
group was 95 (53.9%). Among them, there were 109 
men (61.9%), and women 67 (38.1%).

Among all the examined patients, the most common 
cause of AIO was adhesive obstruction, which was ob-
served in 102 (57.9%) cases. All patients with adhesive 
intestinal obstruction were 5 and 6, respectively, Clin-
ico-morphological classification of peritoneal fibrosis 
according to P.N. Napalkov (1977). It should also be 
noted that the adhesive process in 91 cases was the cause 
of small intestinal obstruction and only 11 cases of co-
lonic obstruction. In 6 (3.4%) patients, intussusception 
of the small intestine into a thick intestinal cavity was 
the cause of AIO, and thin-intestinal invagination in 2 
(1.2%) patients. Strangulation intestinal obstruction was 
diagnosed in 49 (27.8%) patients (39 patients with gut 
rot, 10 with abdominal hernias). Obturation intestinal 
obstruction was in 17 (9.7%) patients (foreign bodies 
– 4 patients, gallstones and bezoars – 13 cases). In both 
groups, in the control group 13 (16%), and in the main 
9 (9.5%) patients, peritonitis was performed by perito-

neal dialysis according by method of Academician Sh.I. 
Karimov (1991).

In the control group, postoperative management of 
patients included antibiotic therapy, correction of ho-
meostatic dysfunction, parenteral nutrition, and decom-
pression of the gastrointestinal tract with a nasogastric 
tube (due to the impossibility of establishing a nasoen-
teral probe for technical reasons and a self -productive 
removal of the probe after the operation, a nasogastric 
tube was installed).

The main group was divided into 2 subgroups. The 
first subgroup included 58 patients who underwent a 
naso-intestinal probe intraoperatively. The complex of 
treatment was supplemented with decompression of the 
intestine (DI), bowel lavage (BL), enterosorption. The 
second subgroup consisted of 37 patients who also had a 
nasoenteric probe and performed DI, BL, enterosorption 
and supplemented with enteric probe feeding (EPF).

To conduct BL with enterosorption in the first sub-
group of group 2 from the first day of the postoperative 
period, 1500 ml of saline solution in a complex with 
enterosorbent (zerotox (domestic production)) was 
injected into the intestine. This manipulation was per-
formed by patients 3–4 times a day. In the second sub-
group, BL was performed with enterosorbent (zerotox) 
and supplemented with EPF with a balanced nutrient 
mixture – Perative. EPF was performed in stages, intrave-
nous drip introduced nutrient mixture, after restoration 
of bowel function.

The effectiveness of the measures performed was 
assessed depending on the patient’s general condition, 
according to the laboratory test (leukocyte intoxica-
tion index (LII) was determined by the Calph-Caliph 
method (1941), the concentration of medium weight 
molecules (MWM) toxins according to the method of 
N.I. Gabrielian and (1986), urea concentration), the ap-
pearance of peristaltic waves (determined with the help 
of electroenceology by EGS–4m apparatus (according 
to D. Sobakin (1995)).

Results of the study: In patients of the control 
group, the study of the level of leukocyte intoxication 
index, medium-weight molecules and urea revealed the 
first degree of endotoxemia in 18 (22.2%), II degree 45 
(55.6%) and grade III – in 18 (22.2% %) of patients. In 
patients with I degree, peristaltic waves appeared already 
on day 3, with grade II on days 4–5, and from III to only 
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6–7 days after the operation, peristaltic waves close to 
normal on day 5.

The results of the study show that when using the 
nasogastric tube there is no possibility of adequate de-
compression of the intestine (there is no possibility of 
aspiration of the contents of the intestine, passive out-
flow is difficult due to a persistent intestinal paresis, ac-
tive aspiration is not possible due to suction of the gastric 
mucosa to the probe). All this aggravated the patient’s 
condition due to the preservation of endotoxemia for a 
long time, the absence of intestinal peristalsis and the in-
testinal absorption function, which made it impossible to 
start feeding the patient. Continuing intoxication played 
an important role in the development of complications 
in 19 (23.4%), and lethality in 7 (8.6%) cases.

In the main group, conducted studies at an early post-
operative period revealed high indices of LII, MWM and 
urea levels, as well as a persistent disturbance of the di-
gestive and suction function of the intestine. With such 
indicators, the supply of nutrient components was not 
possible, and only measures aimed at reducing the level 
of intoxication and compensating for hypovolemia con-
tinued. The level of dehydration was determined by the 
breakdown on the hydrophilicity of the tissues by P.I. 
Shelestyuk (1978). In the first subgroup, patients with 
the first degree of endotoxemia were 14 (24.1%), with 
grade II 32 (55.2%) and grade III 12 (20.7%). And in 
the second subgroup I degree was noted in 9 (24.3%), 
II degree 20 (54.1%) and III degree 8 (21.6%) patients.

At 2–3 days, the stabilization of laboratory test re-
sults and the appearance of peristaltic waves were noted. 
Parenteral nutrition was added to the carried out com-
plex of enteral measures in the first subgroup, and in the 
second group, in addition to the parenteral nutrition of 
EZP. In the second subgroup of patients, compensatory 
measures were performed parenterally at the first stage, 
and subsequently parenterally-efferent. In this group of 
patients, the water-electrolyte balance was compensated 
for 3–4 days, and on the 4th-5th day the protein balance. 
The appearance of active peristaltic waves was noted 

on average 2–3 days after the operation, and peristaltic 
waves approximated to the norm on the 4th day.

When comparing the obtained data of all groups of 
patients, it was revealed that in patients with 2 subgroups 
in the ratio of patients to the control group and 1 sub-
group, an earlier decrease in intoxication was observed, 
which was followed by evidence of improvement in all 
clinical and biochemical indices, as well as recovery of 
digestive and absorption functions of the intestine. In 
this group of patients, the positive balance of all the in-
vestigated parameters was observed on the 5th-6th day 
in the postoperative period, which was facilitated, after 
normalization of the digestive and absorption functions 
of the intestine, by the addition of enteral administra-
tion of the balanced nutritional formula Perative, which 
included proteins, fats and carbohydrates.

Postoperative complications in the control group 
were 23.4% (19 cases), and lethality 8.6% (7 cases). In 
patients with 1 subgroup of the main group, complica-
tions were noted in 15.5% (9 cases), lethal outcome was 
1.7% (1 case), and in 2 subgroup complications were 
observed in 13.5% (5 cases) and deaths did not have.

In the control group, the spent bed days averaged 
17 ± 2, in the first subgroup of the main group 12 ± 1 and 
in the second subgroup 9 ± 1. Supplementation of com-
plex treatment with enteric treatment measures contrib-
utes to a significant reduction in the number of postopera-
tive complications (from 23.4% to 13.5%) and mortality 
(from 8.6% to 1.7%), reduction of bed-days to 1.6 times.

Conclusions
1. Conducting complex enteral measures in the early 

postoperative period (adequate bowel decompression, 
intestinal lavage, enterosorption and enteral feeding) in 
patients with initially high endotoxemia contributes to 
earlier stabilization of clinical and biochemical param-
eters, restoration of intestinal peristalsis and digestive 
and absorption function of the intestine .

2. Correct implementation of enteral measures sig-
nificantly reduces postoperative complications, lethality 
and the number of hospital days spent in a hospital.
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ANALYSIS OF OPTIMAL PERIODICITY OF PREVENTIVE MAINTENANCE OF 
RAIL SERVICE CAR TAKING INTO ACCOUNT OPERATIONAL TECHNOLOGY

Abstract: Analysis of the nature, causes of damage and modes that led to a failure of rail service 
car operated by JSC “Uzbekiston Temir Yollari” has shown that 50% of the damage falls on mechani-
cal equipment, 31.8% on electrical and 18.2% on hydraulic equipment. The result of the search and 
elimination of the failure of a rail service car, assessment of the possibility of its failure, monitoring of 
operation quality of technological process with complex mechanical, electrical and hydraulic equip-
ment should be a clear, well-coordinated static and dynamic stability of the assembly site allowing the 
basic operations of the overhead contact system. For this purpose, a certain maintenance schedule 
is carried out to reduce the flow parameter (intensity) of failures. Based on the carried out analysis 
and calculations, the authors managed to obtain the optimal periodicity of scheduled preventive 
maintenance separately for mechanical, electrical and hydraulic equipment, which is, 372.8 hours, 
500 hours, and 620.2 hours, respectively.

Keywords: railcar, main frame of the body, analytical-numerical method, preventive mainte-
nance, hydraulics, mechanics.

1. Introduction
Analysis of the nature, causes of damage and modes 

that led to a failure of rail service car operated by JSC 
“Uzbekiston Temir Yollari” has shown that 50% of the 
damage falls on mechanical equipment, 31.8% on electri-
cal and 18.2% on hydraulic equipment.

The result of the search and elimination of the failure 
of a rail service car, assessment of the possibility of its 
failure, monitoring of operation quality of technological 
process with complex mechanical, electrical and hydrau-
lic equipment should be a clear, well-coordinated static 
and dynamic stability of the assembly site allowing the 

basic operations of the overhead contact system. For this 
purpose, a certain maintenance schedule is carried out 
to reduce the flow parameter (intensity) of failures. It 
is known that three principles of assignment of opera-
tion periods between preventive maintenance are dis-
tinguished: regular, calendar and combined ones [1, 2]. 
For rail service car, a combined principle, or a so-called 
mixed mode, is used; it includes scheduled precaution-
ary repair and unplanned preventive maintenance.

To calculate the periodicity of preventive mainte-
nance of a rail service car, it is necessary to know the 
effects of the periodicity of preventive maintenance. It 
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is necessary to mention that the maintenance requires a 
certain amount of time and resources, which generally 
reduce the technical and economic efficiency. Therefore, 
reliability assessment is performed taking into account 
financial, labor and other operating costs. Equations link-
ing the reliability and maintenance costs can be obtained 
while investigating maintenance processes, taking into 
account some acceptable ranges of quantitative reliability 
indicators at minimum costs; that is, an optimal period 
of preventive maintenance is calculated, separately for 
mechanical, electrical and hydraulic equipment taking 
into account the technological nature of maintenance.

For a rail service car used for the assembling and re-
pair of the overhead contact system, which is the most 
important part of the speed and high-speed electrified 
railway, the limit state of the resource is established, that 
is, the service life for reasons of safety, of economic and 
other indicators when the maintenance system is installed.

2. Determination of optimal periodicity
Below we consider and determine the optimal period-

icity of each type of equipment, taking into account their 
physical characteristics, that is, the determinant param-
eters and extrapolating the changes in their value by the 
operating time until the limiting parameter is reached. For 
the rail service cars, it is advisable to use as determinant 
parameters the accuracy of load-carrying capacity limiter 
of the rotary crane, the frame strength mechanism, the 
tightness of the hydraulic equipment and the insulation 
failure, as well as the failure of connectors and contacts of 
electrical equipment during long service cycles. When the 
predetermined rates of resource production determined 
from the failure rate curves x (t) or the failure flow param-
eters ω (t), are reached, the time comes from which the 
unacceptable increase of λ and ω begins [4].

It is known that conducting scheduled preventive re-
pairs at increasing deviations from the adjusted parame-
ters and the failure flow ω (t), caused by aging and chang-
ing parameters due to deviation from the established 
operating conditions of the object, reduces the average 
frequency of loss of the normal mode of operation [5, 6].

Taking into account that each mechanical, electrical 
and hydraulic equipment of a rail service car is subjected 
to several types of failures, characterized by λ (t) and ω 
(t), the periodicity of scheduled preventive maintenance 
Тпл can be optimized according to the criteria for a mini-
mum of resource costs for the type of equipment and 

mode losses of electric trains traffic, due to failures of the 
equipment elements of the rail service cars.

Analysis of the average cost of preliminary inspec-
tions and routine repairs of the main parts of the equip-
ment of the rail service cars shows that the cost of their 
labor expenditures . .m pC∑  – is less than the losses from 
its emergency work ∑ =i aвC1 , leading to a decrease in its 
resource and loss from the established traffic of electric 
rolling stock (electric locomotives). Therefore, it can be 
corrected in order to minimize the total specific costs by 
solving this problem by the method of Lagrange unde-
termined multipliers, which allows us to reduce the con-
ditional optimization problem to the simpler problem of 
unconditional optimization based on the criterion of 
minimum annual costs including losses from the acci-
dents, i. e., finding an absolute extremum [7].
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maintenance of the i-th type of equipment of a rail service 
car;

λзi  – is an intensity of the i-th type of equipment fail-
ures of a rail service car;

Савi  – a total cost of emergency repair of the i-th type 
of equipment;

λавi  – is an intensity of accidents from the i-th type 
of equipment.
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Realization and volumes of maintenance of mechani-
cal, electrical and hydraulic equipment of a rail service 
car to the permissible error within their operating range 
is justified economically if the cost of its specific expenses 
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per unit of time is less than the cost of elimination of 
accidents and production costs. Therefore, the relative 
minimum of the objective function (3) should be sought 
under the limitations:
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Taking into account the limitation (4), the failure 
flow parameter ω (t) for a given object can be written 
in the first approximation in the form ω (t) = a exp (bt), 
where a and b are the coefficients that take into account 
the failure parameters for equipment types, and k is a 
given coefficient of the current cost of scheduled main-
tenance. For the objective function (3), the Lagrange 
function is written as:
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In the formula (5) we will point out that the average 
statistical growth of the failure parameter of metal struc-
ture (mainly due to the weakening of the bearings in the 
axial direction, cracks and curvature of the beams) can 
be approximated by the function (Figure 1):

 ωмет t t. . exp .( ) = ( )0 007 0 3  (6)
and for electrical equipment due to the predominant 
wear of their insulation, failure of the connectors and 
contacts, the failure flow is approximated as

 ωэл t t. . exp .( ) = ( )0 005 0 2  (7)
and for hydraulic equipment due to wear of the rod or 
piston consolidation, as well as the presence of air in the 
system, etc. the failure flow is expressed as

 ωгид t t. . exp .( ) = ( )0 003 0 13  (8)

Figure 1. Change in the failure flow parameter of metal equipment. 
2. – electrical equipment. 3. – hydraulic equipment

We denote the first term of (5) by F (t). The mini-
mum value of this function is determined by equating 
the derivatives on all variables to zero:
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Solving the obtained system, with respect to ТПЛ1, 
ТПЛ2, ТПЛ3, with the above numerical parameters of failures 
and given CП Л З i. . .  and Cавi  we obtain the optimal period-
icity of scheduled preventive maintenance separately for 
mechanical, electrical and hydraulic equipment, which is, 
372.8 hours, 500 hours, 620.2 hours, respectively.

3. Conclusion
When designing, manufacturing and using the as-

sembly site of a rail service car, it is necessary to be guid-
ed by both technical and economic measures aimed at 
ensuring not only a generalized reliability standard but 
also reliability indices for certain types of equipment 
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that provide the specified efficiency of operation with 
minimum operating costs. The expediency of calculat-
ing the maximum permissible values of the failure rate is 
shown taking into account the complexity of the existing 
reliability ratio of mechanical, electrical and hydraulic 
equipment, which is coordinated by the results of theo-
retical study and the recommended provisions for main-
tenance periodicity.

Taking into account the operational technology of 
assembly site and the average cost of routine repairs as 
well as the costs of emergency recovery work, a math-
ematical model for determining the optimal periodicity 
of maintenance with the use of Lagrange undetermined 
multipliers has been developed.

Mathematical models could be used in design and 
study of the main characteristics of the reliability of as-
sembly sites.
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THE DEVELOPMENT OF INDICATORS OF QUALITY ASSURANCE 
IN TERMS OF NEW EDUCATIONAL MODEL INTRODUCTION

Abstract: QA members of the Department of Modern Languages and Communication have cre-
ated a quality assurance scheme in terms of new Blended Learning model introduction. This scheme 
based both on the experience gained during visits to international academic bodies and knowledge 
in international teacher training programs (CELTA, Bell Teacher Campus Cambridge, etc.)

Quality Assurance team by consensus has created a toolkit that allows them to monitor teachers` 
work and offer them individual paths of further professional development. The group’s work includes 
multistep observations and methodological training-sessions addressing difficulties discovered thor-
ough observations. In addition, the team has compiled a methodological reference guide for the staff 
which puts the QA team and teachers on the same page.

This is an attempt to introduce international standards and approaches to the professional de-
velopment of our colleagues which is necessary since NUST “MISIS” is one of several universities 
participating in 5–100–2020 program. Entrants choose it, relying on the fact, inter alia, that the 
foreign language teaching here is conducted according to the international standards.

Keywords: Blended Learning, Professional development, Quality Assurance.
In order to meet the high demands stated by 5–100–

2020 program, The Department of Modern Languages 
and Communication (NUST “MISIS”) has developed 
and implemented a system of quality control of the edu-
cational process organization.

The need for a systematic approach to the quality 
control of the educational process organization was dic-
tated not only by the standards of modern high education 
framework but also by the results of diagnostic observa-
tions of the faculty in 2014. The outcome showed that:

– Teachers did not always manage to prioritize the 
lesson stages and demonstrate competent planning in 
the given time frame;

– Teachers unreasonably often relied on L1 (Rus-
sian) during the lesson;

– Teachers neglected pair and group work, having 
groups of 23 people on average, or faced difficulties in 
these forms of work organization;

– Teachers provided little initiative to students, 
which greatly limited the opportunities for students to 
self-realization and language practice;

– Teachers paid no attention to their students` feed-
back;

– Teachers did not motivate and encourage stu-
dents enough.
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To solve these problems, a Quality Assurance (QA) 
working group was established. This group consists of 
five QA experts – the department faculty who passed 
the Teacher Trainer program at the Bell, Cambridge 
Advanced Training Center in 2013–14.

In the beginning of their work (spring 2015), QA 
members have performed the following activities:

– Analytical work with the data of the point-rating 
system (BRS);

– Created tools for monitoring the teacher`s work 
during the lesson, summarizing the results from the les-
son to lesson;

– Monitored the teacher’s performance during the 
lessons and tests;

– Identified and analyzed the typical difficulties and 
methodological errors that arose throughout the lessons;

– Prepared and conducted the trainings aimed at 
methodological errors correction and the improvement 
of teaching organization quality;

At the end of the implementation phase, the collect-
ed feedback was analyzed and the quality control appro-
bation experience was assessed. Taking into account all 
the data gained, QA experts set themselves the following 
tasks for the forthcoming stage 2:

– Unify the approaches to filling out the documenta-
tion and observing the timing of information collection;

– Develop a series of practical trainings, based on 
the cases of real teachers` practice;

– Create a resource methodological base for profes-
sional competencies, which are verifiable while observa-
tions;

– Analyze the BRS results in the spring semester of 
2015;

– Develop some additional tools for focal control of 
the specific professional competencies of each teacher.

In the fall semester 2015, an introductory training 
and several in-term seminars were held at the Depart-
ment of Modern Languages and Communication. Ac-
cording to a feedback survey:

– 100% of teachers were positive about the train-
ings;

– 96% of teachers believed that the trainers man-
aged to reveal the key points of the declared topics;

– 82% of teachers said that the training gave them 
information and knowledge that they could apply in the 
classroom.

Moreover, Quality Assurance has arranged the sys-
tem of peer observations that was beneficial, according 
to faculty` feedback.

On the same stage, some new tools were created. One 
of them was an online calendar of observations, which 
helped the QA team to plan expeditiously the time for 
observations of colleagues` classes, as well as the time for 
trainings and seminars. It also allowed monitoring the 
timely tasks completion in a particular week.

Another instrument, that is Methodical booklet QA 
Guide to Classroom Management, has become favour-
able among the teachers. It represented an electronic 
booklet with a selection of methodological links and 
videos explaining the requirements for teachers within 
the competencies checked in the observer tool. Methodi-
cal links met the following criteria: they are specific in-
structions and practical advice, not contradicting each 
other, being clearly formulated and placed in open and 
trustworthy online sources. Teachers expressed gratitude 
for the creation of a methodical resource with clear in-
structions for working in the classroom. At the moment, 
the booklet is actively used by the QA team during the 
feedback sessions. The plans of the QA team include a 
daily review and update of the references.

Finally, Quality Assurance group has created a data-
base of teachers that classified them according to their 
professional competence that was recognized as a key 
to the organization of an effective educational process. 
In order to create this database, a faculty questionnaire 
was launched. Based on the replies received, a table was 
created. This chart allows one to track the presence or 
absence of certain competences from a particular teacher 
by filtering, which in turn allows specifying individual 
trajectories of the professional development of each em-
ployee. The database also allows you to assign the teacher 
one of the following statuses:

1) Beginner Teacher; 2) Competent Teacher;
3) Advanced Teacher; 4) Expert.
According to the data gathered in 2016–2017 years, 

the implemented quality control system has contribut-
ed both to the growth of the quality of teaching and the 
growth of the students’ performance indicators. Thus, we 
hope to continue working on the systematic approach 
to the quality control of the educational process orga-
nization at the Department of Modern Languages and 
Communication (NUST “MISIS”).
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METHODS FOR DEVELOPING AND GIVING SPECIAL COURSES 
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Abstract: The article discusses the experience of developing and giving a special course on “La-
sers and their practical applications” in academic lyceums and colleges for in-depth study of physics.
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To ensure a better continuity between academic lyce-
ums and university forms of education, in the academic 
lyceums it is recommended to practice giving lectures, 
seminars, workshops on special subjects, especially re-
lated to the development of new techniques and tech-
nologies along with the lessons.

Physics teacher, who holds university degree, having 
the physical and mathematical basic education, has the 
necessary scientific and methodical preparation for the 
development and implementation of the special courses 
on current trends in modern physics at academic lyceum. 
He acquires these skills in a modules of methodical disci-
plines, teacher training, preparing projects and disserta-
tions. The selection process of modules for specialized 
courses in lyceum involves the defining their content 
and their implementation into educational curriculum, 
hence some methodical issues get their solution.

First of all, it should be noted that the main content of 
the course of physics of academic lyceum, is focused on 
fundamental laws and principles of physics, and for this 
reason, the content is, to some extent, conservative. That is 
why the content of the basic physics textbooks is changing 
slowly over the years and there is a problem of selecting 
the issues and questions of modern and applied physics 
that contributes to the value of presenting special courses. 
These issues include microelectronics, nanotechnology, 
lasers and their practical applications, semiconductors and 
their use, optical fiber and its practical significance, the in-
troduction of superconductivity in physics and others.

It is important to point out the major methodologi-
cal problems to be solved for the development and re-
alization of special discipline such as “Lasers and their 
practical applications” in academic lyceums.

1. A complex and abstract theoretical and experi-
mental data of modern physics should to be fully adapted 
to the cognitive abilities of students.

2. It is necessary to provide substantive, methodolog-
ical, terminological, symbolic, graphical and symbolic 
continuity, as well as intra-and interdisciplinary relation-
ship of special course with basic course in physics, math-
ematics and others.

3. Special courses should be focused on the imple-
mentation of the principles of polytechnics. They should 
reveal wide technical application of various industrial 
achievements of physics, the physical basis of different 
areas of technology and production, the most important 
principles of instruments and devices, clarify technical 
and economical problems of the national economy. 
Reflection of the achievements and contributions of 
scientists of Uzbekistan in the development of specific 
branches of physics and technology has an important 
educational and vocational guidance significance.

4. Highly informative, pedagogic and psychological 
properties of the physical, in particular, demonstrational 
experiment create the ground for realization of the tasks 
listed in paragraph 3, and give a chance to achieve a high-
er cognitive level for the trainees. In this regard, in the 
implementation of special disciplines, special attention 
should be given to the widespread use of various types of 
visual aids: educational films, educational posters, slides, 
models and real physical experiment.

Below the experience in the development and imple-
mentation of a special course “Lasers and their practical 
applications “for the 1st – 2nd year students academic lyce-
ums of Uzbekistan with the participation of 3rd – 4th – year 
university Physics Students is described.
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The program of lasers and their practical appli-
cation

1. Patterns and types of radiation
Physical laws of radiation. Forced and spontaneous 

radiation. Energy surfaces and their formation. The de-
sign and principle of operation of lasers. Features of laser 
radiation. I – The first colloquium to check understand-
ing of the chapter [1, 17–20].

2. Types and construction of lasers
Solid-state lasers. Gas Lasers. Ion lasers. Chemical la-

sers. Semiconductor lasers. Research works of scientists-
physicists of Uzbekistan. II – The second colloquium to 
check understanding of the chapter [2, 164–198].

3. Applications of lasers
Optical connection. Holography. Application of 

lasers in medicine. Laser processing of materials. Ap-
plication of lasers in agriculture. Control of individual 
processes using laser beams. III – The third colloqui-
um to check understanding of the chapter [3, 83–98; 
4, 308–315].

4. Demonstrational experiments with the help of 
laser beams on optics physics

Demonstrational experiments on the division of 
geometric optics. Demonstrational experiments on in-
terference of light. Demonstrational experiments on dif-
fraction of light. Demonstrational experiments on the 
polarization of light. Features of laser beams and experi-
ments on the application. Glossary [5, 59–78].

As an example, let’s take the scenario technology of 
the problematic study “Optical connection”. The lecture 
can begin with the formulation of problem questions.

Can I talk on a light beam? With the invention of the 
laser, man has at his disposal a source of intense coher-
ent electromagnetic radiation in the optical frequency 
range – up to 1015 Hz. In this connection, naturally, the 
question arose about extending the principles of radio 
communication to the optical range. Arose and began 
to develop laser communication – a connection carried 
out with the help of modulated laser radiation. Usually a 
semiconductor laser or a helium-neon laser is used. The 
laser radiation is modulated by sound vibrations in the 
modulator and through the targeting device is directed to 
the subscriber at the receiving end of the line. There, the 
laser beam enters the receiver, and then into the demodu-
lator, which emits sound vibrations. These vibrations are 
amplified and fall into the sound reproduction device. 

The laser beam is transmitted not only by telephone con-
versations, it can also transmit a television program.

What is interesting and promising for laser commu-
nication? As is known, for the transmission of speech, 
music, images, it is necessary to modulate the electro-
magnetic wave accordingly, for example, it is necessary 
to change its amplitude according to a certain law. The 
frequencies characterizing the rapidity of changes in the 
amplitude of the wave must be at least ten to one hun-
dred times lower than the frequency of the wave itself. 
The modulation frequencies occupy a certain band. Its 
width is the greater, the larger the amount of information 
transmitted per unit of time. Due to the high directivity 
of the laser beam, it is possible to realize several commu-
nication channels on the same carrier, choosing differ-
ent directions in space each time. The radiation direction 
can significantly reduce the power consumption of the 
transmitter power. In addition, the danger of unwanted 
interception of transmitted information decreases. Not-
ing the advantages of laser communication, we must at 
the same time point out one of its vulnerabilities. This is 
the influence of the atmosphere on the laser beam. Fog, 
rain, snowfall, dust, cloudiness – all this, as you know, 
sharply limits visibility, which means it tears off the opti-
cal connection.

What are the difficulties of implementing laser com-
munications in terrestrial conditions? The main obstacle 
to the creation of reliable lines of laser connections in ter-
restrial conditions is the effect of the atmosphere on the 
laser beam. This impact can disrupt not only a long-range, 
but also a relatively close connection, for example, a laser 
telephone connection between two objects and the city 
borders. The effect of the atmosphere on the laser beam is 
in two ways. First, there is a gradual decrease in the inten-
sity of the beam due to absorption and scattering of light 
by gases, water vapor, aerosols. Secondly, the distortions 
of the wave front accumulating along the propagation path 
occur, mainly due to the turbulence of the atmosphere. 
The absorption of light in the atmosphere depends very 
strongly on the wavelength. To combat distortions of the 
wave front, they tend to increase the radiation directivity, 
awaiting favorable weather conditions. All these measures 
do not allow, but, increase the length of the earth’s commu-
nication lines more than a few tens of kilometers. The main 
thing is that there is still a dependence of quality and the 
very fact of having a connection from weather conditions. 
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It is expected, that the situation can change qualitatively 
when using the methods of adaptive optics in laser com-
munication lines, allowing the necessary correction of the 
wave front of radiation.

How does light propagate in dielectric fibers? To get 
rid of the influence of the atmosphere completely, you 
can use special light guides. Light guides in the form of 
thin dielectric fibers were widely used, in connection 
with which a new direction in modern optics – fiber op-
tics – arose.

The light beam introduced into the fiber is retained 
inside it due to the phenomenon of total internal reflec-
tion of light from the side surface of the fiber. Light runs 
through the fiber, obediently following all its bends. For 

a more reliable retention of light within the fiber, special 
fibers are used, called gradient ones. In them, the refrac-
tive index is maximal near the fiber axis and gradually 
decreases towards the side surface.

Thus, the basis of the organization of problem – based 
learning is the principle of the student’s learning – cogni-
tive activity, i. e. the principle of “open” to him scientific 
facts, phenomena, laws, methods of research and ways to 
apply knowledge in practice.

The direct participation of students preparing for 
teaching activities in the development and teaching of a 
special course was an important incentive for their pro-
fessional growth and the development of their research 
skills in the field of methodology.
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At present, the education system, based on the ob-
jectives of each subject, provides a variety of training 
scientific-theoretical and scientific-technical concepts. 
During the lesson, there is the need for continuous re-
view of students with modern achievements of science 
and technology.

When learning the exact and natural sciences, the 
use of interdisciplinary integration, the improvement is 
that science education system. In education, the natu-
ral sciences acquire important qualities: value, meaning 
and content. In the process of the formation of teachers 
and students express their knowledge, abilities and skills 
through a variety of educational methods in the forms of 
comparison, generalization, definitions, analysis, synthe-
sis, deduction, induction. In the process of formation of 
the methods used, the methods and forms of education 
are diverse.

It has been proved in practice that using interdisci-
plinary integration you can achieve positive results in the 
course of the lesson. The concept of interdisciplinary in-
tegration is interpreted in different literature, as well as 
various methods of pedagogy and learning [2, Б. 32]. In 
some sources, it is treated as an interdisciplinary relation-
ship technology, synergistic technologies, and interdis-
ciplinary integration.

Using interdisciplinary integration in the educational 
process accelerates knowledge generalization arising in 
the minds of students and presentation. As a result, data 
generated development skills, their self-awareness and 
logical discussion. If, to use interdisciplinary integration 
in presenting a new theme, this will increase the interest 
of students to the subject matter and level of performance.

In teaching methods, interdisciplinary integration is 
treated as a means, methods, and conditions that allow in 
a perfect cognition features, quality and nature of learn-
ing objects.

As a result of interdisciplinary integration, the teach-
er not only to update their knowledge, but also get the 
opportunity to work more on themselves, to increase 
their theoretical knowledge.

On the “Ecology” lessons using interdisciplinary in-
tegration can provide data on the areas of scientific and 
research work on the natural environment protection, 
which are conducted at the present time; on natural re-
sources and their varieties; on natural resources and the 
problems of their use; questions about the protection of 
nature; the main directions of environmental challenges 
to address these problems, etc.

In the theme “Natural resources and their species” 
ecology of the subject, said that the natural resources 
on Earth is limited, and that they decrease each time, is 
one of the global problems of human civilization today. 
That is why the problem of the need to address the issues 
of rational management of these resources, are very rel-
evant. Addressing these issues requires not only a broad 
and thorough knowledge of all the vital functions of 
ecosystems and Legislation of orders, but also purpose-
ful formation known moral foundations of society [4, б. 
121]. Modern man must realize his oneness with nature, 
it must understand that simply need to restructure the 
system of social production and consumption. Rational 
use of natural resources is a peculiar feature of modern 
society. Saving man civilization simply requires a rational 
use of available natural resources.
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In this lesson, with the above-mentioned theme will 
be appropriate and effective use of the following informa-
tion on alternative energy sources:

– Today, the resulting energy is produced on the ba-
sis of organic waste: coal, peat, oil, natural gas and oth-
ers. The use of these energy sources has its advantages 
and disadvantages. Firstly, the earth energy reserves such 
sources are very limited and they decrease with time. Sec-
ondly, the use of these energy sources are emitted into 
the environment different waste.

Generally used natureal power sources can be di-
vided into two groups. Alternative (reducing) energy 
and renewable energy sources. For renewable energy 
sources are: the sun, the wind, flowing water sources, 
power lifting or lowering of water of the oceans and seas, 
geothermal energy, obtained from the soil, biogas and 
municipal waste – gas; and to non-recoverable include: 
oil, coal, natural gas, nuclear power plants.

The use of alternative energy sources leads to inten-
sive development of many countries. The increase in 
population, the reduction of many fossil fuel reserves, 
price increases with respect to hydrocarbon lead to an 
increase in the use of new energy sources.

The term “alternative energy” refers to energy sourc-
es that are continually recovered by natural flow of natu-
ral processes. These include solar energy, wind energy, 
hydrodynamic water energy, geothermal energy, heat the 
soil, rivers and natural ponds. In addition, anthropogenic 
sources of primary energy reserves: fuel derived from 
biomass, biogas and other organic waste.

During the lesson, the examples can be explained 
that the rapid development of science and technology, an 
increase in the world’s population every day lead to the 
fact that there are food problems, as well as the energy, 
environmental, economic and social problems. Experts 
strongly concerned about the occurrence of the above 
problems, it is possible to tell the disciples on at natu-
ral subjects learned, widely using, relevant issues, terms. 
The use of alternative energy sources will provide clean 
environment preservation and prevent energy shortages 
[3, P. 61].

It should be noted that it is necessary to expand the 
use of clean, alternative and renewable energy sources 
to meet energy needs, and it becomes important. That 
is why, throughout the world, in different sectors of the 
economy, paying great attention to the use of alternative 
energy sources (Figure. 1). Renewable energy has great 
potential, creates great opportunities in the preservation 
of a clean environment, creating new jobs to meet the 
demand for energy.

At present time, when intertwined energy and envi-
ronmental issues, it will be timely to explain the urgency 
of the problem, students in continuing education.

To solve the above problems, it is necessary in the 
population, particularly the young, to form at the appro-
priate level, a culture of energy efficiency. In addition, 
for this purpose, in a continuous system of education, in 
learning natural sciences, will provide relevant informa-
tion about the energy deficit in the society, about how to 
abolish these problems.

Figure 1. Types of alternative energy sources

Among the alternative energy sources, the use of solar energy is much more convenient than other forms of energy.
Alternative energy is considered to be permanently 

restored and the never-ending worldwide, in the Earth’s 
biosphere, the source. The main utility of alternative en-

ergy is its endlessness and environmental friendliness. Its 
use does not affect the energy balance of the planet, and 
therefore, will not affect natural processes.
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In addition, in the course of the topics: “Chemical 
and biological effects of light”, it is possible to use train-
ing materials for one of the types of alternative energy-
solar energy. The molecules of the substance, swallowing 
light energy can be cleaved or transformed into another 
molecule.

This molecule conversion is a chemical process.
When exposed to sunlight, oxygen molecules of the 

atmosphere will turn into ozone molecules. This process 
is as follows:

3 22 3O ray O ie� ��� ↓
In the process of explaining this example, we recall 

the knowledge obtained by students in the chemistry les-
sons; also, the teacher uses examples for the passage of 
chemical processes.

Leaves of plants, from the viewpoint of optics, have a 
complex structure composed of a homogeneous opaque 
sphere. The leaves of a plant cell passes the process of 
photosynthesis. The leaves of the plant by photosynthe-
sis provided nutrients carbonate anhydride absorb, emit 
oxygen into the environment.

The basic equation of photosynthesis is happening 
at the expense of solar energy:

In biology class, referring to the foregoing process, 
remind these subjects “cleavage”.

6 6 62 2 6 12 6 2CO H O
ray

chlorophyll
C H O O ie+ +

Photosynthesis is a complex, multistep process. Or-
ganic matter of green leaves, chlorophyll is essential in 
this process. Energy photosynthesis, humanity may en-
joy for heating purposes, even before it began digging up 
fossil fuels. For example, the dried trees are used as fuel. 
Therefore, it is important to study the physical properties 

of plant leaves, the physical processes that occur in these 
leaves [1, P. 48].

Information about alternative energy sources also 
can be used at lessons of chemistry and biology.

Taking into account the above, in professional col-
leges, physics lessons, in accordance with each topic, you 
need to give information on solar technology, this will 
help strengthen knowledge about the possibilities of us-
ing solar energy, and contribute to independent thinking.

In the process of carrying out the topics “The Law 
of Reflection and Refraction of Light”, “Lenses and Thin 
Lenses Formula”, “Full Internal Return”, you can use solar 
engineering elements.

There are many examples of the law of refraction of 
light. Low-temperature solar devices are covered with 
glass or polyethylene film. Therefore, solar energy pen-
etrates into the device through refraction.

Solar devices such as a “warm box” that do not work 
by collecting energy from the sun’s rays are called low-
temperature solar devices.

Low-temperature solar devices include: 1) solar wa-
ter desalination; 2) solar water heaters; 3) solar green-
houses; 4) solar dryers; 5) solar refrigerators.

These devices work based on the principle of the 
work of “warm boxes”, so let us look at the principle of 
its operation. It consists of wood, metal or concrete box. 
Made of black metal plate, mountain stones, a working 
body is installed, which absorbs water, rays of light. The 
upper part is covered with glass or polyethylene film.

The manufactured box is installed at an angle of 
20–40o to the south side. A known part of the incident 
light rays passes through the glass and is absorbed by the 
working body (2-figure).

Figure 2. “Warm box” and its device: 1 – metal or concrete box, 2 – mirror, 3 – bottom drawer
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The reason for raising the temperature is in the green-
house effect. The physical explanation for this process is 
this: we know that the higher the body temperature rises, 
the shorter the wavelength of light emanating from it.

The wavelength of the rays emanating from the Sun 
is short, the glass conducts such waves well. Under the 
influence of absorbed rays, because of the low tempera-
ture, long warm waves emanate from the warmed work-
ing medium. Such waves, glass does not hold well. As a 
result, the box will turn into a cage holding light. Inside 
it rises the temperature. This phenomenon is called the 
“greenhouse effect” [5, Б. 115].

The loss of the "retained" energy in the surroundings 
and the efficiency factors passing through the glass and 
the energy incident on the solar device are determined 
by the following formulas:

Q Qret inc= β

Q Q Q Qret dis in env us en lost= + +. . . . .

Here: Qinc is the solar energy of the rays incident 
on the device; Β is coefficient of glass radioconductivity, 
depends on the angle of incidence of the beam; Qdis.
in.env is energy, which is dispersed into the environment 
from the device; Qus.en is use ful energy that performs 
work in the device; Qlost is the amount of energy lost 
from the device.

As an example, refraction of rays from the transpar-
ent surface of devices similar to solar hotbeds, solar air 
heaters can be cited; Solar water heaters; Solar houses.

When teaching the natural sciences, the application 
of interdisciplinary integration raises the student's learn-
ing achievement, strengthens their knowledge, develops 
the abilities of logical and creative thinking, improves the 
educational process and its optimal organization.
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The globalization of the information space in the 
world civilization, the development of a large-scale in-
formation system and telecommunication technologies 
intensify the opportunities for implementing strategies 
for improving using by digital educational resources, 
information technologies and interactive software. This 
creates a foundation in biological science for studying 
DNA, mastering knowledge in the field of terrestrial 
and underwater bases in the direction of biotechnology, 
studying the biodiversity of plants and animals in eco-
systems, and also modernizing of the training of special-
ists in this field.

In the years of independence, special attention is paid 
to the organization of the educational process in the biol-
ogy of educational institutions with the use of interactive 
software facilities, the development of electronic educa-
tional – methodical resources, information systems. As a 
result of successive transformations in educational institu-
tions, advanced interactive software in biological educa-
tion was created by using video conference relations and 
remote provisioning methods, based on best practice.

At present time along with the realized works, there is 
necessity to improve a quality and applied-technological 
system of using in the field of interactive software today. 
The directions for improving the quality and efficiency 
of the activities of higher education institutions on the 
basis of the introduction of international standards for 
assessing the quality of education and training were 
defined in the strategy for further development of the 
Republic of Uzbekistan [1], and it is particularly impor-

tant to achieve effective use in biological education with 
interactive software and electronic resources.

In the world practice special attention is paid to sci-
entific research on the development of competence in the 
use of interactive software in the biological education of 
students, the creation of multimedia facilities to improve 
the quality of students’ knowledge. Also, researches are 
aimed to improve the pedagogical mechanisms for the 
development of electronic educational resources based 
on the management systems of learning in the electronic 
educational environment and mass open online courses 
(MOOC), which allow to effectively use interactive soft-
ware in the process of biological education, the develop-
ment of skills in using interactive software facilities in the 
process of biological education.

As a result of research, conducted in the world, in 
the field of improving of use of interactive software by 
students of pedagogical higher educational institutions, 
a number of results had been achieved, in particular, an 
effective strategy of organizing of learning with using 
interactive tasks had been developed; a content, struc-
ture and recommendations for use in the educational 
practice of the technology of web-quest (Cambridge, 
MA: Harvard University Press, San Diego University); 
it was created a system of training future specialists, who 
mastered the fundamentals of biotechnology in protein 
engineering and bioinformatics with the computation of 
studying DNA (University of Tokyo); it was worked out 
a method for applying construction in the research of in-
tellectual computer literacy (Association of Information 
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Technology Professionals, www.aitp.org.), it was realized 
a projecting, relation with the environment and certi-
fication of modern teaching materials (Stiftung Digital 
Chances, Germany); a training system had been devel-
oped that allows the use of computer technologies in 
education in various situations (National Council for 
Educational Technology); organizational and strategic 
mechanisms for implementing international cooperation 
in the development of educational technologies (Euro-
pean Information Technologies Certification Institute) 
had been improved; Nanotechnology had been intro-
duced in biological research to ensure successful study 
of animal and plant biodiversity in terrestrial and un-
derwater ecosystems (Scientific Center for Biological 
Research, Russia).

In Uzbekistan, the problems of preparing students 
for use with interactive software were explored in the fol-
lowing directions:

– The improving of the methodology of teaching 
biology through pedagogical and information technol-
ogies was studied by A. T. Gafurov, J. O. Tolipova; the 
introduction of pedagogical and information technolo-
gies in higher educational institutions was worked out by 
A. Abdukodirov, N. N. Azizkhodzhaeva, U. Sh. Begimku-
lov, R. Kh. Dzhuraev, Sh. S. Sharipov and others [2–6].

In the countries of ISC (Independent States of 
Сooperation), the perfection of the methodology of 
teaching biology, the pedagogical effectiveness of edu-
cational materials on biology, calculated for the use of in-
formation technologies was studied by M. S. Artyukhina, 
S. I. Boris, M. Bulycheva, E. V. Titov and others; prob-
lems of applying modern technologies in the informa-
tion process of the educational system and increasing 
the professional competence of future teachers had been 
studied by V. P. Bespalko, O. N. Vershinskaya, E. S. Polat, 
I. V. Robert, A. Levitskaya, A. V. Feyodorov, I. V. Cheli-
shev and others. [7–17]

In developed foreign countries, effective research 
in the field of theory and practice of media education, 
application of interactive multimedia in the teaching of 
the spheres of science: multimedia, web-quest, intellec-
tual game technologies was conducted by such scien-
tists as В. Dodge, S. Goodman, R. Kozma, D. Leveranz, 
А. Šorgo, L. Masterman, T. March, Newton, A. Hart, 
L. Henderson, S. Hennessy, J. Huppert, S. M. Lomask, 
R. Lazarowitz, J. Klemes [18–34].

Dedicated to the problem of developing on a total 
conceptual basis of scientific and methodical aspects 
of improving of use of interactive software in biological 
education was studied. The conclusions follow from the 
experimental study:

1. In accordance with the trends of important trends 
in the development of higher educational institutions of 
our republic and in a world scale, one of the main tasks is 
the preparation of future biology teachers in accordance 
with the requirements of the labor market and society 
based on the student-centric approach. Improving the 
effective use in the educational process of information 
and communication technologies, interactive software 
serves the preparation of students for professional work 
on the basis of modern development trends.

2. The use of information and communication tech-
nologies more extends the composition of components 
and the opportunities of the educational sphere. In the 
given conditions the list of sources of educational infor-
mation is supplemented with databases and information-
reference systems, electronic textbooks and encyclope-
dias, Internet resources, etc. The facilities of educational 
activity are enriched due to computer simulators, control 
programs and other means of communication – local 
computer networks, Internet facilities. The information 
and communication education sphere (ICES) can also 
be referred to the basics of information and communica-
tion technologies.

Under these conditions, the role of subjects is 
changing: the student will be at the center of training, 
his motives, goals and psychological characteristics. All 
methodical actions (the organization of the educational 
material, applied ways and methods, exercises, etc.) will 
be directed to the personality of the student, his needs, 
abilities, activity, intelligence, etc.

3. Improving the effective use of interactive soft-
ware for biological education supposes, first of all, the 
creation of its organizational and didactic system. Tech-
nical equipment (computer, electronic board, projec-
tor, smart phones), teaching management systems in 
the electronic educational environment of the LMS 
(Learning Management System) (MOODLE, ILIAS, 
e Front, e Study, etc.) are necessary for effective use of 
interactive software in biological education, educational 
Internet resources (MOOC, Vacademia), pedagogical 
software (simulators, monitoring, training, demonstra-



STRATEGIES FOR IMPROVING THE EFFECTIVE USE OF INTERACTIVE SOFTWARE IN BIOLOGICAL EDUCATION

183

tion, imitation-modeling, game, problem-based training, 
information – reference, etc.), interactive programming 
facilities (interactive: educational-methodical complex, 
textbook, reference book, simulator, tasks, laboratory 
exercises, visual aids), interactive equipment (interac-
tive board, tablet (planshet), plasma panel, test systems, 
etc.), interactive technologies (web-quest, virtual labora-
tory, intellectual games, QR code), web services (prezi.
com, plickers.com, zunal.com, bestwebquests.com) are 
essential part of education system.

4. In improving of use of interactive software in bio-
logical education, it is necessary to pay special attention 
to the strengthening of methodological support. For this 
purpose, a mechanism was developed for enriching elec-
tronic resources of interactive software facilities, used in 
biological education with classroom development, inter-
active assignments, tests created on the basis of interac-
tive presentation materials, an electronic textbook, an 
interactive complex, interactive technologies; constant 
replenishment with new materials and site of realization 
(dr-ergasheva.tdpu.uz).

5. Currently, the standard of the system of educa-
tional buildings for higher educational institutions was 
approved, which based on the definition of place and 
significance in the educational process, the differentia-
tion of functional characteristics includes the publica-
tion of four groups: program-methodical (education 
plans and education programs); educational-methodical 
(methodical instructions, guidance, materials, concern-
ing the content of the methodology of teaching spheres, 
the study of the course, the performance of course final 

qualification (diploma) works); educational textbooks, 
teaching aids, lecture texts, lecture notes); assistant pro-
cesses (workshops, collections of management and tasks, 
literature, books for reading); control facilities (test pro-
grams, databases).

Achievement of effective use by students of interac-
tive software in biological education serves to develop the 
process of mastering the skills of readiness for professional 
activity at the organizational- management, explanatory-
motivational, cognitive, technological, and creative levels.

6. The use of interactive software facilities creates an 
opportunity for the systematic implementation of work 
on the organization and implementation of operational 
methods of monitoring, monitoring the level of knowl-
edge of students, optimizing of study time in the elec-
tronic educational sphere on the base of Moodle system, 
QR code technology in biological education.

7. It is advisable to postpone the course of “Informa-
tion – communication technologies in Biology» from 
the “Disciplines of Choice” in the block of “Special Dis-
ciplines” of the educational curriculum for the direction 
of education “Methodology for the teaching biology”.

All inventions of mankind have as positive and nega-
tive consequences; one of them will be used for good pur-
poses, and other one is harmful to the interests of mankind. 
Our goal is to use Internet and computer technologies as 
a strong means of educating and upbringing of the future 
generation, preparing of literate professionals, members 
of society, that who deals of internet and computer tech-
nologies they are able to actively and independently use 
of information and computer technologies.
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Marxism was one of the most powerful intellectual 
breakthroughs, ever performed in human civilization his-
tory. Two great inventions were the basis of it: materialist 
interpretation of history and disclosure of capitalist ex-
ploitation secrecy. Marxism consequences and its impact 
on the world were so monumental that it is impossible 
to concern Marxism as a regular theory.

Marxism is an epoch seized in thoughts; it is a print-
out of real social environment and political culture of its 
days. Many principal Marxism ideas save its continued 
importance. However in new historical conditions they 
require critical reinterpretation. Marxism entered the 
thesaurus of human intellectual ideas and social pow-
ers, mind of political and social powers, complied in real 
structure of historical existence. New political world map 
arisen under its influence.

Marxism genesis became a landmark in development 
of human thought; an opportunity to learn and realize 
the deep roots of social exclusion and terms of its elimi-
nation appeared. Marxism gave a powerful impulse to 
the philosophy, politology and sociology.In the field of 
philosophical idea applied Marxism enriched the science 
with dialectical analysis method. Marks brightly applied 
qualitatively modified Hegelian dialectic to the analysis 
of social development, first of all, to the analysis of con-
tradictions and tendencies of capitalistic development.

It is necessary to mention that communism was con-
sidered by Marks not as an aim, but as a method of hu-
man emancipation. “Communism, – he wrote, – is a nec-
essary form and energy principle of the nearest future, 
but communism itself is not an aim of human develop-
ment and form of human society” [1]. At Engels’ work 
“The Condition of the Working Class in England” has an 
analogous conception of communism.Communism, due 
to Engels’ conception, is “a matter of not only workers, 
but of the whole humanity” [2].

In the words of Lenin, Marxism is an integral learn-
ing, cast of the one piece of steel. It cannot be cut on 
“good” or “bad” pieces. Marxism is not only violence, 
as a midwife of new society, not only proletarian dicta-
torship and repressive methods of world development. 
Marxism is an idea of intellect practical actualization; it 
is an efficiency, pushed to the limit; it is a dialectic char-
acter of formalism; active existence analysis. Concepts 
of social justice and community solidarity are included 
in Marxist project’s constants. Non-prejudicial inventory 

of concepts and conclusions of Marxism should demon-
strate the historical role of Marxism today. Marxism was 
a basis of ideology, culture and mentality of few millions 
of Soviet people. While western philosophy was and is a 
lot of inner circle of intellectuals. Marxism can become 
a starting base of new culture and new system. Range 
of new culture should save that positive what withstood 
the test of time. It is materialism, as an underlying phi-
losophy of existence, reasonable dialectic, and historical 
determinism. Marxism did not disappear in the history 
of philosophical and political concept, it is nowhere near 
exhaust. Marxism includes potential of new rise of phi-
losophy, new culture and new mentality. Probably, we 
need a new genius, modern Marks, who would under-
stand spirit of his age, spirit of his epoch, and perform 
new intellectual breakthrough.

Attitude to Marxism was different. From pervasive 
denial to intention to use his ideas. Marks’s social and 
economic views, gnoseology and theory of proletarian 
dictatorship were the fair games from western scientists. 
There is no any more or less significant Marxism theory, 
which did not face criticism, doubts or rebutment. For 
example, an idea about defining role of existence in rela-
tion to consciousness, about the meaning of economic 
aspect in social development, law of value and added 
value, statement about pauperization, about tendency 
to earnings dilution, about capitalism elimination, about 
a way and exercise of social revolution performance.

For western science the characteristic feature is an in-
tention to assimilate separate fragments, ideas, Marxism 
concerns, to borrow its research designs and certain prob-
lematics. For example, in 20-s K. Mannheim borrowed 
the problematic of cognitive social predicament from 
Marxism and called it as the sociology of knowledge. 
E. Fromm tried to convert Marxism theory of alienation 
and use it in criticism of modern capitalism. Veber’s theo-
ry of ideal types is an assimilation of Marxism method of 
idealization. Subsequent to Marks I. Schumpeter started 
to research the problematics of economic development. 
Schumpeter uses Marxism methodological principles in 
his capitalism concept – analysis of structural and insti-
tutional aspects of capitalistic system as well as consid-
eration of its system in real time.

Western theorists also tried to prove the existence of 
different “Marxism” opposing to each other or by areal 
parameters:“European”, “Asian”, “African” “Marxism”; or 
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by national ones: “Soviet”, “Chinese”; or by political ones 
“totalitarian”, “statist” “Marxism”.

Western scientists studied to find challenges in Marx-
ism study and provide different variants of Marxism – 
Leninism – on the basis of it.They claimed that there are 
significant differences between “young” Marks and “ma-
ture” Marks; between Marks and Engels; between Marks 
and Lenin; between “young” Lenin (period of “Material-
ism and empiriocriticism”) and “mature” Lenin (period 
of “Philosophical books”), that there are challenges be-
tween Leninism and Marxism, between Leninism and 
“soviet” Marxism. Western marxologists thought that 
Leninism is “a theory of revolution in precapitalistic 
societies” or that Leninism should be characterized as 
“an appliance of Marxism to the countries with non-
industrialized economics and with a prevalent peasant 
population” [3].

In “Dictionary of international relations” published by 
Western University of Michigan the following Marxism 
variants are specified. 1) Economic, political, social theo-
ries of K. Marks and F. Engels – dialectical materialism is 
absent; 2) Leninism, which is introduced as a “theoreti-
cal interpretation and practical application of Marxism by 
Lenin”; 3) Stalinism, theoretical interpretation and practi-
cal application of Marxism by Stalin from 20-s to 1953; 4) 
Trotskyism. Race for power between Trotsky and Stalin 
is mentioned after Lenin’s death; 5) Titoism is consid-
ered to be a theory and practice of national communism;  
6) Contribution of Khrushchev to communistic doctrine 
and its application in USSR in the period of 1953–1963. 
7) Maoism is introduced as a theory of civil war in back-
ward peasant and semi-colonial countries [4].

One of the famous American sociologists Talcott 
Parsons also didn’t ignore Marxism. In his two works: 
1) “Social Classes and Class Conflicts in the Light of 
Recent Sociological Theory” in the book “Essays in So-
ciological Theory”, 1949; 2) “Few notes about K. Marks’s 
sociology” in the book “Sociological Theory and Modern 
Society”, 1967, Parsons definitely states his point of view 
concerning Marxism [5].

The sociologist breaks integral inner structure of 
Marxism down. He separates Marxism as an ideology 
from Marxism as a science. He separates Marks-sociol-
ogist and Marks-economist. Parsons treats Marxism as 
a psychosocial personality theory. Also in these works 
he enunciates a conclusion about theoretical desuetude 

of Marxism as a social study.Parsons criticizes Marxist 
theory of class struggle. Due to the scientist’s opinion 
Marks is mistaken when he narrows all class conflicts 
down single model of conflict between bourgeois class 
and proletariat. Parsons thinks that conflicts in industrial 
society are not the determining factor of development. 
Class conflicts are inevitable and unrecoverable. It means 
that Marxism theory of classless society is quixotic. The 
sociologist thinks that exploitation by Marxism as the 
main source of class antagonism is a result of accidental 
confluence of several factors which could be independent 
in other circumstances. As for the problem of alienation, 
due to Parsons’ opinion, it is nothing more than nostalgia 
for discredited condition of agrarian or handicraft shop 
community. Bourgeois are aristocrats subject to frustra-
tion, but proletariat is peasants subject to frustration.Due 
to Parsons’ opinion, dramatics of capitalism became not 
topical, and along with this the problem of exploitation 
and alienation passed.

The sources of class conflicts, due to the scientist’s 
opinion, are contest, authority and discipline, strategic 
positions, different cultural types. Under this approach 
Parsons excludes the problems of creation and assump-
tion of added value, problem of property and attitude 
to it.Parsons tries to prove that Marks’s social forecasts 
are groundless. Contrary to Marxism’s forecasts no pau-
perization process is noticed in capitalistic states; class 
polarization is absent; in industry man power doesn’t 
increase proportionally to workforce productivity and 
number of mental workers; class solidarity is substituted 
by national or ethnic one; there is no regression of gov-
ernment machinery in socialist society.

Parsons thinks that Marks’s forecasts are untenable 
for other cases too. Revolutionary situation, which is due 
to Marxism, is connected with the level of industrial de-
velopment of the country, is untenable. Parsons refers to 
experience of France in XIX century. In economic terms 
it was less developed than modern England. Though it 
was France suffering from penetrating class conflicts. So-
cialistic revolutions, as the scientist mentions, happened 
not in the most developed capitalistic countries.As for the 
subject of revolution, it has been changed. Class ground is 
displaced towards from proletariat to peasantry.

Also, due to Parsons’ opinion, Marks missed three 
issues in his theory: 1) “Durkheim’s problem”, or the 
problem of social connections and roles of institutes;  
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2) personal theory, human motivation and role of cul-
tural codes in activity stipulation; 3) “Verber’s problem”, 
or the problem of place and role of ideas and factors of 
culture in social system.These problems did not receive 
appropriate theoretical development. Marks takes into 
account only material factors, paying no appropriate at-
tention to the system of values. Also limitation of Marx-
ism is in fact that it avoids the problematics of social 
structure and social organization of the system. Parsons 
tries to prove that Marks didn’t develop the theory of 
structure and functions of socialistic society. Here Par-
sons doesn’t consider that Marxism developed such 
theories – it is the concept of classless society, planned 
distribution and liquidation of alienation.

As for methodological criticism of Marxism, here 
Parsons indicates two aspects. He thinks that the mean-
ing of Marks’s researches is limited by the frames of just 
one historical epoch – epoch of early capitalism. The next 
remark of the sociologist comes down to that Marxism 
methodology doesn’t allow to make universal generaliza-
tion, comprised all social systems and historical periods. 
That is why Parsons limits Marxism by definite dimen-
sional and time extents.

As for the method, here the sociologist accuses Marks 
of the fact that in his researches he doesn’t follow meth-
odological principle: liberty from values. Parsons thinks 
that one cannot pass value judgments of social or political 
character in the name of science. Due to Parsons’ opin-
ion, Marxism, scientific socialism in particular, mixes 
two incommensurable systems of values: ideological and 
scientific ones. Ideological system is attributed the status 
of scientificity. Marxism is simultaneously a science and 
ideology, as a theory and as an activity program.

Parsons denies any cognitive value of Marxism for 
modern age. In theoretical and methodological terms 
Marxism is proclaimed to be “obsolete”, “psychologically 
naive” and referred to “penetrated” period of develop-
ment. Marxism stays within the frames of XIX century. 
Marks’s study comes down only to four points, which 
are proclaimed to be only significant. This is the specific 
form of materialism; concept of society as integrity, con-
trolled by dichotomy; confluence of economic and po-
litical factors and principle of historicism.

The next scientist, who tried to contradistinguish his 
theoretical structure to Marks borrowing the list of his 
statements (conceptional machinery), was Herbert Mar-

cuse. American philosopher of German origin, “thought 
leader” of staunch left rebellious young people of 60-s. 
During the events of May-June of 1968 in France, Italy 
and other European countries Marcuse’s papers, and first 
of all his book “One-Dimensional Man” became bestsell-
ers. 450 thousands exemplars of “One-Dimensional Man” 
were sold in France for the period of May-June of 1968.

In 1964 this programmatic work of Marcuse “One-
Dimensional Man: Studies in the Ideology of Advanced 
Industrial Society” was published. Ideas described in 
“One-Dimensional Man” quickly made Marcuse a popu-
lar ideologist of “new leftist”, an idol of oppositional stu-
dent movements of 60-s and one of the most important 
western philosophers. Core idea of Marcuse’s book is an 
idea of “one-dimensionality”.

Category of “one-dimensionality” allows, due to Mar-
cuse’s opinion, to commit the essence of this society clear-
ly and concisely. “One-dimensionality” is uniformity, lack 
of well-defined and efficient alternative (social, political, 
ideological). That is a commonality and unidirectionality. 
“One-dimensionality” means the lack of confrontation, 
any criticism, any overrun of existing attitude system, in-
stitutes, evaluations, conciliation with the existing system. 
In social and political terms “one-dimensionality” means 
the lack of social powers, withstanding to existing social 
relations and heading to overturn them inside the society. 
Due to Marcuse’s opinion there are no antagonistic powers 
within the frames of the system, because both proletariat 
and bourgeoisie persecute the shared objectives and share 
common political ideals.

Lifestyle of developed industrial society is one-di-
mensional. Worker and entrepreneur watch the same 
TV-programs, movies, read the same printed press, use 
the same hyped tooth paste, drive own automobiles.
Foremost, they both are mostly satisfied by these ame-
nities and don’t feel the aspiration to destroy the exist-
ing pattern of requirements and push its limits. “One-
dimensional” art, “one-dimensional” language, as well 
as radio, cinema, TV, advertisement allow influencing 
proletariat’s mind in such a way that he begins to think 
in direction, beneficial for augmenters. His proletarian 
mind becomes blunt, the working class ceases to be “a 
class for itself ”, i. e. revolutionary class.

Marcuse links the formation of “one-dimensional” 
society, “one-dimensional” person with his “one-dimen-
sional” consciousness with new forms of human control, 
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based on the modern science and techniques, on “techni-
cal rationality”.Marcuse distinguishes three elements in 
them. 1) System of creation and satisfying of submitted 
requirements. 2) All-permeating communication media – 
TV, radio, printed press.“When worker and owner enjoy 
the same TV program and visit the same leisure area…” 
3) New forms of social control. Due to Marcuse’s opinion, 
theories of human relationship at the enterprise and used 
science about influence on human mentality prevent the 
possibility of oppositional climate’s formation [6].

Domination of class powers in terms of developed 
industrial society loses political character under new con-
trol forms. Labor leaders’ transfer to the positions of social 
partnership, methods of economic cessions, contagion of 
“welfare state” theory, western democracy – all of this liq-
uidate class struggle, due to Marcuse’s point of view.

Capitalism created powerful centers of mass brain-
washing, of development and implementation of the stan-
dards not only in material field, but also in spiritual life of 
the society. The culture becomes “mass”; the culture sup-
presses the individuality of mass consumer and deprives 
him the own face. Intellectual producer of the middle class 
lives on the standard mental food, his mind is controlled 
and driven, and it seems to him that the whole world is 
“one-dimensional” and standard. Due to the philosopher 
opinion the disaster is in that mass culture in the terms of 
capitalism gives a rise to “one-dimensional”. i. e. obedient 
and non-critically thinking person [6, P. 59].

Due to Marcuse’s ideas, human consciousness de-
fines their behavior, their solutions, and evolution of the 
history therewith. He distinguishes two ways of think-
ing – bi-dimensional and one-dimensional. The first one 
pushes the frames of reality, struggles for passing of that 
reality on behalf of better reality. The second one consid-
ers reality as a mentality implementation and denies any 
thought’s pushing the frames of the existing reality.

Scientific and technical revolution gave such com-
munication media and human mind control that allow 
defining their way of thinking and political opinions “in 
one-dimensional way” and preventing the rise and form-
ing of revolutionary class mentality of proletariat. Due 
to Marcuse’s point of view, the level and speed of pro-
duction powers and production of mass consumption 
articles do not only satisfy the vital requirements of the 
crowd, but also create new requirements, replacing the 
class requirements of the proletariat.

Marcuse finds “the reasonable one-dimensionality” 
to be a negative characteristic of his modern society. This 
society is irrational, Marcuse says. Marcuse thinks that 
due to the fact that direct open and enforced control 
gives a place to administrative, ideological and psycho-
logical control, the nature of work is changed and also 
certain rise of living standard is observed.It doesn’t mat-
ter that the most of the people of one-dimensional” soci-
ety doesn’t understand its addiction “Slaves under devel-
oped industrial civilization are the slaves with sublimated 
feelings, but they are still the slaves…” [6, P. 32]. In his 
concept Marcuse gives negative estimation – mostly be-
cause development of that society deforms the liability 
and skills of the individual and devotes him to definite 
even though conceal slavery (Mancurtism). Marcuse 
concludes that such a society should be destroyed by 
revolution and replaced by the essentially innovative 
society. He dreams about social revolution.

Student unrest in the latter half of 60-s, dissatisfac-
tion by bureaucratization and militarization of the soci-
ety from the side of intellectuals gave Marcuse the basis 
for “Political foreword of 1966”, for “Eros and civiliza-
tion”, and then for a foreword for French publication of 
“One-dimensional man” (1967) to speak about young 
students and intellectuals as about the forces, having 
revolutionary potential.

At the work “The End of Utopia” (1967), “An Es-
say On Liberation” (1969) Marcuse forms new concept 
of revolution: concept of world revolution, where he 
raises a question about processes, carried in “the Third 
World” and about its’ interconnections with dynamic 
of social changes in “developed industrial countries”, as 
well as about concept of revolution concerning devel-
oped countries themselves. Due to Marcuse’s opinion, 
radical students and intellectuals are “detonator” and 
“catalyst” of revolution in developed industrial society 
and its motivating force. Due to his opinion, they can 
begin anticapitalistic revolution.

Concept of Marks led him to reconsideration of 
Marxism thesis about proletariat as a revolutionary class 
of capitalistic society. Marcuse denies neither proletariat 
existence itself nor presence of challenges in modern 
capitalism.However, due to Marcuse’s opinion, the new-
est means, equity drawdown of manual labor, increase 
of the role of office workers, manufacturing automation 
lead to decrease of the worker’s political voice. Student 
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unrest of 60-s and dissatisfaction by growing bureaucrati-
zation and militarization of the western society led Mar-
cuse to the idea about young students’ and intellectuals’ 
being a force having revolutionary potential. At works 
“The End of Utopia” (1967), “An Essay on Liberation” 
(1969) these ideas were developed. Due to the philoso-
pher’s idea, students and intellectuals are the catalyst of 
revolution, its motivating force; they awake proletariat 
and lead them.

Marcuse mentions that intellectuals themselves, or 
young people themselves or ghetto population itself or 
all of them together are not able to blow a society up. 
They are “avant-garde”, “catalyst”, “detonator”, they are 
the force of oppositional concentration, but in the best 
case they would lead to disintegration of the society, due 
to Marcuse’s opinion. Later Marcuse in his “An Essay on 
Liberation” calls a working class a potential revolutionary 
force and writes that new concept of revolution comes 
down to the period of enlightenment, preceding the ma-
terial alteration, the period of education, but education 
inverted to practice: demonstrations, confrontations, re-
volt. Marcuse found the problem of “the agent of histori-
cal action” to be postponed and, ultimately, he estimated 
the role of students and intellectuals as pessimistic, as a 
role of working class.

Therefore, Marcuse tried to generate new revolution-
ary ideology, competitive to Marxism.At works “The Ob-
solescence of Marxism”, 1967, and “Reason and Revolu-
tion” Marcuse was against Marxism. He accuses Marxism 
that it doesn’t contain the certain vision of the future.At 
the work “Soviet Marxism: A Critical Analysis”, 1958, 
Marcuse writes that theory of socialism is not a study, di-
rected to the future. The philosopher tries to prove that 
denying the past and defining future prospects Marxism 
stays at the level of social structures and relationship, that 
it doesn’t postulate the change of character of technology 
and productive forces.I.e. Marxism is not critical enough, 
burden with traditions; it reduces a jump from “pre-his-
tory” to “the history” of the person to transformation in 
the field of social relationship. Marcuse analyses an issue 
of the subject of revolution. Marxism ground of proletariat 
role as a subject of socialist revolution is given a significant 
meaning.The philosopher thinks that proletariat really was 
the only one meaningful revolutionary class in XIX cen-
tury. But capitalism of XIX century was subject to signifi-
cant alterations dashed Marks’s conclusions. As Marcuse 

writes in “One-Dimensional Man”, nowadays reality of 
modern industrial societies converted Marks’s theory of 
“proletariat” category to myth. Working class lost its revo-
lutionary potential and not able to play a role suggested 
by Marks anymore.Marcuse thinks that due to growing 
economical welfare proletariat becomes a prisoner of the 
same requirements and means of its satisfaction as bour-
geoisie.Capitalism arrested the labors by golden chains. 
The field of requirements controlled by advertisement and 
entertainments encouraged it. Due to Marcuse’s opinion, 
working class loses its revolutionary potential as long as it 
confluent with capitalistic system. The philosopher rejects 
proletariat as a subject of revolution.

If proletariat is not a revolutionary force Marxism is 
not able to pretend to the role of progressive ideology. 
That is Marcuse’s conclusion.Marxism lost its meaning for 
modern ages due to its insufficient radicalism and also due 
to obsolete role of working class. Marcuse thinks that some 
theoretical concepts are valuable in Marxism, for example, 
theory of profit as an aim of the present system, theory of 
immanent contradictions of capitalism and impossibility 
of its application within its frames, about submission of the 
person and his requirements to market relations.

Marxism is obsolete as an ideology, as the philoso-
pher says. Marxism is a museum specimen, study of the 
past, which lost its meaning nowadays. Marcuse inter-
prets Marxism as a theory which refers to “human pre-
history”, limits the meaning of Marxism by class societies 
and proclaims Marxism to be historically obsolete due 
to the fact that proletariat lost its potential as the main 
impelling power and subject of revolution.

Jurgen Habermas is a German sociologist, repre-
sentative of the second generation of Frankfurt’s, offers 
metaparadigm theory of communicative activity, based 
on analysis of human communication, cooperation and 
dialectic.Through its prism he analyses democracy, moral-
ity and right of late capitalism.Habermas is an author of 
the following works: “Democracy, Mentality, Morality”, 
“The Theory of Communicative Action”, “Knowledge and 
Human Interests”, “Technique and Science as Ideology”.

Habermas criticizes the following in Marks’s theo-
ry – theory of value and immiserating, study about basis 
and superstructure, facilitated, due to his opinion, con-
cept of interconnection between productive forces and 
productive relations. Habermas aims at development 
of such problems as study about transformed forms of 
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consciousness, analysis of ideology, study of the prob-
lems of communication and criticism of materializa-
tion of social communicative relations. With the help of 
theoretic synthesis, activity concepts, rationality, social 
communicability Habermas tried to lay the foundation 
of renew critical theory, which could deeper and fully 
influent the development of modern society. For devel-
opment of new concept of communicative activity and 
consciousness Habermas mobilizes everything more or 
less valuable what exists in western spiritual heritage.

Habermas pretends to extend large-scale theory of 
the society and builds theory of communicative activity 
as its beginning, basis.Habermas, offering and developing 
the theory of communicative action, first of all critically 
redefines Marxism. Habermas proclaims, that his aim is 
“to develop theoretical program, which I understand as a 
reconstruction of historical materialism” [7, P. 95].

Theory of alienation created by Marks appeals to 
Habermas. Due to Habermas opinion, alienation by 
Marks is interpreted quite unilaterally – within a con-
text of production relations, apart from social network-
ing and communicative actions of people. Marks didn’t 
investigate human communications themselves. That is 
more important problem, concerning the whole soci-
ety, than contradictions and alienation in one economic 
field of society. Habermas at his work “Knowledge and 
Human Interests” criticizes Marks for the fact that he 
narrows everything down to labor, that communication 
and human relationship do not exist in philosophical and 
historical generalizations of the classic [8].The scientist 
distinguishes importance of labor and communication. 
While labor is “persistent natural requirement of human 
life” for Marks, for Habermas communication is the most 
important social cultural feature. The labor as a purpose-
ful rational action should be opposed by the labor as a 
communicative activity, i. e. free and creative labor.

Western scientists draw a parallel between Habermas’s 
and Marks’s concepts.While Marks saw a way to liberty 
and overcoming of alienation in annihilation of capital as 
a private property, Habermas saw it in elimination of bar-
riers on the way to natural original communication.

In all his researches Habermas always dialects with 
Marxism. He often uses elements of Marxism analysis. 
At work “Knowledge and Human Interests” the phi-
losopher says that Marxism should be narrowed down 
social content. Habermas finds Marxism to be a type 

of systematic consciousness, the subject of which is a 
social problematics. Marxism subjects not to the rules 
of empirical verification, but to the regularity of social 
psychology and ideology. Marxism theory is aimed to be 
a criticism. Marxism can’t prescribe any technical direc-
tives for society changes, because as a criticism it cannot 
be “interpreted” to the language of instrumental norms. 
That is why such its statements as a call to creation of 
proletarian party and preparation for socialistic revolu-
tion should be recognized as a mistake.

At the work “Technique and Science as Ideology” of 
1968 Habermas thinks that historical materialism is not 
suitable for modern capitalism, which experienced two 
types of alterations. The first alteration is connected with 
a phenomenon of state interventionism, i. e. state activ-
ity in economic field. The activity of the state protects 
economics from destructive crises and depressions. It 
brings significant alterations for historical materialism. 
Due to interventional activity of the state the basis char-
acter is changed. Basis political structure comes to the 
foreground, apart from narrow economical one.

The second alteration is connected with approach of 
science and technique.Habermas considers two issues: 
the first concerns the evaluation of productive forces 
from the point of its role in the process of social release.
The second one concerns the law of value. The develop-
ment of productive forces does not always release a per-
son from governmental structures. Due to Habermas’s 
opinion, technique and social practice are two fields, 
subject to different regularities. With the development 
of technique and science technical approach to human 
and social issues is spread. As for the issue of value law, 
due to Habermas, it is not applicable for modern capi-
talism. Different types of qualified difficult labor are not 
narrowed down to simple labor and expression in the 
units of labor hours. Scientific information also became 
independent factor of delivering value. Theory of value is 
always in the thick of criticism from the side of western 
scientists. This theory is in the basis of such Marxism 
concepts as Marxism political economy, theory of added 
value, theory of exploitation. Habermas’s conclusion nar-
rows down to the fact that law of value is not applicable 
to the terms of modern capitalism.

At the work “Technique and Science” Habermas 
replaces Marxism term of productive forces by term of 
labor, or by the term of object-oriented rational action. 
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Productive relations are opposed to the terms of inter-
action, communicative action, institutional frames, or 
organization principle. In the field of labor, due to Haber-
mas, the processes of education and assimilation of tech-
nically useful information are carried, and in the field 
of interaction processes of socialization and personality 
formation are performed. The first field corresponds to 
technical interest, the second one – to the practical one.

As Habermas thinks, it is possible to detach four so-
cial formations: primary, traditional, capitalistic and post-
capitalistic. In the first formation the kinship system plays 
the role of organizational principle, in the second one – the 
political system, in the third one – economical system.

Habermas also considers the history of human de-
velopment from the different point of view.Before capi-
talistic epoch the field of interaction dominated and 
comprised the field of productive activity. In phase of 
progressive capitalism the separation of these fields is 
performed, and production field becomes independent. 
For modern ages the headship of technical activity is a 
characteristic feature.I.e. on the first stages of human his-
tory original communication existed. Authentic sympa-
thy was reached thanks to immediate communication. 
Economic, political, informational structures appeared 
after it apart from consciousness and liberty of people 
began to expropriate people from natural communica-
tions, and hereby from themselves.

Due to Habermas’s opinion ideal is the emancipated 
society with mutual communication, free from coercion 
and supremacy.Dialogue of everybody with everyone. It 
rejects any forms of control, from treatment of pharma-
cologic agents and gene engineering to control, based on 
use of cybernetics, system analysis, and solutions’ theory. 
Due to Habermas’s point of view, the only method of 
control is self-administration, based on free approval 
of knowledge and value, which is approved by the way 
of “Socratic dialogue”. Also Habermas thinks that essen-
tial condition of that ideal is an elimination of the classes 
and the state, ideology as a “false consciousness”, i. e. all 
the factors limiting inter-human communication.

The main issue at Habermas’s works is his intention 
to reveal potential of human consciousness, developed in 
racialization and modernization of actions of individuals 
and social groups, in formation and rational improve-
ment of that what for human society was created: coop-
eration (interaction), human communication.

One of the characteristic features of Aron Raymond’s 
works is a keen criticism of Marxism philosophy. R. Aron 
criticized different treatments of Marxism: dogmatic 
treatment, existentialistic interpretation of Marxism by 
J. P. Sartr; Marxism of L. Althusser. In 1955 Aron pub-
lished a book “The Opium for the Intellectuals”, in which 
he tried to antagonize the influence of Marxism.

Due to Aron’s opinion, Marks overestimated the 
meaning of class conflicts. Stating, that capitalism is not 
able to distribute all the benefits of technical progress 
between everybody, Marks proclaimed about future 
shocks, which should lead directly to elimination of class-
es and all the prejudices, common for capitalism. Aron 
thought that Marxism in modern life became a peculiar 
religion. Aron writes: “K. Marks called religion an opium 
for people. Church, whatever it wants or not, strengthens 
established prejudice. It helps people to bear or forget 
their endurances instead of avoiding them. Being at the 
mercy of religious ideas, person of faith becomes indiffer-
ent to existing public peace” [9]. Due to Aron’s opinion, 
Marxism ideology, which was transformed to generally 
accepted religion by the state, can be criticized from the 
same points of view. It also teaches masses to obey and 
establish absolute power of governors. However, Chris-
tianity did not allow despotism of governors. Secretary 
General of communistic party retains the right to “re-
write” the history of communistic party.

Aron mentions that communistic religion in modern 
ages has absolutely different meaning in comparison with 
Christian religion. Christian “opium” makes people pas-
sive, communistic “opium” impels people to rebellion.

In the last chapter of “The Opium for the Intellectu-
als” he writes that Marxism ideology in its presentation 
of history and future repeats the scheme, peculiar for 
Judeo-Christian idea and presentation of chiliasts about 
millennial empire. The following features are peculiar for 
it: criticism of the existing; turning point connected with 
apparition of elected person or group; promised future, 
represented in the most glowing colors. Functions of 
Messiah is taken upon proletariat as an elected class, as 
“collective rescuer”; turning point is a socialistic revolu-
tion; God’s Kingdom or millennial empire is a classless 
socialistic society.

The philosopher doesn’t notice any groundings of 
historical Messiah for working class at Marks’s works. 
Aron says that Marxism doesn’t have any empirical 
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validations and draws strength from myths. That is why 
Marxism doesn’t only have a structure of myth, but also 
can be considered as a myth, as the modern variant of 
dream about future millennium.

However, Aron tries not to downgrade himself to the 
level of primitive anti-communism. Aron doesn’t reject 
economic terms of Marxism and proclaims: “Any wealth 
is created by labor and being multiplied as a result of add-
ed value, which is withdrawn by exploiters from workers 
of own country and workers of periphery” [10, P. 412]. 
Due to his words, “Marxism theory of added value owes 
its popularity to the fact that it is irrefutable” [11].

As for Marxism categories of “productive forces, pro-
ductive relations, class struggle, class consciousness, and 
moreover, basis and superstructure, they can be used in 
any sociological analysis. Trying to analyze Soviet and 
American societies myself, I gladly start with economic 
condition and even with condition of productive forces, 
and then come over to productive relations, and then to 
social relations. Critical and methodological use of these 
terms is allowed for understanding and explanation of 
modern, and maybe even any, society” [11, P. 190].

Marking the great contribution of Marxism to his-
torical interpretation, which was represented before it as 
a chaotic agglomeration, Aron wrote: “even if we become 
Marxists or not – we are saturated with historical points 
of view of Marxism” [11]. Aron opposed his “philosophy 
of history” to Marxism sociology – historical material-
ism. In his philosophical criticism he opposed “young” 
Marks to the “mature” one. The basis for it was “Eco-

nomic and Philosophic Manuscripts of 1844”, where 
humanism prevails under economic determinism.

Marks saw the task of philosophy in change of the 
world. Aron in his work “Imaginary Marxism”, recogniz-
ing philosophical status of Marxism, refuses to consider 
it as a scientific study [12].

However, notwithstanding total criticism from the 
side of western philosophers and politologists, in the 
western science there is no alternative to Marxism equal 
to it by deepness, immensity and practical embody. 
“Shumpeter being not a Marxist once noticed that all 
the people writing about society would like to have the 
same coefficient of realized forecasts as Marks did” [13]. 
Marxism was a philosophy connected with revolutionary 
practical action, not only explaining the world, but also 
indicating how to change it. Marxism was a basis of world 
view for millions of people. This study centered on the 
most burning social problems of its age. Marxism was 
the most important spiritual power of modern age. Op-
position of Marxism to western ideology was the nerve 
of life, a nerve, penetrating all the epoch. And nowadays 
this study keeps the status of one of the most theoreti-
cally developed and received the worldwide acceptance 
of paradigm.

In the Soviet system Marxism philosophy served as 
the basis of all social sciences and proved their integrity, 
there is no such integrity on the West. Western science 
cannot opposite to Marxism any integral consistent al-
ternative, able to become the basis of natural-science and 
social knowledge.
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Amusia is a specific disorder of musical learning, to 

which in Italy no great space has been given in specialist 
literature or in manuals because musical skills are not 
indispensable for daily survival or cognitively inferior to 
speaking, writing and calculation. The hierarchy in the 
sciences and disciplines is also reflected in a hierarchy of 
pathologies and disorders [1, 95–97]. Current research 
has addressed the complexity of the topic, reviewing 
the correlations observed between musical education, 
intelligence and memory, and the association between 
music and other cognitive abilities [2, 801–807]. Studies 
have shown that music education improves general intel-
ligence that is linked to many cognitive and academic 
skills, thus confirming the hypothesis that music educa-
tion can improve overall cognitive skills in children and 
adolescents, and could have effects secondary on all oth-
er skills and competences. Therefore the presence of the 
amusia disorder could be one of the causes of deficit in all 
these areas that music education would instead improve.

A systematic review of the existing literature was 
adopted to search for articles in the main international 
databases on the theme of amusia and musical learning 
disorders, using “amusia”, “music education” and “mu-
sical learning disorders” as words key. Subsequently 
the contributions were selected on the basis of the ab-
stracts and published articles. In general, various studies 

consider the musical learning and the use of music are 
fundamental components for psychophysical and social 
development, so much so that a recent study [2, 20] has 
focused attention on language and music as typical hu-
man behaviors, based on a unique blend of biological and 
cultural characteristics that brings out complex behav-
iors. Both behavior and cognition are evolving and for 
this reason they can be studied by a multiplicity of inves-
tigative perspectives. The study of music in recent years, 
in fact, benefits from contemporary cognitive science 
applied to language and tries to interpret the obstacles 
in linguistic research from a phonological point of view 
and this is why this hybridization is desired.

The dimensions studied between music and lan-
guage have so far methodologically followed parallel 
paths: psychology has mainly analyzed music in the 
caregiver and infant relationship, or in relation to the 
prosocial behavior up to group cohesion. Language has 
specialized in communicative and indicative dimensions 
of group identity. Comparing the various studies, a pos-
sible overlap between music and language is found in 
the dimensions of emotional communication and social 
interactions. Neurospicological research has shown that 
the temporal lobes of both hemispheres are involved in 
the memory of musical experiences, whereas the areas of 
musical perception are located in the lower right frontal 
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lobe. The defect in the development of such areas would 
be the cause of Amusia [3, 2652–2670]. A recent sur-
vey has partially confirmed these data by advancing a 
fascinating hypothesis: amusians had higher diffusivity 
indices in the corpus callosum, the lower / upper right 
longitudinal fascicle and the right lower frontal-occipi-
tal fascicle compared to subjects without the syndrome 
but controlling the demographic variables. The analysis 
showed that the efficiency of the brain network was re-
duced in amusici and that the white matter impairments 
were correlated with a reduced network efficiency in the 
circuits described above in those presenting the amusia 
disturbance so much to suggest that the congenital amu-
sia is a disconnection syndrome [4, 473].

Congenital amusia, therefore, is a neuro-evolution-
ary disorder of perception and musical production. 
Amusing individuals are not able to recognize a famil-
iar melody (without the help of texts) or to realize that 
someone (including themselves) sings out of tune, or 
even they have difficulty even in memorizing melo-
dies. To be deficient, peripheral hearing loss, brain 
injury or general cognitive or social disability should 
be excluded in the diagnosis. The last two decades of 
studies have shown that this disorder is a dysfunction 
of tone processing. A test battery called “Montreal bat-
tery for the evaluation of Amusia” (MBEA) has been 
developed since 2003 [5, 58–75]. The MBEA verifies 
the ability of perception and memory of music by lis-
teners. Participants must listen to two short melodies 
and say if they are exactly identical or different. The 
main deficit of individuals affected by amusia is al-
tered tone discrimination, impaired tone memory and 
impaired knowledge of the regularity of the western 
tonal system. According to the main hypothesis, what 
would cause the condition of amusia would be linked 
to a deficit in tone processing. Today the Montreal 
battery for Amusia evaluation is a quantitative tool 
widely used to diagnose congenital amusia. The use of 
this standardized measure ensures that the individuals 
tested can be ascribed to a specific neuropsychological 
profile. From 2003 to today, the MBEA has developed 
strongly both in its online version, with the Amusia 
test of 2008 and with the accompaniment to the pro-
file of Gordon’s musical Aptitude, another battery of 
tests widely used in the field of musical learning and 
academic success [6, 341–373]. The Montreal battery 

is considered a complete protocol in the diagnosis of 
congenital amusia, although according to some it is 
not a single diagnostic tool but a phase in the screen-
ing process of Amusia [7, 58–75].

Authoritative studies have documented the complete 
recovery of this deficit in children, unlike adults, if appro-
priately and previously diagnosed and treated. Last but not 
least, it should be remembered that musical skills, especially 
in children, are precursors from the earliest childhood of so-
cial skills and vehicle of musical intelligence. This hypothesis 
is based on the theory of plasticity of the brain that in a se-
ries of experiments and observations [8, 37–55] can explain 
some of the sensorimotor and cognitive improvements that 
have been associated with music training. the association of 
motor actions with specific sound and visual models (for 
example musical notation), strengthens the connections 
between auditory and motor regions (eg arched dossiers) 
and multi-modal integration regions, which according to 
studies would be involved in the amusia disorder [9, 1–12].

The influence of education on executive functions 
as a basis for the transfer of skills has been the subject 
of study of other explanatory hypotheses, since the 
treatment of music during early adolescence and child-
hood are positively correlated with working memory, 
cognitive control or cognitive flexibility [11, 442–448]. 
Moreover, when considering music education in rela-
tion to the study of an instrument, the specificity of the 
training involves various executive functions. Musical 
learning is intersecting with linguistic, communicative 
and social skills; in adolescence, in fact, the consulted 
studies have shown that musical education has effects 
not only on brain development but also on the acquisi-
tion of various cognitive abilities [12, 321–327]. Within 
the Italian context, the current educational policy states 
that children and adolescents who have attended mu-
sic education courses have undoubtedly become the 
leading scholars. These concepts are today the subject 
of debate regarding the general planning of the school 
and the introduction of new experimental secondary 
school courses, in which music must take on an edu-
cational, psycho-social and cultural role. This new type 
of educational opportunity could direct future research 
towards a better understanding of the role of music in 
learning and general intelligence. On the other hand, if 
the validity of causal relationships between music educa-
tion and general learning will be tested, then important 
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implications will be implicit in terms of rethinking teach-
ing methodologies with new learning objects. Finally, a 
fruitful field of research focuses on the link between emo-
tional and musical intelligence and how they influence 
each other in order to explore future implications in the 
educational field. In addition to the relationship between 

music and intelligence, there is a lack of research in the 
educational enhancement between amusia and general 
intelligence and cognitive abilities, in fact even in this 
field the necessary tools for the development of learning 
and skills are lacking.

References:
1. Toto G. Il disturbo specifico dell’apprendimento musicale: l’Amusia // Educare.it. – 2016. – No. 16.10. – P. 95–97.
2. Toto G. A. The Role of The musical Learning in the Development of the socio and cognitive abilities. A review 

// The Online Journal Of Educational Technology. – 2017. – No. 16. – P. 801–807.
3. Ravignani A., Thompson B., & Filippi P. The evolution of musicality: What is to learn from language evolution 

research? // Frontiers in Neuroscience. – 2018. – No. 16. – 20 p.
4. Hyde K. L., Zatorre R. J., Griffiths T. D., Lerch J. P., & PeretzI. Morphometry of the amusic brain: a two–site study 

// Brain. – 2016. – No. 129. – P. 2562–2570.
5. Wang J., Zhang C., Wan S., & Peng G. Is Congenital Amusia a Disconnection Syndrome? A Study Combining 

Tract–and Network–Based Analysis // Frontiers in human neuroscience. – 2017. – No. 11. – 473 p.
6. Peretz I., Champod A. S., & Hyde K. Varieties of musical disorders // Annals of the New York Academy of 

Sciences. – 2003. – No. 999.1. – P. 58–75.
7. Peretz I., et al. On–line identification of congenital amusia // Music Perception. – 2008. – No. 25. – P. 331–343.
8. Vuvan D. T., et al. The montreal protocol for identification of amusia // Behavior research methods. – 2017. – 

P. 1–11.
9. Schlaug G. Musicians and music making as a model for the study of brain plasticity // Progress in Brain Research. – 

2015. – No. 217. – P. 37–55.
10. Chen X., et al. The lateralized arcuate fasciculus in developmental pitch disorders among mandarin amusics: left 

for speech and right for music // Brain Structure and Function. – 2018. – P. 1–12.
11. Adamo A. et al. Connecting art and science for education: learning through an advanced virtual theater with 

“talking heads” // Leonardo. – 2010. – No. 43.5. – P. 442–448.
12. Bentoglio A., Merli C. Pubblico e pubblici della musica // Balestra C., Malagutt A.(eds.), Organizzare musica. 

Milano: Franco Angeli. – 2003. – 384 p.



WAYS OF RATIONAL USE OF DRY SIEROZEMS

197

Section 10. Agriculture
Muratkasimov Alisher Sattarovich,

Senior Researcher,
The Gallaaral Scientific Experimental Station

Research Institute of cereals and legumes,
Yusupov Khasan Yusupovich,

Candidate, of Agricultural Sciences
The Gallaaral Scientific Experimental Station

Research Institute of cereals and legumes,
Umurzakov Abdukarim Abdukhamivoch,

The Gallaaral Scientific Experimental Station
Research Institute of cereals and legumes,

Senior Researcher
Gafurova Laziza Akramovna,

Doctor, of Biological Sciences, Professor
Soil Science Department, Biology Faculty

National University of Uzbekistan named after M. Ulugbek,
E-mail: alisher.muratkasimov@mail.ru

WAYS OF RATIONAL USE OF DRY SIEROZEMS

Abstract: The results of studies on the study of the effectiveness of organic and mineral fertil-
izers, absorbents and biologically active substances, while preserving the fertility of the soil of the 
country’s dry fields with partial provision of moisture, feeding of grain crops after new arable land, 
economical use of soil moisture.

Keywords: irrigated lands (bogars), typical serozem, yield, moisture, crop rotation, organic and 
mineral fertilizers, root nutrition, tillage, agrotechnology, humus, yield increase, efficiency.

Introduction
Under the influence of global climatic influences 

around the world, Uzbekistan, like countries located in 
dryland regions in peculiar soil and weather conditions 
due to a stable harvest from agricultural crops, while pro-
viding the population with food products of rainfed lands, 
currently scientifically based use of 751.4 thousand of ha 
of arable land remains a requirement of time [3].

By the Decree of the President of the Republic of 
Uzbekistan dated February 7, 2017, it was adopted the 
strategy of the five priority development directions of the 
Republic of Uzbekistan in 2017–2021.

In item 3.3 of the third priority direction of this 
program (modernization and accelerated develop-
ment of agriculture), the urgency of effective use due 
to additional reserve of rainfed lands is indicated with 
further strengthening of food security of our coun-
try and expansion of production of ecologically clean 
products.

In solving the above-mentioned urgent problems, 
the improvement of agro technical developments rec-
ommended for the cultivation of spiked crops in rain-
fed lands and the widespread introduction of scientific 
success are the main objectives of the research carried 
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out within the framework of the applied project KHA-9–
054–2015, planned for 2015–2017.

According to stationary experiments conducted in 
steppe-hilly regions (280–360 mm) semi-rainfed lands, 
intensive soil cultivation for cereals that are grown exten-
sively for 60 years and plowing at a depth of 20–22 cm, 
as well as in variants without organic and mineral fertiliz-
ers, the content of organic substances (humus) decreases 
from 1.2–1.3% to 0.58–0.65% (0–20 cm) [2, 5, 7].

The main decisive factor in agriculture, as well as the 
preservation and improvement of soil fertility, the culti-
vation of environmentally friendly agricultural products 
in all rainfed regions (plain, steppe, piedmont and moun-
tainous) is the introduction of short rotation schemes 
(2.3, 4 field) crop rotation for farms [6].

Materials and methods
The study of organic and mineral fertilizers, polymer-

ic absorbents, accumulating soil moisture (absorbing) 
and biologically active substances in the new plowland 
of rainfed lands for cultivation of spiked crops and their 
influence on soil moisture and mineral nutrition regime, 
growth and development of winter wheat are the tasks 
of this study.

The soils of the experimental fields are loam, with 
water and wind erosion typical of sierozem and their 
arable layer (0–20 cm) consists of 0.55–0.88% humus, 
0.18–0.20% nitrogen, 0.16–0.18% of phosphorus and 
1.6–1.8% of total potassium, the pH of the soil medium 
is 7.9–8.0 [8].

All agrotechnical measures for growing soft wheat 
of “Bahmal-97” variety were made on the basis of agro-
technical recommendations developed by the scientific 
research institute of cereals and legumes of the Gallaaral 
scientific-experimental station [4].

Phenological observations, the number of plant 
bushes, the dynamics of accumulation of dry and raw 
biomass, soil moisture, analysis of the nutrient content 
of wheat in the vegetative period, and other results of 
field experiments were affected by the variance analy-
sis based on the “Field Works Methodology” (1985) of 
B. A. Dospekhov [1].

Results and Discussion
The content of perennial precipitation was 362.0 mm 

and in 2014–2015. In 2015–2016 agricultural years this 
indicator was respectively 362.3 and 400.6 mm, the aver-
age multi-year annual temperature of 11.6 º С, by years 

10.4–11.2 ºС, the average multi-year relative humid-
ity of 50%, in the corresponding years was 70–73%. In 
May 2015, the amount of precipitation is less by 13.3 
mm relative to the average perennial sediment, the air 
temperature was +20.7 ° C and relative to the multi-year 
average temperature was higher by + 8.3 ° C. Conversely, 
in May 2016, the amount of precipitation compared to 
the perennial was 31.7 mm higher, and as a result, strong 
damage to the crops was observed in yellow rust disease, 
and as a result of a sharp increase in air temperature in the 
third decade of May, the yield dropped sharply.

The number of variants of field experiments was 9 
with a threefold repetition. The volume of experimental 
plots was 200 m2. Organic and mineral fertilizers (phos-
phoric, potassium), as well as absorbents of the experi-
ments were given under the plow in the second half of 
April before the raising of new arable land. In July, the 
soil was treated at a depth of 14–16 cm with a flat cutter 
against weeds. Before sowing winter wheat, the soil was 
surface treated by harrowing and 2.5 million seed seeds 
of wheat of “Bahmal-97” variety were sown on ha of area.

In order to study the dynamics of soil moisture in 
new arable land, samples were taken from a depth of 
0–160 cm.

On May 29, 2015, the moisture content in the arable 
layer of the soil (0–20 cm) was 11.2–13.8% in variants, 
and the moisture reserve in the depth of 0–160 cm av-
eraged 2936.0–3177.3 m3/ha. Because of a decrease in 
precipitation and a sharp increase in air temperature in 
the summer season, there is a noticeable decrease in the 
moisture reserve in all layers of the soil.

By the time of sowing of winter wheat crops (Oc-
tober 25, 2015), the moisture content of the arable soil 
layer was recorded on average by 4.3–5.4% (105.8–133.1 
m3/ha), and in layers 0–160 cm the total The moisture 
reserve is 5.8–8.32% (1209.0–1636.2 m3/ha).

At study of moisture distribution in experimental vari-
ants, its content in control plots in the arable layer was 
5.2–13.4% (133.1–1309.9 m3/ha), in deep layers of soil 
(120–160 cm) 5, 7–13.6% (331.1–775.4 cm3/ha), these 
parameters in the variants with the supply of phosphorus 
and potassium fertilizers with the calculation of 40 kg/ha, 
20 and 40 kg of polymeric absorbent hydrogel for a new 
arable land were in arable beds 13.6–13.8% (331.8–336.8 
m3/ha), and in layers 0–160 cm the total moisture content 
was 14.2–14.5% (3058.5–3099.7 m3/ha) (20.05.2015).
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By the sowing season of winter wheat seeds 
(25.10.2015) in variants with a hydrogel absorbent soil 
moisture in 0–160 cm soil layers compared to the control 
variant of the experiment was higher by 145.0 m3/ha.

It should be noted that in the variants with feed of 
40 kg/ha of phosphorus and potassium fertilizers and 
10 t/ha of local fertilizer depths of 0–160 cm of soil, the 
moisture reserve was much higher compared to other 
options. The moisture content in the deep soil layers 
(0–160 cm) of this variant during the season was 8.5–
15.2% (455.6–833.0 m3/ha), and in the 0–160 cm layers, 
8.2–15.0% (1620.1–3177.3%).

As it was shown by conducted analyzes, from the 
raising of new arable land to the sowing of winter wheat, 
the content of physically evaporated moisture from the 
soil was 6.6–8.4% or 1317.0–1720.5%. The content of 
lost moisture from new arable land due to physical evap-
oration was 48.1–56.8% compared to its initial content.

Summarizing, it can be said that more than half of the 
natural moisture of the new arable land, accumulated be-
cause of precipitation in the rainfed fields, is lost through 
evaporation.

In October, 2015, as a result of an increase in precipi-
tation by 53.1 compared to the multiyear averages, it was 
possible to carry out high-quality sowing in the arable layer 
of the soil (0–20 cm). Seeds of winter “Bahmal-97” variety 
suddenly green in November and warm winter days.

The moisture content in the arable layer of the soil 
in the experimental variants before the sowing of winter 
wheat (1.11.2015) was 9.7–11.2%, the moisture reserve 
of 0–160 cm was 7.6–9.6% or 2075.6–2346.2 m3/ha.

Before the raising of new arable land (29.05.2015) 
against the background of P40K40 with 40 kg/ha of “Hy-
drogel” absorbent and 10 t/ha of manure, the total mois-
ture content in 0–160 cm averaged 9.2–9.6% or 2304.6–
2346.6 m3/ha.

These indicators in the control variant without the 
supply of fertilizers and absorbents were 8.7% (1813.4 
m3/ha). In these variants, the content of accumulated 
moisture compared to the control was greater by 0.5–
1.2% or 491.2–532.8 m3/ha.

To the stage of ovary formation of winter wheat veg-
etation (23.04.2016) due to the increase in moisture as 
compared with the long-term norm by 21.6 mm, the mois-
ture content in 0–20 cm of soil was 15.1–18.5%, in deep 

layers 0–100 cm was 10.5–11.3% (2276.9–2460.7 m3/ha), 
and in 120–160 cm was 5.8–8.0% (315.2–428.8 m3/ha).

At the stage of earwaxing of winter wheat of the “Bah-
mal-97” variety (06.05.2016) in all experimental variants, 
the moisture content began to decrease significantly and 
by the time of complete maturation in 0–20 cm soil layers 
was 3.9–6.8%, in 0–160 cm moisture content of 6.4–7.5% 
or 1353.1–1604.8 m3/ha. By the end of the vegetation, 
the residual moisture in the control variants of 0–160 cm 
of soil was 6.8% (1451.0 m3 / ha), and in the cases with 
mineral fertilizers, polymeric absorbents and with 10 t/ha 
manure, this index was 7.5% (1604.8 m3/ha).

At this stage in 0–160 cm soil layers the moisture 
reserve in variants with polymeric absorbents and ma-
nure showed the highest index in comparison with 
other variants.

Based on the results of the study of the distribution 
of soil moisture in 2015, the inter wheat “Bahmal-97” 
variety after the new arable during the vegetation in ver-
sions with 40 kg/ha of phosphorus and potassium fertil-
izers, as well as 10 t/ha of manure in comparison with 
the control options without fertilizers accumulated an 
average of 136–172.4 m3/ha more moisture.

In field experiments in the phase of plant compound-
ing in the control variant, their number averaged 203 
pcs/m2, against the background of P40K40 under the in-
fluence of 10 t/ha of fresh manure under new arable land 
increased by 25.4 pcs/m2 compared to the control.

In the control variant of field experiments, i. e. in the 
variant without fertilizers and absorbents, the average 
grain yield was 9.8 centner per hectare. At the beginning 
of the spring growing season of winter wheat with feed 
of 40 kg/ha of phosphorus and potassium fertilizers for a 
new arable land, nutrient with carbamide nitrogen fertil-
izer, taking into account 40 kg/ha, the additional yield 
per hectare was 3.9 quintals or 139.7%.

Together with the simultaneous supply of phospho-
rus and potassium fertilizers to the new arable land and 
the absorbents “hydrogel” and “Aquasorb”, taking into 
account 20 kg/ha and arable land with the simultane-
ous application of 40 kg of nitrogen fertilizer, yields in-
creased by 3.9–5.1 c (139.7–152%). The use of organic 
fertilizers with increasing the soil fertility of rainfed 
fields and improving their chemical and water-physical 
properties is of great importance. According to the re-
sults of the current year’s experiments, the additional 
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yield due to application of 10 t/ha of manure increased 
by 6.3 c/ha. This indicator was 164.3% compared with 
the control.

During the spikes formation of winter wheat, plow-
ing the arable land with simultaneous application of bio-
logically active preparation “Bioazot” through the leaves 
with the calculation of 1 liter per hectare, the yield was 
further increased by 4.2 c, and in the variants with “Bio-
azot” and “Micro-O’stirgich” preparation with a calcula-
tion of 1.5 l/ha yield increased by 5.1 c.

It should be specially noted that the abundant pre-
cipitation of the spring months of this year compared 
with the long-term average rate, high air humidity leads 

to a severe infection of winter wheat with various dis-
eases. And this, in turn, leads to a decrease in the effec-
tiveness of mineral fertilizers introduced under a new 
arable land.

Conclusion
At headed grain and grain crops cultivation in a crop 

rotation system, the use of 10 tons of local fertilizer ev-
ery three years, the annual application of P40K40N40 to-
gether with the water-absorbing absorbents “Hydrogel” 
and “Aquasorb” (20 kg/ha) for a new arable land cre-
ate the conditions for effective assimilation of natural 
moisture and nutrients and serves to increase net profit 
derived from farm land.
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CELLULOSE-DESTRUCTING SOIL MICROMYCETES OF UZBEKISTAN 
AND INFLUENCE OF SOME FACTORS ON CELLULOLYTIC ACTIVITY 

AND SACCHARIFYING ABILITY OF TRICHODERMA HARZIANUM

Abstract: Cellulose degradation by soil fungi can provide with valuable products such as sugar 
and proteins that can be used in husbandry or food industries. 1897 strains of soil fungi of 146 species 
belonging to 35 genera and four subkingdoms have been evaluated for cellulose degrading activity 
and sugar and protein synthesis. 45 species have expressed good abilities for that, and Trichoderma 
harzianum was the most active among them. Various plant raw materials (filter paper, residues of 
camel thorn, cotton leaves, corn stumps, wheat straw, rice straw and rise husks) have been evaluated 
as media for cultivation of T. harzianum, and the most appropriate one recognized was camel thorn 
residues. Dynamics of both cellulose degradation and saccharification of the substrata by the fungus 
has been determined; optimum temperature and reaction of media for growth of T. harzianum and 
maximum production of sugars have been identified.

Keywords: soil, micromycetes, enzymes, cellulose, cellulolytic activity, mineralization, proteins, 
biosynthesis, hydrolysis, hydrolyzate, sugars, growing microorganisms.

1. Introduction
Increasing crop’s yields is dependent on improving of 

metabolism in plants, and the latter, in its turn, is signifi-
cantly conditioned by the mineralizing of plant residues 
in the soil. These residues mainly consisted of cellulose. 
Ability to degrade it is found in many species of fungi, 
bacteria, including thallobacteria (formerly actinomy-
cetes). Having miscellaneous enzymes soil micromycetes 
can use various substrata as a food, and this could be one 
of reasons of their wide occurrence in natural habitats 
[1]. There are plenty of data in the scientific literature on 
distribution of cellulose-degrading fungi that live in vari-
ous soil types and in different numbers [5]. In Uzbeki-
stan cellulose-degrading soil micromycetes have been a 
subject of investigations carried out by M. Sh. Sagdullae-
va [7] a. o. At the same time many of these investigations 
were occasional as a part of studies of soil mycobiotas. 

Metabolic processes in microorganisms, biosynthesis of 
biologically active substances and cellulase in particular 
are influenced by growing conditions and content of nu-
tritional media [2]. Various organic and mineral sources 
of nitrogen can be used for growing microorganisms that 
are cellulase producers [3].

Purpose of our investigations was to identify species 
composition of soil micromycetes that are active produc-
ers of cellulose-degrading enzymes and proteins. We 
have studied some features of cellulase biosynthesis by 
Trichoderma harzianum Rifai and its saccharifying ability.

2. Materials and methods
Common mycological methods of isolation of mi-

cromycetes have been used in our investigations.Cellu-
lolytic activity of fungi has been studied in laboratory 
and field conditions in accordance with methods de-
scribed by A. A. Imshenetzky. Their ability to degrade 



Section 10. Agriculture

202

cellulose was determined by the filter paper method in 
the Mandel’s medium [4]. Trichoderma harzianum has 
been grown in 250 ml Erlenmeyer flasks containing 50 
ml of Mandel’s nutrition broth with pH 5.5, on shakers, 
using a method of the submerged cultivation, during 72 
to 96 hours, at 30oC. Cellulase activity of Trichoderma 
harzianum has been determined on the base of increas-
ing concentration of sugars in the reaction mixture after 
hydrolysis of the substrate (cotton lint overgrown with 
fungal mycelium) comparing with the check treatment 
(cotton lint without mycelium) [1].

Saccharifying ability of fungi has been determined 
on the base of production of reducing sugars under influ-
ence of enzymes of the culture fluid in hydrolyzates of 
plant residues after Somogyi [6].

3. Results and Discussion
1897 strains of micromycetes belonging to 146 spe-

cies, 35 genera and four subkingdoms of fungi have been 
isolated in total from three soil types, namely old-arable 
soils irrigated during long times (i), and soils that were 
recently introduced in agriculture (ii), and typical sero-
zem soils (iii). From these 45species of the genera As-
pergillus, Chaetomium (anamorph stage Botryotrichum), 

Fusarium, Penicillium and Trichoderma have had a notable 
ability to degrade cellulose. Table 1 shows dynamics of 
cellulose biosynthesis by one of these species, namely 
Trichoderma harzianum.The following species have been 
selected for further and more detailed investigations as 
the most active producers of cellulolytic enzymes and 
proteins: Alternaria alternate (Fr.) Keissl. (syn. A. tenuis 
Nees), Aspergillus flavus Lk., Cladosporium herbarum Lk., 
Fusarium sp. (as F. moniliformes.l., nom. ill.), Trichoder-
ma harzianum and T. viride (Fr.) Pers. (syn. T. lignorum 
Harz.). Among these species Trichoderma harzianum has 
had the highest ability to degrade cellulose and it has 
been used in further investigations.Results of investiga-
tions on determining of cellulose biosynthesis dynamics 
on two media, namely pure cellulose (filter paper) and 
plant residues (camel thorn – Alhagicamelorum Fisch.) 
have shown that intensity of cellulase accumulation in 
the culture fluid has been the most intensive during first 
3 to 4 days of cultivation, then intensity of the process has 
decreased. Such a decrease of biosynthesis intensity has 
been noted in both of substrates; however cellulolytic 
activity of the fungus has been slightly higher on camel 
thorn residues comparing with filter paper (Table 1).

Table 1. – Dynamics of cellulose biosynthesis by Trichoderma harzianum

Material containing 
cellulose

Cellulolytic activity, unit/ml, after cultivation during hours
24 48 72 96 120 144

Filter paper 0.10 0.20 0.50 0.70 0.76 0.84
Camel thorn 0.20 0.40 0.63 0.81 0.90 0.97

It has been found that slightly acidic or neutral re-
action of the original nutrition medium has favoured 
synthesis of cellulase. Activity of enzymes has been on 
the same level between pH 5.0 and pH 7.0. Decreasing 
pH till 4.5 has affected negatively on growth and activity 
of the producer-fungus, and its growth has stopped at 
pH 4.0. It has been supposed that various types of this 
enzyme with different pH optimums have existed in the 
camel thorn medium while maximum activity on the fil-
ter paper medium has been observed at pH 5.5. Culture 
of the fungus has revealed sensitivity to the temperature 
during cultivation. So, the least biosynthetic activity and 
weak growth have been registered at 25oC to 27oC, and 
increasing it till 30oC to 32oC has raised biosynthetic 
activity of the fungus 2–3 times and fungal growth has 
been profuse as a dense suspension. Modifications of 
Mandel’s medium have been tested as well, where one 

of its ingredients has been excluded in each of two media 
used in our investigations. Elimination from the media of 
the most important ingredient – source of the cellulose 
in the form of the filter paper or plant residue, has led to 
zero-activity of the cellulolytic activity. Then, replacing 
of the source of cellulose with easy for assimilation prod-
uct as glucose has led to the suppression of biosynthesis. 
This apparently can evidence that process of biosynthesis 
of cellulase by Trichoderma harzianum has an inducible 
character. Further, elimination from the medium of the 
nitrogen source in the form of (NH2)2HPO4 has resulted 
in decreasing cellulolytic activity 2–3 times, comparing 
with a full-medium. Other mineral ingredients of the 
medium have effected on the fungal activity variously 
depending on the source of cellulose.The highest cellulo-
lytic activity on the 3rd day of cultivation has been deter-
mined, except camel thorn residues, on wheat straw. So, 
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it has been found, that, in relation to needs of production, 
inexpensive and simple nutrition media containing vari-
ous sources of cellulose can be used with this purpose. 
Further investigations have been carried out for evalua-
tion of saccharifying ability of Trichoderma harzianum 
on different waste materials containing cellulose. Firstly, 
substrata have been cut using knife-mill into pieces with 
length 0.2 to 0.5 mm. Then these dry materials have been 
undergone to processing with an active culture fluid of 
the fungus with pH 5.5 in ratio 1:15. It has been culti-
vated in shaker at 180–200 rpm during six hours at 30oC, 

and then content of sugars in hydrolyzate has been de-
termined.Results have shown that the highest concen-
trations of sugars have been registered after enzymatic 
hydrolysis of the camel thorn residues and corn stumps 
(Table 2). Evidently, this can be explained by the avail-
ability of these products for cellulases and xylanases of 
Trichoderma harzianum.Degrees of conversion of these 
products have been 30% to 50%. This parameter has been 
much lesser for rice husks (10%), apparently because of 
solid association of these crystalline polymers with hemi-
cellulose and/or lignin.

Table 2. – Dynamics of saccharification of cellulose-containing raw 
materials by cellulolytic enzymes of Trichoderma harzianum

Material containing 
cellulose (plant residues)

Amount of sugars (mg/ml) in hydrolyzates,
after cultivation during hours

1 2 3 4 5 6
Cotton leaves 1.5 1.7 2.4 2.7 2.6 2.4
Corn stumps 2.3 2.8 3.04 3.2 3.0 2.7
Wheat straw 1.86 2.3 2.7 2.9 3.0 2.7
Camel thorn 2.4 2.8 3.4 3.6 3.7 3.4
Rice straw 1.3 1.7 1.9 2.1 2.4 2.2
Rise husks 0.4 0.6 0.7 0.9 1.1 1.0

Hydrolysis of cellulose-containing substrata has 
been the most intensive during the first hours of the 
trial. Then, decreasing amount of the enzyme has led 

to slowing of the cellulolytic action of the culture fluid 
and, respectively, to decrease of producing sugars.
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EFFECT OF INTEGRATED AGRONOMIC PRACTICES ON 
THE GROWTH AND DEVELOPMENT OF COTTON

Abstract: In the conditions of Milsky steppes for reception of high and stablecrops of a clap-raw 
with good technological properties of a fibreit is necessary to adhere to level of preirrigation humid-
ity of 70–70–65% НВ and annual norm of mineral fertilizers N250Р200К75. At lowered (65–65–60% 
НВ) the annual norm of fertilizersunder a cotton should not exceed N200Р150К50.

Keywords: a fibre, a clap, potassium, number of watering’s, density of standing, norm of fertil-
izers, agro technical receptions.

In the economic and social development of the Re-
public of Azerbaijan cotton production is of particular 
importance. Cotton is a valuable technical culture stra-
tegic purpose.

The most important objective of cotton production 
is to improve the culture of agriculture and an increase in 
cotton yield, improve the quality of its products.

One of the most important problems of agricultural 
production is to find new techniques and methods aimed 
at increasing the yield of crops. Cotton is one of the main 
branches of agricultural productivity of Azerbaijan and 
its development in the future, it is very important for our 
state. Increased production of raw cotton and increasing 
its crop capacity is a major problem of agriculture of the 
Republic. Currently we have trampoline the area under 
cotton compared to other crops is negligible. You have 
to grow it as a monoculture, and in this regard, the har-
vest of raw cotton is 21–23 kg/ha, and in some years is 
even lower. Increased production of raw cotton and the 
increase of its yield is a important part of a problem of 
agriculture of the Republic.

Given the importance of the development of cotton 
growing in the Republic adopted the “Law on cotton 
growing” (may 11, 2010). As key points the act provides 
for the production and processing of raw cotton; coop-
eration in the system of cotton production; controls and 
quality control of raw cotton; state support for the devel-
opment and financing of cotton production [1].

One of the main factors of increasing the yield of cot-
ton, along with the introduction of high-yielding, more 
disease resistant varieties with good quality, measures 
fibre, is the establishment of rational methods of farming, 
which include, primarily, the use of the optimal norms of 
fertilizers, irrigation regime and density of the plant state.

Increase of productivity lies in the development of 
science-based systems land-regalia, the introduction 
of intensive technologies of cultivation of agricultural 
Kul-Tur, including cotton, continuous improvement of 
equipment and production technology.

With a small supply of phosphorus in the soil and 
excess nitrogen the plants can be good growth, but will 
give fewer bolls and lower quality fibre, shrivelled seeds. 
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Plants have a dwarf species with small dark green leaves. 
A lack of phosphorus nitrogen fertilization has no effect.

The use of fertilizers that meet the requirements of 
today requires carefully and balanced approach given the 
removal of nutrients with the plant and the consumption 
of their cotton. Only then you can install the rational fer-
tilizer rates, most fully makes up for the lack of nutrients 
without causing negative consequences in the form of 
environmental pollution of the natural environment.

One of the factors determining the growth and de-
velopment of plants and high yield, is to obtain early, 
friendly and full shoots. Uniform distribution of seed-
lings throughout the planting area provides a more com-
plete use of the plants of water and nutrients [2].

The speed of emergence and completeness of germi-
nation depends on many factors, including the quality of 
seeds, temperature and soil moisture etc.

The difference between the germination of cotton 
is not more than 1–2 days is not a significant difference.

The effect of doses of fertilizers, irrigation regime 
and plant density on the height of the main stem of cot-
ton is given in (table 1). As is clear from these tables the 
height of the main stem of the cotton depends on irri-
gation regime and doses of fertilizers and plant density. 
For example, if 4 watering with plain water the height of 
the main stem is made up in Beylagan region in 2016 in 
phases of budding and 33.4 cm; flowering-82.4 sm and 
maturation-101.9 sm. in 5 irrigation this figure reached 
respectively: 34.1; at 82.8 and 105.7 sm

Another large difference is observed in variants that 
received different fertilizer rates. So. if at 4 watering with 
plain water when making N200Р175К50 the height of the 
main stem in the phase of budding was equal to 33.4 sm 
82.4 sm flowering and ripening 101.9 sm. with increasing 
norms of nitrogen up to 250 kg. these figures increased 
respectively to 32.7 sm 83.4 sm 104.2 sm

Irrigation for cotton minichannel water had a greater 
effect on the height of the main stem of the cotton plant. 
When watering minichannel water height of stem in-
creased and reached. respectively 35.9; and 85.5 107.5. 
on the Karabakh region – 34.8; 66.7; 106.6 sm

As can be seen from the data tables (Mil region) 
number of sympodial branches from the effect of agro-
nomic practices vary in large ranges. Most sympodial 
branches were formed in the variants have received large 
rate of fertilizer and number of irrigations.

So. if at 4 is usually irrigation water on the back-
ground N200Р175К50 and plant density of 100 thousand 
plants/ha the number of sympodial branches was in 
2015 in the flowering stage of 8.8 pieces. the matura-
tion – 15.2; in 2016 to 8.8 and 14.8 pieces and 2017 is 
8.9 and 14.9 pieces, with 5-year watering was in 2015 
9,6; 16,2; pieces, 2016 9,6;15, 8 and 2017 of 9.3; the 
15.6 – pieces.

The effect of magnetized irrigation water on reducing 
the toxicity of ions of natural irrigation waters, as well 
as twice accelerates washing of salts from the soil than 
watering is a common method

Holding a watering magnetized water, the number 
of sympodial branches increased especially in 5 irriga-
tion [5, 6].

With the increase in plant density decreases and the 
number of the sympodial branches. A similar pattern was 
seen in experiments conducted in the Karabakh region.

Cotton under favorable conditions, may continue 
growing period until late autumn and form a huge num-
ber of planelement. However, not all podargoni can stay 
on the Bush until the end of the growing season and yield 
a harvest. Depending on the biological peculiarities of 
the plants and the adverse effects of external factors, pri-
marily soil moisture nutrients and plant density of a cer-
tain part of them fall off. Sometimes due to poor farming 
subsidence is 60 percent or more.

For example, if 100 thousand/rust. on 1 hectare in 
the first embodiment, the number of obrazovavshim-
sya of podorvanov amounted to 13.4 pieces, then the 
thickness 166 thousand, it decreased and reached to 6.6 
pieces. However, as can be seen from the data that not all 
the amount of the formed of podorvanov is maintained 
until the end of the growing season on bushes of cotton. 
In our experience, almost half of the formed podorva-
nov left before the end of the growing season. The larg-
est number of fallen podorvanov discovered in the third 
embodiment, where the 5 waterings with plain water in 
the first embodiment, received N250Р200К75. And the least 
number of fallen fruit elements found in the embodi-
ments, where the watering is conducted minichannel 
water. The same can be said of the experiments carried 
out in the Karabakh region [4].

The number of boxes is an economic indicator of the 
overall harvest. The more boxes in 1 bush, and the higher 
the yield and vice versa.
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The number of formed bolls on the plant depends 
primarily on the biological characteristics of varieties of 
cotton, however, agricultural practices can also have a 
positive impact on these indicators.The number of boxes 
in 1 bush, depending on the norms of fertilizers, number 
of irrigation and plant density are presented in (tables 3).

As shown by the data presented in the tables of the 
studied agricultural practices positively affect appears in 
both regions the number of boxes in 1 bush [3, 7, 8, 9]. 
Here the increase in bolls per Bush at Beylagan region 
ranged from norms of fertilizers at 4 watering with plain 
water and a plant density of 100 thousand plants 0,1

pieces magni-cluded water of 0.1 units and in the 5 
irrigation respectively 0…0,6 pieces.

Approximately, the same pattern was observed in 
experiments carried out in the Karabakh region. Weight 
of raw cotton in one boll is an economic indicator that 
determines the level of harvest and assess the variety. The 
higher weight of raw cotton in one boll, the higher total 
yield and the more valuable cotton species. The mass of 
cotton in one boll is a biological feature of the variety, but 
it may be affected by external factors, primarily nutrient 
and water regimes and plant density [10].

A lot of cotton wool in one of the boxes depending 
on fertilizer, irrigation and plant density are presented 
in (tables 3).

The table shows that as fertilizer and plant density 
effect on the mass of cotton in one boll in a different 
way. For example, if the high rate of fertilizer and a large 
number of irrigation contribute to the increase in the 
mass of cotton in one boll, the thickening of crops, on 
the contrary, decreases the weight of raw. In experiments 
conducted in both regions in the next five years, the best 
option was the option which was made N250Р200К75 when 
the background density of 160 thousand plants/ha and 
5 watering magnetized water.

Insights. Development and establishment of the ra-
tional fertilization, irrigation regime and plant density for 
different soil differences contributes to obtaining high 
and stable yields of raw cotton with good technological 
qualities of the fiber.

Fertilizing, watering and plant density are beneficial 
to the formation of boxes, a lot of cotton wool in one box 
and significantly reduces the percentage of the drop of 
the fruit bodies.
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RESISTIVE TIME DELAY SWITCHES

Abstract: Transient processes with the solution of differential equations of state by the numerical 
method of the proposed non-contact high-speed time relay.

Keywords: optocoupler, photodiode, diode, resistance, capacitor, thyristor, time relay.
At present, due to the extensive automation of pro-

duction processes, the introduction of automatic con-
trol systems, the requirements to reliability, speed, and 
longevity of electrical appliances and apparatus have sig-
nificantly increased. These requirements are largely met 
by devices based on the use of properties and phenom-
ena inherent in nonlinear resistive circuits. In the future, 
a significant expansion of the scope of applications of 
nonlinear circuits is expected as instruments and appa-
ratus with new qualitative properties. At present, semi-
conductor circuits are generally used as power switches 
for switching, regulating and converting devices. On the 
basis of theoretical analysis and experimental research of 
nonlinear resistive circuits, it is established that to pro-
vide high-quality power supply to consumers it is neces-
sary to use such circuits as power contactless switching 
devices. The circuits on the basis of non-linear resistive 
circuits make it possible to switch the power loads un-
der the best dynamic conditions, namely, when the si-

nusoidal current passes through zero, which provides an 
improvement in the mode of the transient process [1].

Sometimes with circuit solutions, such as relay pro-
tection and automation, parallel operation of thyristors, 
etc. it is necessary to delay the control pulses in time. 
Therefore, the creation of small-sized, high-speed, non-
contact time relays is relevant.

This article discusses the creation of such relays 
based on resistive circuits. When creating and develop-
ing new technology, there are questions of calculation 
and analysis of such circuits. Non-autonomous nonlin-
ear dynamic circuits with a diode, active resistance and 
capacitance are widely used. When developing control 
systems for automation devices, various circuit solutions 
can be used [2].

Let’s perform a theoretical analysis of the circuit shown 
in (Fig. 1), where the active resistance (R1), the diode (VD) 
and capacitance (C) are connected in series, the active re-
sistor (R2) and the photodiode of the optocoupler (VU).
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Figure 1.
To analyze this chain, we propose to use the numeri-

cal solution of the equation of state of the chain [3].
Let us consider the transient processes during the pe-

riods of the open state of the diode VD, the voltage across 
the capacitance is described by the following equation:

 U U
R

R R
eC m

R R
R R C

t

= ⋅
+

−










−
+
⋅ ⋅2

1 2

1
1 2

1 2   (1)

here, Um  – rated mains voltage.
At present, various methods of analyzing such chains 

are widely used. We propose to use the numerical solu-
tion of the chain state equations by the Euler method. In 
this case, on an interval, it is necessary to determine an 
approximate solution of equation:
 

dy
dt

f t y= ( , )  (2)
We take the characteristic of the diode to be ideal and 

assume that u = UmSinωt. Then, from the moment t = 0 
to t1, the diode is open, and the equation of the circuit 
has the following form:

U t R C
dU
dt
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sinω  (3)
where, UC  – capacitance voltage.

The solution of Euler’s equation (3) is as follows:
 U U f U t hC k Ck Ck k( ) ( , )+ = + ⋅1  (4)
Here

 f U t
R C

U t U
R
RCk k m C( , ) sin= − +





















1
1

1

1

2

ω  (5)

k=0, 1, 2, …, n.; h – step of integration.

From the moment t = 0 to t = t1, the voltage on the ca-
pacitance is determined by (4) with zero initial condition. 
From the moment t = t1, the diode switches to the closed 
state and the voltage at the capacitance is determined as:

 C
dU
dt

U
R

C C= −
2

 or dU
dt

U
CR

C C= −
2

 (6)

From the moment t = t3, the diode again switches to 
an open state and the voltage on the capacitance is again 
described by the dependence (4), only with the initial 
conditions corresponding to the time t = t2.

(Fig. 2. a), shows the characteristics of the function 
Uc = f(t). These characteristics are constructed for dif-
ferent values of the resistance R1. Moreover, R2 and C re-
main constant. Curve 1 at R2 = 3000 Ω; 2 – R2 = 2000 Ω; 
 3 – R2 = 1000 Ω; 4 – R2 = 500 Ω; 5 – R2 = 250 Ω; 
C = 10 μF and R1 = 300 Ω.

(Fig. 2. b), shows the characteristics of the depen-
dence Uc = f(t). These characteristics are constructed 
for different resistances R2. In this case, R1 and C remain 
constant. Curve 1 with R1 = 300 Ω; 2 – R1 = 500 Ω; 
 3 – R1=800 Ω; 4 – R1=1000 Ω; 5 – R1=1200 Ω; C=10 μF 
and R2=3000 Ω.

(Fig. 2. c), shows the characteristics of the depen-
dence Uc = f(t). These characteristics are constructed for 
different values of the resistance R1. Moreover, C and R2 
remain constant. Curve 1 at C = 10 μF; 2 – C = 20 μF; 3 – 
C = 30 μF; 4 – C = 40 μF; R1 = 1200 Ω and R2 = 3000 Ω.

From these dependences it is evident that by chang-
ing the parameters of the circuit it is possible to regulate 
the time of full charging of the capacitor.

The proposed contactless relay was investigated in 
the laboratory of the Energy Department of the Tashkent 
State Technical University [2, 3].

It can be seen from (Fig. 2) that the change in the 
parameter R2 has almost no effect on the charging 
time of the capacitor C, and the variation of the pa-
rameters R1 and C significantly changes the charging 
time of the capacitor, hence the operating time of the 
optocoupler.

Based on the above, you can draw the following con-
clusions:

Using the circuit shown in (Fig. 1), it is possible to 
create a contactless, high-speed and time relay, changing 
the parameters of the active resistance R1 or capacitance C.

In conclusion, it can also be noted that the analysis of 
the dynamic circuit shown in (Fig. 1), where the active 
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resistance, diode and capacitance are connected in series, 
and the resistor and photodiode of the optocoupler are 

connected in parallel to the capacitance, can be performed 
by numerical solution of the chain state equations.

 
 a) b)

 c)

Figure 2. Shows the voltage versus capacity curves versus time 
for various parameters of the circuit elements

The proposed technique makes it possible to pro-
duce a qualitative analysis of steady-state regimes and 

transient processes of chains with various parameter 
variations [4].
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The yield of agricultural crops is estimated by the 
amount produced on the crop areas of the produce. The 
increase in yield depends on the land quality, the right 
choice and placement of available varieties and plant spe-
cies that are immune to natural influences and diseases, 
the creation and cultivation of new hybrid plant cultures, 
and the development and introduction of new advanced 
technological methods.

There are a number of objective and subjective mea-
sures to achieve this growth the destruction of weeds and 
the diseases spread by them is one of them. According 
to experts, cultivated plants are now seriously harmed by 
weeds and pathogens living on these weeds and spread-
ing diseases. Therefore, at the present time, one of the 
topical problems of crop production is, cleaning of cul-
tivated areas from weeds and diseases spread by them.

The main objective of the complex of technical 
measures carried out in the sown areas with the help of 
advanced machinery and technical means is the timely 
processing of sown areas at the required level to achieve 
high yields. This complex is aimed at centralized provi-
sion of agricultural machinery and equipment, efficient 
use of machinery, timely and high-quality technologi-
cal processing of crops and further increase in yield  
 Nevertheless, this problem has not yet been solved, since 

this is adversely affected by the high cost of rent of ma-
chines and mechanisms, a sharp increase in the cost of 
fuels and lubricants.

In open and closed (greenhouses) cultivated areas 
occupied by cotton, cereals and vegetables – melons and 
gourds in farmed farms of the republic, there are various 
diseases. In recent years, serious damage has been caused 
from nematode sickness of crop yields [1, 2, 3, 4, 8]. Par-
ticularly serious damage is caused to crops of vegetables, 
melons and crops in enclosed grounds (greenhouses).

Tomatoes and cucumbers are the most used food 
products, and in terms of production volumes, they oc-
cupy the second place in the republic after potatoes. The 
reason for the increased consumption of tomatoes and 
cucumbers is the presence in them of vitamins and trace 
elements necessary for human beings, as well as their 
simple canning. The nematode developing in the roots 
of plants hinder the cultivation of these products. On 
the sown areas of the republic, the following species of 
nematodes often occur: nematode nematodes of north-
ern Meloidogyne hapla Chitw, members of Meloido-
gyne Goel ground, nematodes of southern Meloido-
gyne incagnita Kof et White, nematodes of Javanese 
Meloidogyne javanica Treual and sand or nut nematodes 
Meloidogyne arenaria Neal.
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Typically, viruses that are in the infected soil, are in-
troduced into the root system of the plant, lay eggs and 
develop, feeding on nutrients of plant roots [6].

The aforementioned negative effects of the nema-
tode, in addition to the damage caused by the infection 
of plants, still lead to a decrease in yields. Nematodes 
cause very great damage to agriculture, for example for 
potatoes this damage is 80%, for greenhouse tomatoes 
and cucumbers – 60%. To eliminate the consequences 
of nematode infection, 30% of the costs in agriculture 
are accounted for.

On the basis of many years research, in the Tashkent 
Institute of Irrigation and Agricultural Mechanization 
Engineers developed a new technology for controlling 
the nematode, as well as an electric pulse installation for 
its implementation [1, 4, 7]. The proposed technology 
is characterized by the fact that it is economical, envi-
ronmentally safe, effective in the implementation of ex-
isting methods of processing plants. The application of 
this technique does not affect the value of the crop and, 
most importantly, has no dangerous consequences. It is 
applied in the summer after harvesting or in the autumn 
processing of the land.

Rich in mineral fertilizers, root crops of tomatoes and 
cucumbers are a source of nematode nutrition, which 
has the property of rapidly developing and destroying 
the structure of root cells, creating cavities and uneven 
ribbed nodes in them. In the III–IV periods of develop-
ment of the body of mature females, the nematodes in 
the root system of the plants become round and bulbous. 
Mature female nematodes lay between 100 and 1500 
larvae. The number of larvae deposited by developed 
females of nematodes can reach 3500 pieces. In the cul-
tivated areas of vegetables in Central Asia and the Cau-
casus, the nematode female lays eggs of larvae from 3 to 
7 times a year [4].

Experimental studies on use of electro-impulse dis-
charges to control the vector of the nematode virus were 
carried out at pilot sites in the cooperative economy of 
Gulistan Kagan district of the Bukhara region. Field ex-
periments on the electro-pulse treatment of the vectors 
of the virus were conducted with the participation of the 
entomologist of the cooperative economy [4].

In Fig. 1 shows the scheme of the effect of electro-
impulse discharges on a plant infected with nematode 
worms.

Figure1. Scheme of treatment with electric pulse discharges infected plan
1 – power supply; 2 – high-voltage device; 3–4 – high-voltage electrical cables; 5–6 – electrodes; 7 – stalk of plants; 8 – 

infected plant roots; 9 – earth (clay); 10–11 – nematode larvae

The order of operation according to the scheme Fig. 
1: the positive electrode is fed to the lower part of the 
stem, the negative electrode is connected to the ground. 
After connecting the device to the power source, an elec-
tric current begins to flow between the plant stem and 
roots. High-voltage discharges of electric current pass 

through nematodes, infected plant roots and disease-
spreading microorganisms. Current pulses act on the 
membrane of plant cells and the surface of the nema-
tode virus, which leads to the destruction and destruc-
tion of the root system and membrane of the nematode 
viruses. This method is used after harvesting infected 
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plants. (Table 1) and Figures 1 and 2 show the results of 
experimental studies of the treatment of disease-causing 

plants of tomatoes and cucumbers by an electro-impulse 
current discharge.

Table 1. – The results of experimental studies of the treatment of pathogenic plants 
of tomatoes and cucumbers by an electroimpulse current discharge

No. P. Experiment Voltage, V. Processing time, 
sec.

The energy of the 
pulse, J.

Degree of neutraliza-
tion,%

Tomato
1. 1 1000 0.2 0.0010 35
2. 2 2000 0.2 0.0020 49
3. 3 3000 0.2 0.0045 60

Cucumbers
4. 1 1000 0.2 0.0010 35
5. 2 2000 0.2 0.0020 40
6. 3 3000 0.2 0.0045 59

Dependencies of the degree of neutralization on the 
voltage of the pulse U = f (Q) and the momentum energy 

P = f (Q) for tomatoes and cucumbers are given on the 
characteristics of (Figures 2, 3).

Figure 2. Graph of the change in the magnitude of the voltage from the time 
of pulses by an electric pulse current discharge for tomatoes

The results of the studies showed that the nematode 
virus was destroyed at 60% of the infected plants with 
the following parameters of the electropulse treatment: 
discharge voltage Up = 3 kV, current flow time τр = 0.2 
s, discharge energy Wp = 0.0045 J. Taking into account 
the above, it can be concluded that the method of elec-
tropulse treatment effectively fights the vectors of the 
disease with worms [4, 7]. Electro-impulse discharges 
act on the upper layers of the soil, where the main root 
system of the plant is located, to lower layers, in which 

inactive (sleeping) larvae of nematode discharges may 
be located to a lesser extent.

If in areas without a crop rotation, and without de-
toxifying measures, after 2–3 years to sow the same cul-
ture again, the number of nematodes can grow up to 1 
billion per 1 m2 of land. Some plants increase the species 
of nematodes and especially nematodes with parasitic 
properties. The increase in the number of nematodes in 
the soil strongly damages crop yields.
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Figure 3. Changes in the magnitude of the voltage from the time of 
pulses by an electric pulse current discharge for cucumbers

Inputs and Suggestions
Experimental studies of the application of the 

proposed device show a reduction in the amount of 
the virus of the nematode and larvae in the ground 
treated with electropulse discharges, compared to the 
untreated areas by 65–68%. Based on the results of 
repeated inspections, the number of nematode larvae 

before sowing the second vegetation period of plants 
was 15%.

Experimental studies of the treatment of pathogenic 
plants of tomato and cucumber by an electric pulse current 
discharge have shown their effectiveness at parameters of 
electropulse processing: discharge voltage Up = 3 kV, cur-
rent flow time τр = 0.2 s, discharge energy Wp = 0.0045 J.
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Introduction
At present, there are three known methods for the 

partion technology of preparing the basis for weaving:
1. The winding of the calculated number of warp 

yarns on the reel rollers, then from the batch of reel rolls, 
the formation of the weaving bead on the sizing machine 
is widely used in weaving. This method has a number of 
significant drawbacks noted in numerous studies, among 
them in the works [1, 2, 3].

2. The formation of weaving beams according to the 
reduced technology of preparation of the bases on the re-
sizing unit of the Ivanovo State Textile Academy design 
[4] is carried out by winding the threads from the bob-
bins of the creel and one reel roller. Essentially, with this 
technology there is a back-up machine, while the second 
part of the main threads on the weaving nava is winding 
directly from the bobbins mounted on the creel. This de-
sign eliminates the waste of soft ends that remain on the 
rollers and reduces the number of re-rolls produced on 
the back-up machine.

3. In the proposed by the well-known firms 
“SMH” (Zukker-Müller-Xakoba) Germany and “BEN-
FELATEK” (“BENNINGER” Switzerland), the prepa-
ration of the substrate is carried out on a re-sizing ma-
chine and a distillation machine. The advantage of this 
technology, on waste output, is noted in the results of 
our studies [5].

A comparative analysis of the amount of waste with 
different methods of preparing the basis was carried 
out in [6]. The results of the analysis show that the least 
amount of waste is obtained on the re-sizing unit and the 
distillation machine.

To analyze the performance of equipment with differ-
ent methods of preparing the basics, we consider machines 
of the type of packs being formed-a reel roller and weaving.

The productivity of the process of forming a reel 
roller is determined by the known formula:

 П
V T m

СВ
o c=

⋅ ⋅ ⋅60
106

 КПВ  (1)

Where: V – linear speed of warping, m / min.
То – he linear density of the warp yarns, tex.
mс – number of threads on the reel roller.
КПВ – coefficient of useful working time of the ma-

chine.
In formula (1), To and are set by the standard for 

each article of tissue. Therefore, the increase in produc-
tivity during the formation of the reel roller is possible 
at the expense of speed and КПВ.

A comparative analysis of reference-normative in-
dicators of the process of the 50-year-old [7, 8, 9, 10], 
which are presented in (Table 1).

From the table 1 we see that the normalized value 
of the speed of navigation is in the range 600–800 
m/min. The coefficient of useful time in recent years 
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is much lower. Thus, the existing technology of sleep-
ing is not only the cause of the release of a large num-

ber of burns [6] in sizing, but also characterized by 
low productivity.

Table 1.

№ Years То
tex

mс 
strands

Lc
meter

V m / 
min

Discontinu-
ity КПВ П kg / 

hr A source

1. 1968 25 492 15000 100 2,5 0,42 245 [7]
2. 1979 25 531 19000 600 3 0,49 234 [8]
3. 1987 25 531 19500 600 3 0,49 234 [9]
4. 2010 18,5 578 23000 800 3 0,39 200 [10]
5. 2013 42 888 23000 800 3 0,2 200 [11]

In the system of preparation of the substrate with 
the use of the re-sizing aggregate IGTA [4] is essentially 
similar to the classical system.

Let us analyze the productivity of the formation of a 
reel roller on a sizing machine [10]. The input packages 
on this machine are conical bobbins mounted on a creel.

The productivity of the sizing machine is determined 
by the known formula:

 П
V m T m

КПВш
ш o ш=

⋅ ⋅ ⋅ ⋅60
106   (2)

where: V – speed of the warp threads on the sizing ma-
chine;

mш – number of cohesive threads;
То – linear density of sizing yarns;
КПВ – coefficient of useful time.
When determining the rate of sizing, in contrast to 

the knitting, it is necessary to take into account the con-

tact time of the yarns with the dressing solution and dry-
ing of the filaments in the drying chamber:

V
H

a T mo ш

=
⋅

⋅ ⋅ ⋅
10

60

6

 m / min

where: Н – evaporative capacity of the sizing machine 
kg / h.

When calculating the rate of sizing on a sizing-back 
aggregate, the rate of sizing is adopted according to the 
characteristics of the aggregate [10].

To determine the CPV of the “SMH”, “BEN-
FELATEK” grinding-back aggregate, we use (Table 2), 
which shows the operations performed with different 
substrate preparation technologies.

This table also shows the performance of CPV and 
the actual performance for the same tissue Calico Art 
299 [4].

Table 2. – The list of operations to calculate the КПВ for various methods of preparing the basis

№ Name of works Existing 
technology

Ivanovo State Tex-
tile Academy (ISTA) 
re-sizing aggregate

Shlichtovalno the over-
flow aggregate “SMH”. 

“BEN-FELATEK”
1 2 3 4 5
1. Change of bobbins (rates) + + +
2. Elimination of broken thread + + +

3. Change – output forging of the reel 
roller + + –

4. Wearing the machine when chang-
ing the output forging + + +

2) Operations that do not depend on the number of overrun shafts (T1)

5. Stopping the machine and closing 
the steam + + –

6. Lifting of the rollers + + –

7. Cutting off warp threads from the 
shafts + – –
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1 2 3 4 5

8. Binding of the ends of threads of old 
and new base + + –

9. Steam on and start-up + + –

10. Skipping nodes through the ma-
chine + + +

3) Operations. depending on the number of overrunning shafts (T2)

11. Disengagement of the retarder brak-
ing system + + –

12. Ruffling of yarn remains from racks + – –
13. Removing the shaft from the racks + + –
14. Re-shaft installation + + –
15. Fixing and aligning the shafts + – –

16. Switching on the shaft braking 
system + + –

17. Connection of threads and skipping 
them between the reel roller + + –

18. Pulling out prices when refueling + + –

19. Laying prices when refueling a 
batch T3 + + –

4) Operation. depending on the number of weaving beams (T3)
20. Removal of used bead (roller) + + +
21. Filling of a new bead (roller) + + +

22.
Laying of price cords when chang-
ing beams (6 price cords per 
navaya)

+ + –

5) Operations. depending on the length of a single thread in a lot (T4)
23. Eliminating the break in the base + + +
24. Elimination of clamps + + +

6) Operations. depending on the number of threads on the new (T5)
25. Folding operation in a row + + +
26. Formwork roller forming back 0.37 0.21 0.96
27. Roller forming capacity. kg/h 646 247 293

28. The formation of a weaving nerve 0.764 0.581 0.753

29. Productivity of the formation of 
weaving beads. kg/h 405.6 173.1 660.75

In (table 2), the sign “+” denotes the presence of this 
operation, the “-” sign indicates the absence of a rewind-
ing roller and weaving in the formation processes.

From the analysis of (Table 2), note the following:
The first group of operations (positions 1–4) for the 

existing technology and the re-sizing aggregate ISTA are 
identical and are performed on a back-up machine. When 
using the SMH and BEN-FELATEK grinding-back aggre-

gate, positions 1–4 are present, which are performed when 
the threads are threaded and wound onto a reel roller.

In the second group of operations, which do not 
depend on the number of back-up rolls [11] (positions 
5–10), unlike the existing technology in the ISTA unit, 
there is no 7-position – cutting off the remainders of the 
warp threads because this machine sets one roller and 
Threads from it are rolled up to the end.
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On the unit “SMH”, “BEN-FELATEK”, from the sec-
ond group of operations, there is a skipping of the knots 
through the sizing machine when finishing the yarns on the 
working reels and switching to spare ones, with a quiet car 
running, the remaining operations are absent. In the third 
group of operations, depending on the number of reel ridg-
es, there is no operation with the ISTA aggregate, (position 
12) – winding the remainders of the yarn from the overflow 
rollers when working on one roll from the batch.

The unit “SMH”, “BEN-FELATEK” does not have 
all the operations of this group.

In the fourth group, the operations of the existing 
technology and on the IGTA unit are identical, the 
operation “Laying of price cords during the change of 
the waxes” is absent on the SMH and BEN-FELATEK 
grinding-back aggregate, since the new technology uses 
the final forging to create the re-rollers from which 
batch for installation on the rack of a distillation ma-
chine.

The fifth and sixth groups of operations are identical 
for all methods of preparation of the basis.

Operations that are absent on the sizing machine is 
taken into account in calculating the CPV and the pro-
ductivity of the distillation machine on which the warp 
threads from the batch of overrun rollers are distilled to 
the weaving wire.

The CPV and the productivity of the equipment par-
ticipating in the formation of the reel roller and weaving 
on three different technologies for the preparation of the 

substrate were determined using the example of the cloth 
of Byaz art. 128 [9].

Compliance with the following filling parameters: 
linear density of substrates

As a result of calculating forgings and weft tex; number 
of threads per 10 cm, by base and duck; filament / 10 cm, 
filament / 10 cm; working on the basis of 83%, duck 6.9%; 
number of threads at the base of 3378 threads, for the ex-
isting technology and the KMB unit; width of austerity 
160 cm; for ISTA see, thread. was received; the number of 
rollers in the batch is –5, the number of threads in the bet 
is 675, with the capacity of the creel 720 [11]. Conjuga-
tion of the length of the base on the meter in meters, on 
the back roll meter, on the bobbin meter.

(Table 2) also shows the values of CPV and the pro-
ductivity of the formation of the reel shaft and weaving 
for the existing technology [11], the aggregate IGTA 
[4] and for the sizing-back aggregate “SMH”, “BEN-
FELATEK” calculated by us. Analysis of КПВ and per-
formance of various ways of preparing the basis, shows:

– КПВ process of formation of the reel roller on the 
unit “SMH”, “BEN-FELATEK” has the highest value of 
1.77 more than the existing method. The actual perfor-
mance is also 2.6 times higher. Due to the greater num-
ber of scrolling threads, the capacity of the IGTA unit is 
somewhat higher.

The productivity and КПВ of the weaving pro-
cess also has the best performance on the SMH, BEN-
FELATEK.
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POTATO PLANTER WITH DISCS

Abstract: To simplify the design and reduce the metal capacity of the machine, as well as improve 
the reliability of the technological process, a potato planting machine with disk operating elements 
is proposed. It is established that the potato planter with disk working organs provides a density 
of planting of 30 thousand pieces per hectare with a row spacing of 75 cm, while its performance 
corresponds to agrotechnical requirements.

Keywords: potato, potato plant, disk working body, soil, dosing unit, planting.
Introduction
In Uzbekistan, potatoes are grown in “dehkan” 

households (77.7%), farms (21.4%) and others (0.9%) 
mainly on land surfaces with an area of 0.3–5 hectares. 
As a rule, in these categories, manual labor predominates 
in the production of potatoes.

Among the technological operations for growing 
potatoes, the potato planting operation occupies an im-
portant place, which predetermines the future harvest.

The existing designs of potato planters are complex and 
metal-bearing [1, 36–72; 2, 43–82, 3, 12–21]. In addition, 
in Uzbekistan, the use of modern high-performance po-
tato planters is hampered by the fact that they do not give 
the proper effect when using them in low-flow areas with 
specific mechanical and technological properties of soils.

Objects and methodology of research. The ob-
ject of research is a potato planting machine with disk 
operating elements and the technological process that 
it implements.

The agrotechnical evaluation of the potato planter 
was determined according to TS00861251–020: 2014 
“Combined aggregate for pre-plant soil preparation with 
simultaneous potato planting. Programs and methods of 
testing. “

The discussion of the results. At the Tashkent In-
stitute of Agricultural Irrigation and Mechanization, the 
authors developed a new design for a potato planting ma-
chine with disc working bodies (Fig.1), which includes 
a common frame 1, an attachment 2, a hopper 3 with an 
inclined bottom and a shutter 4, a tuber feeder with roll-
ers 5, having a profiled groove 6, a divider 7 separating 
the cavity beneath the rollers on the left and right win-
dows 8. At the bottom of the feeder, a dosing mechanism 
with augers 10 is disposed in the outer cylindrical casing 
9 with various direction turns. The augers 10 are closed 
with attached to them disk type 11 dispensers that have 
windows 12 at the first screw turns for passage of a single 
tuber into the screw cavity [4, 17].
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a) b)

Figure 1. Scheme of the potato plant: a) – side view; b) – a view of AA

The ends of the outer casing 9 are made in the form of 
conical funnels connected to the jaws 13, which in turn 
are connected to the openers 14. Next, the machine is 
provided with furrow-closing discs 15 and a drive 16 of 
rollers and augers from the support wheel 17.

The potato planter works as follows. When the ma-
chine is moving, the planting tubers loaded into the hop-
per 3 when the damper 4 is opened by its own weight 
along the inclined surface of the bottom of the hopper 
enter the zone of action of the profiled rolls 5 of the feed-
ing device by a continuous flow. Counter rotating profiled 
rolls 5 take tubers from the incoming stream in accordance 
with the size of the profiled grooves 6 thereon, and the 
sparger 7 distributes them to the left and right augers 10 
of the dispensing mechanism, respectively. In this case, the 
tubers from the splitter 7 enter the left and right augers 
only when the windows 12 of the inner cylindrical casing 
11 approach the guide windows 8 of the divider 7. Those 
from the windows 12 in the cavity, respectively, between 
the spiral turns of the left and right screws 10 and the inner 
cylindrical casing 11 of the tuber move horizontally and 
from the conical funnels of the outer cylindrical casing 9 
enter the club holes 13, along which they roll down into 
their end part and from there enter the furrows, formed 
by left and right openers 14. Closure furrows planted with 
tubers of soil carried furrow-closing discs 15.

The drive 16 of the rollers 5 of the feeding device and 
the screws 10 of the dispensing mechanism is produced 

from the support wheel 17 by means of chain drives, by 
replacing the sprockets which match the rotation speed 
of the rolls and screws in accordance with the inter-nest 
seeding distance of the tubers.

The use of the proposed potato-planting machine 
simplifies the design and reduces the metal capacity of 
the machine, increasing the reliability of the technologi-
cal process of feeding the tubers to the openers.

On the basis of theoretical studies, an experimental 
prototype of potato-planter with disk working organs 
was constructed.

Experimental studies of the prototype potato planter 
were carried out at the training and experimental station 
of TashSUA (Tashkent State University of Agriculture). 
The soil of the fields of the training and experimental sta-
tion is loamy gray with an equal relief. The moisture con-
tent of the soil at a depth of 5–25 cm was 14.8–19.7%, 
the soil hardness was 0.38–0.97 MPa.

During the laboratory studies, the sorted potatoes of 
the variety “Zarafshan” were used, with an average length 
of 60.1 (V = 28.4%) cm, a width of 49.0 (V = 22.6%) cm 
and a thickness of 37.0 (V = 28, 4%). The average weight 
of the tuber was 68 (V = 68.6%) grams. Basically, tubers 
with a mass of 51–80 grams (92%) prevailed, with a mass 
of 30–50 grams being 3.5%, and weighing more than 81 
grams being 4.5%.

In laboratory tests, the machine was adjusted to plant 
potatoes with a spacing between tubers of 25 cm, and the 
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depth of planting was set to 10 cm. The unit operated at 
an average working speed of 1.3 m/s.

With the installation distance between tubers 25 
cm, the potato planting machine provided an actual av-
erage distance between the tubers of 26.4 cm, the depth 
of planting was 12.2 cm, the uniformity of tuber distri-
bution was 64.8%. The share of omissions and twins 
is within the permissible limits and amounted to 1.8% 

and 1.6%, respectively. Damaged tubers consisted 1.8%. 
After the passage of the machine, the width of the main 
rows was 75.6 cm with a standard deviation of ± 1.2 cm, 
and a butt joint of 74.6 ± 0.64 cm.

The conclusion. Potato planter with disc working 
organs provides a density of planting of 30 thousand 
pieces per hectare with 75-cm rows, while its perfor-
mance corresponds to agrotechnical requirements.
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EFFECT OF BEDLOAD SEDIMENT HETEROGENEITY ON THE LENGTH, 
HEIGHT AND SHIFTING VELOCITY OF CHANNEL RIDGE FORMS

Abstract: The article discusses issues of determining of heterogeneous bedload sediment on 
the length, height and velocity of ridge movement. On the basis of laboratory data diagrams and 
relationships were obtained for ridge length, height and movement velocity vs. sediment hydraulic 
and geometric sizes.

Keywords: ridge shapes, bedload sediment, heterogeneous sediment composition, flow velocity, 
ridge length, height and movement velocity.

Periodical structures form on an erodible surface when 
it interacts with air or water flow. Such periodical structures 
can be seen on the bottom of all waterways and reservoirs, 
on snow surface, in hydro and pneumatic transport pipes. 
Data about wavelike movement of Karakum sands in shape 
of pocks, ridges and dunes are given in work [1]. Formation 
of ripples are observed even in the Pacific ocean under the 
action of deep current. Movement disperse medium under 
influence of turbulent flow in the form of periodical struc-
tures yield a huge loss to the humanity, since it deforms 
river and man-made waterway channels and carries sand 
and snow into the sites of national economy and etc. This 
has made people fight against the negative consequences 
of this phenomenon since olden times.

For the first time they have started to study sediment 
movement in China in the 15th century. Channel con-
trol works were required for rivers in China (for instance, 
Huang He), which carry huge amount of sediment.

Later, with the development of navigation, the sci-
ence about sediment movement has started to develop 
in Europe. First DuBua and later Dikon have carried out 
their research in this area. DuBua observed bedload form 
creation and movement in laboratory conditions, and 
Baumgarten observed bedload form movement in field 
conditions for the first time and measured the param-
eters in Garonne river.

It is impossible to solve the problem, related with for-
mation and realization of bedload periodical structural 
forms in turbulent flow by analytical methods, since the 
process depends on many factors. In present, such prob-
lems are solved by laboratory research and the accuracy 
of obtained results are estimated with field observations. 
Discrepancy in estimated and observed parameters of 
ridges is mainly related with bedload structure variation 
in space and time, imperfection of measuring technology 
and methods. As a result of laboratory and field research 
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until now huge amount of theoretical and empirical for-
mulas have been obtained, which determine the connec-
tion of bedload form parameters to flow and sediment 
characteristics. Range of new tasks have been revealed, 
and their solution are yet to be obtained.

After Dikon and Engels’s experimental research, in 1914 
G. Jilbert’s and E. Merfy’s experimental work came out.

Some of the main works in development of science 
about sediment movement are V. N. Goncharov’s and 
G. N. Lapshin’s works.

B. F. Snishenko, Z. D. Kopaliani, G. V. Jeleznya-
kov, V. K. Debolskiy, Y. T. Borshevski, D. M. Kondep, 
R. I. Garde, S. Y. Pavlov, A. A. Stepanov, N. A. Kotlo-
va, D. Saymons, E. Richardson, P. Sanghal, B. Singh, 
N. Y. Kondratyev and others have also brought in a huge 
contribution in studying bedload sediment movement.

T. Sh. Majidov have attempted to account sediment 
composition for qualitative and quantitative estimation 
of ridge characteristics in his works [3, 4]. He conducted 
experiments with three groups of disperse soils, each of 
which is one homogeneous and one heterogeneous ma-
terial with equal mean diameters.

Experimental research allowed Majidov to obtain 
formulas for ridge parameters with the account of sedi-
ment size in the following form:

– for ridge form length:

 
l
d gd

expr = ⋅








 −









1 3 10 1 584

2

50

2 2

0

, ,
,

ω ϑ
ϑ

 (1)

where: ω – hydraulic size of particles with diameter d50;
– for ridge height:

h
q gH

r
T=
( )1 5

4 00 0117

,

,, ϑ
 – for heterogeneous composition 

of sediment; (2)

h
q gH

r
T=
( )1 15

3 80 0052

,

,, ϑ
 – for homogeneous composition of 

sediment; (3)
– for ridge movement velocity:

 С
gdr = ⋅









 −( )−4 0 10 5

2

50

3 85

0

2 25
,

,
,ω

ϑ ϑ  (4)

All the above listed works lack consideration of im-
pact of sediment natural composition change on the 
length, height and velocity of ridge movement, therefore 
we decided to conduct additional research in this area.

The goal of the research is to estimate the impact of 
the various types of heterogeneous sediment of constant 

size on the length, height and velocity of channel ridge 
form movement.

The following research tasks were set:
1. Improving methods for accounting varieties of 

heterogeneous soils.
2. Checking the applicability for the coefficient of 

heterogeneity of mixtures as ε = dm/di, involving the ex-
isting data on grain-size distribution of bedload hetero-
geneous sediment.

3. Set up the following relationship of flow character-
istics and ridge parameters with the coefficient of mix-
ture heterogeneity:

 H, I, ϑ, ϑ0, qт = f (ε = dm/di) (5)
 hr, lr, Cr = f (ε = dсрв/di) (6)
4. Determining the impact of sediment mean size, 

composition and flow hydraulic characteristics on ridge 
parameters:

 hr, lr, Cr= f(H, ϑ, Q, I, ϑ/ϑ0, dm., dmах, dm/di)
where: dm – mean sediment diameter;

dmах – maximum sediment diameter;
di – particle sizes with corresponding probability 

(i = 5, 10, 15, 25, 35, 50, 60, 65, 70, 75, 85, 90, 95);
ϑ and ϑ0 – mean and eroding flow velocity;
H – mean flow depth;
I – water surface slope;
qт – bedload sediment discharge;
ε – coefficient of sediment heterogeneity;
hr, lr, Cr – height, length and velocity of ridge move-

ment, accordingly.
Since it is difficult to estimate the impact of hetero-

geneity of various types of natural sediment on the pro-
cess of bedload ridge formation and movement in field 
conditions, main experiments were onducted in labora-
tory conditions. Experimental research was conducted 
on hydraulic channel in the laboratory, field observa-
tions of ridge movement for various sediment compo-
sition were done on canals and rivers of the republic.

Ridge length. Ridge length is one of the important 
ridge form characteristics. Almost in all the theoretical 
works, related with study of ridge formation mecha-
nisms, ridge form lengths are studied. Since one of the 
goals of our research was to set the connection of ridge 
length of various sediment composition with constant 
mean particle size and relative flow velocity, from the 
obtained experimental data we created graphical rela-
tionships of – r d f/ /= ( )ϑ ϑ0  (fig. 2).
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Table 1. – Grain-size distribution of artificially made sediment

No. Type of sedi-
ment

Grain–size distribution in% mass. for particle size in mm
dm. мм ε =

d
d
m

5010÷7 7÷5 5÷3 3÷2 2÷1 1÷0.5 0.5÷0.25 0.25÷0.1 < 0.1

1. Edge fractioned – – 56.75 2.25 2.75 4.5 14.9 14.25 4.6 2.49 0.83
2. Small fractioned 9.5 8.5 8.75 13.75 22.25 14.75 8.75 9.25 4.5 2.51 2.24
3. Large fractioned – – 36.5 27 18 11.5 5.07 1.31 0.62 2.53 1.24
4. Evenly fractioned 11.1 10.1 10.1 11.1 11.1 11.1 11.1 12.1 12.2 2.51 2.8
5. Mean fractioned – 14.4 14.8 15.3 32.7 18.6 2.2 1.25 0.75 2.48 1.88
6. Homogeneous – – – 100 – – – – – 2.50 1.0

Figure 1. Grain-size distribution of experimented mixtures

The following design formula was obtained on the 
basis of analytic and graphical relationship with accuracy 
of 0,8÷0,95:
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Ridge height. Determining ridge height in channel 
flow is necessary for estimating bed roughness in deter-
mining channel hydraulic resistance, bedload sediment 
discharge and channel deformation calculations, also for 
setting threshold height in water intake structures, instal-
lation depth for pump station exhaust pipes and etc.

In order to set the connection of ridge height of var-
ious sediment composition with constant mean particle 
size and relative flow velocity, from the obtained experi-
mental data we created graphical relationships of -
h d fr / /= ( )ϑ ϑ0  (fig.3).

The following design formula was obtained on the 
basis of the analysis of the graphical relationship with 
accuracy of 0,7÷0,9:
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Figure 2. Plot of ridge length and sediment composition to the relative flow velocity.

Figure 3. Plot of ridge height and sediment composition to the relative flow velocity
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Ridge movement velocity. Ridge dynamic param-
eters, i. e. movement velocity is particularly important in 
designing channel deformation and bedload sediment 
discharge. Researchers have been studying these char-
acteristics for almost two centuries.

In order to set the connection of ridge movement 
velocity of various sediment composition with constant 
mean particle size and mean/scouring flow velocity, 

from the obtained experimental data we created graphi-
cal relationships of – Сr = −( )f ϑ ϑ0  (fig.4).

The following design formula was obtained on the 
basis of the analysis of the graphical relationship with 
accuracy of 0,75÷0,9:
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Figure 3. Plot of ridge movement velocity and sediment composition to the scouring flow velocity

The relationships (7, 8, 9) obtained from experi-
mental data give more precise determination for ridge 
length, height and movement velocity change depending 
on sediment composition heterogeneity of waterways in 
valley and piedmont regions.

Conclusions:
1. Bedload sediment movement in waterways take 

place in form of ridges.
2. Geometric and dynamic bedload ridge character-

istics depend on bedload sediment composition.
3. Relationships of heterogeneous bedload sediment 

ridge length, height, and moving velocity vs. flow relative 
velocity were obtained.

4. The obtained relationships show that sediment 
heterogeneity and flow relative velocity change has a di-

rect effect on the bedload ridge form length, height and 
its moving velocity.

5. The increase of the relative flow velocity result in 
the decrease of ridge length.

6. The increase of the relative flow velocity up to 
2,2÷2,4 result in the increase of ridge height at first, then 
in its decrease.

7. The increase of the difference between mean and 
scouring flow velocities result in the increase of ridge 
movement velocity from even to mean fracture compo-
sition.

8. The obtained relationships are applicable for wa-
terways in valley and piedmont regions with more ac-
curacy.
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Аннотация: В статье приведены сведения о комбинированном агрегате, разработанном 
в ИМЭСХ, для одновременной обработки почвы и рядового сева зерновых в междурядья хлоп-
чатника и на открытых площадях.
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Growing of grain in our country is one of the main 
directions of agricultural production. At present, the 
bulk of grains in our country is being planted in the cot-
ton fields. However, due to the lack of a special machine, 
NRU-0.5 type fertilizer utensils, customized cottonseed 
cultivators and other devices are used. In this case, the 
seeds are not sprouted and planted in a series of cotton 
fields, and are not buried in demand depths, that is, 25 to 
30 percent of seed planted seeds fall below the set depth 
and 10 to 12 percent fall on the soil surface. Seeds falling 
deeper than demand are rotten, and birds eat on the sur-

face. As a result, the number of seedlings in each hectare 
decreases by 20–25%. In addition, these operations are 
performed individually, although it may be possible to 
process the cotton fields and process wheat in one unit.

It is also important to note that the preparation of 
seeds for the sowing of cotton does not satisfy the require-
ments. When seeds are sown in well-grounded areas, seeds 
do not fall into the same depth. Secondly, 20 to 30 percent 
of the seeds will remain on the softened protective zone 
under the heifer. Thirdly, the seeds sown in rhizome areas 
are mixed with soil, not mixing with 30–40% of soil [1, 2].
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To eliminate the above shortcomings, a combined 
aggregate has been developed by scientists of the Insti-
tute of Mechanization and Electrification of Agriculture 
to produce a single row of cotton in the range of cotton 
fields (Figure 1).

Combined aggregate consists of center, right and left 
front rack mounted on the front of the tractor and auger 
rack mounted on the mounting mechanism. The front 
rods of the aggregate include workgroups for processing 

cotton, forage bins, cork bins, rolling pallets, pushbut-
tons, seeders and sowing machines and disk drives.

In 2014, an experimental party of the aggregate ag-
gregate was developed at the Agregat Plant joint stock 
company and was tested at a large scale and in 2016, the 
State Center for Agricultural Technology and Technology 
Certification and Testing in Uzbekistan [3]. The results of 
the tests are given in the table. Figure 2 shows the appear-
ance of seedlings in the field planted with this aggregate.

Figure 1. Working appearance of a combined aggregate

Table 1. – Results of the first state tests of combined aggregate (Act No. 15–2016)

№ The name of the display

The value of the display
according to 

agrotech-nical 
require-ments

Experimental results
I-experience 

(open spaces)
II-experiment (be-

tween cotton series)
1. Planting time 15.10.2016 y. 26.10.2016 y.

2. Aggregate speed, km / h 7–10
(5.4–7.2)*

5.7 7.8

3. Sowing norm, kg / ha
mounted in practice

60–260 233
217

4. Deterioration of the applied rate,% no more than 10 6.8

5.

Depth of planting seeds, cm:
average sowing depth, cm, mean square 
quadrature, ± cm, Variation coeffi-
cient,%

3–5 (2–6)*
2.28
0.25
11

4.68
0.26
5.56

6.
the specified planting depth and the 
amount of seeds found in the adjacent 
one centimeter,%

at least 80 100 100

7. he thickness of seedlings in the 1 m2 
area, pcs 413 371

8. nterval between lines, cm (15 ± 2)* 14 14
* – according to the initial requirements to the combined aggregate with the sowing of cotton in one row and the grain
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Combined aggregate has been awarded the “Best In-
novative Development in Agriculture” nomination at the 
VIII Republican Fair of Innovative Ideas, Technologies 
and Projects, held on May 19–21, 2015, and was awarded 
the “Certificate of Honor” by the Cabinet of Ministers of 
the Republic of Uzbekistan.

As can be seen from the information above, all indi-
cators were tested at the initial level when the combined 
aggregate was tested between an open field and a row of 

cotton. That is, when the aggregate motion velocity in 
open areas is 5.7 km / h, the sowing depth of the seeds 
and their average squared elongation are 2.28 and 0.25 
cm respectively, and the aggregate velocity of the seeds 
is 7.8 km / h The indicators were respectively 4.68 and 
0.26 cm. The designated planting depth and the amount 
of seeds found in an area adjacent to it were 100 per cent 
between open pits and cotton fields.

Figure 2. The appearance of sown wheat seeds

Thanks to the application of a combined aggregate, 
the seedlings, fuel consumption and other costs are re-
duced, and the yield of the grain increases as a result of 
the sowing of the cotton seeds together and sowing the 
grain in the same depths. This combined aggregate is 

protected by patents of FAP № 00922 of the Intellectual 
Property Agency of the Republic of Uzbekistan, “Grain 
Batching Aggregation” and FAP № 01159 “Growing Ag-
gregation for Cotton Fields”.
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NEW TECHNOLOGY AND COMBINED MACHINE FOR 
PREPARING SOIL FOR SOWING GOURDS

Abstract: A soil-saving, energy-resource-saving technology for preparing soil for sowing gourds 
and a combined machine for its implementation are proposed. It is established that the use of a 
combined machine reduces labor costs by 48–51%, fuel consumption by 54–59% and operating 
costs by 62–67% compared to existing machines.

Keywords: technology, soil, melons, machine, deep loosener, rink, crest, fuel consumption.
Introduction. It is known that the priority direction 

of improving the means of mechanization of cultivation 
of tilled crops, including melons and gourds is the devel-
opment and creation of combined machines [1, 27; 2, 
32; 3, 86–88; 4, 125–126]. In melon growing, the num-
ber of operations that can be combined is processing and 
preparing the soil for sowing, fertilization and sowing.

However, the analysis of the design of combined ma-
chines for preparing soil for sowing melons has shown that 
they do not provide full implementation of agrotechnical 
requirements, energy-intensive, complex in design. There-
fore, the improvement of technologies and combined 
ones, depending on the conditions of their functioning, 
is an actual task of great practical importance.

Objects and methods of research. The object of re-
search is a combined machine for preparing soil for sow-
ing gourds. The methods of system analysis and the rules 
of agricultural mechanics were used in the research.

Studies were conducted in 2017 in the Kashkadarya 
region of Uzbekistan. Stubble is a stubble of winter 

wheat. Type of soil – light gray. The average slope of the 
terrain 20. Humidity and hardness of the soil horizontal-
ly 0–10, 10–20, 20–30 cm was 8.5; 12.8; 13.7% and 2.41; 
2.92; 3.23 MPa. Number of stubble residues 0,711 кг/м2.

Results of the research. In the Karshi Engineering 
and Economics Institute, a new technology for prepar-
ing soil for sowing gourds has been developed, provid-
ing for the following technological operations in one 
pass of the machine [5, 23]: shallow surface loosening, 
cropping and rotation of the sowing zone, deep loos-
ening, fertilization and formation of irrigation grooves 
(Fig. 1).

To implement the proposed technology, we have 
developed a combined machine (Fig. 2), which con-
tains a frame 1, on which ripper-flat cutters 2 and 3 are 
successively installed, left and right-handing bodies 4 
and 5, a deep plow 6 with an inclined support 7. The 
lower inclined part of the post 7 of the deep loosener 6 
consists of two parts 8 and 9 that are diverted to the op-
posite sides with left-hand and right-hand knives 10 and 



NEW TECHNOLOGY AND COMBINED MACHINE FOR PREPARING SOIL FOR SOWING GOURDS

235

11 and bits 12 and 13. A furrower with left- and right-
throwing dumps 14 and 15 is fastened on the straight 

part of the deep- 2 and 3 are installed at the same level 
H with left- and right-leaning corps 4 and 5 [6, 17].

 
 а) б)

Figure 1. Profile of the cross-section of the field after loosening and rotation of beds 
(a); profile of the cross-section of the field after the passage of the aggregate (b)

The combined machine works as follows. Rippers 2 and 
3 perform shallow surface loosening to the depth ap of the 
right and left strips from the sowing zone with the width 
bc, then the bodies 3 and 4 cut the strata with the thickness 
ap and width bk in the horizontal plane and wrapping them 
up from the friend stack on the loosened strip rippers 2 and 
3. As a result, plant residues and their seeds and roots are 
completely removed from the seeding zone. In this case, the 
bodies shift the gravity center of the O1 and O2 layers by an 
amount greater than the width of the formation, i. e., S > 
bn. After that the bit 12 and 13 of the deep loosener 6 pen-
etrating into the subsoil layer, cleaves the soil. The resulting 
cracks extend to the soil surface at a certain angle. Moving 
forward with the speed of movement of the unit, each chisel 

12 and 13 lifts a separate soil from the massif. At this point, 
the knives 10 and 11 of the struts 8 and 9 are inserted into 
the zone of the deformed soil with the chisels 12 and 13, 
respectively. Each inclined part of the rack with the knife 
is installed at an angle to the horizon, taking into account 
the zone of propagation of deformations and destruction 
of the soil. The soil, chipped off by each chisel and rising 
along them, enters the knives 10 and 11 and, accordingly, 
the legs 8 and 9. This causes bending and stretching of the 
shavings of the soil in the longitudinal and cross sections, 
as well as some displacement of the soil, which will lead 
to its intensive destruction. Loose soil enters the left- and 
right-leaning dumps 14 and 15 of the furrower. The milling 
cutters further loosen and form a furrow.

Figure 2. Scheme of a combined machine for preparing soil for sowing gourds (top view)
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The depth of the treatment of the shell should be suf-
ficient to remove under the stubble layer of the soil with 
the roots of the plants. Proceeding from this, we take 
ap = 10–12 cm. The total capture width bk of the shells 4 
and 5 should be equal to the width of the sowing zone, 
i. e., 2bк = Вс = Вм + b2. We take the depth of loosening a2 
from the condition for the destruction of the plow sole.

On the basis of theoretical and experimental stud-
ies, the following are defined: the width of the hull is 
bk = 50 cm; the width of the sowing zone is Bc = 100 
cm; distance between bits b1 = 70 cm; the width of 
the capture of flat-cutting paw rippers bp = 55 cm, the 
width of the chisel bit bd = 6 cm. We made an experi-
mental sample of a combined machine. The conducted 
laboratory-field studies showed that the experimental 

sample of the combined machine carried out a reliable 
technological process for preparing the soil from the 
winter wheat for sowing gourds. It satisfies the agro-
technical requirements for the main quality indicators: 
the depth of loosening of the sowing zone is 41.4 cm, 
the depth and width of the irrigation furrows are re-
spectively 24.7 and 71.2 cm, the degree of crumbling 
of the soil is 87.6%.

Conclusion. The conducted tests and calculations 
showed that the use of a combined machine provides a 
qualitative preparation of the soil for sowing melons in a 
short time, helps to protect the soil from destruction and 
excessive compaction, reduces labor costs by 48 … 51%, 
fuel consumption by 54 … 59% and Operating costs – by 
62 … 67% compared to existing machines.
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IMPROVING THE COMBING TECHNOLOGY AND 
TOOL FOR SOWING THE COTTON

Abstract: For protection of sowing the cotton from rain and inclusions of formation of soil scabs, 
there is proposed the combing technology, providing the formation of combs simultaneously with 
the sowing of seeds. It is established that application of combing technology with simultaneous for-
mation of combs shall increase the amount of raising of plants into 17.8% and raise the crop capacity 
of cotton to 8.3% in comparison with the traditional methods.

Keywords: cotton, sowing machine, technology, rake-forming machine, rain stream, seed bed, comb.
Introduction. It is known that available traditional 

technology of sowing the cotton on smooth field is very 
sensitive to climatic changes. In sowing the cotton on 
smooth field with abundant rain streams there happens 
the flood of seed bed, that causes the decrease of germi-
nation of seeds and scab forming [1, 25–28].

Now in our republic there widely spread the combing 
technology of sowing the tilled crops [2, 125–126; 3, 27]. 
At comb sowing there are created the favorable water and 
temperature conditions for fast and full raise of seeds. 
Therefore formation of combs along with sowing is a 
necessary operation.

Objects and methods of researches. Object of re-
searches is a rake- former for formation of combs along 
with sowing the seeds of cotton and technological pro-
cess realized by it.

Researches in laboratory and field conditions were 
conducted on O’z RH 63.06: 2001. “Tests of agricultural 
machinery. Sowing cars. Program and test methods”.

Discussion of results. In the Tashkent state ag-
ricultural university of Uzbekistan there is developed 
a technology of sowing with simultaneous formation 
of combs [4, 15]. Offered technology is carried out as 
follows (fig.1): rake-former 1 moving across the field 
forms and condenses the comb, then runner-form 
ploughshare 2 going after him opens a groove on the 

middle combs, compactor 3 is condensed by its roller 
4 after placement of seeds in a groove partially closes 
up it and condenses the soil. Coverer 5 close up seeds 
on established depth, and roller with a conic rim 6 con-
denses the soil.

Rake-former of comb 1 is executed in the form of a 
metal box in form of a isosceles trapeze with an open bot-
tom and narrowed on length of side edges. The top basis 
of the former in output narrowed part is supplied with a 
mechanism of consolidation of soil of comb. Formation 
of comb with a necessary density is provided by design 
geometrical data of a box.

One of main requirements to parameters of comb is 
an opportunity to protect a seed bed from its flooding by 
rain streams and therefore to protect from a scab form-
ing. It is known that when forming combs their sidewalls 
are showered at an angle natural slope. Therefore, when 
dumping the soil in the field there are formed a bed in 
form reminding the isosceles triangle. However for work 
of working bodies of seeders at top of such combs, it is 
necessary to have the platform which has to be with a 
width of 160–170 mm [1, 25–28]. For this purpose it is 
necessary to cut off its top, therefore, after it such a crest 
before crops turns into isosceles trapeze (fig. 2). A form 
by which it is assumed as a basis for carrying out the 
subsequent calculations.
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Figure 1. Technology of sowing with simultaneous forming the combs: а – from side; б – from up
From (fig. 2) it is seen that for ensuring protection 

of a seed box against flooding the cross-sectional area of 
a groove of a row-spacing of SCDKM has to be more than 

cross-sectional area of rainfall in row-spacing during a 
day (QsBm).

Figure 2. Scheme on definition of comb parameters

Proceeding from it, there is formed the following 
dependence for definition of minimal admissible height 
of comb
H B b tg B b tg Q B tgM г M г с M= − − − −0 5 42, ( ) [( ) ] ,β β β , (1)
where β  – is an angle of natural slope, hail; bг – width of 
height of comb, mm;

Вм – width of row-spacing, mm; Qc – daily settling, mm.
It is known that under influence of rainfall the combs 

settle. Coefficient the considering soil Fig depending on 
height of a comb makes Ку = 0,85–0,90 [5, 102–115]. 
Actual height of bed also depends on size of height of 
roughness of a surface of the field h which is on average 
equal to 30–40 mm. Having substituted Bm = 900 mm 
and Qc = 34 mm and also values of bг parameters, and 
 β = 32–41о [5, 12–14] in (1) we find that Hмax = 49,5mm, 
Hмин = 39,6mm. With account of shrinkage of the soil, ac-
tual minimum height of bed H1 and width of bed on the 
basis of bг is determined by the following dependences

 H
H
К

h
у

1 = + ,   b H ctg bог г= +2 1 β .  (2)

Inserting into (2) the values of Н, bг, β and h we will 
get: H1 ≥ 100 мм; bог ≥ 390.

Taking into account comb parameters on the basis of 
calculations the rake- former parameters are determined: 
width of entrance edge of runner b = 150–180 mm, 
width of output edge of runner B = 288–323 mm, a tilt 
angle of side dump to direction of movement α = 16–17o, 
length of dump is L =203–215 mm, height of side dump 
h = 141–150 mm, angle of installation of side dump to 
horizon βу = 42–45o.

We have made a prototype of rake-former to the 
cotton seeder and conducted the comparative labora-
tory field researches. Experiments were made in the 
following options: crops of cotton on the smooth field 
(control); crops on the combs, created along with crops 
of cotton.
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By researches it is established that at crops rake-former 
provides formation of crests with the required parameters: 
height of crests was 10,1–10,7 cm, and after seal of seeds 
of coverer and roll-on – 12,0–13,0 cm. Observations have 
shown that at crops on crests hit of a rain stream in a seed 
bed is eliminated and emergence of shoots, development 
of plants accelerates, re-sowings of cotton is excluded.

At offered way of crops there are created favorable 
temperature, water and air conditions. Crops of cotton 
on combs, prepared along with crops provide the op-
timum temperature of soil at the beginning of April at 

depth of 4,0–5,0 cm in limits 12–14 o C at humidity of soil 
of 12–13% and density of soil within 1,04–1,16 gm/cm3 

 that contributed to good development of plants. As a 
result of application of plants seeding offered and de-
veloped for it the seeder quantity productivity of cot-
ton has risen to 9,9% in comparison of productivity of 
cotton seeded on the smooth field increases by 17,8%.

Conclusion. At crops of cotton seeds on combs with 
simultaneous formation of combs the rises of plants in-
creases, and productivity of cotton increases in compari-
son with a smooth way of crops.
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INFLUENCE POSITION OF FIBERS ON THE QUALITY OF 
PRODUCTION IN THE PROCESSES OF YARN PRODUCTION

Abstract: In this paper, the conditional density of cotton fiber bundle quality indicators, tapes and 
threads at the production stages of the yarn have studied. Research work was carried out at Beruny 
cotton cleaning plant and sealed fibers under different working pressure of fiber, threads of density 
29.4 tex were spun in BD-320 pneumatic spinning machine of the Truetzschler brand. The physical 
and mechanical properties of the threads obtained as a result of the experiment were determined in 
testing laboratory “CentexUz”.

Keywords: conditional density of pressing, processes, linear density, tape, working pressure 
force, yarn production.

The linear density of the production of textile indus-
try, cotton fibers in Republic and Europe standards has a 
dimension in tex or millitex units, which depend on the 
length of the fiber type. According to modern standards, 
long-fiber cotton is divided into I–III types, and medium-
fiber cotton into IV–VII types, that is, the linear density 
of the fiber changes in order of increasing type and the 
length, on the contrary decreases. If density or length of 
the fiber exceeds the established limits of norms, it goes to 
the type below as a result reduces the precocious sponge 
ability of yarn and low-quality products are produced.

Determination of a linear density of cotton fiber is 
a rather complicated procedure. In this connection, in 
America, the indicator of micronaire is introduced into 
the system of certification of cotton fiber, it is determined 
by the volume of the pribed air through a group of paral-
lel fibers. The air resistance is proportional to the longi-
tudinal section of the fiber. The fiber color according to 
the American standard is characterized by a degree of Rd 
(%) yellowness. One of the highest requirements is the 
color of cotton fiber has always been considered. There-
fore, the reception of cotton fiber is carried out only in 
the day time, the laboratory technicians determine the 
fiber color by subjective, classroom way and by compari-
son with special samples.

As a result of increasing the specific density of cotton 
fiber in the pressing process, the specific tensile load and 
the shaving length has been decreased which causes an 
increase in the number of short fibers and mechanical 
damage of the fibers.

In this regard, the physical and mechanical properties 
of the products were determined in the HVI 900 SA sys-
tem, which were degenerated in the processes of produc-
ing yarn from compacted fibers, at the enterprise of JSC 
“Beruni pakhta tozalash” from the baled I-variant 330 
kg/m3, sealed under different operating pressures, The II 
variant is 375 kg/m3, the III variant is 425 kg/m3, the IV 
variant is 470 kg/m3and the V variant is 550 kg/m3.

The results of the research work are given in Table-1.
From the analysis of obtained results of scientific 

research it is evident that with an increase of working 
pressure of the pressed cotton fiber that is the compres-
sional density of compression, the relative breaking load 
decreases the upper average length, elongation at break, 
on the contrary the index of short fibers increases.

Recently as a result of special attention to small business 
and private entrepreneurship, a number of private enterpris-
es has been increasing. These enterprises for their develop-
ment and for their products to occupy a worthy place in the 
world market economy must manufacture their products in 
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accordance with the established norms. To produce yarn ac-
cording to the requirements, in yarn production processes it 

is necessary to control the quality of semi-finished products 
during the technological process.

Table1. – Impact of the specific density pressing on the change of quality 
indicators of semi-finished product by the processes of yarn production
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I-variant
Fiber 4.4 27.9 1.04 82.6 3.9 6.3 17 77.8 8.4
Ribbon 4.4 27.2 1.08 83.1 5.8 5.7 13 78.5 8.3

II-variant
Fiber 4.4 27.0 1.05 83.3 4.4 6.5 20 78.5 8.8
Ribbon 4.4 26.3 1.12 82.4 6.5 6.0 15 77.4 9.0

III-variant
Fiber 4.4 26.5 1.03 83.0 4.7 6.4 19 78.9 8.6
Ribbon 4.4 26.0 1.06 82.7 6.4 5.5 16 79.0 8.8

IV-variant
Fiber 4.4 24.7 1.06 83.5 4.7 6.3 18 75.4 9.1
Ribbon 4.4 23.5 1.03 83.5 6.9 5.1 17 76.2 9.0

V-variant
Fiber 4.4 24.4 1.02 83.6 5.2 6.4 22 75.0 9.4
Ribbon 4.3 22.8 1.10 83.9 7.9 5.2 19 76.5 9.6

In spinning enterprises cotton bales are subjected to 
trephination by means of automatic tearing machines and 
transferred to the next process. In the process of shaking 
the heads of the bodies of trepation for cotton fibers are 
repeatedly strong mechanical effects of quality. Product 
indicators will improve if produced under the condition 
that the working pressure force is reduced while pressing 
the fiber and the spinning processes are reduced.

When spinning a high degree of loosening of fibrous 
products, high-quality yarn for the production of pure 
and loosened yarn is of great importance. One of the 
most difficult problems in spinning process of yarns is 
the task of leveling products by stretching. As a result of 
pulling the fiber moves in the form of sliding relative to 
each other and the spreading of their front and rear ends 
is ensured, which makes it possible to produce an even, 

strong yarn with a high degree of straightening and level-
ing the fibers relative to each other [2].

The greater the value of the flow, the better the fiber 
ends get straighten. In the carding belt the straightness 
of the fiber is 55%, in the tape from the tape-making 
machines the straightening is 71–75%, in the roving is 
78–80%. The degree of straightening of fibers in the com-
position of products is influenced by the correct organi-
zation of spinning technology processes.

Joint venture “Berunium-teks” of cotton bales I-
variant – 330 kg/m3, II-variant – 375 kg/m3, III-vari-
ant – 425 kg/m3, IV variant – 470 kg/m3, and also V-
variant – 550 kg/m3 in a pneumatic spinning machine 
of the brand BD-320 from the company “Truetzschler” 
was obtained yarns with a linear density of 29.4 tex. 
In order to determine the influence of the state of the 
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fibers on the quality of yarn in the processes of its pro-
duction samples were taken.

In the processes of yarn production, the uneven-
ness of carding tape and tape from tape-fed machines 

obtained from cotton fiber with bales of various density 
of pressing studied. The results of the scientific study 
are shown in the (table 2).

Table 2. – Effect of the density pressing on the index of the 
unevenness of tape in the processes of yarn production

№ Technological transition Quadratic unevenness in linear density,%
I-variant

1. Carding process 3.71
2. Belt Process 3.90

II-variant
1. Carding process 3.83
2. Belt Process 3.95

III-variant
1. Carding process 4.70
2. Belt Process 4.01

IV-variant
1. Carding process 4.81
2. Belt Process 4.12

V-variant
1. Carding process 6.15
2. Belt Process 5.12

From the analysis of obtained results it is seen that 
with increasing density of pressing of cotton fiber the 
quadratic non-uniformity in linear density also increases.

In conclusion it was found that with increasing 
density of pressing of cotton fiber, the quadratic non-
uniformity of the tape along the linear density after the 
combing process increased from 3.71% to 6.15%, after 
the belt process from 3.90% to 5.12%.

In the process of spinning yarn the thickness of the 
fibers is of great importance. The properties of the result-
ing yarn depend on the thickness of the fiber. Fine fibers 
are obtained from thin fibers with a uniform, stronger 
yarn. Thin and light fabrics, knitted fabrics are produced 
from fine yarn. The thinner the fiber the more fibers in 
the cross section of the yarn of different thicknesses.

At the same time the contact area of the fibers in-
creases with each other and the frictional force increases, 
as a result, the strength of the filaments becomes higher. 
Since the relative strength of yarn from thick fibers is low 
for a thin yarn this indicator is quite weighty.

To obtain normative and qualitative yarn proofers there 
must be a certain amount of fibers in the yarn cross section.

To obtain yarns with a minimum linear density the 
linear density of the fiber is crucial.

Hence, in the cross-section of the yarn section of 
minimum thickness, a number of minimal fibers can be 
variable. For fibers which thickness is too thin there are 
also negative sides. For example, during the spinning 
such fibers are more often entangled nodules are formed 
as a result of this the appearance and quality parameters 
of the yarn get worsen.

The most important factor in thickness of the uneven-
ness is yarn. As a result of unevenness twists have been 
appeared and their appearance is disturbed. With the in-
crease of yarn unevenness the use of the strength of fibers 
from yarn from tangled yarns is reduced as a result the 
mechanical properties of yarn deteriorate the discontinu-
ity in the process of knitting and weaving has increased.

In yarn production the mechanical properties of 
cotton fibers are important in spinning process that is 
resistance to abrasion, compression, bending and con-
vergence of fibers to each other.

Along with this in the production of high-quali-
ty yarn in spinning enterprises, the length, strength, 
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breaking load and linear density of the fibers are of great 
importance. The higher the quality of the fiber it is pos-
sible to produce yarn that meets the requirements and 
is in great demand. And for this it is necessary to choose 
the right raw materials and in cotton ginning enterprises 
store raw cotton in warehouses to create optimal condi-
tions for drying, cleaning, separating fiber from seeds 
and cleaning the fiber.

Research work was carried out to produce a high-
quality yarn in the market economy. For this purpose 
from fibers with a bale density: I-variant – 330 kg/m3, 
II-variant – 375 kg/m3, III-variant – 425 kg/m3, IV vari-
ant – 470 kg/m3, and V- option – 550 kg/m3, a 29,4 tex 
yarn was obtained and their physical and mechanical 
properties were studied in the “CentexUz” laboratory.

The results of scientific research are given in (Table-3).

Table 3. – Effect density of pressing on physical and mechanicalproperties of yarn

The density of 
pressing, kg/m3

Linear density 
of yarn, tex

Square unbalance by 
linear density,%

Number of 
twists 1 meter

Quadratic unevenness in 
the number of torsions, in%

330 24.9 2.4 566 4.6
375 24.5 3.2 642 6.7
425 24.9 3.6 574 6.8
470 24.8 4.8 588 8.4
550 24.9 6.7 622 10.4

In conclusion it was found that with an increase in 
the density of pressing of cotton fibers from 330 kg/m3 
to 550 kg/m3 the quadratic unevenness of the tape along 
the linear density increases from 2.4% to 6.7%, quadratic 
unevenness by the number of twists from 4.6% to 10.4%.

Hence it was determined that with the increasing 
pressure force in the process of pressing cotton fiber, the 
density of pressing has increased resulting in increased 
quadratic unevenness in linear density and quadratic un-
evenness of the resulting yarn.

The significance of the difference in average indica-
tors of the quality of the results study was estimated by 
the Student’s test with a confidence level of PD = 0.95.

The significance of the homogeneity of the variances 
of the results was btained on the basis of Fisher’s crite-
ria. For this an estimate of one and the same normal of 
the variance is. The hypothesis is checked against three 
competitive hypotheses; Taking into account the cor-
respondence of the random variables U1 and U2 to the 
normal distribution law two variances were compared 
and evaluated by the criterion F (Fisher) [3].
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Conclusion
In conclusion we can say that: – that with the increas-

ing pressure pressing the cotton fiber, i. e., a conventional 
density of pressing, relative load of the upper average 
length, the elongation at breakage has been reduced, 
and the index of short fibers on the contrary increased.

– that with the increasing density of pressing of 
cotton fiber, the quadratic irregularity of the tape along 
the linear density after the carding process increased 
from 3.71% to 6.15%, after tape process from 3.90% 
to 5.12%;

– with an increase in the density of pressing cotton 
fibers from 330 kg/m3 to 550 kg/m3, the quadratic irreg-
ularity of the tape along the linear density has increased 
from 2.4% to 6.7%, quadratic irregularity in the number 
of twists from 4.6% to 10.4%. The significance of the dif-
ference in the average quality indicators was estimated 
by the Student and Fisher criteria with the probability 
of reliability PD = 0.95;

– Due to the fact that when the pressure force is in-
creased in the process of pressing cotton fiber, the physi-
cal and mechanical properties of the resulting yarn has 
been deteriorating the optimal options for the density of 
pressing 470 kg/m3 were recommended for production.
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Introduction
Modern development of construction is closely con-

nected with the development and implementation of en-
ergy and resource-saving technologies for the produc-
tion of building materials for different purposes.

In recent years in the mining industry, interest in the 
problem of the development of ore deposits by systems 
with the laying of worked-out space has increased. The 
desire to increase the extraction of minerals from the 
subsoil, necessity to preserve in some cases the surface 
or overlying strata over aquifers, and to increase the in-
tensity and safety of mining operations, were the reasons 
for the rapid development of systems with a laying on 
local and foreign mines [1, 35–37].

However, application area of the systems with the 
laying of the worked-out space is not limited only by 
technical necessity. There are certain mining and geo-
logical conditions for the exploitation of fields, in which 
even with the current level of technology and production 
technology, the systems with a laying are economically 
most profitable for the Republic of Uzbekistan.

In Russia, the Ukraine, Uzbekistan, Azerbaijan and 
other countries, the waste generated in the extraction 
of marble and granite slabs is used to produce crushed 
stone, rubble stone, marble chips and flour, artificial 
mosaic slabs, various wall materials, fine aggregate for 
mortars and concretes [2, 66–71].

In the production activity of Almalyk Mining and 
Metallurgical Plant waste is generated, which must be 
utilized of and created special dumps for their storage. 
Transportation of waste and their storage significantly 

affects the cost of mining of ore materials and finished 
products. At the same time, important issues concern 
the protection of the environment and the alienation of 
dozens of acres of arable land to create dumps.

The long-term scientific and technical cooperation 
of the Almalyk Mining and Metallurgical Plant with the 
Tashkent Institute of Architectural and Civil Engineer-
ing in resolving the issue of the rational use of the plant’s 
waste for use in mortar mixes over two decades has made 
it possible to make significant progress in solving this 
problem. At present, in connection with the completion 
of the marble quarry, a problem has arisen to provide 
the plant with raw materials for the preparation of filling 
mixes [3, 10–14].

Objects and methods of research. For the develop-
ment of new optimal compositions of filling mixtures, 
the following types of waste generated at the plant itself 
were selected and studied:

– sand of an empty rock, obtained at a crushing 
plant at the Kauldy mine after extraction of minerals. 
Limit size of sand is 5 mm;

– copper smelting waste;
– waste processing of marble formed from the activ-

ity of the marble workshop of the plant. This additive is 
used as a plasticizing and reducing abrasive properties of 
gritty sand, since transportation of filling mixes is carried 
out through pipes to the place of packing in the worked 
out space.

It should be noted that the sand of waste rock, copper 
smelting waste and marble processing waste do not require 
additional processing and are applied in a natural way.
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Purpose of the task. The development of optimal 
mixtures of filling mixtures was carried out using the 
mathematical method of experiment planning, which 
was verified by the calculation and experimental meth-
od, with further refinement in the preparation of trial 
mixtures in laboratory conditions with the testing of 
the actual rheological and physico-mechanical charac-
teristics of the filling mixtures and solidified samples 
[4, 232–242].

The test procedure for samples of cube-filling mixes 
on the basis of waste with dimensions of the faces of 
7 and 10 cm corresponded to the requirements of the 
codes GOST 10180–2012 “Testing hardened concrete” 
required for ordinary mortars. The test period for the 
sample cubes was 28 days. Results of the study. The re-
sults of testing of filling mixtures using waste grit sand, 
marble processing waste and copper smelting slag are 
given in tables 1, 2 and 3.

Table 1. – Optimum compositions of filling mixes with application 
sand of an empty rock for the Kauldy mine

Composition 
numbers

Quantity of materials per 1 m3 of the mixture, kg Mobility of the 
mixture, sm

Average compres-
sive strength, MPa

Portland cement 
grade 400

Sand is an empty 
rock, 5mm or less Water

I 100 1400 280 14–16 2.5
II 150 1400 280 14–16 4.0
III 200 1400 280 14–16 8.8
IV 250 1400 280 14–16 9.7
V 300 1400 280 14–16 13.5

The most common waste for preparation of filling 
mixes in our republic can be considered as fly ash from 
electrostatic precipitators of thermal power stations, 
waste from marble quarries, sand of empty rocks and 
copper smelting slags.

The chemical composition of the marble waste used in 
the composition of the mortar mixes is represented by the 
content of oxides in% by mass: SiO2–30.5; Al2O3–18.4; 
CaO – 18.3; Fe 2O3–15.4; MgO – 4–1.5; Na2O + K2O – 
0.5; SO3–3.8; PPP – 0.10; the insoluble residue is 0.32%.

Table 2. – Optimal compositions of filling mixes with the use of 
grit sand and marble waste for the Kauldy mine

Composition 
numbers

Quantity of materials per 1 m3 of the mixture, kg Mobility of 
the mixture, 

sm

Average 
compressive 

strength, MPa

Portland-
cement 

grade 400

Sand is an 
empty rock,
5mm or less

Waste pro-
cessing of 

marble
Water

I 100 1000 400 300 14–16 1.0
II 150 1000 400 300 14–16 1.5
III 200 1000 400 300 14–16 6.0
IV 250 1000 400 300 14–16 8.1
V 300 1000 400 300 14–16 11.5

Table 3. – Mixture composition

Components Starting materials for 1m3 of the mixture, kg
Compositions:

Cement 500 450 400 375
Sand 1500 1500 1500 1500
Water 250 250 250 250
Copper-smelting slag 0 50 100 125
Average compressive strength, MPa 18.2 17.05 15.1 11.2
Average bending strength, MPa 3.02 4.45 3.93 3.63
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Waste from the marble quarry after treatment on the 
classifier had the granulometric composition presented 
in (Table 4). The same table shows the grain composition 
of the mountain sand. When developing the technology 
of laying mixes in the developed space, two schemes for 
erecting artificial massifs were selected and tested:

– the introduction of artificial massifs using a homo-
geneous stowage with a different-strength (two-three-
layer) filling mixture;

– the introduction of artificial massifs using a com-
bined (rock-hardening) stowage.

Table 4. – Granulometric composition of waste from marble quarry and mountain sand

Name

Private balances on sieves,% Passed 
through a 

sieve of 0.14 
(%)

The amount 
of clay and 

dust particles,
(%)

The size 
module5 2.5 1.25 0.65 0.315 0.14

Waste from a 
marble quarry 0.15 15 15 25 16.5 18.5 9.5 07–09 1.7–1.9

Sand moun-
tain 1.5 12.0 9.0 19.5 15.5 14.0 28.5 1.5 1.0–1.2

The essence of the technology for erecting a multifac-
eted lining array is as follows. In the cleaning chambers 
(shaft of the shaft), the lower part is first laid to a height 
of 1.5 to 3.0 m with the composition of the packing mix-
ture, providing a standard strength of up to 1.0 MPa, the 
last layer (the third layer) is initially laid on the top layer 
to a height of at least 0, 5 m composition, providing a 
standard strength of 3–4.5 MPa. On average, the porosity 
of the filling mixtures is 18–21%.

The density of the hardening tab was determined by 
weighing standard samples of a cubic shape with the di-
mensions of the face of 7 and 10 cm. It was from 1750 
kg/m3 to 1830 kg /m3. When mixing the components of 
the backing mixture, you should follow the sequence of 
introducing them into the mixer. Preliminarily prepare 

the cement – sand mixture by thoroughly mixing them 
with the addition of waste processing marble and slag 
copper smelting production. With continuous stirring, 
the mixture is moistened with an estimated amount of 
water, until the mobility is 14–16 cm.

This mobility ensures its transportability with a 
hydro-mass method of delivering the mixture through 
pipelines to the place of packing in the worked-out space.

Conclusions. The analysis of the obtained data al-
lows us to draw conclusions about the expediency of fur-
ther investigation of the plant’s waste for filling mixes, as 
this expands the range of used wastes, reduces the cost 
of extracted ore and finished products, increases the 
strength of the mortar mixes, and improves the ecologi-
cal situation in the region by eliminating dumps.
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В конструкции. Чтобы управлять этими источниками, необходимо ввести новые технические 
средства и элементы, включая микропроцессорные блоки. Комбинированное управление ис-
точниками реактивной мощности и регулированием напряжения с помощью микропроцес-
сорного блока электрических приемников телекоммуникационных объектов оказывается тех-
нически и экономичным не только для источников реактивной мощности, но и для снижения 
трансформаторов системы электропитания.

Ключевые слова: телекоммуникации, электродвигатели, трансформаторы, источники ре-
активной мощности, микропроцессорные блоки управления.

Introduction
Receivers and converters of electrical energy that have 

windings in their construction (power converters, trans-
formers, electric motors, etc.) consume not only active 
power, but also reactive power. By the transmission of elec-
tricity through the electrical networks of the power supply 
system (PSS) of reactive power (RP), there are losses of 
active power in them, for which the consumer has to pay. 
An alternative to an additional payment for electricity is 
the installation of reactive power sources (RPS) [1, 2].

At most facilities with high-voltage electrical equip-
ment, reactive loads are compensated by overexcitation 
of existing synchronous compensators (SC) with a high 
voltage (6–10 kV) or by placing in the electrical network 
of PSS capacitor units – RPS with high-power (HPC) 
and low (LPC) voltage [3].

According to carried out analysis, the loss of elec-
tricity in the SC, due to the generation of RP by them, 
is minimal in the operation of electric receivers with a 
small consumption of RP. The growth of RP output is 
accompanied by a sharp increase in electricity losses, 
primarily heating the SC. Studies have also shown that 
the use of any power, as well as high-voltage SCs with a 
power below 1600 kV, is uneconomical in low-voltage 
systems [3, 6, 7].

It should be noted that even with excess RP of high-
power high-voltage SCs and generators that allows to ob-
serve contractual parameters with the electricity suppli-
er, the consumer is not immune from unjustified losses 
of the latter. The remark is typical especially for electrical 
loads with extended high voltage electrical networks and 
a large number of reducing supply transformers (T) 10 
(6)/0.4 kV of PSS objects.

Main part
As experience of operation of electric networks and 

electric receivers of objects of PSS has shown, cosine 

capacitor units are more widespread RPS for them. The 
power of a reactive power source is proportional to the 
square of the voltage, frequency and its capacitance [2, 4]:

 Q U Ck = ⋅ ⋅2 ω ,  (1)
where: Qk – reactive power of the capacitor unit;

U 2  – voltage of the electrical network TK
ω  – angular frequency;
С – capacity of the capacitor unit.
The use of embedded microcomputers in a block of 

microprocessor-based combined automatic control of 
reactive power sources makes it possible to reduce the 
breakdown damage of electric and electrical equipment 
and to improve the quality of generated electricity.

Connection of capacitor units for compensation 
of reactive power at different voltages of PSS objects is 
shown in (Fig. 1).

For an example (Fig. 2), we determine the additional 
losses of the active power ∆P in T and cable lines of PSS 
with a length of 400 m with a cross section of 50 mm2.

Suppose, before the installation of the LPC at the 
PSS facility, there were loads:

P Q S= = =700 500 8601 1 kV  кVAr    kVA , load 
factor КЗ1 0 86= ,  maximum power loss time: τ = 5000 h.

After the installation of the LPC, the load of the PSS 
facility will have the following values:

  кVAr  kVA,Q S KЗ2 2 2100 707 0 707= = = ,

The current flowing through the electrical networks 
of the PSS facility is determined as follows:

 I
S

U
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1

3

860
10 5 1 73

47= =
⋅( )

=
, ,

;  (2)
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S
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=
, ,

.  (3)
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Figure 1. Scheme of capacitor units for compensation of reactive 
power at different voltage levels of electrical networks

Figure 2. Scheme of connection of a microprocessor unit for 
combined control of reactive power sources

Additional power losses in the HV cable:
∆P R I IK K= −( ) = ⋅ − =3 3 0 248 472 392 0 521

2
2
2 , ( ) ,  kV (4)

Additional power losses in T ТP∆  of PSS object de-
pend on its load losses:( )KЗP∆

∆ ∆P P K KКЗ З ЗТ  kV= −( ) = − =1
2

2
2 10 6 0 862 0 7072 2 54, ( , , ) ,  (5)

Total power losses: 
∆ ∆ ∆P P P kV kV kVK T= + = + =0 52 2 54 3 06, , , .  (6)

The energy savings for PSS facilities for the year will 
be:

 ∆ ∆Э P= ⋅ = ⋅ = ⋅τ 3 06 5000 15300,  kV h.  (7)
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The increase in the capacity of T and the cable lines 
of PSS objects can be taken into account with corre-
sponding shares of their cost.

For power transformer TS:

 
∆K K S S ST T= − =

= ⋅ − =
( ) /

( ) /
1 2 1

500000 860 707 860 88953  in total.
 (8)

For cables with a long-lasting current:
I АД =130

∆K K I I IK K= − = ⋅ − =( ) / ( ) /1 2 1 62000 47 39 130 3815  (9)

Payback period of the LPC:

 

T K K C ЭOK КУ T ср= −( ) ⋅( ) =

=
− −( )
⋅( )

=

∆ ∆/

,
,

160000 88953 3815

0 77 15300
5 77 years

 (10)
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 (11)

The indicator of the effectiveness of this measure is 
determined as follows:

Ток норм – Т current norm
Ток – Tok
The connection scheme of the microprocessor-based 

combined control unit (MBCCU) of the RPS is imple-
mented on the basis of a microcomputer and is presented 
in (Fig. 2) [4–5].

The developed algorithm and methodology for cal-
culating the technical and economic indicators of the ap-
plication of the MCU in the RPS application schemes 
gives a pessimistic payback period for the use of RPS in 
PSS facilities.

The obtained value of the payback period, due to the 
improvement of the quality of electric power – ensuring 
the nominal voltage in the power consumption units of 
the PSS objects (i. e. increasing the service life of electri-
cal equipment, reducing power losses in electrical net-
works, etc.), actually turns out to be less than its standard 
value (Ток норм) = 8 years) [2, 6].

Conclusion
1. The specific value of the HPC is half that of the 

LPC. However, the constant component of costs for 
HPC is higher due to the greater cost of connecting them 
to the electrical networks of PSS objects.

2. The parameters of the regulated LPC – the number 
and power of the control stages, the power of the unregu-
lated part – are determined by the daily schedule of RPS 
consumption by electric receivers.

3. Combined control of reactive power sources and 
voltage regulation with the help of RPS proves to be ef-
fective only for LPCs, included in the large inductive re-
sistance of the step-down transformers of the PSS objects.

4. To change the voltage by one percent of the nom-
inal value it is necessary behind the transformer 1000 
kVA, change the RPS to 180 kVAr , behind the trans-
former 1600 kVA-240 kVAr , behind the cable line 
0 38,  kV , long 100 m- 240 kVAr , behind the cable line 
10 kV  1000m  12500 kVAr long.

According to undertaken studies, the proposed meth-
od of selection and application of reactive power sources 
and microprocessor combined control allows them to 
reduce by 28.7% the payback period of the implemented 
technology and the elements of electricity consumption 
management and to increase the efficiency of energy sav-
ing measures implemented in the PSS objects.
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PECULIARITIES OF PROCESSING MEDIUM-FIBER RAW COTTON 
ON SAWED GINS OF A NEW FORM OF WORKING CHAMBER

Abstract: The article presents calculations of the choice of the shape of the working chamber 
for saw gin, for this purpose, a block diagram of the algorithm and a program for determining the 
tangential forces, as well as the interaction between the raw roller and the saw cylinder, and the dy-
namics of the movement of the raw roller in the working chamber of the gin saw.

Keywords: saw gin, working chamber, ginning, raw roller, saw cylinder.
Analytical studies of saw gin and the influence of the 

rotation speed and the force of interlayer pressure of the 
raw roller but qualitative and quantitative indicators of 
the ginning process are carried out. And they, in turn, 
depend on many factors: composition, mass, density, 
fibrousness and the number of exposed seeds of a raw 
roller. These factors largely depend on the shape of the 
working chamber [1].

To solve the pasted problem, it was necessary to 
study the structure of a raw roller. The material of the 
raw roller is a structural heterogeneous multiphase elas-
tic medium consisting of raw cotton, partially gym fibers 
and seeds, as well as bare seeds and other small fractions.

In the bonding zone, the saw teeth of the saw cylin-
der interact with the pulp and a process takes place to 
capture and separate the fiber from the seeds. This zone 
is conditionally called the zone of contact between the 
saw cylinder and the raw roller. It can in turn be divided 
into zones: strong and weak contact, where the particles 
of the mass of the raw roller are hooked with the saw 
teeth of the saw cylinder and have the same speed with it. 
Further, the particle lags behind the speed of rotation of 
the saw cylinder by increasing the friction of the cotton 
against the walls of the working chamber.

On the basis of theoretical studies, a scheme of 
interaction between a raw roller and a saw cylinder is 
compiled according to the generalized mechanical-math-
ematical model of the dynamics of the movement of a 
raw roller in the working chamber of the saw gin (Fig. 1).

To find the distance “a” it is necessary to determine 
the chords at the intersection of two circles. For this, 
solving together the system of equations, we determine 
the coordinates of the intersection of circles.

x 2 2 2+ =γ τ
x y+( ) + − =138 256

2 2
2
2( ) τ

We introduce the following notation:
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=  K 2
2
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As a result we have:
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Figure 1. The coring of the raw roller

Based on the results obtained, the main parameters of 
the gin working chamber are determined, which ensure an 
increase in the speed of rotation of the raw roller. Where 
is the designation: – the angular velocity of the saw cylin-
der 1 rad/s; – angular velocity of a raw roller, m.rad/s; – 
radius of the inner surface of the mass of the raw roller, m; 
P is the force of pressing the raw roller against the saw 
cylinder, H; a-length of the contact arc, m; Qz is the tan-
gential force, H; R is the reduced radius, m; Rb-radius of 
the saw cylinder, m; Rb is the radius of the raw roller, m; 
Ex-reduced elastic modulus, N/m2; E1-modulus of elastic-
ity of raw cotton, N/m2; E2-modulus of elasticity of cotton 
seeds, N/m2; ν1, ν2 – Poisson’s ratio (0 < νс < 0.5); q-
distributed force, N/m; p0 is the initial distributed force 
of pressing the raw roller to the saw cylinder, N/m; N-
power of the saw cylinder, W; n-frequency of rotation of 
the saw cylinder, min-1; ξx-relative slip, without dimen-
sion; Vв-speed of the raw roller, m s; Vb – speed of the saw 
cylinder, m/s; f1. – coefficient of friction, pi – pi, Kx – base 
modulus N/m, K1 = K2 – modulus of the basis of nahmol-
nogo compression, N/m; K1 = K2 – modulus of the base 
of tangential shear, N/m; x – contact zone of the saw cyl-
inder and circe roller, m; d – capture area, m; c – prediction 
zone, m; ex is the unit vector; qx is the shear stress, N/m; 
m is the moment acting on the social cylinder of the saw 
cylinder on the circe roller, N/m; α is the angle between 
the vertical line of the saw cylinder and the radius, r1,  
Tx ; – the atomic energy of the captured fiber, J; Based on 

the results of numerical studies, a graph is plotted (Fig. 2.) – 
the forces of pressing the raw roller to the saw cylinder and 
the working zone of the sawing arc, depending on the ra-
dius of the curvature of the working chamber [2].

It can be seen from the graph (Fig. 2) that with the 
growth of the radius of curvature of the working chamber, 
the working zone of the sawing arc “a” grows, and the force 
of pressing the “R” of the raw roller to the saw barrel de-
creases, which is associated with a decrease in the density 
of the raw roller and an increase in its elastic properties.

The change in the radius of the apron, the frontal bar 
and the opening of the working chamber by 185 mm, 
the radius of the upper part of the standard grate cor-
responding to this radius, and the distance between the 
vertical axis of the working chamber and the saw cylinder 
by 138 mm instead of 108 mm leads to a better grip of 
the saw tooth, the force from the side of the saw cylin-
der is better transmitted, thereby easily overcoming the 
rotation of the rotating mass of the raw roller, which in 
turn increases the speed of rotation of the raw roller and 
simultaneously reduces it density.

The modified version of the saw gin beats was in-
stalled at the Bukino cotton plant. At the Bukinsky cot-
ton plant, there were 4 gin of the brand DPZ-180. One 
new genre of the working chamber was installed on one 
gin. Only the raw cotton of the breeding variety C-6524 
was named in the plant, other raznovevinety was not 
cleaned according to the scheme for: 1/1 + V/3 varieties 



Section 11. Technical science

254

according to the following technological process: 
 2SB-10 + dryer + ТХЛ-6005 soft transportation + 1ХК 
cleaner + cotton + УХК cotton cleaner 1ХК cotton 

cleaner + СС-15А separator + ШРХ distribution auger 
+ PD-feeder gin + ДПЗ-180 gin + 1VPU fiber cleaner 
+ 5KV condenser + YES8237 pressed on the press fiber.

Figure 2. Radius of curvature of the working chamber

On both gins, an examination was carried out in 
3 × repeaters and an average value was obtained. All 
equipment was both in production and worked without 
changing. The beams obtained shaped fibers and seeds of 
moisture and the amount of defects and other indicators.

The leveling of the two gin showed that the raw cot-
ton of 1/1 grade showed. That the production of gins 

10.6 kg of fiber per hour is 11.8 kg of fiber per hour, the 
grade and other items in the wire are 0.40% (abs) lower, 
the mechanical damage of seeds is 1.2% depended, the 
total fiber content depended on 0.1%.

The proposed working chamber has changed its 
configuration, the internal radius does not give a 1.5% 
increase in the speed of the raw fiber rotation.
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THEORETICAL ANALYSIS OF THE CHARACTERISTICS OF THE AIR FLOW 
WHEN FLOWING METAL SHAVINGS IN THE SOLAR AIR HEATERS

Abstract: The article is devoted to the determination of the thermal and hydraulic characteristics 
of the airflow when flowing of metal shavings used as an absorber of a solar air heater. The thickness 
of the pulse loss for the angular distance 

4
π , the thickness of the displacement, the thickness of the 

boundary layer, the local frictional stress on the surface of the metal shavings are calculated.
Keywords: energy, renewable energy, solar energy, useful heat, solar air heater.
Given that in recent years, the development of 

the industry has led to a decrease in fuel and energy 
resources and the deterioration of the environmental 
situation throughout the world, there is a great demand 
for the use of renewable energy sources (RES) [1]. 

Among solar installations that convert solar radiation 
into useful heat, due to the simplicity of design, ease of 
operation and high efficiency, solar air heaters (SAH) 
are widely used for drying agricultural products and air 
conditioning systems [2].

Figure 1. Dependence of efficiency on the mass airflow of the 
solar air heater with the absorber of metal shavings
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At present, in many countries, in institutions such 
as the Indian Institute of Technology of Delhli, Nation-
al Institute of Hamirpur, Tamkang University, Universi-
ty of Tanta, Universiti Kabangsaan Malaysia, Alternate 
Hydro Energy Centre, Xi’an jiaotong University, Shang-
hai jiao Tong University, King Mongkuts University of 
Technology Thonburi is conducting an active study to 
improve the efficiency of SIH indicators. A great con-
tribution was made by such scientists as Beckmann, 
Duffy, Kazajan, Olimpiev, Avezov R. R. Avezova N. R. 
E. S. Abbasov, Garg H. P., Saini J. S., Sopian K., Umurza-
kova M.A [3].

In works [4] numerous designs of SAH consisting of 
absorbers by various materials are considered. Disadvan-

tages of such solar collectors is a small area of   contact of 
air with heated surfaces.

For example, in [5, 6], small metal shavings were 
used to heat the air flow. In addition, despite many ex-
perimental and theoretical studies [7], the thermal and 
hydraulic characteristics of the airflow remain uncharted 
when flowing over metal shavings.

In work [8], a high efficiency of a solar air heater was 
obtained: the body, a transparent coating, a V-shaped 
beam absorber, a metal mesh, an absorber of metal shav-
ings, a tube for supply and removal of the coolant.

Experimental studies have shown that the transverse 
flow of metal shavings by air occurs analogously to the 
airflow of a cylinder (see Figure 2).

 
Figure 2. Visualization of the flow of airflow of metal shavings

Consequently, to calculate the thermal and hydraulic 
characteristics of the airflow in when flowing flow of metal 
shavings, we use the methods of boundary-layer theory [9].

Using experimental data [8] on the flow of metal shav-
ings (See Table № . 1).

Table 1. – Experimental data of a solar air heater with an absorber from metal shavings

№ G kg s, /� tst, 
oC ′t , oC ′′t , oC

1 2 3 4 5
1 0.0025 92 37 90
2 0.0033 91 37 88
3 0.0061 86 37 83
4 0.009 84 37 81
5 0.015 73 37 68
6 0.0233 63 37 58
7 0.0284 60 37 56
8 0.0323 57 37 53
9 0.0387 55 37 51
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1 2 3 4 5
10 0.0438 53 37 50
11 0.0493 52 37 49

Thermophysical parameters of the airflow were de-
termined by the following procedure

 ′ + ′′
=

t t
ta2

 (1)

ta  – the airflow temperature was determined as the mean 
air temperature at the inlet ′t  and the outlet ′′t .

In addition, the temperature in the boundary layer 
on the shaving tv  was determined from the formula

 t t
ta sh

v

+
=

2
 (2)

Where t sh  – is the shaving temperature.
Assume that the velocity of the potential flow varies 

according to the theoretical law
 U u sin= 2 0 ϕ  (3)
Taking into account the fact that the flow past the 

shaving is gradient, we use the Karman-Pollausen meth-
od developed for the hydrodynamic boundary layer.

1) Determine the value of the Reynolds criterion

 Re u d
vd =
0  (4)

The physical constants here and below are selected 
from the book [9] on the temperature of the incoming air.

2) We compare the obtained value of the Reynolds 
criterion with the critical

 Re Red dир< = ÷( ) ⋅2 3 105  (5)
Consequently, the boundary layer to the separation 

point and at the angular distance 4
π

 is laminar.

3) We determine the thickness of the momentum 

loss for the angular distance 4
π

 by the formula
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We calculate the integral
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4) We determine the second form of the Karman – 
Polgaouzon parameter by the formula

 
ℵ= ⋅ = ⋅

( )
( )

=

= ⋅

( ) ( )

( )

** **

**

δ δ ϕ
ϕ

δ
ϕ

2 2
0

2
0

2

2

v
dU
dx v

d u sin
d R

v
u
R
cos

 (11)

5) We select from [9] the second form of the param-
eter f f1 2ℵ( ) ℵ( ),  and the first form parameter. After 
integration, we have

λ =1 ; f1 2 508ℵ( ) = , ; f2 0 252ℵ( ) = , .
6) Determine the thickness of displacement accord-

ing to equation
 δ δ δ* ** **. ,= ℵ( ) = ⋅ ℵ( )� � � � � �f f m1 2  (12)
7) Determine the local frictional stress on the surface 

according to equation

τ
µ
δ

µ ϕ
δ0

2 0 2 22
E

Uf u sin f
n m( ) = ℵ( )

=
( ) ℵ( )

** ** , / � (13)

8) We determine the thickness of the boundary layer 
from equations

 H *
*

,= = − = − =
δ
δ

λ3
10 120

3
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1
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0 2917  (14)

and

 δ
δ

=
*
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m  (15)
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Table 2. – Results of calculations

u0 10–4 Red
( )**δ 2

v
 10–4 δ **  10–4 ℵ  10–4 f1 ℵ( )  10–4 τ 0 E( )  10–2 δ  10–4

440 293 100 3.88 124.43 9.73 0.0852 33.3
570 380 77 3.41 124.12 8.55 0.1256 29.3

1070 710 41 2.49 124.06 6.24 0.3230 21.4
1580 1580 28 2.05 124.89 5.14 0.5794 17.6
2630 1750 16 1.59 124.88 3.98 1.2436 13.6
4090 2720 10.8 1.27 124.92 3.19 2.4213 10.9
4980 3320 10.6 1.26 124.95 3.16 2.9716 10.8
5670 3780 7.8 1.08 124.91 2.71 3.9472 9.3
6790 4520 6.5 0.988 124.81 2.48 5.1670 8.5
7680 5120 5.75 0.929 124.88 2.33 6.2155 8
8650 5770 5.11 0.875 125 2.19 7.4325 7.5

Table 3. – Results of calculations

η 0 0.1 0.2 0.3 0.5 0.7 0.9 1
ϕ (η) 0 0.2105 0.4026 0.5712 0.823 0.9572 0.9982 1

Figure 3. Dimensionless velocity profile

Figure 4. Dependence of the pulse loss thickness on the Reynolds number
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Figure 5. Dependence of the thickness of the boundary layer on the Reynolds number

9) Construction of a dimensionless velocity profile. 
Define a series of values   of η and calculate the value of φ 
(η) by the formula

 ϕ η η
λ
η η( ) = + − − −






1 1

6
13( )  (16)

Conclusions:
1. The visualization of the transverse flow of metal 

shavings by the airflow is performed.

2. A model for the flow of metal shavings in the Reyn-
olds number range was developed at which the high ef-
ficiency of SAH was observed.

3. Dependences of the thickness of the pulse loss and 
the thickness of the layer losses on the Reynolds num-
bers are obtained.
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ESTABLISHING PATTERNS OF FLOW OF A VISCOUS FLUID 
ON THE LATERAL SURFACE OF THE ROTATING CONE

Abstract: The article considers the movement of the mixture – the motor oil and the acetone. The 
velocity distribution of the mixture, the densities in the analytical form in the constant temperature 
are also given.

Keywords: rotary drum, distribution plate, mixture, the interaction of particles, interpenetration 
of particles, viscosity, turbulent flow, laminar flow, repulsive particles

Introduction. In this paper, the problem of a cur-
rent of viscous liquid on the surface of a rotating cone is 
considered, dependences of a flow rate on technological 
parameters of tapered plates in a laminar and turbulent 
flow of liquid are established. The setup for receiving up 
to 83% of clarification of waste engine oil by a method of 
the selection clarification with acetone addition is devel-
oped. Regeneration of the used engine oil of farm vehicles 
is multi-stage process consisting of a filtration from dif-
ferent kind of impurity. Purification of the used oil can be 
carried out by manufacturer where the gathered liquid is 
obtained and at the small enterprises using small installa-
tions for cleaning. Quality of the cleared product and costs 
of process directly depend on a method and conditions 
of cleaning that should not be too complicated and high 
cost for realization of this process in the small enterprises. 
Therefore, the research of efficient ways of purification of 
the used oil is one of the urgent problems [1, 86, 88].

Results and discussion. In order to establish patterns 
of fluid flow we consider the flow of a viscous fluid on the 
surface of the rotating cone, simulating turning over a thin 
boundary layer of a viscous fluid. It is assumed that the 
flow axis of the symmetric and stationary, and the cone 
radius R0 – located perpendicular to the axis – OZ.

The flow of the liquid jet is incident on the vertex of 
the cone and spread over the surface of a rotating sur-
face with a constant angular speed, which is under the 

influence of centrifugal force moves along the lateral sur-
face, forming a liquid film thickness δ(r) [2, 50, 51]. The 
height of the cone is: h << R0.

Then the equation of motion of the fluid in the bor-
der zone has the form:

 
d
dz

rf

τ
ρ ω+ =2 0  (1)

where, τ – the shear stress of laminar and turbulent viscos-
ity of the mixture, which depend on the intensity of the 
flow coming from the surface roughness of the cone, and 
interaction forces dispersed phase mixture [3. 102,103].

ρ f  – density of fluid and ω is the angular speed.
The total shear stress of laminar or turbulent motion 

of the mixture can be written as:
 τ τ τ= +l t ,   (2)

 τ µl m
mdV

dZ
= ± , τ ρt m

ml
dV
dZ

= 







2
2

,  (3)

where τ µl m
mdV

dZ
= ±  – the dynamic viscosity of the dispersed mixture;
ρm  – the density of an incompressible fluid;
l  – the mixing length of turbulent flow;
Vm  – the average flow velocity of the particles.
To determine the distribution of the axial velocity, 

we have the following boundary conditions, taking into 
account changes in the Reynolds number:

Re =
R0ω
ν



ESTABLISHING PATTERNS OF FLOW OF A VISCOUS FLUID ON THE LATERAL SURFACE OF THE ROTATING CONE

261

It should be noted that the flow can be incompress-
ible laminar, turbulent-laminar (transition zone), and 
turbulent.

On a free surface at
 z б r= ( ),  dU

dz
z = 0 , uf ( ) ,0 0= u

f
0 0( ) = . (4)

For laminar flow at l = 0, we have the equation for 
the velocity

µ ρ ω
d V
dz

r
2

2
2 0+ = .

The solution to this problem with initial and bound-
ary conditions (4) has the form

 V б z
z

f = ( ) −









ρ
µ
ω2 2

2

2
.  (5)

Consumption of water with dissolved mixtures in the 
border zone in the laminar regime is determined by the 
formula:

Q udz
r б rб r

= =
( )( )

∫2
2

3

2 2 3

0

π
π ω

ϑ
Hence, the expression is defined to determine the 

thickness of the boundary layer [1]:
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ϑ

π ω
r

Q
R

r( ) = ⋅
−3

2 0
5 2

3

2
3  (6)

The case of weak turbulized mode of motion between 
rotating propellers. The flow of the liquid jet is incident 
on the vertex of the cone and spread over the surface of 
a rotating surface with a constant angular velocity, which 
is under the influence of centrifugal force moves along 
the lateral surface, forming a liquid film thickness. The 
height of the cone h << R0.

Flowing along the lateral surface of the cone and the 
propellers stir the turbulent zone is created. The length 
of the mixing can be identified by the Prandtl formula 
as follows:

 l б r z= ( ) −( )χ  (7)
where б r( )  – the thickness of the border zone of the 
rotating cone

χ  – coefficient of Karman, and defined by the for-
mula:

χ = K F0 0  where F
f Sf

q
q

f f0

1 2
2
2

1
2

1 2

=
+

+
Here q q1 2,  – flow rate of incoming mixture into con-

ical surface.
f f1 2,  – the concentration of acetone and motor oil.

The equation of motion (1) taking into account the 
length of the mixing (7) can be written as.

d
dz

б r z
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Integrating over and using the boundary conditions 
(4) we get:

dV
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Hence we have an expression for the velocity distri-

bution of fluid flow:
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We define a second flow rate within the border zone 
with a thickness of b (r) from the equation:

Q r Vdz
б r

=
( )

∫2
0

π

Using the expression for the velocity and calculating the 
integral, we find the flow of the liquid mixture in the film:
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Find the thickness of the carnival of film:

 б r
r

Q
l R

см( ) = 









1 3
2 0

3

2
3

.
χ

π ω
 (9)

These expressions correspond to the transition zone 
from laminar to turbulent zone.

Consider a turbulent flow between the two propel-
lers at high Reynolds numbers when Re > 105. The case 
of strong turbulized flow. Then, it is advisable to apply for 
a mixing-length formula L. A. Satkeevicha [3], ie:

l z б r zr = ( ) −( )χ .
Then we have the following expression for the shear 

stress at a given formula (2):

τ ρ χ= ( ) −( )







2
2

.z б r z
dV
dz

And the equation of motion of the dispersed mixture 
will be:

d
dz

z б r z
dV
dz

r жρ χ ω ρ2
2

2 0.( ) −( )


















+ =

Integrating with respect to the resulting equation 
with the boundary conditions (5) we obtain the expres-
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sion for the velocity distribution in a strongly turbi-
lizovannoy area and we have:

dV
dz

R
V

r

z б r zсм

= ±
⋅ ( ) −( )

0
2 2

2 2

ω
χ

,

Where z
z

R
=

0

; V V
Vcм = 0

 – the dimensionless pa-

rameters.
Also, integration by taking into account the bound-

ary conditions we have:

 V
R

rarctg
z

б r z
=

( ) −
2 0

π
ω
χ

��
  (10)

Now we define a flow rate of the mixture in the bor-
der area for the consideration of turbulent models:

Q r
R r

arctg
z

б r z
z dz

R r r
arctg

z
б r

б r

=
( ) −

⋅ =

=
( )

( )

∫2

2

0
2

0

0
3

π ω
χ

π ω
χ

��

��

−−
⋅

( )

∫ z
dz

б r

0

Integrating the last equation by parts we obtain an 
expression for the mixture flow rate in the border zone:

Where Q R
r I б r= ( )2 0

3 3
2

0

πω
χ

��
;  где I 0 = π .  (11)

How do we find the change in surface tension of the 
liquid in the form:

 б r
QF

R
r( ) = −χ

π ω
0

2
0

3
2

4
��   (12)

The equations obtained in the border zone of the 
surface at different flow regimes is the degree of compres-
sion of the surface tension in the form (12), б r r( ) ≈ −2

3

, in the transition zone, б r r( ) ≈ −1 , and in much turbu-

lized zone surface tension has a value of: б r r( ) ≈ −3
2 .

Calculations show that the laminar compression of 
the surface tension will be weaker than in the turbulent 
regime, so that the turbulence of the flow between the 
propellers significantly affects the process flow.

Conclusion
One of methods of refining oil from oxidizing prod-

ucts on places of utilization is application of the selective 
methods that can be used in economic conditions and 
without requirement of composite cars and mechanisms. 
At the same time, it is possible to use an acetone, a meth-
anol and furfurol as a solvent material.

The analysis of oil refining technology showed that 
for cleaning oil with the PUOM-100 setup the selective 
solvents can be used at the final stage of refining.
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SURFACE PHOTOCONDUCTIVITY IN A MULTIVALLEY SEMICONDUCTOR

Abstract: The surface photoconductivity in a semi-infinite multivalley semiconductor theoreti-
cally researched. It is calculated by mirror reflection of electrons o’er the surface in the approximation 
of the Boltzmann kinetic equation.
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Problems of the surface today are, one of the most in-
terests of physicists. From a purely physical point of view, 
the study of the surface is fundamentally important. The 
surface is a two-dimensional system, and not only its struc-
ture, but also many of the phenomena look on it quite dif-
ferently from the volume. In essence, the surface of a solid 
and its “interior” are two different forms of the same sub-
stance. Therefore, surface physics has become a new field 
of science on the structure of matter in a condensed state.

Below we theoretically research the surface pho-
toconductivity in a semi-infinite multivalley semicon-
ductor. It is calculated by mirror reflection of elec-
trons about the surface in the approximation of the 
Boltzmann kinetic equation.

For convenience of further calculations, we choose 
the following geometry of the problem. By directing the 
x  axis in the plane zz ′  ( ′z  directed along the main axis 
of the ellipsoidal isoenergetic surface), and the axis y  is 
normal to this plane, we write the energy spectrum in the 
form Ε=∑ A v vα β α β

α β,

 or Ε=∑ B p pα β α β
α β,

, where pi  

and v E pi i= ∂ /  are the i – components of momentum 
and velocity, respectively.

Now let us discuss about the electron distribution 
function, with which the photocurrent is determined. 
Suppose that a light wave with frequency ω is incident 
on a semiconductor plate with width d d z d− ≤ ≤+( )/ /2 2  
perpendicular to the surface z d=+ / 2 , and an electric 
field with a strength �

� �
ε ε ω= × −( )2 Re exp i t  on the cur-

rent carriers and a constant external magnetic field with 
a strength 



H , where the z axis is directed along the inner 
normal to the surface z d=+ / 2 , according to which, we 
assume that the electromagnetic wave propagates.

The nonequilibrium electron distribution function f 
satisfies the kinetic equation
 ∂

∂
ε

τ
f
t

v f e v H f
f f

r p+ ∇ − + ×( )( )∇ = −
−� � � � � �

� � 0 ,  (1)

which is solved in the τ – approximation (τ – is the mo-
mentum relaxation time) by the iteration method, where 
it is impossible to expand f r t( , )



over the spherical func-
tions by the parameter l f t/ /



∇ , because in the near-
surface region f varies on the length (or l/ωτ)), where lis 
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the mean free path of an electron, ω is the frequency of 
the exciting light. For this reason we write the collision 
integral as− −( )/f f0 τ , where f0  – is the equilibrium dis-
tribution function of the electrons.

In the following we consider two mechanisms for the 
scattering of current carriers on a surface: mirror reflec-
tion (MR) and diffuse scattering (DS) with which the 
boundary conditions for the distribution function are 
determined. We assume that the energy spectrum of the 
carriers is spherical. Then for MR the tangential compo-
nents of the momentum are conserved, and the normal 
component changes sign.

We will also take into account the spatial dependence 
of the electric field of the light wave, and also take into ac-
count that in semiconductors of cubic symmetryε z =0 .

To calculate the nonlinear electric field of the elec-
tromagnetic wave of photoconductivity ( χαβδ andγαβ , 
where α β δ, , , ,= x y z ) a semi-infinite multivalued semi-
conductor, we will use the energy spectrum 
Ε=∑ B p pα β α β

α β,  and the calculation method proposed 

in [2]. Further, we will use that when the mirror is re-
flected from the boundary of the surface of the semicon-
ductor pate, we have p py y2 1

= , p px x2 1
= . And the inter-

relation of quantities pz2
and pz1

 is determined from the 
law of conservation of energy, from which we have 

p p
D
A

p
D
B

pz z x x2 1 1 1

2 2
+ = − =  or p p

D
B

pz z x2 1 1

2
= − + .

If we take into account that V
E
p

A p
D
B

py
y

x z=
∂
∂

= −2 ( ) . 

Then V B p
D
A

px x z1 1 12= −( ) , V V
D
B

Vx x z2 1 12= +  or 

V V
D
B

Vx x z2 1 12= + , also p px x2 1= ,  p p pz z x2 1 12= + η ,  

V V Vx x z2 1 12= + η , V Vz z2 1= − ,  где η = =
D
B

m
m

xz

xx

.

Consequently, on the semiconductor surface for the 
distribution functions f V V Vx y z− 〈( ), , 0 corresponding 
to the current carriers coming to the surface and 
f V V Vx y z+ 〉( ), , 0 corresponding to the current carriers 

coming from the surface of the sample, we have
f V V V z f V V V V zx y z x z y z− +=( ) = + − =( ), , ; , , ; ,0 2 0η

f V V V z f V V V V zx y z x z y z+ −=( ) = + − =( ), , ; , , ; .0 2 0η (2)
We will immediately assume that the electromag-

netic field is transverse, i. e. 
 

ε ε= ( )z and the compo-
nents ε εx y,  are nonzero. The solution of the kinetic 
equation for f f z t11 1= ( );  will beas

 f f z t f z i t1 1 1= ( ) = ( )× ( ); exp ω  (3)
Тhen
 − +

∂
∂

− ⋅( ) ∂
∂

= −i f V
f
z

e V
f
E

f
zω ε

τ1
1 0 1



 (4)

Here for the electron e e= ,  




F e= − ε .
We seek the solution of the Boltzmann equation in 

the form

 f z e C
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V
e V

f
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dz
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Since Vz 〈0  the distribution function
f V V V zx y z− →∞( )=, , ; 0 , then C1

0− =

f z
ie

V
f
E

i e
V

f
E1

0 01− ( ) = ⋅( ) ∂
∂

−





⇒ ⋅( ) ∂

∂ω
ε

ωτ γ
ε









 (7)

Then from condition (2) we find that for diffuse scat-
tering (at z = 0 )
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The same way
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The photoconductivity tensor is χαβδ  determined by 
solving the Boltzmann kinetic equation [2]. In particular, 
for a semi-infinite multivalley semiconductor, the solu-
tion of the Boltzmann equation in the first in the electric 
field strength of an electromagnetic wave has the form

 
f z

ie f
E

i

V z
V Vx z

z

1
0 1

2

+ ( ) = ∂
∂
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×

× − + ⋅

 







ω ωτ
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 (10)

for mirror reflection,
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for diffuse reflection of electrons about a surface.
The Boltzmann equation for the next iteration of the distribution function can be easily obtained in the form

 f f
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F z e
f
E

e
f
Ez20 0

0
0

0( ) = − ( ) ∂
∂

= −
∂
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ε υ ε ϑ  with using of which it is possible to determine the kinetic parameters, in 

particular the photoconductivity, of the sample, where F z e
f
E

e
f
Ez20 0

0
0

0( ) = − ( ) ∂
∂

= −
∂
∂

 

ε υ ε ϑ .
It is not difficult to see that in order to determine the components of the tensor χαβδ  and γαβ for a semi-infinite 

multivalued semiconductor, we must calculate the following integral

ℑ = − = −∫∫
∫∫
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Then we have the following relations for the component of the tensor χαβδ
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We consider it appropriate to cestrict these results, 
because of the lack of experimental results of the spectral 
dependences on photoconductivity, wich is quadratic in 


ε ε ε ε= ( )x y z, ,  of semi-infinite many-valley semicon-
ductor.

Thus, the theory of the photoconductivity of a mul-
tivalley semiconductor due to the scattering of current 
carriers on the crystal surface and dependent on the de-
gree of polarization of light is developed. It is noted that: 

a) in the spherical approximation of the energy spec-
trum, in the sense of mutual compensation of the fluxes 
of electrons moving to and from the surface, the surfaces 
themselves are not really distinguished in any way; b) in 
the case of an ellipsoidal surface, the mutual compensa-
tion of the fluxes of electrons moving to and from the 
surface, both in mirror reflection and in diffuse scatter-
ing, depends on the spatial variation of the distribution 
function and the creation of a normal electric field.
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Abstract: Dicaprilathe ether of diphenilolpropane was used for plastification of the butadiene 
nitrile rubber that this ether was the produced Balakhani fields. As the following, DEDE using norm 
should be 10% because more stiffness of SKN-40. In this case it plays of the role both plasticizer 
also filler. But, futher growth of plasticizer reduce resistance to getting longer and the friction of the 
vulcanizat.

Tensile stregth of the vulcanizat increasing 5 MPa when 5–10 crowd as DEDE used in the rubber 
compound and resistance of oil, acid and alkaline 5–10 times.

Keywords: butadiene-nitrile rubber(SKN-40), plasticizer, vulcanizat, filler, the resistance to oil-
acid, synthesis, physico-mechanical properties, sulfur, accelerators, modification.

Introduction
The main purpose is to modify mechanical proper-

ties of polymers by addition of plastification to the rub-
ber compound. Different plasticizer show various affects 
to the plasticity of polymers [1, 2].

A number of plasticizers used for mastication of 
SKN-40 rubber [2–4]. However, these plasticizers can 
not ensure equal distribution of the ingredients used in 
the rubber mixture based on the SKN-40 rubber, the 
purpose of this work is to synthesis a new plasticizer and 
eliminate the above-mentioned deficiency.

The following scientific research works been done 
for this purpose.

The initial materials used as natural and synthetic 
naphthenic acids essential for the purchase of the com-
plex ethers. Synthetic naphthenic acids are synthesized 
in 220–250 ° C was a result of direct oxidation of oil con-
centrates[5–7]. Variable valences of metals(Mn and Co) 
was used as a catalyst for acidity [4–7].

Dicaprilat ether of the diphenilolprophane of naph-
tha and benzoic acids was used in plastification of the 
SKN-40 rubber.

Some properties of the practices used ethers(DEDE) 
shown in the (table 1).

Table 1.

№ Indicators DEDE Dioctylphathalathe
1. Ignition temperature, ° C 206 205
2. Numerical acid mq.KOH 0.5 0.10
3. Density at 20 ° C, Kq/sm3 959.4 975.0
4. Numerical saponification, mq.KOH 290–300 280–290
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Results
Rubber mixture produced on the basis of the SKN-40 

rubber as plasticizer using the DEDE of the following 
recipes on laboratory vollers.

Table 2.

№ Name of ingredients 100 m. p. For the rubber m. p. Weight% Weight
1. SKN-40 100.0 45.04 15
2. Altaxs 2.0 0.90 0.30
3. Kaptaxs 2.0 0.90 0.30
4. Neozon D 2.0 0.90 0.34
5. ZnO 5.0 2.26 0.73
6. Dioctylphthalat 2.0 0.90 0.4
7. Dibutylphthalat 5.0 0.90 1.00
8. Sulfur 4.0 1.80 0.60
9. Technical carbon P-324 20.0 9.00 3.0

10. Okcyprophylene ether of the diphe-
nilolprophane 1.0 0.45 0.15

11. Dicaprylat ether of the diphenilolpro-
phane 1.0 0.45 0.15

Rubber mixture has vulcanized in the 155 ° C temperature within 20 minutes. Physico-mechanical properties of 
the vulcanizat given in the (table 3).

Table 3.

Composition of the mixture
1 2 3 4 5 6 7 8

SKN-40
DEDE 100 97.5

2.5
95
5

92.5
7.5

90
10

87.5
12.5

85
15

Properties of the vulcanizat
Tensile strength level, MPa 20.7 21.5 22.9 22.1 20.2 19.2 17.6
Conditional tension in 100% exten-
sion, MPa 3.6 3.6 3.5 3.54 3.2 2.8 2.0

Conditional tension in 300% exten-
sion, MPa 13.6 13.7 14.0 14.0 13.3 12.1 11.7

Relative extension,% 380 450 475 470 470 450 410
Relative residue deformation,% 14.0 18.0 19.5 20.5 21.6 24.0 26.0
Breaking strength, kN/m 32.9 39.5 45.9 51.0 49.5 49.0 45.5
Elasticity,% 40.0 40.0 40.5 39.7 40.1 38.0 35.0
Hardness on TM-2, c. u. 70.0 70.0 69.0 69.0 69.5 70.0 71.0
Aging coefficient at 120 degrees, 
within 138 hours
On Fp
On εp

0.76
0.41

0.79
0.41

0.81
0.40

0.86
0.41

0.89
0.42

0.92
0.33

0.97
0.24

Fatigue resistance in multi tension
εdin = 200%
V=250 rot/min

1.150 1.99 2.450 2.500 2.580 1.750 1.150
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1 2 3 4 5 6 7 8
Swelling degree at 23 ° C, within 
120 hours
Combustion time

114.0
×

292

115.0
×

300

115.0
×

320

117.0
×

390

120.0
×

97

125.0
×

60

139.0
×

35
Chemical resistance for the swell-
ing degree at the room tempera-
ture, within 32 hours,%
Thick
Thick
Thick
40% of solution

31.13
9.18
22.3

0.014

31.4
9.25
22.7

0.014

33.2
9.46
23.5

0.0199

31.7
9.50
23.8

0.013

32.3
9.38
22.9

0.0095

31.9
9.40
24.0

0.0105

32.5
9.35
23.7

0.095
Bond hardness with metal, MPa 1.45 1.48 1.52 1.65 1.99 1.58

Resistance to oil and petrol was studied of the made compositions and vulcanizat. The results are given in the 
(table 4).

Table 4.

№ Ingredients Solve
1. Transformer oil It doesn’t dissolve
2. HCl It doesn’t dissolve
3. Alkaline It doesn’t dissolve
4. Petrol It doesn’t dissolve
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Globalization has led to a change in the traditional 
nature of innovation processes.

The production and promotion of new products to 
world markets now require the construction of global 
networks, including specialized suppliers, major pro-
ducers and consumers connected by a technological 
chain.

Innovations in the innovation economy are provided 
by the following most important conditions:

– the wide diffusion of scientific knowledge and in-
formation;

– development of innovative infrastructure, innova-
tion networks and the formation of innovative clusters 
at both the regional, sectoral and interindustry levels;

– the development of human capital, which is recep-
tive to new knowledge, including providing the condi-
tions for training and professional development of work-
ers throughout life.

Transition to an innovative economy is possible only 
on the basis of the corresponding institutional transfor-
mations that are consciously generated at all levels of 

state policy implementation and interaction between 
the state and civil society.

Since people and information are the main assets of 
an innovative economy, the transformation of institu-
tions should be directed towards:

– development of people, growth of their creative 
potential, improvement of living conditions in society, 
stimulation of increase of implicit knowledge in the 
economy;

– creating conditions for accessibility for all, respect 
for the individual, human rights and privacy, transpar-
ency of public administration, social responsibility of 
private business.

There are different ways of allocating institutional lev-
els. One of them is related to the power of the influence of 
certain institutions on other institutions, on the behavior of 
participants, on the development processes in general [1].

Another way is the possibility of making changes.
Institutions are implemented in changing the behav-

ior of participants, but their influence depends on the 
fact that several of them are volatile.
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Here we distinguish three levels, which include: for-
mal rules; informal rules; cultural traditions and values.

As a result, any institutional system appears in the 
form of a kind of pyramid.

Institutions are changing rapidly, because:
– levels of the institutional system vary at different 

rates;
– instruments of targeted influence on different lev-

els of the institutional system are also different.
Development institutions are specialized state cor-

porations (companies) whose activities are aimed at 
eliminating “market failures” that hinder the economic 
and social development of the country.

The basic component of the institutional environ-
ment is the institution, which is understood as the hu-
man-created restrictive framework that organizes inter-
actions between them.

Institutes are created in order to ensure predictability 
of the results of a certain set of activities, guaranteeing 
its freedom and security within certain limits and saving 
transactional costs. They are aimed at creating conditions 
for the timely conclusion of contracts, the prevalence of 
legal operations over illegal, that is, to positively influ-
ence the growth of productivity and investment.

The role and importance of the institutional environ-
ment is that:

– institutions regulate access to resources and op-
tions for their use;

– establish the boundaries of possible ways of ac-
tions and lines of conduct;

– form a system of incentives and the basis of ratio-
nal behavior;

– affect the allocation of resources between market 
participants and the degree of following personal inter-
ests.

The components of the institutional environment are:
– a system of institutions of formal economy (for-

mal rules);
– informal rules [2].
The author believes that the main provisions of the 

theory of institutional changes are key to understanding 
institutional changes.

In accordance with it, changes in institutions mean 
the process of modifying the rules and enforcement 
mechanisms for their enforcement in order to reduce 
transaction costs.

In the theory of institutional change, there is a con-
cept that explains the mechanism of institutional changes 
through the microeconomic model of the institutional 
market, where it is hypothesized that the market of in-
stitutions (the institutional market) has elements of the 
classical market: demand, supply, price and competition.

Proceeding from the analysis of theoretical ap-
proaches in this direction, the author constructed the 
function of entrepreneurs’ demand for a certain institu-
tion in the following form:

 Qd
I = f{PI, PI

1, PI
2, T, Pr, E, H, N, O}, (1)

where:
Qd

I – demand profile for the institute I;
PI – price of use of the institute I;
PI

1 – the price of using substitute institutions;
PI

2 – the price of the use of compliment institutes;
T – preferences of entrepreneurs;
Pr – expected current benefits of using the institute I;
E – expectation of entrepreneurs regarding changes 

in the external environment;
H – characterization of the rule in comparison with 

other rules;
N – number of potential users of the institute I;
O – other factors affecting the demand profile.
A variety of ineffective rules are administrative barriers, 

which are formal institutions of a special kind. If the main 
function of institutions is to save transactional costs, then 
administrative barriers, unfortunately, perform the opposite 
function, namely cause an increase in transaction costs.

To reduce the probability of occurrence of ineffective 
rules, it is suggested to use the strategy of managing the 
pace of institutional construction, as well as to develop 
forecasts for the development of institutions (institu-
tional changes) in order to prevent a non-optimal way 
of development of the projected institutions.

Institutional design is the process of developing ideal 
regulatory models of economic institutions that are de-
liberately and purposefully implanted in mass economic 
behavior.

A number of criteria are proposed for solving the 
method of institutional design:

– special importance of solving this problem;
– many profile and cross-sectoral nature of the prob-

lem;
– a significant degree of influence of the solution of 

the problem in a certain sector of the economy;
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– high social significance of the results to be ob-
tained as a result of the implantation of a new institution.

The goal of institutional design can be production:
– an institution aimed at providing potential advan-

tages over competitors;
– an institution aimed at redistribution of economic 

opportunities;
– introduction of changes and additions to the acting 

institute with the purpose of increasing its effectiveness.
Predicting institutional changes is a scientific study 

of possible, expected prospects for the development of 
institutions.

Predicting the development of institutions can be 
carried out in the following:

– changes in the current system of relative property 
rights (institutional arrangements);

– changes in the current system of absolute property 
rights (institutional environment);

– forecasting the duration of the life cycle of the 
institute;

– making a forecast of changes in the properties of 
existing institutions.

Based on the analysis of institutional changes in the 
sphere, we arrive at the following conclusions:

– institutional changes were accompanied by the 
creation of a new institutional environment adequate to 
the requirements of a market economy.

– changes in the institutional structure of the state 
expanded the freedom of entrepreneurial activity.

All this shows that the institutional environment is 
still in the process of transformation.

One of the priorities of the current economic policy 
of the state is the reform of the institutional environment 
of business aimed at enhancing competition and encour-
aging entrepreneurial structures that enter or open new 
markets [3].

The institutional environment defines the main di-
rections of the development of the economic system, as 

well as the guidelines, on the basis of which the produc-
tion and selection of the most effective institutions is 
carried out.

It is necessary to carry out a set of works on the for-
mation of a regional innovation system, where special 
attention should be paid to building an innovative in-
frastructure.

The leading goal of the regional innovation system 
should be the creation of scientific, technical, technologi-
cal, socio-economic, legal conditions and mechanisms 
to ensure the sustainable development of all economic 
entities, increase the share of products with high added 
value in the gross regional product.

In accordance with this performance of this system, 
it is necessary:

– creation of conditions for the accelerated transi-
tion of the regional economy to an innovative type of 
development based on the application of domestic in-
novations and advanced foreign technologies;

– expansion of regional and interregional markets 
for innovative products and new technologies.

To promote the products of enterprises, it is neces-
sary to organize work on the development of:

– special industry marketing programs to support 
exports to foreign markets;

– interactive mechanisms for promoting the prod-
ucts of local enterprises using modern methods of elec-
tronic business and information technology;

– virtual maps of regional needs in goods and ser-
vices;

– development of an electronic logistics system for 
interregional commodity routes.

The need to search for new potential niches is dic-
tated by the pressure of an ever expanding competitive 
environment.

The most promising areas of business development 
are the market of intellectual services and information 
technologies.
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Introduction. In the current circumstances to en-
sure the dynamic development of the enterprise appears 
a problem of need to research into interaction process of 
such features as sustainable growth, economic security 
and corporate management. It is only natural that success 
of economic growth ongoing programs of any country 
depends on impact of external and internal environ-
ment on the business operating. Exactly the interaction 
mechanism approach of the above mentioned features 
will allow to effectively ensure enterprise with improving 
competitiveness.

The results of the study. Let’s consistently analyze 
the meaning correlation of terms “sustainable growth”, 
“economic security” and “corporate management”. The 
research showed that the definitions close to the adduc-
ible above mentioned terms were encountered in the 
literature.

Sustainable growth is a dynamic process where the 
economic features of the enterprise are being improved 
in any external and internal environment extensions. Sus-
tainable growth is a highest level of development which 
provides the dynamic stability of the enterprise due 
to its attainment of the strategic competitive position. 
Sustainable growth means the continuous growth of all 
economic features for a long time [1]. The concept of the 
sustainable growth is always associated with the term of 
stability as it is determined as the system capability to 

keep operating rate in the specification limit even with 
the negative external interferences impact.

Certainly these features form the basis of the sustain-
able growth of every enterprise. By this way it is a state, 
based on the economic environment stability, on prod-
uct adaptation to the market requirements where enter-
prise operates and also on providing protection against 
hazards and risks.

Probably, the implementation of the sustainable 
growth of the enterprise is based on its economic se-
curity. This interconnection is confirmed by its existing 
definitions in the literary sources. So, some scientists 
represent economic security as a system state which al-
lows to dynamically and effectively develop in a various 
environmental condition and in spite of the influence 
nature on the company activities, the size and nature of 
endogenous changes. Similarly, economic security was 
defined as a system that creates complex terms of the 
possibilities for growth, stability, independence and eco-
nomic interests [2, 3].

Consequently, in the suggested approach for the 
definition of economic security, it is possible to see the 
interaction with the process of the sustainable growth 
of the features which are naturally interrelated. Most of 
scientists economists agrees that economic security can 
be viewed as a state of corporate resources effective use 
in order to ensure the stable operation of the enterprise 
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and prevent threats, as well as the possibility of achieving 
goals within a market economy [4].

Continuous compliance with economic security is 
explained by the set objective task of each enterprise to 
ensure a stable and maximum effective operation at the 
present time and a high potential for the enterprises de-
velopment and growth in the future.

On the basis of variety of enterprise economic secu-
rity definitions, it is possible to identify internal struc-
ture elements – stability and sustainability. Stability and 
sustainability of the enterprise operation suggest the 
creation of reliable conditions and guarantees for en-
trepreneurial activity and deterrents, that are capable to 
destabilize the negative situation.

In addition, we can distinguish another element of 
the internal structure of the enterprise economic secu-
rity – the capacity for self-development and progress, i. e. 
creating congenial investment and innovation climate, 
production modernization, proficiency enhancement, 
which are becoming indispensable conditions for the 
sustainability and the enterprise self-preservation [4]. 
Therefore, it is fair to say that economic security should 
be considered as the corporate governance element of the 
enterprise.

Obviously, an attempt to determine the enterprise 
economic security in this aspect confirms their mutual 
support, presented by one of the tasks of corporate gov-
ernance – the formation of economic stability based on 
internal growth factors.

As is known, the corporate governance is created 
to solve the following problems: to ensure maximum 
corporate efficiency; to achieve financial sustainability 
of the corporate sector; to attract investment for enter-
ing new markets.

The practice of domestic enterprises (companies) 
shows that corporate governance (i. e. its function) is 
the engine of economic development now. Improve-
ment of corporate governance is considered by poten-
tial investors as an important resource for increasing the 
competitiveness and investment attractiveness of the 
enterprise. Firstly, following the principles of corporate 
governance creates a positive image of the company for 
investors. Secondly, good corporate governance helps 
to attract funds for prospective production or innova-
tion and thus reduces the investors risks. Exactly in-
novation leads to a high rate of renewal of the assort-

ment, increasing the products competitiveness in the 
domestic and foreign markets.

If today we do not produce competitive products 
with a high degree of novelty and science intensity, using 
modern energy-efficient and resource-saving technolo-
gies, tomorrow it will be difficult to keep the achieved 
results and won market positions and also to ensure eco-
nomic security.

Indeed, the sustainable growth of the enterprise re-
quires a flexible response to changes in the market con-
ditions of both the external and internal environment. 
Still, the content meaning of the “sustainable growth” 
is associated with the problem of financing sources and 
enabling the reaching of a new, qualitatively higher level 
of the enterprise development.

In these conditions, every enterprise should be 
viewed as a holistic integrated system where innovative 
components take an important place such as system tech-
nology of a new type, new technologies, a new job and 
industrial management and a new motivational system.

The research shows that, in view of the objective 
limitations of the available resources and opportunities 
for sustainable growth, the enterprise determines the 
strategy focus area. In particular, elaborating of mea-
sures to improve competitiveness, to attract investor 
funds for the prospective industry, to draft a program 
of the entering to a new sales market, etc. This tactic is 
a sufficiently complex process that requires consider-
ation of the company operation features in the market 
environment. Then, any market develops so dynami-
cally that for even one year its market balance does not 
remain the same. A special place today is given to the 
total assessment of the economic security crisis level, 
which can be the objective basis for the elaboration of 
measures to increase the sustainable growth and the 
enterprise operation [6].

Corporate governance contributes to the efficiency 
gains. Compliance with corporate governance standards 
helps to improve the decision-making process, that can 
have a significant impact on the company’s activities re-
sults effectiveness. As a result of the improved corporate 
governance quality also the working mechanism of the 
enterprise was improved too. Company internal pro-
cesses become normal and provide it the stability, op-
eration, confidence in the future. That is, the corporate 
governance creates favorable conditions for planning 
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a sustainable long-term development of the enterprise 
(company).

Conclusion. In the context of globalization, compli-
ance with the corporate governance standards is one of 
the company high competitiveness sources. Therefore, 
the strategy of economic security, corporate governance 
policy and enterprise growth tactics should interact with 
each other on a constant basis.

Regarding the priority setting of this interaction, in 
our opinion, priority should be given to the problems of 

ensuring the enterprise economic security. Firstly, due to 
the fact that it is possible to give an integrated assessment 
of the changes in the level of development and efficiency 
of the enterprise activities on the basis of the approach 
which is based on the principles of economic security. 
Secondly, exactly during the implementation of measures 
of ensuring economic security, prerequisites for a stable 
and harmonious economic growth are created, which, in 
turn, contributes to the enterprise competitiveness level 
increase and the effectiveness of corporate governance.
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Introduction. One of the important directions of 

modernization of the country’s economy is the devel-
opment of innovative infrastructure. Therefore, when 
building an innovative infrastructure in Kazakhstan, it 
is necessary to pay attention to the socio-demographic 
and economic development conditions of the country. 
The scientific and technical level of the operating dis-
parate subjects of innovative development and the in-
troduction of a methodological base that is mandatory 
for all subjects of innovative infrastructure, regardless of 
ownership, branch specialization, the presence of foreign 
companies in the participants and other factors that af-
fect its development term.

The results of the study. To study it is necessary to 
evaluate the factors that influence on development of 
the innovation infrastructure depending on the chosen 
development strategies. In practice, the PEST-analysis 
method is often used, where political, economic, social 
and technological factors of influence on the innovation 
infrastructure and its development are considered.

Analyzing the political factors of influence on the 
development of innovative infrastructure, this method 
yielded results that reflect the positive and negative 

trends in its development. We present the following re-
sults of the analysis for some political factors.

The factor as integration processes in the European 
Union for innovative development and the involvement of 
Kazakhstan in it allow access to international knowledge 
bases, inclusion in international consortia, increasing 
competitiveness, access to financing (up to 75% of R & 
D cost) for domestic innovators and consumers of in-
novations. Unfortunately, in the implementation of these 
processes, the intellectual elite is being evacuated to the 
developed countries through the “integration innovation 
corridor”.

The next factor is the political course for technologi-
cal breakthrough – SPFIIDRK (State Program on Forced 
Industrial and Innovative Development of the Republic 
of Kazakhstan). With the help of SPFIIDRK, the inno-
vation process is coordinated and state order is placed. 
As a result, investments in R & D will be increased from 
0,28% of GDP to 2% of GDP [1]. However, it allows the 
expansion of the corridor for abuse with one-sided policy 
measures for placing government contracts and subsidiz-
ing innovation. It also leads to layering and managerial 
helplessness of innovation development institutions.
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Another factor is the actualization of preferences. Ac-
curately adjusted dynamics of preferences will become 
one of the main levers for managing the development of 
innovative development. In this case, the course should 
be taken on the motivation of consumers of innovations 
in the first place. However, the fuzzy conditionality of 
preferences directly affect the abuse of both state ser-
vants and entrepreneurs.

Another group of factors is the economic factors in-
fluencing the development of innovation infrastructure. 
These include following factors.

The factor as a high need for deepening the degree 
of processing of domestic products will allow import 
substitution in the domestic market, it makes it possible 
to find niche specializations in regional foreign markets 
(Russia, Central Asia, Mongolia, China). However, at 
the same time, there will be a need for highly qualified 
personnel.

Another factor – the dependence of the national economy 
on imports 41,76% of GDP leads to non-competitiveness 
of domestic products and innovations, as well as strength-
ening of Russia’s influence within the Customs Union. 
However, it represents the possibility of a broad field for 
importing substitution through contract production.

The factor as the share of state purchases of goods and 
services on the domestic market, 51%, leads to corruption 
in the public procurement system, and makes it possible 
to quickly place government contracts for the current 
needs of the public sector for several years.

The analyzed factor – the regulatory dynamics of sec-
toral and territorial preferences and the investment climate 
from the conditions of maximum favor to a gradual in-
crease in the tax burden showed that this is the only ef-
fective mechanism for regulating the targeted develop-
ment of the innovation infrastructure. In addition, the 
definition of rules will allow, in a non-directive order, 
to carry out a natural selection of “necessary” projects, 
and also provide a balance of motivation and constraints 
to achieve a measurable result at each stage of develop-
ment. However, the lack of a methodological base and an 
independent qualification system will lead to irrational 
forecasting, investment and abuse.

The next economic factor is an increase in the financ-
ing of research and development, a gradual change in the 
ratio of 61%-39% in investment in research and devel-
opment of R & D through a number of incentive mea-

sures) towards increasing the contribution of business 
(40% –60%). It showed no effectiveness of investment 
without creating a quality management system for inno-
vation infrastructure. In addition, this factor confirmed 
the need for national security research in critical areas 
of engineering and technical sciences, and showed the 
formation of a sustainable reproductive, rapidly growing 
and capacious in terms of fundamental knowledge of hu-
man capital within the country for their country. It will 
allow to increase the country’s technical self-sufficiency.

When analyzing social factors of influence on the de-
velopment of innovation infrastructure, such as the avail-
ability of highly qualified specialists in the country and the 
increase of innovative activity of small and medium-
sized businesses were noted. The first factor of influence 
showed that there is a lack of demand for innovation by 
the consumer in the domestic market, unwillingness to 
enter foreign markets, and a decrease in the effectiveness 
of investments in innovative development. However, it is 
necessary to attract the best domestic specialists, which 
will give impetus to the rapid development of education 
and R & D. The second factor of influence allows increas-
ing the depth of processing and lengthening the chain 
of value added, in the production of domestic products.

From the technological factors of influence on the 
development of innovative infrastructure, the following 
were analyzed.

When analyzing the factor, both the constant devel-
opment and diversification of the market and technolo-
gies was revealed by the positive moment that the finding 
of niche specializations for innovation occurs first on the 
interregional and then on the global markets. In addition, 
there is an inevitable process of passing through sharp 
fluctuations on the way to sustainable development.

Factor as sufficiency, continuity and cost of resource 
support of own production has revealed the possibility 
of determining cluster prospects for the development 
of infrastructure of material and technical supply of en-
terprises of the country. It also revealed that the high 
current cost of the means of production and commu-
nications leads to a high production cost, which in turn 
reduces its competitiveness – which is a negative point.

The next analyzed influence factor – differentiated de-
pending on imported technologies – has shown that a longer 
period is required for the deployment of new production 
(from 18 to 60 months), which slows down the develop-
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ment of innovation infrastructure. In addition, the concen-
tration around the backbone enterprises of branch engi-
neering and design production units and the development 
of a network of related industries in Kazakhstan will make 
it possible to intensify this development process.

The last factor of influence under consideration – the 
level of integration of education, applied science, pro-
duction and the market, confirmed the need for creat-
ing pilot productions for student practice. In addition, it 
showed that the acceleration of innovative production 
processes “from the idea to the final consumer” would 
be due to a clear distribution of roles in the innovation 
infrastructure, aimed at both innovators and the market.

This analysis is made based on comparing the vision 
of specialists of various enterprises and organizations in-
terested in innovative development with the aim of iden-
tifying common interests and ways of interaction. They 
are state bodies; state holdings and development institu-
tions; active residents of FEZ and techno parks; current 
heads of various management structures of technology 
parks; potential participants in the innovation process 
in the business environment; potential participants in 
the innovation process among innovators; institutions 
of science and education [2; 3].

Conclusions. In accordance with the results of the 
risk analysis, the matrices of development strategies, in 
our opinion, it is necessary to carry out the following tasks of 
building an effective innovative infrastructure of Kazakhstan:

• Conducting large-scale information work with 
business, science, society on innovative devel-
opment.

• Systematization of activities and subordination 
of strategies to a unified plan for innovative sci-
entific and technological development.

• Creation of a national methodological base for 
innovative development and its validation at the 
international level.

• Establishment of a system of non-governmental 
independent evaluation with active involvement 
of recognized authoritative international certifi-
cation, qualification and consulting centers.

• Establishment of a system for the protection of 
intellectual property, integrated into the inter-
national market for innovation and technology.

• Full restructuring of the country’s innovation 
infrastructure.

• Creation of the coordinating platform “Innova-
tion system without borders”.

• Guaranteed volume of state orders and the for-
mation of competitive project consortia for long-
term state orders.

• Actualization of preferences for motivation of 
consumers of innovations.

• Development of a financial and economic feasi-
bility study for a new innovative system in Ka-
zakhstan.

• Development of feasibility study for each subject 
of innovation infrastructure.

Thus, the above measures will allow to activate the 
process of development of the republic’s innovation in-
frastructure in modern conditions.
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