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Ethnobotanical assessment of indigenous wild and semi-
wild fruits for medicine and food in delta state Nigeria

Abstract: The study was aimed at assessing indigenous wild and semi-wild fruits used for food and medicine among the 
rural people with the goal of promoting their conservation. The study results showed fleshy, juicy fruits were most preferred 
for consumption.
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Introduction
The Nigeria forests and grasslands are rich in plant biodiver-

sity of different species consisting of 7,895  plant species (with 
1575  monocotyledons and 4636  dicotyledons) identified  in 
338 families and 2,215 genera [6, 1–50]. In the village and urban 
markets, a great number of these wild and semi-wild indigenous 
forest fruits from trees and shrubs are collected and sold on regu-
lar market days. Those fruit trees not planted by farmers, but are 
protected by them either on fallow lands or on their farms are con-
sidered to be semi-wild.

Several non-wood forest plant products are regularly collected 
for sales and human consumption in different communities in Ni-
geria [5, 13–16] noted that indigenous fruits provide alternative 
source of nutrition to supplement agricultural crops that are cur-
rently grown. Common among plant products are wild fruits and 
other foods, palm products (fruit, oil and wine), and cola nuts. These 
plant products which are commonly seen in rural markets contribute 
positively to the rural economy of developing country like Nigeria 
[11, 16–32; 4, 13–18].

These plants play major roles in nutrition and ethnomedicine, 
in addition to being important sources of income to the rural people. 
The food value of most these fruits is most appreciated during the 
dry season when the regular cultivated foods are usually in short 
supply. Most of them are among the neglected and underutilized 
species, because less emphasis is placed on them in terms of research 
and improvement. This continuous neglect has resulted in under-
exploitation of their potential economic value [9, 5–6]. Besides 
their significance in food and ethnomedicine, most of these plant 
species also contribute to sustaining cultural diversity linked with 
social exchanges, health practices, food habits and religious rituals 
[8, 817–822].

With increasing extraction, the population of most these wild 
and semi-wild fruit species are continuously decreasing and gradu-
ally going into extinction without any appropriate measures to re-
placing them. There is therefore need to elucidate the various ben-
efits of the indigenous wild and semi-wild fruits in relation to their 

contribution to food security and nutrition, health and rural liveli-
hood in these local communities. This will provide better knowledge 
and information that will form a basis for the conservation of these 
species of plant fruits.

Materials and Methods
The study was conducted in Ethiope East Local Government 

Area (LGA) of Delta State, located in the tropical humid rainfor-
est of southern Nigeria. The rainfall pattern is bimodal, with the 
dry season between November and February, the rainfall peaks 
between May and August. Ten villages located in the Ethiope East 
LGA were investigated, namely: Ovu, Oviorie, Okpara Inland, Eku, 
Okurekpo, Igun, Abraka, Okuredafe, Isiokolo and Okpara Water-
side. Majority of the rural community dwellers cultivate arable and 
staple crops such as cassava, maize, groundnut, yam, cocoyam, fruit 
and leafy vegetables, etc.

Indigenous fruit species were selected based on the steps de-
scribed by [3, 211–230]. The first step was to create an inventory 
of edible wild and semi-wild species of fruits  in the study area 
based on information from villagers, those sold in local markets 
and literature. The free-listing method [2, 12–18] was the second 
step. To determine farmers’ priority species, each farmer was asked 
to indicate 5 species in order of preference. The first priority fruit 
species was assigned 5 points, while least ranked species was as-
signed 1. In other to calculate the total ranking points for each fruit 
species across all respondents, the total points for each fruit was 
summed up across household members and the priority species 
was calculated based on the total ranking points. This was used to 
determine the top 12 indigenous fruit species for the selected vil-
lages.

In each selected village, 50 households were purposively select-
ed for the presence of father, mother and children. The respondents 
(fathers, mothers and children) were asked to choose their preferred 
fruit from the fruit list based on their level of appreciation in relation 
to taste, hunger and medicine. Fruit score scale ranged from 1 (very 
much disliked) to 5 (very much liked), while 3 shows indifference 
towards the fruit.
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Results and Discussion
The rank in order of preference of each indigenous fruit spe-

cies  is shown  in Table 1. Tetracarpidium conophoram, Irvingia 
gaboneesis, Dacryodes edulis, Dennietta tripetala and Chrysophyl-
lum albidum appear to be the most appreciated. [10, 5–8] also 
observed Irvingia gaboneesis and Dacryodes edulis among the most 
popular preferred species in a survey in some West Africa coun-
tries. The succulent nature of these fruits in addition to their deli-

cious edible pulp that is aromatic with refreshing taste may be the 
reason for the high level of appreciation. Thes fruits also contribute 
to satisfying hunger before another cooked meal. Piper guineense 
and Solanum aguivi with peppery, bitter taste respectively were 
the least appreciated. Although juicy, Solanum aguivi may be less 
liked because the edible part is small and only a small number of 
the species grow in some fallow farmlands. Similar observation has 
been reported [1, 2–6].

Table 1. – Classification of wild fruits in order of preferences by respondents

Species Total ranking points Rank
Tetracarpidium conophoram 148 1
Irvingia gaboneesis 133 2
Dacryodes edulis 127 3
Dennietta tripetala 100 4
Chrysophyllum albidum 92 5
Aframominum melegueta 79 6
Garcinia kola 86 7
Cola nitida 83 8
Dialium guineensis 71 9
Monodora myristica 68 10
Piper guineense 66 11
Solanum aguivi 54 12

The level of appreciation by individual household members is 
shown in Table 2. When compared to the adults, children expressed 
a great level of appreciation for a variety of indigenous wild and 
semi-wild fruits. Fruits most appreciated by the children were Tet-
racarpidium conophoram, Dialium guineensis, Chrysophyllum albi-
dum and Dacryodes edulis while fruits with bitter taste or peppery 
taste with less juicy nature were not appreciated by the children [7, 
251–281] also observed that children like juicy, sweet and tasty 
fruits, but did not enjoy fruits with less aromatic smell and that are 

not juicy. Garcinia kola, Cola nitida and Tetracarpidium conophoram 
were most appreciated by the fathers. Garcinia kola and Cola ni-
tida are stimulants used for cultural and medicinal purposes. The 
mothers indicated their preference for fruits used in cooking such 
as Irvingia gaboneesis, Monodora myristica, Aframominum melegueta. 
While Irvingia gaboneesis is used for thickening soup, Monodora my-
ristica and Aframominum melegueta are main cooking spices within 
the area of study. Besides Cola nitida, most of the fruits are seasonal, 
either in the rainy or dry season.

Table 2. – Seasonality and level of appreciation of wild fruits by household members

Fruit species
Seasonality Appreciation

Rain dry Father mother Children
Tetracarpidium conophoram x 4 4 4
Chrysophyllum albidum x 1 3 4
Dacryodes edulis x 2 4 4
Solanum aguivi x 1 3 2
Dennietta tripetala x 3 4 2
Piper guineense x 1 3 1
Aframominum melegueta 3 4 1
Garcinia kola x 4 2 1
Irvingia gaboneesis x 3 4 3
Monodora myristica 1 4 1
Cola nitida x x 4 2 1
Dialium guineensis x 1 2 4

From Table 3, respondents indicated the common use of the 
fruits. The uses range from eating fresh fruits, spice for cooking and 

ethnomedicine.

Table 3. – Uses of identified wild fruits as stated by respondents

Species Family name Common 
name Use

1 2 3 4
Tetracarpidium conophoram
(Müll. Arg.) Hutch. & Dalziel Euphorbiaceae Africa walnut Eaten fresh 

Chrysophyllum albidum G. Don Sapotaceae Bush apple Succulent, juicy fruit eaten 
fresh 
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1 2 3 4
Dacryodes edulis G. Don Burseraceae African plum Eaten alone or with maize

Solanum aguivi (Lam) Solanaceae Egg plant Sight bitter tasty fruit 
eaten fresh

Dennietta tripetala
(Bak. F) Annonaceae Pepper fruit

Treatment of cough and 
fever, enhancement of 

appetite
Piper guineense
(Schum & Thonn) Piperaceae Black pepper Used as cooking spice

Aframominum melegueta
(K. Schum) Zingiberaceae Alligator pep-

per Used as stimulant

Garcinia kola Heckel Clusiaceae Bitter kola Used as stimulant, used in 
local treatment of

Irvingia gaboneesis Irvingiaceae Bush mango Used in cooking soup
Monodora myristica
(Gaertn.) Dunal.) Annonaceae African nutmeg Spice for cooking

Cola nitida (Vent.) Schott & 
Endl. Sterculiaceae kolanut Eaten as stimulant, used 

for cultural purposes 

Dialium guineensis (Wild) Fabaceae Velvet tama-
rind Eaten fresh

Conclusion
The results of this study have shown that respondents have 

much preference for consumption and use of  indigenous wild 

fruits. This shows that there  is need to document traditional 
knowledge of plant genetic resources, which will form a basis for 
their conservation.
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Abstract: The article presents the characteristics of the vegetation in the vicinity of Nickel according to the author’s field-
work in the summer of 2015. The influence of aerotechnogenic pollution of a copper-nickel plant ‘Pechenganickel’, located in 
the settlement, is also described.
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Urban settlement Nickel is located in the north-west of the Kola 
Peninsula in Pechengsky district of Murmansk region. There is a 
mining and smelting copper-nickel integrated works “Pechenganick-
el” in the settlement producing nis matte and sulphuric acid simulta-
neously (nis matte is an intermediate of the copper and nickel smelt-
ing from the sulphide ore). This manufacture has a highly significant 
effect on the surrounding landscapes appearing especially badly as 
an aerotechnogenic pollution. The investigation of the occurrence 
and consequences of this effect as by literary sources and directly in 
the field was the purpose of this study.

Field work was conducted  in the  vicinity of Nickel  in June 
2015. It involves landscape descriptions of adjacent according to 
the special form which the researcher fills with the detailed charac-
teristics of landscape components like plant community, soil type, 
topographical form etc. The descriptions were done to define the 
state of landscapes there.

The main pollutants of combine “Pechenganikel” emissions are 
the sulphur compounds, primarily sulphur dioxide, as well as the met-
allurgical dust containing heavy metals such as nickel and copper. Let 
us consider the effect of the emissions component by component. The 
sulphur compounds effect mainly the leaf cuticle (upper waxy protec-
tive layer), which leads to physiological dryness, violent mineral acids 
cause burns to the leaves and needles. Entering the plant through the 
air pore sulphur dioxide oxidizes to the high-toxic compound — sul-
phite (SО3), and then slowly converts to sulphate (SO4) — less toxic 
compound. At sulphur dioxide’s sparse distribution sulphite almost 
completely oxidizes to sulphate without damaging the plant. At high 
concentration and long-term exposure sulphite forms much faster 
than sulphate, so it causes a damage. Moreover, the concentration of 
sulphate can reach phytotoxic doses, too. An indication of chronical 
sulphate lesion is chlorosis (the abnormality of chlorophyll formation 
and the reduction of of photosynthetic activity). The sulphur com-
pounds indirectly effect the plants through the soil acidifying that af-
fects the availability of nutrients for the plants [1, 31–32; 2, 113–115].

Heavy metals containing in the atmosphere in the form of solids 
are inert by themselves but in contact with the plant they can cork 

up the air pores and damage the epidermis. In combination with 
other substances metal particles may become phytotoxic. The influ-
ence of heavy metals is also evident through the soil because of their 
accumulation there. The only barrier is organic soil horizon where 
the precipitation pollutants and emissions are accumulated. Organic 
soil horizon is the main nutrition horizon for plants so technogenic 
componentry accumulated there are absorbed by 50–60% by plants. 
When the content of nickel and copper in the organic soil horizons 
reaches 200 mg/kg, it damages the root systems of plants, further in-
crease of concentrations arouses its mass extinction. Metals nega-
tively affect the soil microorganisms, mainly microfungus, which 
also perish under the high concentrations [1, 31–32; 2, 113–115].

Now let us look at the particular features of landscapes discov-
ered from our field descriptions. Please, draw your attention to the 
fact, that forests there are located on their northern boundary, at 
the turn of northern taiga and forest-tundra subareas. So the en-
vironmental conditions there cause vegetation oppression, not to 
mention the impact of the pollution.

So on the whole aerotechnogenic pollution leads to the degra-
dation of the plant communities, as we can see it today in the vicinity 
of Nickel. All the negative consequences described earlier lead to the 
formation of a new forest type: typical subshrub-moss and lichen 
type is changed by more stable grass-subshrub forests. However, due 
to abnormality of the nutrient status of soils grass-subshrub forests 
may also be transformed into antropogenic light forests and heath-
lands. Pinus sylvestris is highly responsive to air and soil pollution, 
so approaching the source of contamination, it disappears from the 
community. Mosses and lichens are the most susceptible plants to 
adverse ecological situation because of the high absorbing capacity, 
so they first of all disappear from plant communities, mosses keep-
ing longer than lichens, as they can tolerate higher concentrations 
of sulphur compounds and heavy metals than lichens due to high 
sensitivity to pollution component of lichen alga. Because of the 
prevailing western winds there the north-eastern and south-eastern 
surroundings of Nickel are covered with heathlands which turn into 
light forests on the distance from the source of contamination.



Geo-demographic features of national composition of Uzbekistan’s population

7

Aerotechnogenic influence also causes morphological chang-
es in the soil profile structure — the upper horizons are destroyed 
and washed away. Moreover, under the pollution impact the spaces 
with a reduce thickness of debris layer, that increase approaching the 
source of contamination. In those areas where vegetation persists, de-
bris layer is the same to non-polluted areas, but it has a gray color, a 
high degree of decomposition and is filled with technogenic dust. If 
the vegetation is absent, debris layer is also absent, and the upper min-
eral soil horizons are partly destroyed, and above it a thin silty tech-
nogenic layer forms in “Pechenganickel” nearby areas [2, 198–200].

Thus, the aerotechnogenic pollution in the vicinity of Nickel 
affects primarily vegetation and soil. Pollution components of emis-
sions (sulphur compounds and heavy metals) damage the pine nee-
dles, leaves and root systems of plants, affecting their growth and 
development that, in the long run, leads to a change in the species 
and age composition of plant communities. Pollution also affects the 
soil covering by causing breakdowns and morphological changes of 
the soil structure properties.

As a result, there is a vegetation degradation and the formation 
of heathlands.
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Population’s national composition is a result of long historical 
demo-geographic processes as well as socio-economic phenom-
ena. Usually, population’s natural and mechanic movement, ethnic 
growth and administrative-regional changes do play an important 
role in the formation and location of nationalities. Under the influ-
ence of these very developments national composition of countries’ 
population takes shape and grows. But these developments occur in 
different ways in different countries due to geographic peculiarities.

In the formation of Uzbekistan’s population’s national composi-
tion a mechanic movement rather than a natural movement, in other 
words the migration of foreigners from abroad, plays a greater role. 
Traditionally, a significant part of the country’s population’s national 
composition was made up of local nationalities, namely, the Uzbek, 
the Kazakh, the Kyrgyz, the Turkmen and the Tajik. However, de-
spite this the national composition of Uzbekistan’s population was 
made up of, in 1979 120, in 1989 125 and  in 2013 130 different 
nationalities and ethnicities. The growth and the geography of the 
nationalities living in the republic differ from each other. In every 
region of Uzbekistan there are certainly more than one nationalities 
living side by side.

Therefore, it  is  impossible to claim that there  is a region of 
Uzbekistan which is populated solely by one nationality. Majority 
of Russian-speaking nationalities arrival into Uzbekistan is closely 
linked to the growth and dislocation of productive forces that took 
place in the middle of last century. That is why they mainly live in big 

cities or administrative centers of the regions that are industrialized 
and have a well established social infrastructure. These regions in-
clude Tashkent city, Tashkent, Navoi regions and their Chirchik, 
Angren, Olmaliq, Navoi, Zarafshan and Uchquduq cities, Syrdarya 
region, Gulistan city as well administrative centers of Ferghana, Sa-
markand, Bukhara regions. To a certain extent the collapse of the 
Soviet Union did lead to changes in the national composition of the 
population in many countries, including Uzbekistan. The collapse 
of the USSR triggered an emigrational activity by Russian-speaking 
nationalities living in many of the newly-independent countries. 
The exodus of many different nationalities from Uzbekistan to such 
countries as Russia, Kazakhstan, Ukraine, Belarus and other coun-
tries of Europe, Asia and North America resulted in a considerable 
decline of their share and percentage in the national composition of 
Uzbekistan’s population.

Since the last registration of population (1989–2013) the num-
ber of Russians and Ukrainians 1,8, Belarusians 1,4, Tartars 2,8, Lat-
vians 7,3, Estonians 1,6 times decreased in the national composition 
of Uzbekistan’s population. The above mentioned decrease in the 
number of Russian-speaking nationalities is due to both mechanic 
as well as natural movement of population. Because among these 
Russian-speaking nationalities birth-rate is very low, death-rate is 
relatively high and figures of natural reproduction are not very high.

In Uzbekistan, absolute and relative growth of local nationali-
ties is taking place. During 1989–2013 the number of Kara Кalpaks 
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grew 160,6 percent, Tajiks 155,3, Kazakhs 99,4, Kyrgyzs 148,9 and 
Turkmens 147,7 percent. Similar growth did take place in the num-
ber of Uzbeks too. In 1989 Uzbeks made up 71,4 percent of the total 
population of Uzbekistan, while this figure reached 82,9 percent by 
2013 or the growth rate during that period was 175,8 percent, with 
an annual growth rate equal to 2,45 percent. The increase of Uzbeks 
share in the national composition of population was a result of their 
natural growth combined together with the departure of other na-
tionalities for other countries.

From local nationalities  in the national composition of Uz-
bekistan’s population Kazakhs hold a special place in terms of their 
number and share. During the years the research was carried out, the 
number of Kazakhs decreased by 99,4 percent, while their share in 
the total number of population declined 1,2 times. The overall de-
crease of their share in the total number of population could be ex-
plained by both on-going decline of birth-rate as well as external 
migration, namely to Kazakhstan. During 1989–2001 absolute and 
relative figures of Kazakhs in the national composition of Uzbeki-
stan’s population did grow, however starting from 2002 it has been 
declining again. In 1989 72,4 percent of Kazakhs of Uzbekistan were 
mainly concentrated in two areas of the country- the Republic of 
Karakalpakstan and Tashkent region, by 2013 this figure has grown 
to 78,7 percent. In both of these areas the number of Kazakhs has 
grown 1,2; 1,3 times during the research. This could be explained in 
terms of their natural and mechanic movements, their historical for-
mation, location, administrative-regional changes, close proximity 
to the borders of neighboring countries as well as economic geo-
graphic location.

Unlike other nationalities, 51,9 percent of Kazakhs live in rural 
areas, especially in areas bordering with Kazakhstan. Despite the 
fact that Kazakhs make a sizeable majority in rural areas, in relation 
to Kazakhs living in urban areas their share in the total number of 
population has been declining steadily. This is mainly due to low 
birth rates as well as the fact that majority of those leaving for other 
countries are mainly from rural areas.

In 2013, 94,4 percent of the fifth largest nationality in terms of 
numbers Karakalpaks live in the Republic of Karakalpakstan and 
3,4 percent of them live in Navoi region while the remaining live in 
other regions of the country. Similar cases of high concentration 
of nationalities in terms of their regional allocation can be seen in 
Tashkent region where 40,6 percent of Koreans and 42,1 percent 
of Kazakhs, in Andijan 38,8 percent of Kyrgyzs, in Tashkent city 
43,6 percent of Tatars, 42,4 percent of Ukrainians, 46,7 percent of 
Russians, 45,4 percent of Armenians, 34,2 percent of Belarusians of 
the country live. Navoi, Tashkent and Sirdarya regions, the Repub-
lic of Karakalpakstan can be distinguished from other regions with 
high numbers of different nationalities living there. For example, 
population of Navoi region counts for only 3,1 percent of the total 
number of Uzbekistan’s population yet it is composed of Uzbeks 

(85,7%), Russians (2,6%), Kazakhs (4,6%), Karakalpaks (2,5%), 
Tajiks and Tartars (2,4%) and other nationalities. The size of other 
nationalities is less than 1% of the total number of the population, 
yet they differ from each other due to geo-demographic peculiarities.

Demographic processes play an important role in the forma-
tion, location and growth of nationalities. Especially, national birth 
co-efficiency plays an essential role in the assessment of their demo-
graphic situation. The highest birth-rates are still recorded among 
the members of local nationalities namely, Uzbeks, Tajiks, Karakal-
paks, Turkmens, Kyrgyzs and Kazakhs. For example, according to 
reports from 2013, birth co-efficiency in the Republic was 23,6%, 
among Uzbeks it was 25,4%, among Karakalpaks it was 25,2%. In 
this regard, they are in a leading position compared to other na-
tionalities. The following positions belong to Kazakhs (21,2%), 
Turkmens (19,6%), Tajiks (19,8%) and Kyrgyzs (19,1%). In stark 
contrast to these local nationalities Belarusians, Russians, Arme-
nians, Ukrainians and Koreans had the lowest birth rates. National 
birth co-efficiency has a tendency to differ/change based on the 
each region’s national composition. In rural areas the share of local 
nationalities in comparison to the total number of country’s popula-
tion and urban population is big and still growing yet population’s 
natural reproduction and birth co-efficiency has declined steadily 
compared to urban areas. Russians, Ukrainians, Belarusians, Latvi-
ans, Germans and Koreans make less than 1% of Uzbekistan’s rural 
population and their natural reproduction/fertility rates remain 
below the zero mark.

Local nationalities count for 86,4% of the urban population. 
In these rural areas while the birth-rates among Russians was being 
researched (1989–2013) it declined to 7,7 points and among Ukrai-
nians declined to 10,9 points. Different birth rates among different 
nationalities can be explained in terms of their type of employment, 
their traditions and regions where they live. National composition 
of Uzbekistan’s population plays equally an important role in high 
or low birth rates, just like the socio-economic developments do. 
However, despite the increase in the number of Uzbeks and other 
local nationalities in the national composition of Uzbekistan’s popu-
lation, they do not want to have too many children in their families.

Death rates just like the birth rates have declined steadily among 
all nationalities, yet total death rate among Tartars, Russians and Ko-
reans remain the highest (18,7%, 12,8% and 9,6%). For these very 
reasons, among them population’s natural movement figures re-
main in the negative. Death rates per one thousand persons remain 
lower among these nationalities: Tajiks (3,6%), Kyrgyzs (4,3%), 
Azerbaijanis (5,1%), Turkmens (5,0%).

The results gained from this research show that Uzbekistan’s 
population’s national composition due to natural and migration 
movements is changing in time and space. This change will lead to 
the creation and expansion of regions populated solely by one na-
tion.
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Abstract: Reconstruction and expansion of the water supply and sewerage systems are great importance for population. 

The construction works will be carried out within a framework of the “Project of reconstruction and expansion of water supply 
and sewage systems of Khirdalan city” had required the high precise assurance of topography and geodesy issues. İn this article 
has considered some interpolation methods.
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The task put by the Government of Azerbaijan in connection 
with reconstruction and expansion of the drinking water supply and 
sewerage systems in Khirdalan city distinguishes with its urgency 
and is of great importance for population. For this purpose the ini-
tial stage of the project was comprised of works for reconstruction of 
drinking water supply and sewerage systems of Khirdalan city. The sec-
ond stage comprised of construction works to be carried out based on 
project. Let’s note that the construction works to be carried out within 
a framework of the “Project of reconstruction and expansion of water 
supply and sewage systems of Khirdalan city” to be implemented with 
support of Government of Azerbaijan and Saudi Development Fund 
had required the high precise assurance of topography and geodesy is-
sues. The loans had been taken from Saudi Development Fund for 
reconstruction and expansion project of water supply and sewerage 
systems of Khirdalan city of Azerbaijan Republic.

The project will help the Government in meeting the require-
ments of this site in the selected area, improvement of healthcare 
and environment and will facilitate its work. The main objective 
of the project is to increase the quality of the water supply, the reli-
ability and stability. In general, both in carrying out of construction 
works, as well as in solution of variety of other engineering issues 
the theoretical and methodological and practical side of geodesic 
and topographic fields.

The basis of the geodesic works carried out by us constituted 
the results of the initial project. For that purpose necessary docu-
ments were examined in details and different software, geoinforma-
tion systems (GIS), geodetic tools have been used. Note that the ini-
tial data consisted of scheme «compressing of geodetic network in 
Khirdalan» and the catalogue of coordinates. The matters arisen 
during the implementation procedures of the works were examina-
tion of compact works of geodesic network carried out in the project 
site, which comprised the major part of the work.

Usually for determination of the results quality, mainly influ-
enced by gross and systematic errors, remains a principal issue in 
geodetic measurements there are several methods to detect gross 
errors [1].

The topography, geodesy and cartography works conducted by 
us were reflected in the following sections.

In connection with the “Project of reconstruction and expan-
sion of drinking water supply and sewerage system reconstruction 
and expansion of Khirdalan city” the carrying out of necessary 
works in connection with examination of geodesic network set in 
the area. The submitted documents include the catalogue of coor-
dinates of polygon points set on the ground, grading and results of 
measures made in static size.

The examination works initially carried out in office conditions 
and at that the methods of implementation of works have been focused 
on. The balanced works of observations carried out under the project 
were examined and involved in general analysis on submitted scheme. 
At result of general analysis of described evaluation in scheme it became 
clear that except some shortcomings the accuracy of the executed works 
may be considered as acceptable. The submitted documents include:

— Compact scheme of geodetic network in Khirdalan city 
(figure 1);

— The compact coordinates catalogue of geodetic network.
The topographic- geodesic works carried out during exami-

nation at Khirdalan area were executed with Leica DNA-10 level 
and GPS EPOCH 50 GNSS. The works were both carried out in 
kinematics and statics regimes. The difference of altitudes and its 
coordinates were clarified based on the coordinates and heights of 
geodesic network points. The examined points cover the separate 
areas of geodetic network and it allows to express a concrete opinion 
about the accuracy of the overall network.

It should be noted that in order to carry out the topography-
geodesy works in the area safely the area was completely explored, 
a network of highways and most dangerous areas was revealed. The 
altitude of geodesy points was defined at Baltic altitude system by 
conducting the leveling works.

The metal armature was fixed in the center of examined geode-
sic points and consisted of metal pipe in dieter of 100 mm filled in 
with cast concrete.

The coordinates of examined geodesic points were clarified 
by implementing the GPS observations in static regime and imple-
menting the leveling works on WGS-84 and UTM 39 N system. 
Initially, the leveling work was carried out on 5 points and results on 
9 points are reflected in the following tables (table 1, 2):
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Figure 1. Schematic description of compact geodetic network of Khirdalan city

Table 1. – Results of examination carried out based on the coordinates of geodesic 
network points and altitude catalogue (analysis of altitude values)

Points
Secondary coordinates Obtained coordinates Th e diff erence

X Y Z Z ∆Z
P-0494 392137.681 4478612.736 78.279 78.273 0.006
P-1307 392480.269 4479344.392 58.430 58.427 –0.003
P-1357 391964.890 4479911.094 43.042 43.029 0.013
P-1429 391559.920 4480235.911 32.598 32.829 –0.22
P-1442 392290.814 4478464.399 84.557 84.557 0.00
P-1445 392570.026 4479145.887 64.281 64.281 0.00
P-1468 392431.172 4479508.068 54.673 54.667 0.006
P-1590 394551.870 4478911.427 61.595 61.555 0.04
P-1594 394867.226 4478609.466 79.562 79.560 0.002
Note: Th e reason of showing of geodesic point No P-1429 in red color in table is discovering by our 0.22 m of violation at that point
Aft er fi nishing measurement work in the area the offi  ce works 

launched. Th e offi  ce calculation works of results of measurement 
were implemented through Leica Geo Offi  ce soft ware (fi gure 2). 
But  issues of the geoinformation processing of results and alti-
tude values have been resolved through the use of ArcGIS soft ware.

LGO is a good tool for calculations and analysis of observa-
tions. It is one of the many methods applicable in order to detect 

gross errors and outlier observation points [2].
Th e examination works carried out in the area were realized 

with link to geodesic network. Th e leveling works were consisted 
of a lot of stages. Th e results were matched with orthophoto plans 
and the necessity of sett ing of triangulation network for study of the 
accuracy of measuring results.

Table 2. – Results of examination carried out on plan on the basis of coordinates of 
geodesic network points and altitude catalogue (x and y values analysis)

Points
Secondary coordinates Obtained coordinates Th e diff erence

X Y X Y ∆X ∆Y
P-0494 392137.681 4478612.736 392137.680 4478612.692 0.001 0.044
P-1307 392480.269 4479344.392 392480.270 4479344.372 –0.001 0.02
P-1357 391964.890 4479911.094 391964.822 4479911.148 0.068 –0.054
P-1429 391559.920 4480235.911 – – – –
P-1442 392290.814 4478464.399 392290.814 4478464.345 0 0.054
P-1445 392570.026 4479145.887 392570.041 4479145.912 –0.015 –0.025
P-1468 392431.172 4479508.068 392431.162 4479508.043 0.01 0.025
P-1590 394551.870 4478911.427 394552.012 4478911.469 –0.142 –0.042
P-1594 394867.226 4478609.466 394867.104 4478609.437 0.122 0.029
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Figure 2. The fragment from processing of results of realized Topography — geodesic works on Leica Geo Office software

In GIS the collection of digital data on relief and various ob-
jects creates a foundation for the setting of 3D model of the area. 
Referring to it the GIS of area was developed for high analysis of 
the examination works carried on. For analysis of geodetic points 
the information on geodetic network points’ coordinates and alti-
tudes have been included in GIS.

According to the catalogue of geodetic network points coordinates 
and altitudes the irregular triangulation network of the site was set and 
based on the ArcGIS software the geostatistical analysis was carried out 
and interpolate of points were executed. In addition, based on set ir-
regular triangulation network the altitude model of the area was devel-
oped. Note that all procedures were carried out in WGS-84 coordinate 
system and UTM 39 N platform, and then results of interpolation were 
reviewed and the results obtained were considered satisfactory.

Measurements were carried out after density of approximately 
20–50 m, and in some parts of the area depending on nature of ob-
jects and the relief the pace distances were changed. For examination 
of geodetic coordinates and heights, the mathematical and statistical 
methods, GIS analysis techniques and methods of modern geodesy, 
as well as other methods were used.

Kriging and IDW (Inverse Distance Weighted) methods were 
used for conducting geostatic analysis of geodesic points. During 
the interpolation carried out based on altitude values of geodetic 
network two different geoinformation models were obtained and 
their comparative analysis is given as follows.

The IDW function will be used when the set of points is dense 
enough to capture the extent of local surface variation needed for 
analysis. IDW determines cell values using a linear-weighted com-
bination set of sample points [3].

The Kriging method was used during the interpolation method
 Z s s( ) ( )= +µ ε   (1)

were used.
Where s X Y= ( , )  is a location (coordinates of the point);
Z s( )  – is the value at that location (the point’s identification 

parameter);

the model is based on a constant mean ∝  for the data (no trend) 
and random errors ε( )s  with spatial dependence [4]. The calcula-
tions using the IDW method

 Z s Z si
i

N

i

∧

=

= ∑( ) ( )0
1

λ   (2)
were used.

Where Z s
∧

( )0  – is the value we are trying to predict for locatio
( )s0 ; N  – is the number of measured sample points surrounding 
the prediction location that will be used in the prediction; λi  – are 
the weights assigned to each measured point that we are going to 
use; Z si( )  – is the observed value at the location si .

The geoinformation model set based on Kriging method on 
Geodetic Network points is reflected in following description (fig-
ure 3). 3D Analyst analysis method has been used in the creation 
of 3D model.

For getting the accurate results and processing of primary 
data  in the system of geoinformation  it  is considered  important 
to include the raster and vector information in relevant coordinat-
ing system.

Methodically the inclusion of raster data (the scheme of com-
pressing of geodesic network  in Khirdalan city) in coordinating 
system is required. Methodical the first raster data (Khirdalan geo-
desic network compression scheme) coordinate system has to be 
connected. For that purpose the georeference ArcGIS software was 
used for this operation. For raster transformation the georeference 
was done by affine method.

During georeference of raster used the affine (linear) transfor-
mation.

 u a a ax y= + +0 1 2

 v b b bx y= + +0 1 2  (3)
is defined as above.

Here ( , )x y  – pixel coordinates of the primary coordinate sys-
tem; ( , )u v  – pixel coordinates after converting; ( , )a b0 2 0 2− −  – conver-
sion factors.
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Figure 3. According to the catalogue of the geodetic network points, the results of conducted interpolation

To fulfi ll the digitalization of images during map preparation 
large format scanners are used. To conduct these operations more 
accurate, the required minimum demand is 600 dpi. Th e scanning 
of image based on high level allows maintaining the natural colors 
during printing, and namely these principles are to be taken as 
base in the given cases. Th us, in affi  ne method by knowing the in-
dices at soft ware ArcGIS (3) applied for calculation of coordinates 
of image the system of equations is used. Th e algorithm of other 
polynomial methods (2–3 and other polynomial methods) avail-
able at that platform due to being required at translation of raster 
subjected to distortion and deformation, their use has not been 
considered appropriate.

Choice of ground control points for the assessment of the trans-
formation coeffi  cients of the image plays an important role. In this 
case, the accuracy of transformation results may be closely to the 
accuracy of the control results points. Aft er transformation carried 
out within the project according to geodesy network the issues of 
examination of accuracy on raster are brought to forefront and re-
solved. As a result, the exact distribution of all electronic geodesic 
points on raster has been provided, and it showed the more precise 
georeference of image.

Figure 5. The scheme of linkage set with state geode-
sic points for clarifi cation of geodesic network

It should be noted that the linear transformation method 
used in georeference to raster data of the project area is considered 
to be the simplest method of polynomial transformations and called 

polynomial-1 (affi  ne) method. At such transformations it is required 
to bring the unprocessed raster description to cartographic projec-
tion. Th is method is used mainly for transformation large-scale maps 
and at the given case the eff ective results have been achieved with 
the use of this method.

It should be noted that in transforming of both small as well as 
large-scale raster images their compressing features should be con-
sidered. Irrespective of scale in making of various maps and carrying 
out of geoinformation analysis the data loss is to be avoided. For 
this reason, to ensure the precise implementation of taster transfor-
mation at high level in those raster the GeoTIFF transformation is 
used. During geodetic network in the area it was revealed that the 
majority of its points are absent. As noted above, it has been a ma-
jor cause of the rapid development of urban infrastructure. In fact, 
even to look at zoning data (Digital Globe) from distance given in 
2005 and 2015 of the project the dynamics of the urban area was 
given. Currently, resolution of remote sensing (RS) data with high 
resolution is designed in 3.0–0.31 m, it defi nes various elements of 
the huge property complexes, as well as the real estate, which is of 
particular importance in GIS analysis [5]. Reliable arrangement of 
the work on the existing and projected major pipeline, research of 
factors aff ecting environment in the issue of construction and ex-
ploitation of technical apparatus, creation of conditions for the most 
eff ective methods natural resource use, organization of information 
analysis system, all the mentioned require aerospace remote inves-
tigation methods and GIS technology. However, analysis suggests 
that remote sensing data and techniques are not used effi  ciently for 
the solution of above mentioned issues. Increased use of aerospace 
planning materials during development of cartographic products 
and creation of specialized GIS is possible [6].

Geodetic Network Stations (GNS) specifying the geodetic ref-
erence points (primary coordinates) were:

GNS 0732 388735,501 4475110,49 154,316
GNS 2587 401831,534 4482092,489 42,933
GNS 4380 403457,931 4482111,558 34,841
GNS 7220 405957,802 4481225,37 103,097
During the research the state geodesic points (SGP) 2582, 

which is available at the site, was used for linkage. Th e procedure of 
sett ing of link was refl ected in below given scheme (fi gure 5).

As a result of carried out topographic and geological stud-
ies it should be noted that the leveling works in second stage was 
more intense, depending on the relief leveling. Even somewhere the 
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distances between paces made 3 meters in some places, 2 meters in 
other areas.

At the result of examination of geodesic network points imple-
mented on “The project of reconstruction and expansion of water 
supply and sewage systems of Khirdalan city”, it became clear that 
the setting up of the network was done with modern equipment 
and the obtained results were in conformity to assigned technical 
specifications (except some polygon points).

The vast majority of the geodesy network polygons established 
on the Earth has been damaged as a result of the construction works 
carried out in the site. It also should be noted about the construction 
of communication lines. The rapid development of urban infrastruc-

ture in the project area had undermined the majority of geodetic 
points.

Conclusion
At a result of the examination of geodetic network in Khirdalan 

area it became clear that the accuracy of the measurement of poly-
gon points comprise on State Triangulation Network f x m∆ = ±0 05.
, f y m∆ = ±0 04.  on plan, f z∆ = ±0 04.  on altitude. At result of 
closed works in polygon points or open works between two poly-
gons points it has been known that the plan’s error ±0 06. m , on al-
titude ±0 04. m . One may come to such conclusion that the set geo-
detic network may be used for construction of water and sewerage 
lines on ground.
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Children’s book in the historical dimension is a young product, 
but it occupies a prominent place in the history of book art in terms 
of its production and existence. Having absorbed long-standing tra-
ditions of book production starting from manuscripts, the minia-
ture portrait of Kiev Rus’ and the first printed primer by I. Fedorov 
(1574), children’s book has been developed and enriched with new 
forms of artistic expression. At the beginning of the XXI century in 
the field of domestic typography there was formed an industry of 
producing books with game characteristics and book adjoining ob-
jects: a new generation of toy-books with various subject-toy ap-
plications, books to bathe with, to sleep with, to play music with, to 
listen to or to rumple.

As perhaps the most important children’s edition, which at an 
early stage of development forms the first child’s ideas of the sur-
rounding world and attracts it to the arts, the game book still gaps in 
field of art. One aspect of this problem is the lack of works on the 
history of formation of the national game book (toy-book). The re-
search of the origins of this type of book provides a certain increase 
of knowledge in the socio-cultural understanding of the develop-
ment of children book forms and expands the range questions on 
art content.

In scientific works devoted to the history of children’s literature 
and the development of Ukrainian children’s books (by N. Verny-
hora, M. Halushko, O. Drozdovska, T. Kivshar, H. Kornyeyeva, 
N. Marchenko, etc.) we find no mention of children’s book to play 
with. Indirect connection with the subject of our research in terms of 
our cultural and anthropological and pedagogical principles have the 
works dedicated to the alphabet (by I. Kozak, T. Lubenets, S. Ruso-
va, K. Ushynsky) and to the establishment of the first children’s 
magazines (by L. Kusyy, V. Perederiy, M. Siropolko, B. Stebelsky).

The aim of the study is to conduct a retrospective review of 
printed children’s literature to identify the prerequisites, the trends 
and the factors that  influenced the formation of game children’s 
book with its original architecture.

The development of Ukrainian children’s books and especially 
books of game character, in contrast to European and Russian edi-
tions were restrained by complicated socio-political conditions. The 
home children’s book appeared only in the second half of the nine-
teenth century in form of a modestly illustrated literary publication, 
which by its colors, shapes, quantity and quality of illustrations badly 
lagged behind the European publications for children. At the times 
of Royal Russia the Ukrainian children’s literature was “peripheral 

literature, while it was still restricted by various decrees by Yemsky 
and Valuev” [8, 71]. The exception was the «Tales», a H. H. Ander-
sen’s book translated by M. Starytsky, with color lithographic illus-
trations by M. Murashka (Kyiv, 1873) and the tales by Ivan Franko: 
«Fox named Nikita» and «The Adventures of Don Quixote» with 
pictures by T. Kopystynsky (Lviv, 1891).

The sheet primer (uvrazha-book) and the «amusement sheets» 
that had similarities in the nature of reading can be considered the 
first Ukrainian and Russian game editions for children. By the 
modern standards the «amusement sheets» (XVII–XVIII) can be 
classified as a pictorial sheet publication whose content (short text 
or absence of the latter) was transferred by means of graphic art 
[4]. The connection of the “amusing pages” with children’s books 
also includes the style of the images and the function of these pub-
lications. A uvrazha-book the ABC, by K. Istomin, 1692 is a fine art 
edition of an album type, consisting of a cover and several illustrated 
sheets, not sewn together into a book block. According to the clas-
sification by S. Havenko and M. Martynyuk it can be considered a 
prefabricated book or a book-kit [3]. That very lack of fixed book 
construction in the first graphic editions and the arbitrariness of 
the information study sequence contained in them provided them 
the game character.

While Europe’s first illustrated books for children that com-
bined education, game and entertainment (like “A cute little 
pocket book” by D. Nyuberi, London, 1744), or moving parts, like 
hinged valves («lift-the-flap»), (see the R. Sayer’s “Harleguinades”, 
London, 1765), all appeared in the middle of the XVIII century, 
on the territory of the Royal Russia illustrated children’s books of 
original architecture, the miniature books, arose only in the nine-
teenth century.

The mini sheet alphabet books stand out among them: the 
ABC «The peoples of the world», 1810, the «Terebenovska ABC», 
1814. They had an unusual design for the book material: a cardboard 
case-title in which separate sheets of graphics cards where enclosed. 
Thus, the «The peoples of the world», with its 110×70mm format, 
consisted of 30 cards with watercolor prints in the bast style. The 
Ukrainian mini-book would appear only in the twentieth century as 
a literary and artistic publication. Within 20 years of the twentieth 
century Kiev publishing house “Culture” was regularly producing 
books in a small format (110×130mm) in the series such as “Baby-
library” and “Library for the kiddies.” The reduction of the books 
to pocket size drew them nearer to toys. However, the nineteenth 
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and the early twentieth century Ukrainian primers of Galicia and 
eastern Ukraine were issued the traditional book form and were 
poorly illustrated [6]. Albeit, among traditional by their book form 
and educational material there stand out a few primers. They are the 
“People’s School” (Lviv, 1894) and the “Ukrainian grammar for sci-
ence and writing” by B. Grinchenko (Kyiv, 1907), in which teaching 
and educational function of the publication were combined with a 
certain aesthetic and entertainment functions. The appearance of 
the visual material in the ABCs, such as scene pictures, objective 
pictures with captions, as well as the literary material as sayings, 
riddles, folk poetry and even authorial short stories (by B. Grin-
chenko) shows the emergence of a new educational technology, a 
gaming one, that takes into account the age characteristics of chil-
dren development and promotes a more effective student mastery 
of knowledge. An important role in this process was played by the 
fruitful work and pedagogical research of K. Ushynsky, who exten-
sively used comprehensible, interesting and logical by their content 
tales, proverbs, and tongue-twisters in the academic literature of the 
60th in the nineteenth century [11].

Since the beginning of the twentieth century, illustration gradu-
ally became a defining feature of Ukrainian children’s books, and 
the quantity of text was diminished. Domestic picture books were 
born under severe conditions of the First World War. In Western 
Ukraine A. Krushelnytsky became their founder. B. Stebelsky, a 
researcher, notes that at that time there were no means of getting 
richly colored editions, so for the books  in the library “For our 
youngest” Krushelnytsky deliberately picked only short folk tales, 
which had meaningful one color illustrations on each page made 
by O. Kulchytska, an artist who worked “adapting to the modest 
requirements of publications… using the most economical means” 
[8, 76]. Subsequently, picture books started to be appear  in the 
M. Taranko’s book-publishing house and the Ya.Orenshtayma’s 
«Galician publishing house». Their books were the most popular 
among kids. In the early 20’s the Taranko’s book-publishing house 
released around forty books for preschool children in Galicia [5]. 
After the October Revolution picture book edition was conducted 
by the Kiev publishing houses «Culture», «State Publishing House 
of Ukraine», and «Snowdrops».

On the last page of children’s books of this period there can be 
found didactic questions, riddles, various puzzles and answers to 
them. Example of this is “Sirko” tale with illustrations by P. Lapyn 
(“Time”, Kyiv, 1920). Their modest presence in the literary and ar-
tistic edition expanded the instructive and educational functions of 
books. More boldly the entertaining and gaming materials, such as 
songs with sheet music and drawings of movements to them, games 
and jokes, poems, stories, witty two-color illustrations, riddles, puz-
zles, crossword puzzles and math problems, that encouraged chil-
dren to read and to acquire knowledge, came into use later on in the 
weekly “Bell” edited by writer Y. Shkrumeliuk (Lviv, 1931–1939) 
[8, 10].

Having occupied the main place in the children’s book, graph-
ic illustration showed more and more synthesis of basic functions 
(aesthetic, educational, cognitive and visual) based on gaming or 
entertainment component. K. Ushynsky’s thoughts regarding the 
specific of perception of the world by a child, who «in general thinks 
shapes, colors, sounds, and sensations» [11, 343], are supported 
by the art critic B. Butnyk-Siversky. In the 1929 «Principles of il-
lustrating children’s books» monograph, the author emphasizes the 
necessity of likening the graphic images to the world of children, 
taking into account the age-specific psychophysiological features 
[1]. Ohrim Sudomora in his «Beetles and Mushrooms War» book 

(edited by «Time», Kyiv, 1919) was one of the first artists who 
«drew near to the pedagogical and psychological definitions of chil-
dren mentality, their perception and understanding of illustration» 
[8, 78].

Reinterpretation of the expressive possibilities of artistic lan-
guage of illustration and the way information is presented is brightly 
seen in the children’s picture-book production of the 20’s and 30’s, 
where the graphics suggested various machinery and various indus-
trial production possibilities. The books of this period represented a 
kind of a cognitive-entertaining game with visual images and picture 
comments. Unlike the books with purely industrial theme created 
by the Russian colleagues, the Ukrainian production books from the 
«Culture» publishing house had their own specifics. Kiev artists 
delicately familiarized children with manufacture. The books did 
not contain any perspective images of industrial workshops. The 
laconic style of illustrations by the artists like B. Yermolenko («The 
screamer», 1931), Ye.Rachev («Who’s craftier?», 1930), the multi-
color as good as bast prints with national tonality by I. Kysil («Tea», 
1929), and the color print techniques on B. Kryukov’s cardboard 
(«Fire department», 1930) revealed the topic in an accessible form 
and extremely emotionally, sometimes in a game style. Introduc-
ing such a constructive addition as folding flap in the middle facing 
pages into the bloc of the Russian industrial children’s book «Bakery 
№ 3» (1930) was a progressive innovation in Soviet children’s book 
production, and today is a widespread interactive tool of Ukrainian 
children’s playing publications. In Galicia in those years M. Taranko 
launched a comic-book and became the author-compiler of the first 
scripts for children’s school celebrations and events [7].

In the 20’s the appearance of first coloring books that came 
out in the series «Little Artist» (by «Culture») announced the 
formation of a group of books that declared a new method of chil-
dren’s active exploration of the world, method that involved creative, 
artistic and practical activities within the book.

There were not detected any books of original architecture with 
design implementation (cutting, creasing, etc.) or didactic applica-
tions which provided artistic, practical or other interactive activities 
(besides drawing) published by Ukrainian publishers in pre-war 
times. While in Moscow up to the 20’s there had been craft books 
and figure books, in the 30’s there were toy books, like «The Zoo on 
the table» (by the artists V. Yermolayeva and L. Yudin), and in the 
40’s there were theater books (by art. T. Hlibova, L. Harko) and the 
first transformer-books (by art. N. Ushakova, designer Yu.Buhelsky), 
on the contrary, it was only in the 30’s when the Ukrainian children 
received paper masks and paper constructors, for emaple: the paper 
graphic editions, like the series of «Cut and paste» (by «Young 
Bolshevik», 1933 art: V. Ryftin, B. Bilopolsky, S. Kyrylov, design-
er I. Dmytrenko). Such play books as do-it-yourself book, theater 
book, and designing book by the domestic producers would only 
be seen by the children in the last quarter of the twentieth century. 
The figure book «Sonia in the village» (Moscow, 1916), with a card-
board silhouette of a little girl and a small notebook with pictures, 
text and theoretical challenges for children, located in the torso of 
the doll, was a common form of doll-books in 70–80’s (published in 
«Baby»). Large circulation (500,000 copies) and regular re-release 
of the book ensured its distribution all over the USSR, including 
the Ukraininan republic. In the independent Ukraine this form of 
book they began to publish only in the twenty first century (a series 
of «Dolls» (PE “Yunisoft”, “Talent”, 2012).

The Soviet Ukrainian children’s book of the second half of the 
twentieth century reflects the socio-political situation of the repub-
lic. Post-war repressions and spiritual Yezhov’s victimization were 
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reflected in its art form, constrained in the tenacious grip of socialist 
realism. Along with the political thaw in the late 50’s and the begin-
ning of the 60’s there is a tendency of showing more individual art-
ists’ features in the fields of literary and art. For example, among the 
traditional children’s books of teh 50’s and 60’s with naturalistic il-
lustrations there are a series of tiny booklets for children. Among 
them stand out the baby-booklets for the folk song «Oh, I’ll hire a 
bear» and for the folk tale «The Glove» (1962) with illustrations 
by O. Paslavska who gets rid of soviet realistic naturalіzm.

In the 60’s and 70’s of the twentieth century the  interest  in 
books grew dramatically. There was an active debate on the stylis-
tic unity of children’s books and the need for fruitful cooperation 
between an illustrator and an expert in art design. B. Valuyenko, a 
Ukrainian book expert, strongly insisted on involving toy industry 
specialists into creating new designs for children’s books [2, 182]. 
But in practice, the process of improving the book architecture in 
the territory of the Soviet Union took place in Moscow alone. The 
absence of registered patent and copyright works in this field at that 
period testifies the fact that the artists used the bookish discoveries 
already known at the time. There were added some design addi-
tions (cuttings, trimmings, rotating disks) to the book block. Also, 
panorama-books and toy-books were published.

In the 70’s there finally appear Ukrainian accordion books, 
panorama-books, toy-books figured with external logging in paper-
back or hardcover made of thin cardboard. O. Hayevska, H. Hlik-
man, N. Kornyeyeva, V. Morozova, and L. Schukina, the artists of 
the «Rainbow» publishing house, were working on the design of 
toy-books of this period. The domestic version of panorama-books 
of the 70’s was often represented as a panoramic three plan book 
spreads that reminded the greeting cards of the «peep-show» of the 
nineteenth century with three-dimensional tunnel-images of «Mr. 
Cat» (1975). The quality of the Ukrainian children’s play books 
printing, unlike Russian, was low. The paper and the thin cardboard 
were low grade, the inelaborate font and artwork, made in a vague 
three-color printing, which needed precise combination of colors 
and images, and contained almost no tonal transitions, resembled 
the books of the American depression period. Some structural ad-
ditions to children’s play books, like cutting, punching, and tabs, 
made by the «Rainbow», the leading publishing house in Kyiv, 
were considered optional, third-rate, impractical and only those 
that complicated printing process and reduced production rates 
of the Soviet Five-Year Plan. The runs of the books were also low 
(30,000 copies). However, the picture books designed by the artists 
O. Senchenko M. Prymachenko, V. Holozubova, V. Lehkobyt were 
printied in high quality.

In the 80’s the books with external figure cutting and baby-
books are becoming increasingly popular in Soviet Ukraine. To fill 
the leisure of children the “Rainbow” produces picture-books and 
coloring books of various themes, games and didactic tasks. They 
also stared to publish theater-books, craft-booklets with poems and 
prank books with pattern of paper toys and regulations for their ad-
justing and coloring. A significant shift in the domestic book art 
and printing was the release of vane books with a rotating disk and 
panorama-books with moving elements and pull tabs by this pub-
lishing house. Thus, the book “Home Address” (1986) contained 
a pop design, pull-out insets and educational tasks (by O. Rubina, 
artist and designer). The quality of books improved, ersatz carton 
came in use, the cutting became more compound, the format was 
enlarged to 220×290mm. For the first time in Ukraine some game 
book series began to appear, including a theater-book in the series of 
“What to do with paper” (by the designing artist L. Divynska). Toy-

books (panoramas) combined in the “House of Tales” series were 
released in a special case which gave merit and premium look to the 
publication. Decorated by the Ukrainian artist Olga Lebed, the pan-
orama books of the latest series have become classics of the genre. 
In the 80’s the books for kids were illustrated by V. Vrublevskyy, 
V. Honcharov, O. Zhyvotkov, I. Zanuda, O. Kasyanenko, E. Kyrych, 
O. Lebed, V. Melnychenko, M. Cherkaskay and K. Shtanko who 
provided fabulous color and recognizable style of each book.

In the 70’s and 80’s there was a rise in the foreign book art asso-
ciated with the surge of inventions that were rapidly implemented in 
production. Patent developments were focused on greater expansion 
of the communicative and playful possibilities of a book. There were 
toy-books with various paperless additions like puppet-dolls, finger 
puppets, pop forms and kits of slot modules, etc. However, among a 
large number of foreign inventions of three dimensional toy-books 
at this period there was only one development from Ukrainian in-
ventors [9]. This artwork, in addition to the transformation of the 
book form into a three-dimensional design, included artistic and 
practical activities for a child: cutting, gluing, creating illustrative 
compositions on the folding podium planes of facing pages. Unfor-
tunately, the publishing house “Rainbow” politely refused to pub-
lish this book, referring to the lack of technical capacity of printing 
production.

During the 80’s-90’s book architecture was  improved and 
gravity within the book was challenged by the well-known lead-
ing book  illustrators of Western Europe and the United States 
(R. Sabuda D. Miller, Ya.Penkovski, D. Pelham, etc.). There was 
created an incredible three-dimensional pop-up book design with 
rotation elements on pages that start “working” by means of several 
uplifting mechanisms. “The Adventures of Alice in Wonderland”, the 
book of 1980, graphically demonstrated bold designs by D. R. Dias: 
a mysteriously popping deck of cards that calmly, contrary to the law 
of gravity, hanged over the book spread. However, in Ukraine L. Ker-
ol’s book was numerously published only as a literature art publi-
cation. Unfortunately, none of the Ukrainian book artists dared 
to attempt to implement their own ideas into the architecture of 
the book which, by its fantastic content prompts original artistic 
designing solutions. “Alice in Wonderland” (2007) in the “Cube-
Puzzles” (“Kubopazly”) series by the “Morning” publishing house 
was a weak attempt of original artistic search. A unique book about 
the fabulous underwater world called “The Perfect book about the 
ocean” (1995) with full-color illustrations and pop folding flaps was 
created by artists V. Kaska and B. E. Benner. Our domestic books 
of this type would be issued in 2010, by the publishing house “The 
Pen” in the “The huge world” series. The multimedia “The Art of 
renovation” book series (1993) by Ron van der Meer with audio 
cassettes, detachable booklets, folding flaps and three-dimensional 
popping illustrations was analogous to Ukrainian toy-books with 
movable elements and audio applications (“The Pen”, “Intelligent 
Child”), which began to be used by children only in 2010–2011.

In the 90’s due to the dissolution of the Soviet Union into sepa-
rate independent states, a toy-book for children suffered crisis and its 
new settling within a certain country. At this time they continue 
releasing toy-books that have become traditional. They were picture-
books, coloring books, figure-books, theater-books, crafts books, 
and other. Children’s books with blister eyes from Russian publish-
ing houses appeared in the domestic book market being successfully 
distributed. Since 1997, along with the state publishing house “Rain-
bow”, private publishing firms commenced their working activities: 
“Educational book — Bogdan” (Ternopil), “Morning” (Kharkov) 
and “Swallowtail-Ukraine” (Kyiv). In the twenty first century they 
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have become national leaders in the production of printed materials 
for learning and development of children.

The twenty first century has started a new stage of development 
of the national children’s toy-books. Understanding the demands of 
time, based on the achievements of previous years in the industry, as 
well as the modern digital technologies and materials, the publishers 
and designers offer game-book designs for children in accordance 
with the new requirements of early child development. The young 
Ukrainian publishers such as “Ayles,” “Argument Print”, “The Pen”, 
“Cachalot”, “Credo”, “Intelligent Child” and others also partici-
pated in the creation of toy-books for children. And, although the 
quality of domestic books sometimes does not meet international 
standards, the creativity and potential of young contemporary artists 
of independent Ukraine, will hopefully lead to the creation of new 
highly artistic designs of game books for kids.

In summary, we note that the long-term oppression of the 
Ukrainian culture by the imperial Russia and the Soviet communist 
regime led to retardation of book art development process and the 

course of formation of a children’s book. As a result, the domestic 
toy-book as an edition with its original architecture appeared in 
Ukraine more than 200 years later than the European toys-books, 
50 years later than the Russian ones and the Ukrainian coloring 
books. At the same time, K. Ushynsky, S. Rusova, T. Lubentets, 
and B. Grinchenko’s progressive pedagogical  ideas, M. Taranko, 
Y. Shkrumeliuk, and I. Tyktor’s publishing works, I. Franko’s liter-
ary work and the book artists O. Sudomora, I. Kysyl, and B. Kryu-
kov’s artworks laid the foundation for the emergence of Ukrainian 
children’s toy-book.

Baby-books and picture-books became the fundamental prin-
ciple in the development of toy-books, which includes all modern 
gaming book forms of paper and paperless formats with various 
artistic and designing implementations and subject-toy additions. 
Coloring books of the 20’s and visual sheet editions of the 30’sth of 
the twentieth century may be considered as forerunners of a group 
of game-books. The latter involve descriptive operations; the others 
provide artistic and constructive activities.
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When about 400 years ago in 1640 Fermat formulated his little 
theorem: a mod pp− ≡ ( )1 1 � , where p  is a prime number, a p,( ) =1  — 
mutual easy numbers, it was seemed that a simple analytical formula 
received generation of primes. But in 180 years, it was discovered the 
composite pseudo-prime number 341 11 31= ⋅ , which (only) satisfy 
Fermat ‘s small theorem when a = 2 . In 1910 it was found the number 
C = = ⋅ ⋅561 3 11 17 , which give comparison a mod561 1 1 561− ≡ ( )�  for 
all a :  a,561 1( ) = . Thus, in old formulation Fermat ‘s small theorem 
become necessary but insufficient. Another formulation this theorem 
allows and her sufficient: if for all a  coprime for �n  � � �a mod nn− ≡ ( )1 1
, then this required and sufficient condition of prime n . But enumer-
ation of all basics gives non competitive finding of primes compared 
to the method of Eratosthenes [1–3].

At present a lot of Carmichael numbers and it is known, that the 
number of their is infinite. However, the nature of their appearance 
and how to work around these pitfalls may be supplemented. In our 
article the issue resolved on the basis of generalized Euler-Fermat 
theorem FED [4–6].

Euler’s theorem (ET) has the form a mod mµ ≡ ( )1 � , where 
the integer m >1 , a m,( ) =1 and µ ϕ= ( )m  — the number of num-

bers less than � �m  and coprime to m . If m p
k

n

k
k=

=
∏

1

α , then 

µ α= −( )







=

−∏
k

n

k kp pk

1

1 1 , where pk  — primes that are included in the 
canonical decomposition m . µ  — even number. A special case of 
the ET when m p= , is Fermat’s Little Theorem. The generalization 
of Fermat’s little theorem and ET is given in [3]. It is formulated in 
the following theorem. If a m n, ,( ) = ≤ ≤ −( )1 0 1� �� µ , then

 a d mod mn
n

µ− ≡ ( )� ,  (1)
where dn  is found out of the equation a d mod mn

n⋅( ) ≡ ( )1 � .
To calculate dn  or more strictly d m an k;( ) , we introduce an in-

termediate coefficient sn  according to the rule of  indices 
a s mod mn

n≡ ( )� , which gives equation s d mod mn n⋅( ) ≡ ( )1 � . The 
sets a sk n{ } { },  and � dn{ }  consist of µ  numbers less than m  and 
coprime with m . They always have a1 1=  and a mµ = −( )1 . Next, 
we will consider bundles s dn n|( ) , among which there are two trivi-
al 11|( )  and � m m− −( ) = − −( )1 1 1 1| | . Non-trivial bundles without 
considering the permutations of sn  and �dn  are µ −( )( )2 2/ . There 
are recurrent comparisons that facilitate the calculation of bundles: 

s a s mod mn n− ⋅( ) ≡ ( )1 �  and d a d mod mn
t

n t⋅( ) ≡ ( )−� � . In table. No. 
1 it is showed a matrix FED of bundles for m = 20.

Table 1. – The matrix is FED for m  = 20, µ = 8.  k  numbers the base a.

k 1 2 3 4 5 6 7 8
a

n 1 3 7 9 11 13 17 19

0 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( )
1 11|( ) 37|( ) 7 3|( ) 9 9|( ) 1111|( ) 1317|( ) 1713|( ) − −( )1 1|

2 11|( ) 9 9|( ) 9 9|( ) 11|( ) 11|( ) 9 9|( ) 9 9|( ) 11|( )
3 11|( ) 7 3|( ) 37|( ) 9 9|( ) 1111|( ) 1713|( ) 1317|( ) − −( )1 1|

4 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( )
5 11|( ) 37|( ) 7 3|( ) 9 9|( ) 1111|( ) 1317|( ) 1713|( ) − −( )1 1|

6 11|( ) 9 9|( ) 9 9|( ) 11|( ) 11|( ) 9 9|( ) 9 9|( ) 11|( )
7 11|( ) 7 3|( ) 37|( ) 9 9|( ) 1111|( ) 1713|( ) 1317|( ) − −( )1 1|

Table No. 1 Central line with n = =β 4 � consist of 11|( ){ } . We 
denote it as β +( ) . We use the main system of deductions, consist-

ing of the remnants of the division with the replacement of the re-
mainder m −( )1  to deduct −( )1 . Symmetry properties of the matrix 
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described in [4–6]. A special role in the occurrence of Carmichael 
numbers has a central row of the matrix at n = =µ β/ 2 . It always 
consists of bundles 11|( )  or set of 11 1 1| |( ) − −( ){ }; � . This so-called 
Legendre symbol. As can be seen from the table. No. 1 to build the 
whole matrix is sufficient to know only the bundles of the upper-left 
block: 1 0≤ ≤ ≤ ≤k nβ β; . Properties of symmetry the line. 

s s d dn k n k n k n k, , , ,;µ µ− + − += =1 1� , if n is even. s m sn k n k, ,µ− + = −1 , if n is odd. 
Symmetry  in the next column. If s dk kβ β, ,= =1 , then 
s s d dn k n k n k n kβ β+ += =, , , ,; � . If s dk kβ β, ,= = −1 , then s m s d m dn k n k n k n kβ β+ += − = −, , , ,;

s m s d m dn k n k n k n kβ β+ += − = −, , , ,; .
For example (see tab. No. 2) will give the FED matrix for 

m p= = = =13 12 6, ,� � � �µ β .

Table – 2. Ligament s dn n|( )  for m  = 13. k  numbers the base a.
k 1 2 3 4 5 6
a

n 1 2 3 4 5 6

0 11|( ) 11|( ) 11|( ) 11|( ) 11|( ) 11|( )
1 11|( ) 27|( ) 39|( ) 410|( ) 58|( ) 611|( )
2 11|( ) 410|( ) 9 3|( ) 39|( ) − −( )1 1| 10 4|( )
3 11|( ) 8 5|( ) 111|( ) − −( )1 1| 8 5|( ) 8 5|( )
4 11|( ) 39|( ) 39|( ) 9 3|( ) 11|( ) 9 3|( )
5 11|( ) 611|( ) 9 3|( ) 10 4|( ) 58|( ) 27|( )
6 11|( ) − −( )1 1| 11|( ) 11|( ) − −( )1 1| − −( )1 1|

In table. No. 2  central line with n = ±( ) =β 6  consists of 
11 1 1| |( ) − −( ){ }; � .

View of the central line β ±( )  or β +( )  plays a crucial role in the 
appearance of Carmichael numbers, they occur only when β +( ) . In 
the FED matrix can occur a single row at n sk

k= =β µ� / 2 , also consist-
ing only of 11|( ) . If we take the line with the smallest such n t= β , the 
matrix will be permeated with the lines with 11|( ) , separated from 
each other on βt . Hence there is the condition for the existence of 
Carmichael numbers: C t−( )1 β . Example 1. C = = ⋅ ⋅ = ⋅ ⋅ = =561 3 11 17 2 10 16 320 160, ,� � � �µ β

C = = ⋅ ⋅ = ⋅ ⋅ = =561 3 11 17 2 10 16 320 160, ,� � � �µ β . In the matrix 320x320 there are four 
single rows when n = 0 80 160 240; ; ; . So a modk

e80 1 561≡ ( )� , even if 

we go by the column upward outside of the matrix. When e = 7 , the 
exponent 560 561 1= − . Example 2. C = = ⋅ ⋅ = =1105 5 13 17 768 384, ,� � � �µ β

C = = ⋅ ⋅ = =1105 5 13 17 768 384, ,� � � �µ β . In the matrix of 768x768 there are sixteen single 
strings when n = …0 48 96 720; ; ; ; . So a modk

e48 1 1105≡ ( )� . If e = 23 , 
exponent 1104 1105 1= − . Example 3. It was initially thought that 
Carmichael numbers are of the form C t= +4 1 . But subsequently it 
were found the number of forms C t= −4 1. One of these numbers 
8911 7 19 67 7128 891 10 891 8911 13= ⋅ ⋅ = = ⋅ = −, , ,� � � � � �µ β8911 7 19 67 7128 891 10 891 8911 13= ⋅ ⋅ = = ⋅ = −, , ,� � � � � �µ β . Analysis 
of Carmichael numbers showed that C e f l− = ⋅( )1 2µ / . In table. 
No. 3 we show the calculated ratio between the parameters of some 
Carmichael numbers.

Table – 3. The parameters of Carmichael numbers

C µ t t; �β Form of С

1729 7 13 19= ⋅ ⋅ 1296 12; 108 C − =1 16 12µ /

2465 5 17 29= ⋅ ⋅ 1792 8; 224 C − =1 11 8µ /

2821 7 13 31= ⋅ ⋅ 2160 36; 60 C − =1 47 36µ /

6601 7 23 41= ⋅ ⋅ 5260 4; 1315 C − =1 5 4µ /

10585 5 29 83= ⋅ ⋅ 8064 16; 504 C − =1 21 16µ /

15841 7 31 73= ⋅ ⋅ 12960 36; 360 C − =1 44 36µ /

Thus, a necessary condition for the existence of Carmichael 
numbers is a single line with n = β . Under what m  is this happen-
ing? If m p= , then the central row consists of 11 1 1| |( ) − −( ){ }�� �ииз , 
i. e. these m  do not give the number of Carmichael. In our analysis 
of the single central row occurs for m и m p pn= = ⋅� � � � � �2 1 2 , when 
p p p1 2 13≥ >, �  and some other combinations.

Will discuss the extension of the notion of Carmichael number, 
namely the comparison of the form a mod DD t− ≡ ( )1 � . First take t = 0. 
Comparison of form a mod DD ≡ ( )1 �  occur even for D e t= β . Ex-
amples: D D D D= = = = = = = =6 2 8 4 12 4 16 8, ; , ; , ; ,� � � � � � �µ µ µ µ . In 
the General case 2 1 1 2

2
t mod

n
n+( ) ≡ ( )� . Next, consider the number 

D p p p D= ⋅ = −( ) +( ) = −( ) + = −3 2 1 1 3, , ,� � � � �µ β µ β . This com-
parison gives a mod pp3 3 1 3− ≡ ( )� . If there are two primes and 
p kpn= −1 1, then there is the correct comparison p k mod pp n

1
1− − ≡ ( )� . 

Example. 53 2 3 1 3 2 533 49= ⋅ − ≡ ( ), � � �mod . The number D =15  is the 
generalized Carmichael numbers of the form a mod DD+ ≡ ( )1 1 � , 

since µ = 8 , and 2 16µ = . The generalized number of Carmichael 
D = 24  gives a comparison a a a a mod DD D D D− − −≡ ≡ ≡ ≡ ( )6 4 2 1 �  
since in the FED matrix for this number µ = 8  and the string when 
n = 0 2 4 6; ; ;  are composed of bundles 11|( ) .

Thus, the properties of the FED matrix allow to find, appar-
ently, any comparison of the form a � �a mod DD t− ≡ ( )1  and t =1 , i. e. 
the real numbers Carmichael is a special case.

Using the properties of FED matrixes, you get a new the neces-
sary attributes of a prime. Here are some of them: if p k= ±8 1, then 
� � �2 11 2p mod p−( ) ≡ ( )/ ; if p k= ±12 1 , then 3 11 2p mod p−( ) ≡ ( )/ ;� ; if 
p k= ±10 1 , then 5 11 2p mod p−( ) ≡ ( )/ � ; 2 1 22p p mod p− ≡ +( )( )( )/ ;�  
p p mod p

p
−( ) ≡ −( )( )( )−

2 1 2
2

/ ;�  if � �p k= +3 1 , then 
3 2 12p k mod p− ≡ +( )( )�  and p k mod p

p
−( ) ≡ ( )−

3
2 � .

The authors thank prof. Shevyahova N. S. for a discussion of 
the results.
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Conversion of idef3 models into UML-diagrams for 
the simulation in the sim system-UML

Abstract: The problem of conversion of IDEF3 models of the business processes in UML diagrams for system simulation 
SIM UML. The conceptual approach and features of the mechanism of transformation of individual elements of the IDEF3 mod-
el and software implementation of the algorithm conversion are described. The conversion results enable to use previously 
created IDEF3 model for the synthesis of simulation models and subsequent optimization of resource business processes.

Keywords: conversion IDEF3-models, system simulation SIM-UML, the synthesis simulation models, optimization of 
resource intensity of business processes

Introduction. The authors  in [1–4] provided a concep-
tual idea of Automated IDEF0 models converter into UML-dia-
grams, which further was reflected in world primarily developed 
Converter «ToADConverter» [5]. However, the issue of convert-
ing of IDEF0 standard diagrams, as well as the diagrams of IDEF3, 
DFD types into UML-diagrams for ensuring automated synthesis 
of simulation model of business process (for example, with the use of 
the Constructor [6]), is still important. As in this case, the efforts 
for the developing of simulation model of any business process 
are reduced in dozens of times. The BPWin file format used previ-
ously for IDL export enabled to export the diagrams of decom-
position in IDEF0 standard only. However, the models of the real 
processes are frequently completed by DFD and IDEF3 diagrams. 
Such mixed model, three aspects, enables to use and automatically 
approve the most popular notes of business-processes simulation, 
provides complex description of object region. Lately appeared 
pack AllFusion Process Modeler 7 enables to export mixed mod-
els  in  XML format efficiently. With this  information about all 
diagrams (IDEF0, IDEF3, DFD) is preserved. In such case, the 
problem of syntaxes analysis of XML-file with saved mixed model 
becomes important.

It is known, that IDEF3 standard is a methodology of process 
description, which considers the consequence of their execution 
and causality between the situations for the structural presentation 
of knowledge about the system, description of objects’ conditions 
changes.

Visual simulation in IDEF3 standard is one of the most popular 
means of geographical representation of business processes.

Consequently SUM system-UML [6], developed within the im-
plementation of process-statistical approach to the calculation of ex-
penditures [7], enables, basing on UML-diagrams of business process-
es (precedents diagram and activity diagram), synthesize simulation 
model of the process. Basing on the results of simulation modelling, 
the expenditure costs are evaluated, and the most resource intensive 
processes and operations are defined. The experiments with the model 
provide possibility for the reduction of resource intensiveness of the 
studied subsetting of business processes [7–10].

Converting of  IDEF3-models  into UML-diagram provides 
possibility to optimize the processes’ resource intensiveness in dif-
ferent industries. Thus, the resource expenditures for citizens’ ac-
cess to particular services (vehicles registration, enterprise opening, 
passport exchange and etc.) in different countries can be compared. 
Having built visual and imitation models the expenditures of labor 
and other resources can be quantitatively compared, for instance, 
social servants, commercial enterprises’ employees, individual en-
trepreneurs and citizens for the service implementation provided 
by the state and municipal management authorities.

Features of the Proposed Converting Algorithm. Convert-
ing of IDEF3-models into UML-diagrams is performed with the 
orientation on CASE-mean for the simulation of business-processes 
Allfusion Process Modeler, which enables to create the diagrams in 
notations IDEF0, IDEF3 and DFD.

On the first stage, the syntax analysis (parsing) of xml-file mod-
els is provided to gain access to model’s units (activity, junction) 
and junction arrows, to the features and characteristics of model 
elements.
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Figure 1 presents an abstract of IDEF3-model and corresponding 
description in XML-format. As a result of syntax analysis and XML-file 
export models IDEF3 the objects of models elements are formed, which 

parameters set is required for the further converting of UML-activity 
diagram and simulation modelling. For instance, for the crossings such 
parameters are the coordinates of junctions and cross types (Figure 1).

Figure 1. An abstract of IDEF3 diagram and description of one of the elements (crossings) in XML-format
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Converting of models elements is provided in accordance with Table 1.
Table 1. – The converting rules of IDEF3 elements in UML-activity diagrams

Element IDEF3 UML

Activity

Subprocess

XOR

XOR-merge

AND

AND-merge

Algorithm implementation. There are few options of soft-
ware implementation of IDEF3-models in model SIM-UML:

1) Separate converter-utility (figure 2).

Figure 2. Use of separate convertor
Converter software converts XML-file of IDEF3-model, ob-

tained from AllFusion Process Modeler, in XML-file format of SIM 
system-UML. With such converting option, the changes into simu-
lation modeling system are not required. Obtained file is further 
opened and used in SIM system-UML.

Currently, «ToADConverter» [5] is modernized in order to 
operate with XML-file format model and possibility to convert the 
mixed models of IDEF0 and IDEF3 [11]. Such converting is the 
most valuable as IDEF0-models of real processes are completed 
by the diagrams IDEF3 very often. As the mixed model, different 
aspects, enables to use and automatically approve the most popu-

lar notations of business-process modeling and enables to provide 
complex description of object region.

2) The use of standard XML means (XSLT-conversions) for con-
verting of xml-file of IDEF3-model in xml-file of SIM-UML model 
(Figure 3).

Figure 3. Use of XSLT
With this for the conversion of the initial xml-file in accordance 

with XSLT specification a set of formalized rules is created which is 
processed by standard utility of XSLT-conversion. The use of such 
option removes the necessity to write program code.

3) Import in SIM-UML system. One more possible implementa-
tion option: analysis of xml-file of IDEF3 model by standard opera-
tion components with XML (DOM-oriented parsing), and then, 
basing on obtained DOM-tree, the formation of SIN-UML model 
objects with the further saving (figure 4).



Conversion of idef3 models into UML-diagrams for the simulation in the sim system-UML

23

Figure 4. Import to SIM-UML

Although the structure of xml-file of the model of AllFusion 
Process Modeler enables to preserve the multiple parameters and 
model properties, both format content and parameters, however 

the implementation of conversion process does not demand all the 
parameters. Figure 5 provides xml-elements, required for conver-
sion.

Figure 5. Hierarchy of conversion elements

Conversion example. Figure 6 provides an example — an abstract of IDEF3-model.

Submit to exam

Write Essay

2

3

Learn material

1
&

J1
&

J2

Control

4

Figure 6. Example of IDEF3 model
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Transformation result is provided on Figure 7.

Figure 7. Conversion result

Conclusion.
1. The procedures of syntax analysis of XML-file of IDEF3-mod-

el and the options of IDEF3-modeles conversion in UML-activity 
diagrams for further modeling in SIM system UML are provided. 
The possibility of simultaneous use of IDEF0 and IDEF3 models 
enables to expand the group of modeled tasks and complete model 
with additional information of object region.

2. The development of algorithm of IDEF3-models conver-
sion in UML-diagrams sufficiently expands the possibilities of 
SIM system UML use for the express evaluation and optimiza-
tion of business processes’ resource intensiveness in different 
object regions, improves formation of universal tools of simula-
tion modelling. As during the period of IDEF0 and IDEF3 meth-

odologies application a set of visual models in different object 
regions is formed. The described tools enable to evaluate the 
reserves of the reduction of operational and management pro-
cesses with minimal labor and financial resources, for which vi-
sual models are built and determine the directions for mini-
mization of the total cost of goods production processes and 
service implementation.

The article is prepared basing on the results of the researches 
performed with support of Russian Foundation of Fundamental 
Researches (RFFI) — project 15–01–06324/15 «Modeling of 
the Operational and Managing Processes for Express Evaluation 
and Optimization of Goods and Services Resource Intensiveness: 
Formation of Universal Methodological and Tools Provision».
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Features motivational orientation of patients with heroin addiction
Abstract: The special features of motivational and incentive focus in patients with heroin addiction is examined in the 

article. Motivational orientation of addicts was considered in the context of the concept of “personal element” psychoactive 
substance dependence.

Keywords: heroin addiction, psychoactive substance dependenceб personality features, motivational orientation.

Motivational orientation is one of the main parts of addicted 
patients. However, research of this kind featuring a large spread 
of conceptual approaches to the problem [1, 372–373]. There is 
opinion that the formation of addiction psychological motives that 
determine the commitment to use a psychoactive substance (PAS) 
in the premorbid phase saved and moreover, largely determine the 
course of the disease [3, 795–796]. Many researchers emphasized 
that patients with PAS dependence is driven by complex of motives 
[4, 155–156]. At the stage of clinical signs depending on their psy-
chological problems, most patients begin to solve it by pathological 
way — by systematic intoxication — motives, that are determine 
by requirements in reducing of withdrawal subjective psychopatho-
logical symptom. However, according to some researchers, addicted 
people even at this stage the regulatory mechanisms of mental ad-
aptation are partly saved [2, 266–280].

The aim of the study was to investigate the special features of 
motivational and incentive focus in patients with heroin addiction.

Material and methods. We observed 126 male patients with 
heroin addiction in aged 18 to 41 years. They systematically abused 
heroin for 1 to 10 years. To assess the dynamics of the disease, all 
patients underwent a standard comprehensive examination: clinical 
observation with a history of clinical and psychopathological analy-
sis of the mental status of patients. Clinical and psychopathological 
method studied motivational processes by establishing a clinical-
dynamic affinity premorbid personality psychopathology deviations 
from the dependence syndrome — craving for PAS, and withdrawal 
syndrome. Diagnosis of drug addiction carried out in accordance 
with the ICD-10 criteria. The intensity of the craving for the drug 
was measured using a scale of M. A. Vinnikova (2001). To increase 
the number of differentiating features, as well as for the purpose of 
objectifying the data obtained in the process of clinical diagnostics 
personal sphere, all patients underwent patopsycological screening 
by using SMSP test (standardized method for the study of person-
ality — an adapted version of a technique MMPI — Minnesota 
Multiphasic Personality Inventory).

Results. Motivational orientation of addicts was considered in 
the context of the concept of “personal element” PAS dependence. 
Among addicts dominant part of them were people with personal-
ity disorders of emotional instability (38.6%), narcissistic (14.2%) 
and dependent (18.7%) types. Exactly personality disorders deter-
mines features of motivational and incentive sphere and behavior 
styles of patients with PAS dependence. In the structure of the 

syndrome craving for the drug is one of the main places belongs 
to affective pathology. Abnormalities in the affective sphere of pa-
tients in dynamics identified at all stages of the disease and most 
were expressed in the structure of the withdrawal. There was a clear 
relationship between the severity of mood disorders and the inten-
sity of craving for drugs. There was affinity affective disorders with 
the syndrome of overvalued ideas in which pathological attraction to 
psychoactive substances accompanied by persistent, dominant ideas 
around the situation of usage. In development process of heroin ad-
diction personality deviation transformed into the main syndrome 
of dependence or exercise influence on their patoplastic structure. 
Affective disorders during reduction personality expressed in the 
loss of stability of mood, which was determined by the presence 
or absence of drugs, the loss of control over the expression of feel-
ings. In the spectrum of personality changes in patients with heroin 
addiction dominated expressed intolerance of discomfort — both 
mental and physical. This feature was shown in the early stages of 
drug dependence and reaches its highest expression in the clinical 
course of the disease.

Thus, premorbid disorders occurring on the type of “negative 
affectivity” acquired syndromic clearance within the affective com-
ponent of pathological craving syndrome. During exacerbation of 
the syndrome occurred dysphoria, apathy, anhedonia, affect bore-
dom, meaning less floating anxiety with a predominance of internal 
stress undifferentiated bodily discomfort. With the development 
of withdrawal symptoms was observed inversion of the structure 
of affectivity of the patient: negative symptoms, prevailing in the 
premorbid personality dynamics and in the picture exacerbation 
of pathological craving partially gave way to positive (hyperaestet-
ics) fairly the configuration of the affective “triad”. The study of 
personality component of drug addiction was revealed the clinical 
significance of the motives in the development of PAS dependence. 
Among them — the personal (motivational) sense of direct toxic 
effect of the drug — intoxication. PAS helps to reduce anhedonic 
state, vital estrangement, apathy, and eliminate phase dissociating 
affect, eliminate subjectively withdrawal depersonalized excitement 
that associated with these phenomens, reduce reactive lability which 
accompanying interpersonal relationships, but for the short period 
of time. Reveal facts are confirm in favor of the proposed earlier 
position by several authors that the motives associated with heroin 
addicts syndrome of pathological inclination are determined not 
so much initially heightened desire for satisfaction (“hedonistic ac-
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centuation”), as the need for relief systematically arising from them 
subjectively withdrawal mental sensations that ascending to premor-
bid personal development.

Personality characteristics of painful narcotization determined not 
only by the effects of intoxication, but also extended on excitements 
associated with stop craving PAS. At an altitude of more abstinence 
mood went down, intensified  irritability, a tendency to dysphoria. 
Feature of anxiety disorders in patients in the acute phase of the de-
privation of heroin unlike post abstinent period was marked tendency 
to hypochondriacal fabulation. Many people have noted that during 
the withdrawal syndrome, they felt subjectively pleasant, but painfully 
heightened sensitivity, “sentimentality”, in which depression, soulless 
tearfulness easily gave way to euphoria. Some have noted increased 
activity in state of abstinent, for example, increased libido and erectile 
function despite painful general physical condition. Heroin addicts 
emphasized that “breaking” as the actual toxic effect of the “arrival”, 
overlapping the sense of “deadness”, boredom and apathy that accom-
pany their sober life — before craving drug, and also in remissions 
and, especially, in prerelapse periods on exacerbation of pathological 
craving. Even with the most frequent and “typical” cases of opiate 
withdrawal, accompanied by feelings of guilt or shame, many patients 
noticed positive meaning: at that moment they are mostly intensively 
covered by longing for change, build optimistic plans for the future.

Thus, as intoxication a withdrawal is couple to patients with the 
experiences of “revival” of feelings, inclination, total activity, “com-
prehension” of existence, “clarify” picture of the world, with the il-
lusion of finding the integrity of the self and, though false, ordering 
subject- object relations.

Total combination of the reveal motivations that determine var-
ious aspects of addictive behavior, represented by the fact that the 
disease which associated with the systematic use of drugs and with 
periodic attempts to overcome addiction is concretizing difficulty 
and contradictory meaning of life — now this sense becomes getting 
just another dose of PAS.

Another motive in the dynamics of dependence by PAS associ-
ated with reactions on its own addiction. The last one determined 
by the nature of personal mediation of withdrawal narcotization 
and also negative somatical, psychological and social consequences 
(“nosogenic reactions” by A. O. Filz, 1993). The study of the nature 
of disease processes in heroin addicts is important to identify the 
motives that directed to recovery and therefore for the construction 
of psychotherapeutic programs in addiction.

In 65.5% of cases nosogenic reaction proceeds in the form of 
effaced, abnormal anxiety-apathetic and depersonalization states.
Wereobserved an increasing phenomen of emotional estrangement 

(“negative affectivity”). Patients only formally recognized the in-
desirability usage of PAS, its risk to health and social functioning; 
anxietment, hyperaestheticcatatimic affects expressed slightly.

In 18.5% of cases in the picture of nozogenic reactions with 
heroin addiction was observed typical depressive symptoms with 
catatimic painted with ideas of guilt, shame, self-flagellation about 
own “will-less”, absent of control, with feelings about the victimed 
reputation, deteriorating of professional situation, misfortunes, that 
were caused by addicts to their family members and other loved 
ones. Also, were observed the reaction of anxious-hypochondriac 
nature, the content of which is the theme of the harm caused to the 
health by drugs.

In 10.8% of patients met hypomanic (“rejects”) type of respond 
to the of disease with an idle way of life, denial of pathological or at 
least psychologically destructive character of narcotization with the 
conviction of its necessity and even a “helpful” for the development 
of creative skills, increasing activity.

The general rule of nozognozis of addicted patients  is well 
known: if the motives to narcotization  is prevailing (increased 
pathological inclination), the criticism to the disease is reduced up 
to anosognosia. At this periods in fact patients lose the ability to ad-
equately test the reality. During periods of remission with complete 
or partial reduction of pathological attraction criticism to disease 
may become more appropriate to the real situation.

It was revealed that 90% of cases addicted patients detected 
features of ambivalent nozognozis. Even in states overcoming with 
generalized pathological craving negation of the disease with a posi-
tive argument of use PAS competed with elements of his morbid 
awareness state and reflects in content of the “struggle of motives.” 
During the period of withdrawal prevailed hypergnozia, behind 
which concealed a formal criticality, easily replaced at a hypo- and 
anosognosia with negation of fact depending, ignoring the painful 
experiences of the past. For 10% of the cases almost entirely non-
critical patients with hypomanic type nozogenic response.

Conclusion. Thus, in the survey identified the elements of the 
dual, split attitude to the disease and to himself. This relationship be-
tween the individual components of the personal consistence, which 
reflected in the internal picture of the disease was associated with 
a state of need-motivational orientation of heroin addicts, with the 
content of the phenomenon of “the struggle of motives.” Selected 
elements of personal component of PAS dependence mainly were in 
the ratio of feedback with each other. Personality characteristics was 
determined an intensity of the pathological craving, nosogenic reac-
tion — to contain the motives of the pathological process, for an 
end to PAS use.
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Hemodynamic responses to rapid changes of intra-
abdominal pressure in patients with cholecystitis

Abstract: Increased intra-abdominal pressure leads to a decrease in cardiac index, giving tion-filling of the left ventricle of 
the heart and stroke index the background increase in total peripheral resistance. Parameter changes in blood pressure are also 
characterized by a tendency to increase.

Кeywords: intra-abdominal pressure, laparoscopy, laporatomy.

There are many pathological states in abdominal surgery associ-
ated with the change of regime of intra-abdominal pressure: intesti-
nal obstruction of various origins, peritonitis, ascites, cancer, etc. [1; 
2].At the same time increasing of intra-abdominal pressure plays, if 
not the leading role, also the competing role with key pathogenic 
factors in the pathogenesis of disorders of the vital systems of the 
body [3; 5].

Despite the diversity of mentioned the clinical situations, they 
have a common pathogenic factor — the high intra-abdominal pres-
sure, therefore may have common mechanisms of development of 
deterministic symptoms and syndromes. Increasing of  intra-ab-
dominal pressure may be at different stages of treatment: in patients 
with intestinal obstruction — before surgery, in patients operated on 
for ventral hernias in the postoperative period, at a laparoscopy — 
intraoperatively. Detection of elevated intra-abdominal pressure as 
a major investigated pathogenic factor for different categories of pa-
tients, acting at different stages of treatment, allows to objectify the 
patterns of influence of increased IAP on the heart and blood vessels 
[4, 7].

Currently, the development of diagnostic equipment, opportu-
nities of intraoperative monitoring allows plenty accurately assess 
changes in vital body functions in response to a particular pathogen. 
However, application of automated systems accumulation of and 
analysis using high statistics provides high conclusiveness of inves-
tigations

The purpose of research. The study of the hemodynamic pro-
file of patients with cholecystitis, operated laparoscopically.

Results and discussion. Raised IAP and changing IAP were 
diagnosed on the basis of data obtained using a probe for gastric 
tonometry and, or in the direct measurement of IAP during laparo-

scopic procedures. The studies were conducted if there were fixed a 
pressure change > 10 mm. Hg.

The study group consisted of patients with cholecystitis oper-
ated laparoscopically. Pneumoperitoneum for laparoscopic manipu-
lation accompanied by an increase IAP to 10–12 mm Hg. which 
registered with manometer of laparoscopic equipment. Patients 
were divided in powers of operational-anesthetic risk MSSAR-89, 
ASA, as well as the scale of Goldman’s cardiac risk.

In all patients investigations were carried out in 3 stages: pre-
operative, intraoperative and postoperative period. The operation 
were determining factor in changing IAP in 3 main groups. — The 
patients which were operated laparoscopically had  intraopera-
tive IAP increase, due to the introduction of some gas volume inside 
of a closed abdominal space.

Condition of the central hemodynamics studied hardware-
software complex REODIN 500 SEC MEDASS on the following 
parameters: cardiac index; stroke index; total peripheral vascular 
resistance; left ventricular filling pressure; Heart rate. Cardiac in-
dex was also determined by Doppler device “ISKN”. The linear 
blood flow velocity was measured over the aortic arch. At the same 
time minute volume of blood flow was calculated by the formula: 
= Vlin IOC. * SA * 60/103 where Vlin — average linear velocity 
of flow (cm/sec) in the ascending aorta, SA — the cross sectional 
area of the aortic arch (cm2). SA determined from the nomogram 
Frucht, taking into account age, sex and weight [1]. Heart rate, 
systolic blood pressure, diastolic blood pressure and mean arterial 
blood pressure was measured by tahoostсilografic method with 
monitors «Cardiocap» and «Dinamap-plus». The final analysis 
of the results carried out with the use of software for statistical 
studies of Excel.

Table 1. – The hemodynamic profile during laparoscopic (n1=48) and laparotomic cholecystectomies (n2=41)

 
Heart rate 

Мин-1

Systolic 
blood pres-

sure,
mmHg.

diastolic 
blood 

pressure 
mmHg

arterial 
pressure 
average
mmHg.

cardiac index
l/minute∙m 2

heart 
stroke in-
dex мл/м 2

total periph-
eral vascular 
resistance,

Дин∙с/ см 5∙м 2

left ventric-
ular filling 
pressure, 
mmHg

Before surgery
1 79,7±1,8 135,1±2,6 80,4±1,8 106,3±2,1 2,89±0,07 40,3±1,4 2707±36 11,4±0,4
2 76,4±2,3 139,4±2,2 82,7±2,3 109,2±2,2 2,90±0,06 38,5±1,5 2666±41 12,0±0,4

After pneumoperito-
neum 1 92,1±2,7* 147,7±2,7* 88,2±3,1* 114,7±1,9* 2,69±0,08* 31,3±1,9* 3201±31* 9,5±0,4*

After laparotomy 2 85,6±3 138,3±3,1 79,4±2,7 103,3±2 2,88±0,07 36,8±1,8 2791±39* 11,3±0,33
Before liquidation
Pnevmperitoneum. 1 87,0±2,8* 149,6±4,5* 92,1±3,9* 117,7±3,0* 2,45±0,10* 27,3±1,8* 3287±47* 8,3±0,39*

Before sutures 2 77,9±3,3 130,5±3,9 74,7±4,3 95,2±3,5 2,97±0,09 38,9±1,6 2241±39* 12,1±0,31

After the operation
1 82,5±3 141,4±3,6 82,8±2,9 113,4±2,5 2,91±0,08 38,1±2,1 2801±51* 10,6±0,37
2 78,9±3,1 140,4±2,9 84,5±2,7 106,1±2,8 2,79±0,12 36,5±1,7 2710±4 11,3±0,3

Note: * — the differences regarding the indicators of group 1 are significant (* — P <0,05)
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In the case of patients operated laparoscopically  increase 
of  IAP, fixed with manometer of endoscopic equipment, was 
equal to 11,8 ± 0,16 mm Hg. The latter is interpreted as II Grade 
of IAP. The duration of the acute increase IAP due to pneumoperi-
toneum, was 52 ± 7 min. Changes in hemodynamic parameters as-
sociated with the rise of IAP during laparoscopic cholecystectomy, 
are presented in Table 1. Filling the abdomen with gas and, as a 
consequence, increase of IAP led to a decrease in cardiac index, 
left ventricular filling pressure and stroke index in the background 
of increase of total peripheral vascular resistance. Changing pa-
rameters in blood pressure are also characterized by a tendency 
to increase. The measurement results in patients operated laparo-
scopically were significantly different from the control parameters 
and from baseline (P <0.05).

After removing the pneumoperitoneum, as shown from Table 
1, the hemodynamic profile was similar to the pre-operative. In the 
group of patients operated laparoscopically, remained significantly 
higher total peripheral vascular resistance. The other parameters of 

blood circulation in patients after abdominal decompression were 
not significantly different from either preoperative values, or values 
from those in the comparison group. Changes in hemodynamic pro-
file in a group of patients operated with laparotomic method, were 
less pronounced. Besides IAP the differences between the groups 
of patients who underwent cholecystectomy, concerned at the de-
gree of traumatization forward abdominal wall. Laparotomy in this 
regard seems to be more traumatic than to puncture of the abdomi-
nal wall by trocar. However significant (for t-test) hemodynamic 
responses, as shown, is paired with acute IAP (pneumoperitoneum) 
and a rapid decline of IAP at the end of operation (elimination of 
pneumoperitoneum).

Conclusion. Thus, the imposition of pneumoperitoneum, or 
caused by this sharp increase in IAP, leading to the hypodynamic 
response of circulatory (decrease  in SI and MI), with  increased 
systemic vascular resistance, blood pressure, heart rate, decrease in 
left ventricular filling pressure. Removing of pneumoperitoneum 
led to the reversible changes.
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The study of the results of endolumbal insufflation of ozone 
and pyracetam in the treatment of posttraumatic epilepsy

Abstract: The article about use and the results of endolumbally insufflation of ozone and pyracetam in the treatment of 
posttraumatic epilepsy. Received the positive results — improved clinical and neurological status, reduced epileptic seizures.

Keywords: endolumbally, ozone, pyracetam, posttraumatic, epilepsy.

Year after year due to the modernization of industry and trans-
portation, increase of urbanization the level of traumatism, espe-
cially neuro-traumatism has become significantly high. As the result 
of craniocerebral traumas (CCT) in 45–60% of patients it has been 

developed different types of invalid groups, partial and full limita-
tions of working activities [1; 8; 9; 10; 13; 15]. CCT is the actual 
problem of Public Health and Health Policy and it is presented by 
the following conditions: 1). CCT mostly occurs in physically active 
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youths and in children; 2). It causes high level of mortality, partial 
and full limitations of patients’ working activities; 3). It is negative-
ly influenced to the demographic process; 4). In order to treat this 
condition it is required a big public means and permanent public 
policy provided by government and patients’ relatives [8; 9; 10; 13].

Acute duration of CCT is characterized by the development 
of severe outcomes, but the basic complications and outcomes are 
mostly developed in the intermediate and late periods of cerebral 
traumatic disease. Among outcomes of CCT, posttraumatic epilepsy 
(PE) is mostly occurred [2; 3; 4; 5; 6; 9; 10; 11; 16].

The aim of the study: Clinical manifestation, diagnostic and 
treatment methods of PE in the most cases are going to be a main 

aspect of discussions among neurosurgeons, nevrologists and psy-
chiatrics. For the present time with the use of the achievments of 
modern medicine and technics we have the opportunity to improve 
diagnostic and treatment methods of PE. In this article we have stud-
ied the effectiveness of treatment of PE by the endolumbal insuffla-
tion of ozone and pyracetam.

Materials and methods: In this scientific investigation we have 
analysed clinical-neurological, diagnostic and treatment results of 
54 patients with the diagnoses of PE admitted to the Neurosurgical 
Department of the Clinic of Samarkand State Medical Institute during 
the period of 2008–2014. Among patients 40 (74,1%) were men and 
14 (25,9%) were women, at the age from 4 to 55 years old (Table 1).

Table 1. – Distribution of the patients treated regarding posttraumatic epilepsy due to the indexes of age and sex

№ Age groups
Patients 

In general
Men Women 

abs. % abs. % abs. %
1 4–15 5 9,3 4 7,4 9 16,7
2 16–19 6 11,1 1 1,9 7 13,0
3 20–29 13 24,1 3 5,5 16 29,6
4 30–39 10 18,5 2 3,7 12 22,2
5 40–49 4 7,4 2 3,7 6 11,1
6 50–55 2 3,7 2 3,7 4 7,4
7 In general 40 74,1 14 25,9 54 100

It has been determined that the beginning period of the clinical 
manifestation of PE as a result of CCT was from 1 to 3 years. In order 
to confirm the diagnoses in 44 patients (81,5%) it has been performed 
computer tomography (CT) and in 10 patients (18,5%) it has been 
performed magnet-resonance imaging (MRI), electroencephalogra-
phy (EEG) have been periodically performed to all patients.

All patients have been received the complex treatment course 
consisting of the neuroprotective medications, nootropics, medica-
tions which improve microcirculation, diuretics, desensititive drugs, 
vitamins of B-group, anticonvulsants (convulex, benzonal, carbam-
azepine, lamitor). In order to have positive results and to increase the 
effectiveness of treatment in patients with PE we have been carried 
out the elaborated in the clinic endolumbal ozone [5; 7; 12] and 
insufflation of pyracetam [1, 14].

Therefore in the aseptic conditions and in ordinary manner it 
has been carried out lumbar puncture with measure of lumbar pres-
sure and according to the indexes of lumbar pressure we carried out 
evacuation portion of liquor in definite volume (individually 20-50 
ml). After it with the use of syringe ozone was taken from medical 

ozonator (Ozonator 1M) and in the volume of 10-40 sm3 it is en-
dolumbally injected. Then we dissolve 20% solution of pyracetam 
in 0,9% solution of sodium chloride in order to get 3-5% solution 
and in the concentration from 200 mg to 1,0 g (due to the patient’s 
age) it is injected to the lumbar canal. This manipulation has been 
performed after getting consent of patients’ relatives and clinical 
discussions. In general ozone and insufflation of pyracetam have 
been carried out 202 times for 109 patients. During the 10 days 
of the treatment course insufflation of ozone and pyracetam was 
performed once in 16 patients (14,7%) and twice in 93 patients 
(85,3%). The repeated course of ozone and pyracetam insufflation 
has been carried out after 3-4 months. 

Results and discussion:
On the basis of CT and MRI investigations in 37,1% of patients 

it has been determined posttraumatic CT – changes of the mild de-
gree, in 48,1% of patients it has been determined posttraumatic CT 
– changes of the moderate degree and in 14,8% of patients it has 
been determined posttraumatic CT – changes of the severe degree 
[9, 17, 18] (Figure 1).

Fig. 1. Distribution according to the degree of CT and MRI changes in posttraumatic epilepsy



The study of the results of endolumbal insufflation of ozone and pyracetam in the treatment of posttraumatic epilepsy

31

There have been determined the presence of different devel-
oped degrees of the general and local cerebral symptoms, and the 
presence of epileptic spasms on the basis of clinical-neurological 
investigation and anamnestic data.

In 54 patients it has been observed epileptic seizures (ES) and 
due to its character the distribution was in the following manner: 
in 8 patients (14,8%) it has been observed focal ES (without loss of 
consciousness), in 13 patients (24,1%) it has been observed com-
plex partial ES, in 26 patients (48,1%) it has been observed sec-
ondary generalized partial ES and in 7 patients (13%) it has been 
observed secondary generalized tonic-clonic ES (Table 2).

Due to the observed ES patients were divided into the following 
groups: in 5 patients (9,3%) ES have been observed 1-2 times and 
more per day; in 23 patients (42,6%) ES have been observed 4-12 
times per month and in 26 patients (48,1%) recurrent ES have been 
observed 1-3 times per month. 

Due to the duration of the observed ES patients were divided 
into the following groups: in 5 patients (9,3%) ES have been con-
tinued 1-10 seconds, in 42 patients (77,7%) ES have been contin-
ued 10-60 seconds and in 7 patients (13%) ES have been continued 
more than 1 minute.

Table 2. – Distribution of posttraumatic epilepsy due to the character of the observed epileptic seizures

№ Character of the epileptic seizures
Distribution

Abs. %
1 Focal epileptic seizures (without loss of consciousness) 8 14,8%
2 Complex partial epileptic seizures 13 24,1%
3 Secondary generalized partial epileptic seizures 26 48,1%
4 Secondary generalized tonic-clonic epileptic seizures 7 13%
5 In general 54 100%

In the investigated patients there have been studied the catam-
nesis after the performed treatment course lasted from 3 to 6 months. 
During the assessment of the presence of epileptic spasms after 3 
months of treatment in 24 patients (44,4%) it has been observed ES, 
due to the character of the spasms in 14 patients (25,9%) there have 
been observed focal ES without loss of consciousness, in 4 patients 
(7,4%) there have been observed complex partial ES and in 6 patients 
(11,1%) there have been observed secondary generalized ES. 

On the basis of the data presented after 6 months of treatment 
we could say that 10 patients (18,5%) it has been observed ES, 
among them in 6 patients (11,1%) spasms were in the focal char-
acter, in 1 patient (1,8%) ES were in the complex partial character 
and in 3 patients (5,6%) spasms were in the secondary generalized 
partial type. ES in tonic-clonic character after 3 and 6 months of 
treatment were not observed (Figure 2.).

Fig. 2. Differential manifestation of epileptic seizures in posttraumatic epilepsy due to its character before and after treatment

According to the presence of ES after 3 months of treatment we 
have had the following dynamic of changes: the presence 1-2 and 
more recurrent spasms per day have not been observed; the pres-
ence of 4-12 spasms per month have been observed in 11 patient 
(20,4%) and the presence of 1-3 recurrent spasms per month have 
been observed in 23 patients (42,6%). 

After 6 months of treatment the presence of 1-2 spasms per day 
and 4-12 recurrent spasms per month have not been observed, the 
presence of 1-3 recurrent spasms per month have been observed in 
3 patients (5,6%) and the presence of 1 spasm per 6 months have 
been observed in 8 (14,8%) patients (Figure 3.). 

Due to the duration of ES the evaluation results were positive 
and after 3 months of treatment we have had the following dura-
tion of the presented spasms: in 15 patients (27,8%) duration of 
spasms was 1-10 seconds, in 9 patients (16,7%) duration of spasms 
was 10-60 seconds, after 6 months of treatment the duration of 
spasms has become short, so that in 6 patients (11,1%) duration 
of spasms was 1-10 seconds and in 4 patients (7,4%) duration 
of spasms was 10-60 seconds. After 3 and 6 months of treatment 
we have not determined duration of spasms more than 1 minute 
(Figure 4.).
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Fig. 3. Differential manifestation of the amount of epileptic seizures in patients 
with posttraumatic epilepsy before and after treatment

Fig. 4. Differential manifestation of epileptic seizures in posttraumatic epilepsy 
due to duration of spasms before and after treatment

Conclusions. During the assessment of the results of scien-
tific investigation we have come to the following conclusions.

After performing of endolumbal  insufflation of ozone with 
pyracetam the number of patients with epileptic seizures have been 
decreased on average in 5 times:

– Due to the character of epileptic seizures we have examined 
mostly mild types of spasms, tonic-clonic generalized spasms have 
not been observed at all;

– The presence of epileptic seizures 1–2 times per day and 
the presence of 4–12 recurrent spasms per month were not ex-
amined, the presence of the recurrent epileptic spasms 1–3 times 
per month was examined in 2,8% of patients and the presence of 

epileptic seizures 1 time per 6 months was examined in 7,3% of 
patients;

– Duration of epileptic seizures was short, in 5,5% of patients 
the duration of spasms was 1–10 seconds, in 3,7% of patients the 
duration of spasms was 10–60 seconds and the duration of spasms 
more than 1 minute was not completely examined.

So, in the complex treatment of patients with posttraumatic 
epilepsy the use of endolumbal insufflation of ozone with pyrace-
tam could cause rapid regression of neurological deficit, epileptic 
seizures were stopped and decreased, and it could cause the resto-
ration of physical activities and could increase the effectiveness of 
performed treatment.
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Immunity state on the background of osteotropiс therapy with 
medicine calcium D3 in endoprosthesis of the knee joint

Abstract: The clinical-immunologic examinations were performed in 44 patients with degenerative-dystrophic changes 
of knee joint (DDCKJ), of them 21 patients — before treatment (group 1), 23 patients — received preparation Calcium D3, 
and 20 were healthy volonteers of comparable age. There were studied features of changes of the cellular and humoral immu-
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nity including such oarameters as number of lymphocytes CD3+, CD4+, CD8+, CD16+, CD19+ markers, activation markers 
CD25+ (carrying receptors to the IL-2 α-chain) and CD95+ (carrying receptor for Fas dependent apoptosis), concentration 
of immunoglobulins (IgA, IgM, IgG) and cytokines — interleukins of immune system (IL-1 and IL-4). It has been revealed 
that during treatment with preparation Calcium D3 in the patients with DDCKJ before and after operation there has been 
normalized only total number o leucocytesand lymphocytes, CD3+, CD8+ and IgM. However, as it is seen from the given data, 
the other studied changed parameters of immunity have not undergone to restoration up to control parameters.

Keywords: immunity, lymphocytes, immunoglobulins, interleukins, osteotropic therapy, endoprosthesis.

The reason of aseptic instability of the endoprosthesis is con-
nected to mechanical instability of the components or is caused by 
reaction of the tissues to the foreign body, due to wearing out and 
appearance of fragments of implant rubbing [1; 4; 5]. The develop-
ment of aseptic flail components of endoprosthesis has multifactor 
character, thus the particles of wearing out require the leading role. 
It is considered, that the recognition of the particles of deteriora-
tion is fulfilled by macrophages at phagocytosis of the small par-
ticles. Resistance of these particles to enzymatic digestion forms the 
pathological answer resulting in aggressive osteolysis.

Activation of neutrophils by cytokines which occur as a result 
of local response to the foreign body, probably, is the initiating fac-
tor of a chronic inflammation around the implant leading to the 
aseptic instability [1; 3; 6; 9].

Under the conditions of primary defectivity of the bone tissue, 
at presence of accompanying osteoporosis, the problem of instabil-
ity rises especially sharp in connection with probable development 
of periproshesis microfractures [2; 7; 8]. Therefore preoperative me-
dicamentous providing of the balanced progressing of the processes 
of osteolysis and remodelling in the bone bed is obviously important 
element of early and long-term prevention of the aseptic flail com-
ponents of the endoprosthesis of the knee joint [7; 10].

The dynamic of blood parameters reflects the developing pro-
cesses among which the changes of immune status on the background 
of orthotropic therapy performed appeared the most important.

Hence, the revealing of early signs of osteolysis on the basis of 
the methods of evaluation of immune status and medicamentous ef-
fect will allow studying of resorption processes in the periprosthesis 
bone on the background of the osteotropic therapy before and after 
arthroplasty performed of the knee joint.

The purpose of our research was to study efficacy of the influ-
ence of medicamentous correction with preparation calcium D3 on 
the processes of remodelling of the bones forming a knee joint be-
fore and after endoprosthesis in comparative aspect with use of the 
methods of the immune status estimation.

The results of complex research of cellular and humoral immu-
nity before and after operation of the total endoprosthesis of knee 
joint on the basis of use of medicines of the orthotropic effect are 
presented in this report.

Material and methods
The clinical-immunologic examinations were performed  in 

44  patients with degenerative-dystrophic changes of knee joint 
(DDCKJ), of them 21  patients  — before treatment (group 1), 
23  patients  — received preparation Calcium D3, and 20  were 
healthy volonteers of comparable age. There were studied features 
of changes of the cellular and humoral immunity including such oa-
rameters as number of lymphocytes CD3+, CD4+, CD8+, CD16+, 
CD19+ markers, activation markers CD25+ (carrying receptors to 
the IL-2 α-chain) and CD95+ (carrying receptor for Fas dependent 
apoptosis), concentration of immunoglobulins (IgA, IgM, IgG) and 
cytokines — interleukins of immune system (IL-1 and IL-4).

For estimation of the state of immune system the following 
methods were used: isolation of the lymphocytes from peripheral 

blood (Boyum, 1968) on a gradient phycoll-verografin, phenotype 
of immuno-competent cells was defined with use of monoclonal 
antibodies of the manufacture ООО Sorbent (Russia). The contents 
of immunoglobulins were measured with method of radial immu-
nodiffusion by Manchini (1969) with use of monospecific serums 
against IgA, IgM, IgG (Russia, Institute of microbiology and im-
munology named after Gamaleya N. F.).

Concentration of interleukins (IL–1β, IL – 4) in the blood se-
rum was determined with use of method of solid phase of immuno-
enzymatic analysis with use of test-systems of ZAO “Vector — Best” 
(Russia). The research was carried out in the Institute of Immunol-
ogy of the Academy of Science of the Republic of Uzbekistan. The 
quantitative estimation of the results was performed by method of 
the construction of calibrate curve or with use of the commercial 
computer program “Microplate manager”, reflecting dependence of 
optical density on concentration for a standard antigen and allow-
ing comparison with it of studied samples. Sensitivity of a method 
was 5–30 pg/ml.

The received data underwent statistical processing on the per-
sonal computer Pentium-4 under the programs developed in the 
package EXCEL, with use of library of statistical functions, with 
calculation of arithmetical mean (М), mean square-law deviation 
(σ), standard mistake (m), relative values (frequency,%), Student’s 
criterion (t), with calculation of probability of a mistake (P). The 
distinctions of mean values were considered to be reliable at the level 
P<0,05. These procedures were performed on the basis of recom-
mendations on the statistical processing of the results of clinical and 
laboratory examinations (Zaytcev V. M., et al, 2003).

Results and discussion
During study of the state of immune system in the patients with 

degenerative-dystrophic diseases of knee joint (DDDKJ) before en-
doprosthesis at admission to the clinic the immunological investi-
gation revealed relative leucocytosis in the first group in relation to 
the control (7,3±0,29 thousand cells/mcl against 5,6±0,20 thous.
cells/mcl), Р<0,001. In the first group it was also marked lempho-
cytosis (41,9±0,73% against 30,8±0,71%) (Table 1).

The study of the contents of Т-lymphocytes (CD3+-cells) 
in th peripheral blood  in healthy  volunteers of control group 
showed fluctuation from 41 up to 58% with the average contents 
51,4±1,04%, that 1,2 times is higher than meanings received in the 
first group (45,1±0,87% with individual fluctuations from 38 up to 
53%) (P<0,001). The more accurate estimation of the contents of 
Т-lymphocytes is achieved at study of absolute parameters. So, in the 
peripheral blood in control group the contents of Т-lymphocytes ac-
counted 890,4±50,75 cells/mcl, that was reliably lower, than data in 
the first group (1394,8±72,79 cells/mcl).

In our researches the relative quantity of Т-helpers/inductors in 
the peripheral blood in control group, was in limits from 26 up to 
46% with average meaning 35,1±1,04%. And the absolute value 
was 609,9±31,83 cells/mcl in a big way of individual fluctuations 
from 314 up to 857 cells/mvl. In the first group the relative quan-
tity was reduced and reliably differed from values of control group 
(P<0,001) and accounted, on the average, 26,9±0,75%, in a big way 



Immunity state on the background of osteotropiс therapy with medicine calcium D3 in endoprosthesis of the knee joint

35

of individual fluctuations from 22 up to 34%. The contents of ab-
solute number was also reliably (P>0,001) differed from control 
group, that was connected with leucocytosis in the first group, and 
accounted, on the average, 834,0±51,33 cells/mcl.

Study of another  immune regulating population of cells — 
Т-suppressors/cytotoxic lymphocytes (CD8+-cells), capable to 
suppress too strong and too delayed immunological responses, i. e. 
regulating force and the duration of reaction to antigen, has shown, 
that the relative quantity of CD8+-cells, on the average, contains in 
the blood of control group 22,5±0,72% in a big way of individual 
fluctuations from 17 up to 29%. The absolute mean of these cells 
has made, on the average, 392,1±23,05 cells/mcl. The quantity of 
CD8+-cells in the peripheral blood in the first group was reliably 
higher (P<0,001) than in control and accounted, on the average, 
28,4±0,43% with individual values from 24 up to 32%. The abso-
lute value was also reliably higher, than in control group and was in 
limits from 878,0±43,95 cells/mcl.

Reduction of the quantity of Т-helpers/inductors and the in-
crease of quantity of CD8+-cells in the first group resulted in re-
liable decrease of  immune regulating  index, which accounted 
0,9±0,03 against control 1,6±0,06 (Р<0,001).

The work of B — system of immunity was estimated under 
the quantitative contents of the general pool of B-lymphocytes –
CD19+-cells.

Our researches have shown, that the relative and absolute 
quantity of CD19+- cells in the peripheral blood of the first group 
reliably raised and accounted, on the average, 30,5±0,56% and 
935,2±40,01 cells/mcl (Р<0,001).

In healthy volunteers the relative quantity of CD19+-lympho-
cytes accounted, on the average, 24,2±1,24% with fluctuations from 
15 up to 34% and absolute — 417,8±29,92 cells/mcl with individual 
fluctuations from 246 up to 829 cells/mcl.

The study of  IgG level has shown, that  in the serum of pe-
ripheral blood of control group, on the average, it contents was 
1146,0±27,19 mg/%, with fluctuations from 960 up to 1400 mg/%, 
while  in the first group the average  value of  IgG has made 
1420,5±37,58 mg/% with individual fluctuations from 1080 up to 
1680 mg/%, that reliably differed from parameters of control group 
(P<0,001).

The contents of IgA in the serum of peripheral blood from the 
control group changed from 120 up to 170 mg/% with mean value 
140,1±3,13 mg/%, that reliably differed in comparison with value 
of the first group — 230,0±6,65 mg/% with individual fluctuations 
from 175 up to 280 mg/% (P>0,05).

The concentration of  IgM  in the serum of peripheral 
blood  in healthy  individuals of control group, on the average, 
was 125,3±3,51 mg/%, and in the patients of the first group, the 
mean value of which was 128,5±5,76 mg/% with fluctuations from 
95 up to 190 mg/%.

In the healthy  volunteers  in the peripheral blood circulates 
from 10 up to 19% of CD16+-cells with mean value 14,8±0,59%. 
The absolute  values of this parameter were, on the average, 
261,2±20,47 cells/mcl in a big way of individual means from 154 up 
to 492 cells/mcl.

The analysis of results of the researches performed has revealed 
reliable reduction 1,4 times of the relative level of CD16+-cells in 
the peripheral blood of the first groups and accounted, on the 
average, 10,4±0,39% in a big way of individual fluctuations from 
8 up to 14% (P<0,001). And the absolute indications in the first 
group were 1,2 times higher than parameters of control group — 
317,3±14,84 cells/mcl (P<0,05).

The analysis of activation markers in the first group has shown reli-
able increase of relative values of CD25+ molecules to α-receptor of IL-2 
(35,1±0,55% against 27,1±0,71%) and CD95+ — marker of apopto-
sis (30,9±0,49% against 24,1±1,20%), and their absolute means were 
also reliably differed with the control group (1078,6±47,35 cells/mcl 
against 469,1±23,50  cells/mcl and 954,6±47,65  cells/mcl against 
418,5±28,22 cells/mcl, respectively, Р<0,001).

In our research at definition of proinflammatory (IL-1β) and 
anti-inflammatory (IL-4) cytokines there were revealed reliable 
differences in their levels. In the first group there was found sig-
nificant rising in levels of IL-1β and IL-4 (158,3±18,27 pg/ml and 
120,7±7,04 pg/ml against 19,7±0,86 pg/ml and 20,4±1,11 pg/ml) 
in comparison with control.

Thus, during studying of the main parameters of immunity in 
the peripheral blood of the patients with DDCKJ at admission on 
the basis of leuco- and lymphocytes there were revealed changes in 
the cellular and humoral immunity which were manifested by de-
crease of relative CD3+, CD4+ and CD16+ cells and IRI, increase in 
relative CD19+, CD25+, CD95+ lymphocytes and increase of their 
absolute number, as well as increase in concentration of pro- and 
anti-inflammatory cytokines.

The following stage of researches is the study of immune system 
state in the patients DDCKJ before and after operation, treated by 
a preparation Calcium D3. The researches were performed in three 
groups, the patients before operation — the second group, patients 
after operation TKR (2–3 weeks after operation) — third group, 
patients TKR through 2–2,5 months — fourth group.

The first group (group of comparison) includes the patients at 
admission to the clinic who did not receive any preparations (see 
above).

We surveyed in dynamics 23 patients. The analysis of results 
has shown the following ambiguous changes of the parameters of 
cellular and humoral immunity before and after operation.

The results of immunologic investigations showed that use of 
preparation Calcium D3  иммунологических of researches have 
shown, that the application of preparation Calcium D3 promoted 
change of the investigated parameters of the immune system in the 
patients.

The analysis of results has shown the following  interesting 
changes of the parameters of cellular and humoral  immunity  in 
the patients with DDCKJ treated with preparation Calcium D3. 
The relative quantity of leucocytes  in the patients before op-
eration tended to decrease (6,8±0,20  thous.cells/mcl against 
7,3±0,29 thous.cells/mcl in the first group, Р>0,05), and then in 
dynamics in 2–3 weeks after (group 3) leucocytes reliably dropped 
(6,4±0,23  thous.cells/mcl, Р<0,05), and by the end of research 
(group 4) the results did not differ by reliability from the con-
trol. There was observed in dynamics reliable decrease of relative 
(group 2–37,4±1,01%, Р<0,001; group 3–33,6±1,15%, Р<0,001; 
group 4–31,5±0,58%, Р<0,001  against group of comparison) 
and absolute (group 2–2576,6±125,52 cells/mcl, Р<0,05; group 
3–2162,9±101,55 cells/mcl, Р<0,001; group 4–1865,2±99,23 cells/mcl, 
Р<0,001, against group of comparison) number of lymphocytes 
(at the control 30,8±0,71% and 1747,0±93,53 cells/mcl). There 
was also noted reliable  increase  in relative and absolute num-
ber of CD3-lymphocytes in the first two periods after operation 
(Р<0,001), which achieved the control parameters to the end of 
researches (Таb.1).

There was also revealed reliable  increase of the relative and 
absolute number of T-helper CD4+ cells (group 3–30,2±0,55%, 
654,8±33,99  cells/mcl, Р<0,01  came to light also; 4-group  — 
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32,2±0,80% and 598,3±33,25 cells/mcl, Р<0,001 against group of 
comparison) in the first two terms after operation. However, the 
relative numbers to 2–2,5-months were still below than level of ap-
propriate control (32,2±0,80%, Р<0,05 at the control 35,1±1,04%) 
parameters.

Also there was registered reliable reduction of the rela-
tive and absolute (accordingly by groups Р<0,01, Р<0,001  and 
Р<0,001  against group of comparison) number of T-suppressor 
cytotoxic (CD8) cells to the end of researches.

Reliable increase in the contents of helper and some decrease in 
the number of suppressor lymphocytes have resulted in the essential 
changes of immunogerulatory index in comparison to those in group 
of comparison (group 2–1,1±0,03, Р<0,001; group 3–1,2±0,04, 
Р<0,001; group 4–1,4±0,04, Р<0,001 against 0,9±0,03 in groups 
of comparison). These parameters were still reliably below the level 
of control (1,6±0,06) parameters.

In the patients with DDCKJ treated with preparation Calcium 
D3 the relative quantity of natural киллеров tended to increase, but 
has not achieved a level of the control (Р<0,05), and their absolute 
contents was within the limits of the control (P>0,05).

The analysis of results of study of the quantitative contents 
of B-lymphocytes in the patients has shown, that the application 
of preparation Calcium D3 did not promote decrease of number 
CD19+ cells up to the end of researches.

The concentration of immunoglobulins of classes A and G at 
application of Calcium D3 tended to decrease to the end of research 
remaining, thus, is reliably higher the control indications. The level 
of IgM, raising in the first term after operation, was normalized by 
the end of researches.

The realization of treatment with inclusion of preparation Calci-
um D3 in the patients did not promote reliable decrease of quantity 

of markers of early activation of CD25+-lymphocytes and carrying 
a marker of apoptosis — CD95+ cells.

There was noted, that the relative and absolute parameters of 
CD25 and CD95 lymphocytes had the tendency to the decrease in 
relation to the group of comparison, but were still reliably higher 
than level of control parameters.

Concentration of IL-1β and IL-4 in the patients after the ther-
apy performed in dynamics have decreased. So, reliably raised pro-
duction of IL-1β and IL-4 by the end of treatment was reduced in 
2,8 and 2 times in relation to the parameters of group of comparison, 
respectively, but remaining reliably higher than control.

Thus, in the patients with DDCKJ before and after operation, 
treated by Calcium D3 there were normalized only total quantity 
of leucocytes and lymphocytes, CD3, CD8 and IgM. However, the 
results showed that there has not been achieved restoration of the 
changed parameters of immune system to their control values.

Conclusions:
1. Is established, that in the patients with DDCKJ at admis-

sion to the clinic there were revealed changes in the cellular and 
humoral immunity in the serum of peripheral blood on the basis 
of leuco- and lymphocytosis, which were expressed by decrease in 
relative CD3+, CD4+ and CD16+ cells and IRI, increase in relative 
CD19+, CD25+, CD95+ lymphocytes and increase in their absolute 
numbers as well as by increase in concentration of pro- and anti-
inflammatory cytokines.

2. It has been revealed that during treatment with preparation 
Calcium D3 in the patients with DDCKJ before and after opera-
tion there has been normalized only total number o leucocytesand 
lymphocytes, CD3+, CD8+ and IgM. However, as it is seen from the 
given data, the other studied changed parameters of immunity have 
not undergone to restoration up to control parameters.

Table 1. – Dynamics of the parameters of cellular and humoral immunity in the patients 
with DDCKJ before and after operation treated with Calcium D3

Immunologic 
parameters

Healthy volunteers
(Control) (n=20)

At admission
(n=21) 

Before operation
(n=23)

In 2–3 weeks after
(n=23)

In 2–2,5 months after
(n=21)

Leucocytes, g/l 5,6±0,20 7,3±0,29 6,8±0,20 6,4±0,23 5,9±0,26
Lymphocytes,% 30,8±0,71 41,9±0,73 37,4±1,01 33,6±1,15 31,5±0,58
Lymphocytes, (abs) 1747,0±93,53 3082,6±139,79 2576,6±125,52 2162,9±101,55 1865,2±99,23
CD3+,% 51,4±1,04 45,1±0,87 46,4±0,59 47,3±0,66 49,9±0,61
CD3+ (abs) 890,4±50,75 1394,8±72,79 1182,4±52,51 1026,3±53,08 930,5±50,32
CD4+,% 35,1±1,04 26,9±0,75 28,4±0,93 30,2±0,55 32,2±0,80
CD4+ (abs) 609,9±31,83 834,0±51,33 741,0±47,42 654,8±33,99 598,3±33,25
CD8+,% 22,5±0,72 28,4±0,43 26,1±0,70 24,9±0,54 23,2±0,45
CD8+ (abs) 392,1±23,05 878,0±43,95 683,7±46,71 539,5±28,88 435,1±26,07
CD16+,% 14,8±0,59 10,4±0,39 11,4±0,49 12,8±0,50 13,0±0,57
CD16+ (abs) 261,2±20,47 317,3±14,84 297,7±21,68 280,0±18,87 244,0±17,04
IRI (CD4+/CD8+) 1,6±0,06 0,9±0,03 1,1±0,03 1,2±0,04 1,4±0,04
CD19+,% 24,2±1,24 30,5±0,56 30,0±0,86 30,2±0,72 27,1±0,57
CD19+ (abs) 417,8±29,92 935,2±40,01 778,5±45,95 654,5±36,89 508,1±30,38
IgG, mg% 1146,0±27,19 1420,5±37,58 1380,4±34,91 1460,4±38,14 1256,2±34,38
IgA, mg% 140,1±3,13 230,0±6,65 220,0±3,81 198,2±2,26 180,5±2,69
IgM, mg% 125,3±3,51 128,5±5,76 126,4±2,25 142,1±4,00 130,1±2,60
CD25+,% 27,1±0,71 35,1±0,55 32,0±0,85 30,4±0,72 29,1±0,65
CD25+ (abs) 469,1±23,50 1078,6±47,35 831,7±50,55 626,2±44,59 537,1±25,48
CD95+,% 24,1±1,20 30,9±0,49 30,3±0,67 29,4±0,86 27,1±0,62
CD95+ (abs) 418,5±28,22 954,6±47,65 778,6±38,57 637,6±37,45 506,9±30,23
Il-1β 19,7±0,86 158,3±18,27 149,3±9,76 118,5±3,74 55,9±4,54
Il-4 20,4±1,11 120,7±7,04 110,9±3,86 78,6±3,26 58,1±3,66
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Etiology, clinical forms and methods of the sensorineural 
hearing loss treatmеnt (review of the literature)

Abstract: Sensorineural hearing loss (SHL, synonym — Neurosensory Hypoacusis) is hearing loss caused by damage of 
the inner ear structures, vestibulocochlear nerve (VIII), or central parts of the auditory analyzer (in the stem and the auditory 
cortex) [1]. It is one of the most relevant and complex medical and social problems of otorhinolaryngology. Conservative SHL 
treatment still remains ineffective and the searches for new efficient methods are demanded.

Keywords: hearing loss, causes, sensorineural hearing loss, classification, treatment.

According to the World Health Organization (WHO) globally 
hearing loss is one of the six leading factors that can impair quality of 
life [22]. According to WHO (2012) 360 million people (5.3% of the 
population) suffers from the auditory function violation, 328 million 
of this people — adults, and 32 million — children. In 80% of patients 
with acoustic disturbance the hearing loss is caused by sound-perceiv-
ing apparatus damage [3, 4, 16]. WHO stated that by 2020 the num-
ber of people with acoustic disturbances increased not less than 30%.

The term hearing loss means hearing reduction which can 
be mild (the auditory threshold of sounds with frequency 500–
4000 Hz is on the level of 30–40 dB), moderate (50–60 dB) and 
severe (more than 60–70 dB).

In case of mild hearing loss the whisper speech comprehen-
sion is possible from the distance of 4–6 m, in case of moderate 
hearing loss — from 1 to 4 m, in severe — 0.25 to 1 m. The greater 
hearing loss is defined as deafness [1]. Sometimes, when the audi-
tory threshold of the oral speech increases up to 70–90 dB, we can 
think about profound hearing loss, and over 90 dB — about the 
deafness.

The most common is SHL caused by the auditory receptor cell 
lesion. Rarely sensorineural hearing loss occurs associated with ves-
tibulocochlear nerve (VIII cranial) or auditory brain center damage. 
And in very rare cases only central parts of acoustic analyzer (usually in 
pathological lesions of the cerebral cortex temporal lobe, where the cor-
tical center of hearing is localized and associated) are damaged [10].

The SHL can be congenital (CSHL) or acquired (ASHL) and 
hereditary.

The cause of congenital SHL can be the following:
• Insufficient development (aplasia) of the cochlea, including 

autosomal-recessive Shaibe aplasia, autosomal-dominant Michael 
and Mondini aplasia.

• Syndromal (combined with the other pathological symp-
toms) sensorineural hearing loss caused by chromosome defects 
(rare).

• Congenital cholesteatoma. This is hyperplasia of the middle 
ear squamous epithelium, manifested as invasive tumor, which, dur-
ing its growth, destroys the middle and inner ear structures with 
cochlea receptor apparatus damage.
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• Fetal alcohol syndrome contributes development of hear-
ing loss in 64% of children which have been borne from mothers 
suffering from alcoholism due to ototoxic effect on the developing 
fetus and insufficient absorption of nutrients due to excessive alco-
hol consumption [5].

• Preterm births lead to sensorineural deafness in approxi-
mately 5% of cases [5].

• Chlamydia may cause hearing loss in newborns, infected 
from mother during childbirth [5].

• Syphilis is typically passed from a pregnant woman to the 
unborn child, and about one-third of infected children subsequently 
become deaf [5].

• Congenital rubella syndrome is manifested in the form of so-
called Greg triad (sensorineural deafness, congenital heart disease, 
severe eye diseases) in case of intrauterine infection.

The acquired SHL develops in the process of human develop-
ment in the postnatal period. Factors contributing to hearing loss 
at this age can be:

• Ototoxic medications. The most dangerous are aminogly-
coside antibiotics (the main drug — gentamicin). They selectively 
accumulate  in the endo  — and perilymph, and  in combination 
with diuretics can fatally affect sensorineural structures of the in-
ner ear [1]. This group of drugs includes tobramycin, streptomycin, 
monomitsin, kanamycin, and amikacin. There are also drugs that 
cause reversible hearing loss. It is a series of diuretics, cytostatics, 
and macrolide antibiotics.

• Viral and bacterial infection is one of the dominant causes of 
acquired SHL. Such as measles, rubella, influenza, and herpes often 
lead to a bilateral lesion of the inner ear [1].

Epidemic parotitis (mumps) may result in profound sensori-
neural hearing loss and deafness with increasing of the individual 
auditory threshold up to 90 dB or more, unilateral (one ear) or bi-
lateral (both ears).

In patients with AIDS or HIV hearing loss are often can be 
found, because HIV and associated with it opportunistic infections 
may directly affect the cochlea and central parts of the auditory sys-
tem [5]. SHL can develop in patients with acute and chronic viral 
hepatitis. Clinical observation have shown significant hearing loss or 
deafness development in case of cirrhosis, uremia, diabetes mellitus, 
as a result of the increased level of oxidized metabolism products 
and content of the toxic substances in the blood. The hearing im-
pairment can be caused by the inner ear inflammation (purulent 
labyrinthitis) and meninges inflammation (meningitis).

• The adenoid vegetations, which have not disappeared in ado-
lescence, may increase in the future, resulting in reduced passability 
of the Eustachian tube, conductive hearing loss and development of 
the infections of nasal cavity, which can pass into the inner ear.

• One of possible allergic rhinitis complications — chronic 
serous otitis media — is the most common cause of hearing loss in 
children in the USA [2]. Researchers have registered acute hearing 
loss of the allergic origin in case of local use of sea buckthorn oil for 
the treatment of inflammation of the nasal cavity [7].

• Autoimmune diseases, as it recently has been revealed, can 
cause cochlea damage. Although the cases where the cochlea struc-
tures are the only specific target of autoimmune processes most 
probably are very rare; usually pathological changes also affect other 
organs. Thus, autoimmune diseases that cause multiple diseases and 
can cause the hearing loss, including Wegener’s granulomatosis.

• Tumors of the cerebellopontine triangle. The cerebellopon-
tine triangle (angle) — area of the brain between the pons Varolii 
and the cerebellum. This area includes places of the facial nerve 

(VII) and vestibulocochlear nerve (VIII). The objective signs and 
symptoms of both nerves compression often can be observed in 
patients with such tumors.

• The eighth nerve tumor — vestibular schwannoma — a be-
nign tumor, emerging due to neurilemma cells fission.

• Meningioma is a benign tumor of the meninges or arachnoid 
membranes of the brain.

• Otosclerosis is characterized by abnormal growth of bone 
around the stirrup-shaped bone — one of the middle ear auditory 
ossicles, which leads to the ossicles immobility and conductive hear-
ing loss. Subsequently otosclerotic process may also occur in differ-
ent parts of the inner ear, causing sensorineural hearing loss [1].

• Meniere's disease causes the SHL in the low frequency range 
(125–1000 Hz). The attacks of sudden dizziness, lasting from sev-
eral minutes to several hours, preceded by tinnitus, feeling of their 
blockage and unstable hearing loss.

• The presbycusis. This is the hearing impairment due to loss 
of reception of high tones (high frequency range 4000–8000 Hz), 
observed mainly in the elderly people. It is considered by several re-
searchers as a degenerative process, although currently the condition-
ality of this disease by the age-related changes are still not proven.

• Acoustic trauma  — prolonged exposure to loud noises 
(>90 dB) causes hearing loss in the high frequency range 4,000 Hz, 
whereas a normal hearing frequency range  varies from 20  to 
20 000 Hz. Those peoples which leave near the airports or express-
ways exposed to noise (typically 65 to 75 dB according to the A 
scale).If windows in the room are constantly opened, or person 
spends a lot of time outdoors, such noise exposure can lead to a 
hearing loss.

• Mechanical traumas — fractures and fissures of the tempo-
ral bone affecting the cochlea and middle ear, or incised wounds 
with VIII cranial (auditory) nerve damage can lead to the sensori-
neural hearing loss development.

• In case of trauma can appears not only the ear structures 
damage, but also damage of the brain auditory centers that process 
sound information.

Sometimes the sudden SHL can appear. This is a hearing loss in 
a very short time — up to 12 hours (for longer periods — up to one 
day — the pathology is most often defined as acute hearing loss) [1]. 
Causes of this condition may be as follows:

• Idiopathic sudden SHL when it is not possible to identify 
certain factors for the hearing loss development [20];

• As a result of impaired inner ear blood supply (vascular isch-
emia) [12; 13];

• Due to the perilymphatic fistula formation — usually arises 
due to round or oval window perforation and is accompanied by the 
perilymph outflow; dizziness and loss of balance are typical; there 
are increased intracranial pressure or traumas are in the anamnesis.

• Sudden sensorineural hearing loss can be triggered by al-
lergic reactions caused by immunoglobulin E (IgE) to food, pollen, 
fungal spores and other allergens.

• The so-called stress hearing loss, that is one of the sudden 
hearing loss forms, is the basis of which lies sudden vasoconstriction.

Hearing loss can be hereditary [6; 8; 14; 15; 18; 21]. There are 
dominant and recessive genes contributing the hearing loss devel-
opment — from mild to profoundly severe. If at least one parent 
has a dominant autosomal gene causing deafness, the hearing loss 
will obligatory manifest in progeny. Hearing impairment caused by 
a recessive gene does not always manifest, but only in those prog-
enies which have received recessive genes both from mother and 
from father.
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Hearing loss  in case of either dominant or recessive hered-
ity types may manifest in the form of various syndromes, but not 
always. Thus gene mapping, carried out  in recent years have re-
vealed dozens of cases of nonsyndromic (not coupled with other 
anomalies) autosomal dominant (DFNA#) and autosomal recessive 
(DFNB#) deafness.

• Among hereditary hearing impairment the autosomal re-
cessive nonsyndromic deafness (DFNB1) which is associated with 
gene GJB2, encoding the protein connexin 26, mutation is the most 
common in developed countries.

• The most common syndromic autosomal-dominant hear-
ing losses are Stickler syndrome and Waardenburg (Wardenburg) 
syndrome. Rare diseases with an autosomal dominant inheritance, 
leading to sensorineural hearing loss, include autoinflammatory 
Muckle — Wales syndrome.

• The most common syndromic hearing loss, associated with 
autosomal-recessive  inheritance, includes Pendred's syndrome 
(congenital sensorineural deafness and goiter) [11], a wide aque-
ductus vestibuli syndrome and Usher's syndrome (congenital sen-
sorineural deafness and retinitis) [11]. The Jervell — Lange-Nielsen 
(congenital sensorineural hearing loss and functional abnormalities 
of the heart) have the same mode of inheritance. It occurs in popula-
tions with a frequency of 1:100 000–1:200 000, most of the patients 
do not survive to the age of 15 years [11].

• The mitochondrial gene MT-TL1 mutations can cause dia-
betes mellitus, accompanied by deafness.

In recent years, approaches to etiopathogenetic classification of 
the SHL, that are used in audiology, especially in children’s audiol-
ogy, became more differentiated. Thus, the factors responsible for 
the development of hearing impairment in children, i. e. the causes 
of hearing loss, depending on the time of exposure are divided into 
the antenatal, intranatal and postnatal [9; 17; 19; 20].

• Antenatal and intranatal causative factors lead to the congen-
ital ear lesions formation, and postnatal — to early hearing loss. All 
acoustic disturbances in children, which occur in perinatal period, 
are considered congenital. Genetic factors of acoustic disturbances 
have been noted, when hearing loss or deafness occur in someone 
from children’s close relatives; up to 50% of deaf children have pa-
thology of hereditary nature.

• Hereditary hearing loss  include a large variety of genetic 
syndromes. Identification of genes responsible for hearing loss is 
possible, but genetically accurate diagnosis can be rarely defined.

• In case of genetic pathology, the hearing loss often mani-
fests in the first or second decade of life and is exacerbated with the 
age, and at the child birth differential diagnosis of syndromic and 
nonsyndromic hearing losses is complicated.

Among antenatal adverse factors acting on the fetus during the 
prenatal period, can be noted:

• Pathological pregnancy course (gestational toxicosis of I 
and II trimester, nephropathy, threatened miscarriage, anemia, RBC 
sensitization, etc.);

• Mother’s viral and bacterial infectious diseases during preg-
nancy, which primarily include cytomegalovirus and herpetic infec-
tions, influenza, rubella, and toxoplasmosis;

• Mother’s somatic diseases (diabetes mellitus, cholesteremia, 
cardiovascular disease, kidney disease, etc.);

• Treatment by ototoxic drugs during the pregnancy — anti-
biotics (aminoglycosides), diuretics (furosemide, ethacrynic acid), 
salicylates;

• Alcohol consumption, drug consumption, smoking, effect 
of some agricultural and industrial chemicals and radiation during 
pregnancy, etc;

Intranatal causes include:
• Effect of the adverse factors leading to neonatal asphyxia, 

and intracranial birth injury;
• Precipitated labor, prolonged labor or premature birth;
• Breech presentation, pelvic presentation and face presenta-

tion;
• Maternity aid (forceps operation, vacuum extraction, cae-

sarean section);
• Bleeding during labor, abruption of placenta, danger of uter-

ine rupture, etc.
Postnatal causes of hearing loss development in young child 

cause an adverse effect on the child’s organism after the childbirth. 
They include hyperbilirubinemia, infection, sepsis, meningitis, me-
ningoencephalitis, inflammatory diseases of middle and inner ear, 
exogenous ototoxin, prematurity, etc.

Summarizing the discussion of the SHL causes and clinical 
forms it is necessary to pay attention to the fact that one factor ef-
fect is usually not enough to damage the analyzer. Usually in case of 
pronounced, significant hearing loss, several factors must affect the 
organism for a long time. The hearing loss reversibility and success 
of treatment will also depend on these facts.

Treatment of sensorineural hearing loss:
• Previously the sensorineural hearing loss has been corrected 

only by the help of a hearing aid, amplifying sounds in the frequency 
range covered by the hearing loss. Now for these purposes more of-
ten cochlear implants are used, which directly stimulate the auditory 
nerve and in more than 90% of cases give positive results in terms of 
oral-aural rehabilitation of such patients.

• The earlier the cochlear implantation will be carried out, the 
sooner socially adequate hearing and speech will be formed.

• If more preferable cochlear implantation carrying out is im-
possible the brainstem implantation can be used, but the technol-
ogy of such operations are still underdevelopment, and this kind of 
operations are performed infrequently.

• According to several audiologists and ENT-specialists severe 
sensorineural hearing loss caused by exposure to noise over 140 dB 
can often be almost completely cured, if promptly (before day ex-
piry) perform a course of treatment with steroid drugs. However, 
the effectiveness of this new method requires further validation.

• Experiments with the stem cells taken from nasal mucosa 
of an adult transplantation into the inner ear cochlea structures of 
white mice, which has been carried out by the scientists from the 
University of New South Wales and Institute for medical research 
of Garvan (Sydney, Australia) have shown that at early stages of the 
sensorineural hearing loss development such surgical procedure 
conduce the auditory function preservation.
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Cochlear implantation in children with the inner ear 
congenital dysgenesia — mondini anomaly

Abstract: Cochlear implantation is a complex surgical intervention in children with inner ear anomalies. In patients with 
congenital sensorineural hearing loss the Mondini anomaly is most often diagnosed. During surgery it was found that using of 
the classical access and the introduction of the active electrode through the fenestra of the cochlea is possible in most patients 
with Mondini anomaly.

Keywords: inner ear anomaly, Mondini anomaly, cochlear implantation, children.

Purpose
To evaluate the possibility and probable advantages and dis-

advantages of introducing an active electrode of cochlear implant 
through the fenestra of the cochlea in case of Mondini anomaly.

Materials and methods
The present study included 8 patients with inner ear malforma-

tions (Mondini anomaly) at the age of one year up to 5 years. All 
children underwent surgery with the diagnosis of severe congenital 
bilateral sensorineural hearing loss or deafness (in the RSRPMCP in 
2014–2015 years).

Results
The results of the study have shown that the classical access 

to cochlear implantation performance is possible in most patients 
with Mondini anomaly (75%) and the introduction of the active 

electrode in this category of patients through the fenestra of the 
cochlea is almost always possible (87,5%).

Cochlear implantation (CI) is the only effective treatment for 
patients with severe sensorineural hearing loss and deafness [6; 7]. 
In most cases, the surgery is carried out using the standard method 
with the introduction of the active electrode through the fenestra of 
the vestibule or through cochleostomy. Often in case of SHL con-
genital anomalies of inner ear can be found. Patients with the inner 
ear malformations are the most difficult category of patients, both 
from the point of view of the surgical intervention features, and from 
the point of view of oral-aural rehabilitation [1; 2; 4]. The difficulty 
of the surgical intervention tactics choice in these patients is caused 
by inner ear anatomical structures large variability and therefore, 
the complexity in approaches to cochlear implantation standardiz-
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ing [3; 5; 8]. In patients with congenital sensorineural hearing loss 
the Mondini anomaly is mostly diagnosed, which constitute an in-
complete separation of the cochlea and is associated with modiolus 
hypoplasia [10; 11]. This type of cochlear anomaly occurs in case 
of embryonic development violation on the 7th week, and is often 
combined with expanded aqueductus vestibuli (Table).

Till now the question of surgical approach to the CI in patients 
with Mondini anomaly carrying is still open, in particular, the choice 
of place of electrode insertion is actively discussed. This is due to the 
fact that cochlear implantation in individuals with this pathology as-
sociated with a high risk of postoperative complications (intraopera-
tive liquorrhea, the risk of facial nerve damage) and unsatisfactory 
results receiving [1; 9]. Thus, the increase in the number of patients 

with Mondini anomaly, as well as the insufficient knowledge of the 
surgical stage of cochlear implantation characteristics in this group 
of patients, determine the relevance of the present study.

The aim of our study was to evaluate the possibility and prob-
able advantages and disadvantages of introducing of the cochlear im-
plant active electrode through the fenestra of the cochlea in patients 
with Mondini anomaly.

Materials and methods
The present study 8 patients with Mondini anomaly in age from 

one up to 5 years, which have been operated in the Department of 
congenital and acquired diseases of ENT organs of the Republican 
specialized scientific-practical center of pediatrics from 2104 till 
2105 years.

Table 1. – Classification of cochlea abnormalities according to the time of fetal development violations by L. Sennaroglu [9].

Cochlear malformation Description

Michel anomaly (3rd week) The complete absence of cochleovestibular structures, often the internal acoustic meatus is aplastic, most 
often the aqueductus vestibule is normal

Cochlear aplasia (end of the 
3rd week)

The cochlea is absent, vestibule and canalicular system are normal, expanded or hypoplastic, the internal 
acoustic meatus more often is expanded, the aqueductus vestibuli more often is normal

General cavity (4th week)
Cochlea and vestibule — single space without internal architecture, normal or deformed canalicular system 
or its absence, the internal acoustic meatus is mostly expanded, than narrowed; most often —
aqueductus vestibuli is normal.

Incomplete separation, 1st 
type (5th week)

The cochlea is represented by a single cavity without internal architecture, the vestibule is expanded, 
the internal acoustic meatus most often is expanded; the canclicular system is absent, expanded or normal; 
the aqueductus vestibuli is normal.

Cochlear hypoplasia (6th 
week)

A strict separation of the cochlear and vestibular structures, the cochlea in the form of a bubble of small 
size, the absence or hypoplasia of the vestibule and the canclicular system; the internal acoustic meatus is 
narrowed or normal, the aqueductus vestibuli is normal.

Incomplete separation, 2nd 
(Mondini anomaly) (7th 
week)

The cochlea consist of 1.5 coils, the middle and apical coils are cystouosly expanded, the size of the co-
chlea is close to the norm, the vestibule is slightly expanded, the canclicular system is normal, the aque-
ductus vestibuli is expanded.

Within the frameworks of preoperative examination all patients 
underwent multislice computed tomography (MSCT) of the tem-
poral bones, magnetic resonance imaging (MRI) of the inner ear, 
registration of short  — latency auditory evoked potentials, and 
otomicroscopy.

The methodology of the CI carrying out in all cases was the 
same until the opening of the tympanic cavity and included retro-
auricular S-shaped incision, the cutaneous and periosteal flaps for-
mation, the bed for the implant preparing, extended mastoidotomy, 
and posterior tympanotomy. Further surgical tactics depended on a 
preliminary assessment of MSCT of the temporal bones and MRI 
of the inner ear, as well as on the intraoperative findings that deter-
mined access to the tympanic cavity and the ganglionic canal:

— presence (absence) of the fenestra cochlea;
— degree of the sigmoid sinus presentation;
— degree of the facial nerve interposition;
— probability of the intraoperative liquorrhea development.
Classic access to the tympanic cavity has been performed in 6 

(75%) patients, including 5 patients (62.5%) in which during the 
operation the fenestra cochlea has been well visualized, and there-
fore the active electrode has been introduced through its membrane. 
In 1 (12.5%) patients the fenestra cochlea has not been visualized in-
traoperatively, and that fact forced surgeons to provide the access to 
the ganglionic canal through the cochleostomy.

Combined access (access through the mastoidotomy and ap-
proach via the external acoustic meatus) has been carried out in 
2 patients (25%) with incomplete cochlea separation of the 2nd type.

Thus, intraoperative detection of the fenestra cochlea was im-
possible in only 1 of 8 patients with Mondini anomaly, and that 

forced to provide the access to the ganglionic canal through the 
cochleostomy. In this case the cochleostomy has been installed at 
the promontorium lower edge under the stapedius muscle tendon 
and in front of the facial nerve canal.

During 6 (75%) surgical interventions during the fenestra co-
chlea membrane dissection or cochleostomy installation an intraop-
erative liquorrhea developed. In 2 (25%) cases the expressed liquor-
rhea (Gusher syndrome) has been observed, in 4 (50%) patients 
the filling liquorrhea has been observed. Tactics of the liquorrhea 
elimination depends on its severity and place of fenestra cochlea 
dissection (the fenestra cochlea membrane or cochleostomy).

For the liquorrhea relief a test electrode has been inserted, that 
provided temporary relief of the otoliquorrhea. After the test electrode 
removal the active has been instantly inserted into the fenestra cochlea. 
Meanwhile the adequate visualization of the fenestra cochlea has been 
provided using the aspirator. For the final liquorrhea stopping a scrupu-
lous fenestra cochlea or cochleostomy tamponade using the temporal 
automuscle fragment with the size 5x8 mm has been carried out.

The electrode variant has been chosen after evaluation of the 
fenestra cochlea depth by test electrode insertion and its measure-
ment. In all cases the medium electrode has been used length of the 
electrode framework is 24 mm).

The intraoperative implant verification, which consisted of im-
plant telemetry, the reflex from the stapedius muscle tendon reg-
istration and the neural response telemetry, has been conducted. 
For control of the quality of the active electrode in the ganglionic 
canal insertion the postoperative radiography of the temporal bones 
has been provided. In all cases an adequate electrode insertion has 
been observed.
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Conclusions
1. The classic access to cochlear implantation carrying is pos-

sible in most patients with Mondini anomaly (75%).
2. The active electrode insertion in this category of patients is al-

most always can be carried out through the fenestra cochlea (87,5%).
3. In all cases it was possible to eliminate the liquorrhea using 

the tamponade with the temporal muscle fragment.

4. None of the patients developed such complications as face 
mimic muscles paresis, bacterial meningitis.

5. In all patient with Mondini anomaly, participating this study, 
the medium electrode with the length of 24 mm can be fully in-
serted.
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Peculiarities of the therapy of cicatrix stenosis of 
esophagus in children in remote period after burn

Abstract: The article presents the results f checking and treatment of 12 children from 5 to 10 years old in remote period 
after burn. On the basis of the obtained data it was determined that application of biodegradable stents SX-ELLA made of 
polydioxanone can replace systematic balloon dilatations in the therapy of long cicatrix stenosis of esophagus after chemical 
burn in children.

Keywords: cicatrix stenosis of esophagus, surgical treatment, endo prosthesis, children.

Topicality. The number of chemical burns of esophagus and 
cicatrix stenosis  in children does not tend to decrease; that  is 
conditioned by significant increase of application in everyday 
life of household chemicals containing alkali and acids, which 
can cause severe burns of esophagus and in rare cases burns in 
stomach [1, 6].

Esophageal strictures appearing after burn are still one of the 
most widely spread causes of dysphagia after timorous and peptic 
stenosis of esophagus [2, 5]. In relation with the wide development 
of endoscopy recently there is significant improvement of the diag-
nostics of esophagus and stomach burns, their differentiation ac-
cording to the degree of lesion providing prognosis of the further 
development of the process [3]. Diagnostics of cicatrix stenosis of 
esophagus with the help of esophagoscopy and x-ray also has no sig-

nificant difficulties [1, 4]. Treatment of chemical burns of esophagus 
and its cicatrix stenosis is a complex problem.

The most spread method in the therapy of cicatrix stenosis of 
esophagus in children is bouginage [1]. When it is applied good and 
satisfactory results can be achieved in 78% of the children [5]. After 
reconstructive-plastic operations on esophagus 35–40% of the oper-
ated patients had various postoperative complications [1]. Accord-
ing to foreign references, lethality of these operations varies from 
9% to 15% [6]. Besides that, in childhood functional results such 
as swallowing and growth are especially important. In these cases 
therapeutic alternative, such as esophageal stenting is necessary.

Metallic stents used at the modern time (coated or partially 
coated) can stay  in the lumen of esophagus from 3  weeks to 
13 months (in adults). In 50% cases significant technical problems 
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occur at the removal of it. These problems occur because at the place 
of stent location there appear significant hypertrophic reactions of 
mucous. Thus, there is significant risk of esophageal perforation [3].

Synthetic and natural materials used for the enlargement or re-
placement of any tissue, organ or function of an organism are called 
biomaterials. It is used for joint prosthesis, fulfillment for bone de-
fects, plates for fixation of fractures, vascular prosthesis, heart valves, 
contact lens, crystalline lens, and in dentistry. Synthetic polymers 
of lactic and glycolic acids undergo biologic splitting. Exactly that 
feature has application in medical industry. Since 1960s dissolving 
surgical sutures are used, and later biodegradable 3-dimentional 
medical materials appeared.

Biodegradable stents made of polydioxanone have therapeutic 
effect for a long period and remodel the narrowing [4]. Due to bio-
logic splitting of the material from which the stent is made it does 
not require removal of the construction. It mostly eliminates risk 
linked with the removal procedure. That method of therapy has no 
wide application yet in pediatric practice. There are few works dedi-
cated to the application of stents for the therapy of cicatrix stenosis 
of esophagus in children and these studies are based on little clinical 
material [3].

The objective: is to study the efficacy of biodegradable stents in 
children with cicatrix stenosis of esophagus.

Materials and methods of the research: the data of dynamic 
checking of 12 children from 5 to 10 years old served to be basis 
for the research. In most cases among the examined children there 
were more boys (66.7%), than girls (33.3%). All patients came in 
3 months after chemical burn, i. e. in remote period after the burn.

Prevalence of burns of esophagus and stomach made by acidic 
reactant is greater — 41.7% (5), the second place is taken by alkali 
reactant — 33.3% (4) and in 25% (3) cases reactants could not be 
determined.

In the process of the therapy all patients had more than 30 bou-
ginages. Taking into account the failure of conservative therapeutic 
methods, the patients were candidates for esophageal colonoplas-
tics. For their treatment “despair therapy” was tried. Biodegradable 
stents made of polydioxanone produced by ELLA-CS, Ltd (Check 
Republic), which didn’t demand removal, were placed under radio-
logic control.

Strategy of stenting performance: children with cicatrix steno-
sis were prohibited to eat meal 6 hours prior to the procedure of 
stenting. X-ray imaging of esophagus was performed in the vertical 
position for the confirmation of stenosis location and the length of 
the damaged segment was marked on the surface of patient’s body 
with the help of roentgen contrast markers.

The next stage is injection of the instrument through the stric-
ture. For the initial passage through the stricture balloon catheter 
with hard conductor was used (Amplats J tipped 260 cm). Hard 
conductor provides injection of the balloon into the area of stenosis 

with further injection of the stent. Injection of the stent was per-
formed under the radiologic control; the patients were in position 
on spine or left anterior oblique position. The length of the stent was 
adjusted so that its ends, especially proximal one, exceeded the area 
of stenosis about to 3cm. After the disposal of the stent removal of 
the installation system was done very carefully for the prevention 
of stent drift.

The stent is gradually dilated within 48 hours until it reaches its 
maximal diameter. Immediately after the procedure we performed 
the control with the help of water-soluble contrast substance for as-
sessment of stent conductibility and elimination of complications 
such as injure of esophagus.

In a day we performed complete radiologic contrast study for 
the assessment of stent conductibility and its anti reflux function. 
Assessment of reflux was done by means of change of patient’s body 
position in various directions. In case of free conductibility of the 
stent and absence of gastric esophageal reflux the patient was per-
mitted to take usual food and recommended to chew it thoroughly.

All children with cicatrix stenosis of esophagus had common 
dynamic clinical-laboratory and instrumental check up.

Results of the research: The stents were technically success-
fully installed in 100% cases. Balloon dilatation after the installa-
tion of the stent was not used. All children with cicatrix stenosis of 
esophagus had clinical effect (elimination of dysphagia symptoms 
and restoration of per oral eating).

One patient required correction of stent location on the 5th day 
after the intervention. Stent lasso was caught with biopsy tongs; trac-
tion to proximal side was performed.

As a result of the therapy with the help of stent we managed 
to keep physiologic lumen of esophagus at the place of stricture for 
more than 3 months, and saved the children from the necessity to 
do dilatation every two weeks.

During the term of stenting patients did not have dysphagia, 
pain or other symptoms of the disease. For the treatment of gastric 
esophageal reflux we used Nexium — inhibitor of proton pump last 
generation.

Conclusion: Endo prosthesis is effective and safe method of 
palliative treatment for children with cicatrix stenosis of esophagus. 
In spite of the obvious advantages of this method of therapy, some 
problems are still arguable. According to the data of the modern 
world literature the possibility of stent application and its sustaining 
for children with cicatrix stenosis of esophagus [3, 6].

Thus, application of biodegradable stents SX-ELLA made of 
polydioxanone (ELLA-CS, Ltd, Check Republic) can replace sys-
tematic balloon dilatations for the therapy of long cicatrix stenosis 
of esophagus after chemical burn in children. Stenting of esophageal 
stricture can be one of the stages of therapy in children. Roentgen-
oscopy of esophagus is a choice method for the control of stented 
esophagus status.
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Improve the quality of urological care in patients with 
uncomplicated urinary tract infections in primary 

care health of the republic of Uzbekistan
Abstract: Together with general practices in selected areas carried out a comprehensive medical examination of 4451 peo-

ple, accounting for 88.3% of the number to be inspected. Men accounted for 1525 (34.3%) and 2926 women accounted for 
(65.7%). The prevalence of UTI in the Khorezm region was 11.37 per 100 examined. The prevalence of urinary tract infections 
was higher in women than in men. In Khorezm region UTI is more common in women in 1,9 times, which can be explained by 
anatomical and physiological features of urinary organs in women. UTI is more common in women aged 18–50 years and in men 
older age groups of 50–70 years. Use of a specially designed universal questionnaire in epidemiological survey of the population 
of Khorezm region it possible to determine the prevalence and improve the early diagnosis of UTI.

Keywords: Urinary tract infections, primary health care, Uzbekistan.

Urinary tract infection (UTI) is one of the most common uro-
logical diseases worldwide [12].

The incidence of these diseases in Russia is very high, it is about 
1000 cases per 100 000 population per year and is growing steadily 
[5]. Every year there are nearly 26–36 million cases of acute cystitis. 
It can be assumed that the true prevalence of the disease is much 
higher, because many patients do not seek medical advice and treat 
themselves. According to statistics, an average of 1% of the people 
on the ground each year become ill with pyelonephritis, and every 
3 women in their lifetime had at least one episode of dysuria.

According to studies in the USA each year revealed more than 
7 million UTI cases in outpatient practice, including more than 2 mil-
lion caused by cystitis, and 100 thousand patients per year are hospi-
talized, mainly about a pyelonephritis [9]. In the UK UTI is second 
only to respiratory diseases among all the microbial processes annu-
ally about 8.1 million visits to the doctor for UTI [13]. UTI is more 
common in women than in men, 50% of adult women are at risk of 
developing the disease in their lifetime [10]. UTI is often observed in 
young women aged 18 to 29 years. Over the next 6–12 months after 
the first episode at 25–40% of patients develop recurrent uncompli-
cated UTI [8]. At the age of 18–20 years, approximately 20% of wom-
en have a history of at least one episode of UTI in older age groups 
marked increase in the incidence [11]. About 15% of all antibiotic 
prescriptions in the outpatient practice in the United States related 
to the IMP [9]. In New Zealand, held annually almost 800 000 urine 
culture, what is spent approximately 12.5 million dollars USA.

Prevalence and social significance of these diseases causes inter-
est of researchers to improve and develop methods to improve their 
diagnosis and treatment.

One of the most effective approaches to improving the quality 
of medical care is considered to be advanced training of doctors, 
based on identifying and addressing the systemic causes of medi-
cal care of poor quality [7]. A manifestation of the lack of medical 
qualifications are medical errors, which are based on the inferiority 

of expertise, inability to think logically and to use existing and new 
knowledge into practice. Medical errors permitted in helping the 
patient, have a negative impact on the quality of care [6, 4].

UTI is an urgent problem and the health care system of Uz-
bekistan. In the absence of a single standard of treatment of UTI, 
and reliable criteria to guide urine bacteriological seeding, there are 
differences in the management of patients in different hospitals. In 
addition, irrational use of antibiotics leads to the growth of the main 
uropathogens resistance to many antimicrobial agents, which com-
plicates the choice of effective treatment of UTI.

Studies performed  in recent years, including  in Uzbekistan 
made some contribution to the solution of the issue under study. 
However, it should be noted that the subject of study is only a few 
above-mentioned disease entities and their groups [1; 2; 3].

Another unexplored aspect of the problem is to identify op-
portunities and interest in primary care in the control of urological 
diseases. Past few studies relate mainly specific diagnostic or thera-
peutic tactics. The planned research is localized in the Aral Sea re-
gion, which is a zone of ecological disaster, and the state of health 
of the population which, as well as the diagnosis of early stages of 
the disease, should pay special attention to the development of both 
therapeutic and prophylactic measures, which is largely due to the 
activities of the primary health care.

Such widespread UTI in the world requires the need to develop 
and implement measures aimed at improving the prevention, im-
proving the quality of patients with UTI, decrease its complications, 
namely the establishment of guidance to assist the doctor in making 
clinical decisions.

Objective: Study of the prevalence of urinary tract infections 
among different populations of the Khorezm region of Uzbekistan 
and the development of modern approaches of process organization 
of diagnosis, treatment and prevention in primary care.

Material and methods: Epidemiological study, alopecia, typo-
logical method, conducted a survey among the population of people 
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living mainly in the areas of rural health units (RHU) for the pres-
ence of urinary tract infections. Studies conducted in Bagat, Gurlan, 
Kushkupir, Khazarasp, Yangiarik Yangibazar areas and Khorezm re-
gion of Uzbekistan, which according to climatic and social condi-
tions are relatively disadvantaged. In each area selected, two RHU, 
located in the main living room, and with the necessary material 
and technical base for research. By random sampling in each rural 
health units were inspected at least ten percent of the adult popu-
lation. Patients with urinary tract infections have been subjected 
to in-depth survey and follow-up. The results were subjected to a 
comparative study with data from other regions and the republic 
of Karakalpakstan.

Continuous population survey grounded systems approach, 
providing a comprehensive and in-depth study conducted by the 
most holistic method, which is important in light of the stated 

purpose of the precinct and the traditional territorial principle of 
health.

The incidence of uptake is not always demonstrates the true 
prevalence of existing diseases in the population. It is known that 
a certain part of the population suffers from chronic diseases, for 
one reason or another do not seek treatment, although in dire need 
of it. In this connection, to establish the real prevalence of chronic 
diseases among the population according to the negotiability and 
this observation  is often  impossible. On this basis, to assess the 
true level of disease in the period 2012–2014 yy. members of the 
Khorezm branch of the Republican Specialized Center of Urology 
made an epidemiological survey. Together with general practices in 
selected areas carried out a comprehensive medical examination 
of 4451 people, accounting for 88.3% of the subject examination 
(Table. 1).

Table.1. – Population distribution on a territorial basis

Region, RHU, the 
number of examin-
ees%
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Umber of at least 
10 percent of the 
adult population

443 285 450 205 357 421 449 670 272 639 415 434 5040

The number of sur-
vey respondents 396 253 408 183 311 365 403 592 236 558 363 383 4451

% 89,4 88,8 90,7 89,3 87,1 86,7 89,8 88,4 86,8 87,3 87,5 88,2 88,3

The allocation of the composition of the adult population by 
sex and age groups for analysis of individual urological diseases, we 

used the International Classification of Diseases — ICD-10 (1993) 
(Table. 2).

Table. 2. – Distribution of the surveyed residents by sex and age

Floor
Men Women Total

n % n % n %

A
ge

18–29 325 7,3 877  19.7 1202 27
30–39 409 9,2 734 16.5 1143 25,7
40–49 254 5,7 611 13.7 865 19,4
50–59 302 6,8 361 8.1 663 14,9
60–69 164 3,7 237 5.3 401 9
70–79 66 1,5 99 2,2 165 3,7

>80 5 0,1 7 0,2 12 0,3
Total 1525 34,3 2926 65,7 4451 100

As can be seen from the table, men accounted for 1525 (34.3%) 
and 2926 women accounted for (65.7%).

For a survey of the population used a specially designed univer-
sal questionnaire designed to identify symptoms typical of urologi-
cal diseases. The purpose of his design for this study is the need for a 
simple, compact and universal «urological» questionnaire suitable 
for epidemiological and clinical (general medical and urological) 
practice in the examination of both sexes and all age groups. The 
questionnaire includes 33 questions related to the symptoms of the 
lower urinary tract, urinary tract infections, incontinence, and male 
genital pathology. General practitioners of primary healthcare took 
an active part in cooperation with doctors Khorezm branch of the 
Republican Specialized Center of Urology the survey population 
and filling the questionnaire, physical examination was carried out 
respondents.

For the purpose of screening for urological diseases used ultra-
sound scanner «Mindray» (China), with Convex probe 3,5 Mhz. 
When ultrasound scanning of the urinary system drew attention to 
the morphological changes pyelocaliceal system and renal paren-
chyma (hydronephrosis, gidrokalikoz, cysts, tumors, etc.), noted 
signs of rocks and conglomerates salts in the renal cavities.

Urine tests were performed rapid method using test strips 
Urine-10 («Cypress Diagnostics»). If necessary, a microscopy of 
urine sediment.

All patients on the updated list were invited to the inspection and 
examination by specially authorized employees of SVP. Control of this 
procedure was carried out in collaboration with the local administra-
tion and the management of medical institutions of the district.

Results and discussion: The prevalence of UTI  in the 
Khorezm region was 11.37 per 100 patients (Table. 3).



Section 6. Medical science

46

Table.3. – Indicators prevalence of UTI in adults RHU Khorezm region (n-4451)

№ Region RHU The adult popula-
tion (≥18 years)

Sur-
veyed % Men % Wo-

men % Patients 
with UTI %

1 Bogot
Dekhkanabad 443 396 89,39 14 3,54 31 7,83 45 11,36

Madaniyat 285 253 88,77 11 4,35 18 7,11 29 11,46

2 Gurlan
I. Kholmetov 450 408 90,67 15 3,68 32 7,84 47 11,52

Namuna 205 183 89,27 9 4,92 12 6,56 21 11,48

3 Qushkupir
Gozovot 357 311 87,11 11 3,54 25 8,04 36 11,58
Quqtom 421 365 86,70 13 3,56 29 7,95 42 11,51

4 Khazarasp
Atalik 449 403 89,76 14 3,47 31 7,69 45 11,17

Bagdor 670 592 88,36 18 3,04 49 8,28 67 11,32

5 Yangiariq
Guliston 272 236 86,76 12 5,08 15 6,36 27 11,44
Ostona 639 558 87,32 20 3,58 43 7,71 63 11,29

6 Yangibazar
Khorazm 415 363 87,47 17 4,68 24 6,61 41 11,29

Shirin Qun-
girat 434 383 88,25 17 4,44 26 6,79 43 11,23

Всего: 5040 4451 88,31 171 3,84 335 7,53 506 11,37

Table 4. – Distribution of patients with UTI by age and sex (n-506)

Floor and age of the patients
Men Women Total

n % n % n %

A
ge

18–29 27 5,3 75 14,8 102 20,2
30–39 26 5,1 59 11,7 85 16,8
40–49 29 5,7 59 11,7 88 17,4
50–59 38 7,5 55 10,9 93 18,4
60–69 33 6,5 44 8,7 77 15,2
70–79 16 3,2 40 7,9 56 11,1

80 2 0,4 3 0,6 5 1,0
Total 171 33,8 335 66,2 506 100

The prevalence of urinary tract infections was higher in women 
than in men. In Khorezm region BMI is more common in women in 
1,9 times, which can be explained by anatomical and physiological 
features of urinary organs in women.

As can be seen from the 4-table, name is more common in wom-
en aged 18–50 years and in men older age groups of 50–70 years.

Besides UTI during an epidemiological study, identify other 
urologic pathology: urolithiasis, benign prostatic hyperplasia 
(BPH), malformations of the genitourinary system, varicocele, 
renal cysts, stress  incontinence, infertility, enuresis, etc. All of 
them received a recommendation for a more thorough examina-
tion and treatment by a specialist in the community or in special-
ized clinics.

Conclusions. The definition of objective values prevalence of 
UTI is made possible by the identification of latent disease. To solve 
this problem the most informative targeted epidemiological study a 
large sample of the population of a certain region.

Essential in carrying epidemiological examination has brought 
to its implementation of primary health care (general practitioners) 
as the most approximate and having the possibility of early diagnosis 
of urological diseases. Priority attention should be given to the man-
datory annual preventive medical examination and ultrasound of the 
urinary tract, followed by clinical examination of urological patients.

Use of a specially designed universal questionnaire in epide-
miological survey of the population of Khorezm region it possible 
to determine the prevalence and improve the early diagnosis of UTI.
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A comparative clinical and catamnestic analysis of long-term 
results of carotid endarterectomy in stenosing carotid lesions

Abstract: The long-term clinical and catamnestic results of 140 patients after carotid endarterectomy (CEA) and 140 pa-
tients after conservative treatment were analyzed. The life quality of patients after 1 year of treatment was assessed. The effective-
ness of CEA as a means of prevention of stroke was demonstrated. The possibilities of improving of surgical care for patients 
with a high risk of stroke are being analyzed.

Keywords: carotid endarterectomy, quality of life, an ischemic stroke.

The highest level of morbidity and mortality in the structure 
of cardiovascular disease (CVD) is observed  in cerebrovascular 
diseases [1–4].

It is expected that the incidence of stroke will increase in com-
ing years, which is related to an increase in life expectancy and an in-
crease in the population of persons with different risk factors of the 
cardiovascular disease [1; 2].The stroke rate in the structure of the 
total mortalityin Russia is 23,4% and 39% in the structure of mortal-
ity from cardiovascular disease, which is higher than in many other 
countries. Over the past 10 years, stroke mortality increased by 30%, 
this serious pathology develops increasingly in individuals younger 
than 50 years [1–3]. 46–48 thousand strokes are seen annually in 
Uzbekistan. The incidence of cerebrovascular disease in Uzbekistan 
for the 100 thousand of the population is 186; mortality rate — 
78 (Data of the Ministry of Health of the Republic of Uzbekistan, 
2008). 42,4% of them have a lethal outcome, 41,9% of patients are 
disabled, and only 15,7% of patients are recovered.

Furthermore, the stroke deteriorates significantly the quality of 
life (QOL) of patients and the prospects for the stroke rehabilita-
tion, in many cases, are extremely negative. Nursing care is an ordeal 
for the family members and involves considerable social and eco-
nomical losses [1; 2; 5]. In this regard, the primary task is to improve 
the preventive measures of stroke [6–11].

In our country, in the treatment of patients with stenosing carotid 
lesions we use surgical interventions [3–10], which allows to mini-
mize the effects of the disease [3]. We have studied the clinical efficacy 
of the most perspective methods for the atherosclerosis treatment of 
the carotid arteries — the classic surgical (carotid endarterectomy — 
CEA) and conservative [6]. The comparative clinical and catamnestic 
analysis of this dataof the treatment used in the early postoperative 
period and one year after therapy was carried out.

Purpose of the study
Assess the clinical and catamnestic long-term results of carotid 

endarterectomy in patients with stenosingcarotid arteries on the 
base of 12-month observation.

Materials and methods
The clinical and catamnestic analysis of the two groups of 

patients (n = 280) of I, II, III stages with chronic vascular — 
cerebral insufficiency with stenosing carotid lesions (more than 
70%) was carried out. The first group (n=140) underwent CEA 
and the second group (n=140) had a conservative therapy. Af-
ter one year, patients were examined again (neurological status, 
duplex scanning of carotid arteries, neuroimaging), QoL was 
assessed by using questionnaires, a used pharmacotherapy was 
analyzed.

The patients  in both groups were comparable by age and 
nature of comorbidity: the frequency of coronary heart dis-
ease (CHD) — 55,8 and 34,0%, arterial hypertension (AH) — 
84,6 and 86,0%, diabetes mellitus (DM) — 9,06 and 12,0%, re-
spectively (Fig. 1).

The groups were comparable in intensity degree of clinical 
manifestations of atherosclerosis. Moderate stenosis (narrowing 
of the carotid artery to 70%) was observed in the 1stgroup in 28 
(20,0%) patients, in the 2ndgroup — in 35 (25,0%) patients. Treat-
ment choice was based on the international guidelines [9; 10; 11]. 
The patients in both groups had a high perioperative risk [10]: 
residual stenosis, pre- and postdilatation, crimpiness, multivessel 
disease, and others were observed in 46 (32,8%) patients in the 
1stfroup; reducing the pressure in the vessel, long time compres-
sion, multivessel disease, the heterogeneous nature of the plaques, 
contralateral occlusion, and others in 36 (25,7%) patients in the 
2nd group.

In addition, the quality of life and patients health status in 
both groups was analyzed one year after treatment was analyzed. 
For this purpose, patients were questioned by using multidimen-
sional QOL questionnaire (Euroquality of life  — EQ-5D) [8; 
9]; neurological examination was conducted, duplex scanning of 
neck vessels, biochemical blood lipids, magnetic resonance imag-
ing of the brain.
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Fig.1. The concomitant pathology in groups of patients

Results and discussion
In assessing the results of CEA and conservative treatment, 

cases of inefficiency and/or complications in the 12-month post-
operative period were analyzed.

An ischemic stroke occurred in 3 (2,14%) patients in the 
1st group and in 11 (7,8%) patients in 2nd group; transient isch-
emic attack was observed in 2 (1,9%) patients  in the 1st group 
and in 8 (7,9%) patients in the 2nd group; the defeat of the cranial 
nerves — in 12 (8,6%) patients in the 1st group. Totally there 
were 5 cases (3, 6%) of acute cerebrovascular accident in the 1st 
group (CEA) and in 19 (13,6%) patients in the 2nd (conserva-
tive treatment).

Thus, the immediate clinical efficacy of treatment within 12 months 
of the postoperative period in the group of conservative treatment was 
higher (19 or 13,6%) than in the group of CEA (5 or 3,6%).

According to current recommendations, patients after surgery 
should be registered on the dispensary registration books and re-
ceive intensive drug therapy (statins, antiplatelet agents, antihyper-
tensive therapy) [6; 7; 8]. The observation in the long term period 
has shown that not all patients seek medical care in the place of resi-
dence. It is revealed that 32,7% of patients after CEA are observed 
at the neurologist, and the rest — at the physician in the place of 
residence. Nevertheless, a significant proportion of patients received 
effective treatment (Fig.2).

Fig. 2. The effectiveness of pharmacotherapy in patients undergoing CE and conservative therapy in the long term period

The quality of life and health of patients in both groups one 
year after treatment was analyzed. Most patients noted an  im-
provement in overall health. QoL in the 2nd group of patients was 
0.708 and in the 1st group — 0.575 (r≤0,01). Thus, the quality of life 
of patients after CEA proved better than after conservative therapy. 
However, both figures were significantly higher than that of high 
quality of life with disease-free survivability within 1 year (QALY) 
in patients after AI (about 0.3). The obtained data is consistent with 
domestic and foreign authors [6; 7].

Conclusion
Thus, it is important to identify promptly and refer patients 

with stenosingcarotid lesions to the EC. These treatment methods 

are highly effective and safe and provide a high level of quality of 
life in cerebrovascular disease.

Indications for CEA in 98% of patients were identified by vascu-
lar surgeons. For the neurologists it is also necessary to actively iden-
tify and promptly refer patients with stenosingcarotid lesions with 
the presence of hemodynamically significant stenosis of the vessels 
more than 70% for treatment to the departments of Vascular Surgery 
(angioneurology). In the postoperative period patients should be 
registered on the dispensary registration books and observed by a 
neurologist, who carries out laboratory control, duplex scanning of 
neck vesselsoptimizes drug therapy, formulates recommendations 
for further treatment.
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Proposed revisions in the organization of care for patients with 
stenosing carotid artery will significantly increase the effectiveness 

of treatment and reduce the cost and improve the quality of life of 
patients.

References:

1. Karimov S. I., Ghazanchian P. O., and others. The results of the reconstruction of the carotid arteries  in patients with  ischemic 
stroke//Jour. Problems of Biology and Medicine № 3 (49) 2007 3.

2. Belousov Y. B., Belousov D. Y., Afanasyev E. V. and others. Predicting the effect of statins on direct medical costs for secondary 
prevention in patients at high risk for cardiovascular disease. Qualified clinical practice in 2011; 1: 97–115.

3. Parfenov  V. A., Verbitskaya S. V. International recommendations for the secondary prevention of  ischemic stroke and 
their implementation in outpatient practice. Neurology, neuropsychiatry, psihosomatology. 2011 (1), 16–21.

4. Kucherenko S. S. Carotid endarterectomy and carotid stenting: the pros and cons. Bulletin of Russian Military Medical Academy. 
2011; 3 (35): 220–5.

5. Kulikov A. Y. Practical aspects of quality of life assessment. Report on V congress with international participation pharmacoeconomics 
and pharmacoepidemiology «Razvitie in RF», 1 March 2011, Samara.

6. Gavrilenko A. V., Sandrikov V. A., Ivanov V. A.and others. Carotid endarterectomy or carotid stenting: the choice of optimal treatment 
of patients with carotid stenosis. Angiology and vascular surgery. 2011; 17 (2) 70–7.

7. Kavteladze Z. A., Bylov KV, Drozdov S. A.and others. Carotid stenting or endarterectomy. International Journal of interventional 
cardiology. 2011; 24: 53–4.

8. Brott T. G., Co-Chair, Halperrin J. L. et al. ASA/ACCF/AHA/AANN/AANS/ACR/ASNR/CNS/SAIP/SCAI/SIR/SNIS/SVM/SVS 
Guideline on the Management of Patients WithExtracranial Carotid and Vertebral Artery Disease. Circulation, 2011; 124: 489–532.

9. Yagudin R. I., Kulikov A. Y., Nguyen T. Definition of « threshold of society’s willingness to pay» in Russia, European countries and 
CIS countries. Pharmacoeconomics 2011; 4: 7–12.

10. Yadau J. S., Wboley M. H. et al. for the Stenting end angioplastic witch Protection in Patient at High Risk for EndarterectomyInvestingators 
(SAPPHIRE) et al. N Engl J Med 2004; 351: 1493–501.

11. Brott T. G., Hobson R. W. 2nd, Howard G. et al. Stenting versus endarterectomy for treatment of carotid-artery stenosis. CREST. N 
Engl J Med 2010; 363 (1): 11–23.

Atakhanova Dilbar,
Nukus branch of the Tashkent

Pediatric Medical Institute, teacher
E-mail: dilbar.atahanova@mail.ru

Hygienic assessment of long-term dynamics of 
the quality of water supplied to the population with 

centralized and decentralized water supply
Abstract: On the basis of long-term dynamics of the quality of water supplied to the population with centralized and de-

centralized water supply of the Republic of Karakalpakstan, in assessing the levels of water pollution by chemical parameters 
as a risk factor for the population as a priority indicator index in terms of Karakalpakstan, can use the amount of total hardness 
of drinking water 7.0 or 10.0 mEq/l (depending on the presence or absence of structures for special treatment of tap water).

Keywords: water quality, water supply utilities, departmental water supply, sources of decentralized water supply.

The analysis of materials of many literary sources revealed that 
the majority of the authors of works devoted to the study and as-
sessment of the sanitary conditions of water population of Karakal-
pakstan (RK), notes serious shortcomings of domestic water supply 
and often inadequate O’zDST 950–2011 quality of drinking water 
used by the population, which leads to higher levels of morbidity. 
At the same time it noted the insufficient coverage of the popula-
tion (especially in rural areas), centralized water supply systems [1, 
15–17; 2, 76; 3, 19; 4, 81].

According Madreimova A. et al. [5, 229–231; 6, 17–19; 7, 227–
229], the overall security of the population of the RK tap water is 
60% (in urban areas — 72%, in rural areas — 47%). These figures in-
dicate that about 40% of the RK use water from open reservoirs 
and wells (respectively 28% in the cities, rural areas — up to 59%).

Sanitary situation is complicated by the fact that, according to 
the same authors, Specific gravity of non-standard water samples in 
all of these sources — 44.8%, in open water — 49.7%; wells — 

76.8%. Bacteriological quality of the water is much better — the 
proportion of non-standard water samples are respectively 3,8–9,8–
5,2%.

These numbers suggest that the sanitary evaluation of the qual-
ity of water used by the population of RK, priority have chemical 
pollution of water, which are major risk factors for the population 
because of the possibility of occurrence of diseases such as fluorosis 
and dental caries, cholelithiasis and urolithiasis, some other noso-
logical forms of non-infectious diseases.

In the study of conditions and the state of the water supply of 
Karakalpakstan should be considered division of its territory into 
4 zones with different population densities.

In the southern zone of the RK (Turtkul, Biruniy, Amudarya 
and Ellikkala district) population density is more than 3 times high-
er than the republican level. For the coastal zone (Muinak district) 
is characterized by an absolute and relative decrease in population. 
In the northern zone (Kungrad, Kegeyli, Chimbay, Karauzyak, 
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Takhtakupyr and Qonlikol district) population density is also sig-
nificantly lower than the national level (3 times). Most constantly in-
creasing population densities observed in the central zone (Nukus, 
Hodzheyli, Shumanay areas, and the city of Nukus and Takhiatash), 
which for the past 10 years has increased by almost 2 times [10, 84].

According to A. Madreimov et al [8, 30–35; 9, 107–108] the 
population density was along the southern zone — 33.3; at cen-
ter — 201.1; for the northern zone — 4.0; by Muinak area (Mar-
itime Zone) — 0.7 people per 1 sq.km. area. Moreover, in these 
zones, respectively, resides 38,7–34,1–26,3–1,8% of the population. 
The above data is largely defined the main directions and study the 
characteristics of our research  in the analysis and evaluation of 
sanitary data reporting forms № 18 Republican Centre of state the 
sanitary-epidemiological inspection (RCSSEI) for 2005–2010. The 
divisions of water hygiene and public water supply, sanitary protec-
tion of water sources, morbidity.

Objective: hygienic assessment of long-term dynamics of the 
quality of water supplied to the population with centralized and de-
centralized water supply RK.

Materials and methods: The subjects of research were studied 
following characteristics: the degree of water pollution open reser-
voirs, including Tuyamuyun reservoir; sanitation water consump-
tion of the population; the quality of tap water on the population; 
the quality of groundwater and the main water sources of decentral-
ized water supply (wells);

All studied sanitary characteristics studied in the long-term dy-
namics of the time series of at least 5 years (2005–2010).

Research methods varied depending on the task, and was based 
on the study, generalization and analysis of emerging sanitary and epi-
demiological materials, their statistical and mathematical processing.

Studies have been conducted at the Department of “Hygiene 
and Epidemiology” Nukus branch of the Tashkent Pediatric Medi-
cal Institute.

When analyzing the data on the hygienic characteristics of the 
water source of centralized water supply (open reservoirs and wells) 
were evaluated data characterizing the odor, color and turbidity of 
the water, pH, iron, fluorine and manganese, permanganate oxida-
tion, the number of coliform bacteria in 1 liter water. Assessment of 
the degree of water pollution of water sources with the division into 
3 classes are conducted in accordance with O’zDST 951–2011 [11]. 
In assessing the data on drinking water quality of municipal and 
departmental water supply systems specified in the reporting mate-
rial of RCSSEI, took into account the standards O’zDST 950–2011 
[12]. Hygienic assessment of water quality of wells, the water is 
not supplied to the water system, also taken into account the re-
quirements of Sanitary norms and rules (SanNandR) of Uzbeki-
stan № 0182–05 [13]. In the study and assessment of water supply 
have been used performance proportion of the population receiving 
drinking water from centralized and decentralized economic drink-
ing water supply, as well as the proportion of non-standard water 
samples (in percent) from different water sources.

In order to ensure the simultaneous complex hygienic assess-

ment of pollution levels of the above objects of the environment in 
different territorial areas of Karakalpakstan were selected 4 test (pi-
lot) areas: Chimbay (North Zone), Nukus (central zone), Beruni 
(southern zone) and Muinak (Maritime Zone).

The development had taken the records on the activities of the 
RCSSEI in form № 18 for 2009–2014yy.; statistical data on the ac-
tivities of health institutions of the Republic of Uzbekistan (2002, 
2009, 2014yy.), demographic data of the State Statistics Commit-
tee of Uzbekistan and RK and newsletters of hygiene, ecology and 
health of the population for 2010, 2011, 2012yy.

Research methods varied depending on the task, mainly in-
cluded the analysis and generalization of the above sanitary and 
epidemiological materials, their statistical processing and hygienic 
assessment with the requirements of SanNandR, guidance docu-
ments approved by the Ministry of Health of Uzbekistan since 1991.

Data obtained in the study were subjected to statistical analysis 
on a PC Pentium IV processor with a software package Microsoft 
Office Excel 2003, including the use of built-in functions of statisti-
cal processing [14, 201–205; 15, 143].

Results: In the study, and sanitary assessment of drinking-wa-
ter supply of the population in Karakalpakstan, we found it neces-
sary to distinguish three main types of water use: municipal water 
supply, departmental water supply and sources of decentralized 
water supply.

In the study period  in the territory of RK functioning 16–
17  public water, mostly on surface water sources of which are 
4–6 water pipes did not meet sanitary requirements.

As can be seen from the data presented in Table 1 below, in the 
public water located on surface water sources, Specific gravity of 
non-standard drinking water samples for chemical indicators fluc-
tuated quite considerably over the years, from 23.23% in 2006 to 
45.27% in 2008 (Annual average over 5 years was 32.6 + 4.72%). 
Specific gravity of non-standard samples for bacteriological param-
eters was, on the contrary, quite stable: from 2.26 to 2.92%, and 
5 years was at 2.03 + 0.14%.

On a single public water that uses underground water sources, 
Specific gravity of non-standard samples was lower for chemical 
and bacteriological: 19,13–23,15%, respectively (for 5 years 21.17 
± 0.9%) and 0.42 –5.45% (for 5 years 1.74 ± 0.1%).

In the study period on the territory of Karakalpakstan func-
tioned in different years from 35 to 41 departmental water supply 
systems on surface water sources and from 65 to 89 on groundwater. 
At the same time, the quality of drinking water supplied by public 
water pipes departmental differed in terms of the proportion of non-
standard samples of water quality public water slightly both chemi-
cal and bacteriological.

In particular, departmental water supply systems on surface 
water bodies, the figure for the year ranged from 18.36 to 55.68% 
according to the results of chemical analyzes, and from 0.7% to 
6.07% — for bacteriological analysis. At the departmental water 
supply systems in underground waters, the figure was, respectively, 
from 22.6 to 38.59% and from 2.3 to 5.12% (Table. 1).

Table 1. – Sanitary-hygienic characteristics of public water RK on non-standard specific gravity 
of samples Percentage calculated on the reporting form № 18 for the 2006–2010 yy.

№ Name of indices 2006y. 2007y. 2008y. 2009y. 2010y. М+m for 5 years
1. Water supplies in surface sources
1.1. Total number 16 16 16 17 17 –
1.2. Does not meet the sanitary requirements 6 5 4 6 1 –
1.3. Number of samples research for chemical performance 5755 6334 7867 8122 7013 35091
1.4. Of these, does not meet hygienic standards 1337 2000 3562 2755 1789 11443
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1.5. Specific gravity of non-standard samples% 23,23 31,57 45,27 33,92 25,50 32,60+4,72

1.6. Number of samples research for bacteriological perfor-
mance 4596 5535 7314 7378 6218 41172

1.7. Of these, does not meet hygienic standards 104 155 214 197 166 836
1.8. Specific gravity of non-standard samples% 2,26 2,80 2,92 2,67 2,66 2,03+0,14
2. Water supplies in underground sources:
2.1. Total number 1 1 1 0 1 –
2..2. Does not meet the sanitary requirements 0 0 0 0 0 –
2.3. Number of samples research for chemical performance 602 533 628 0 570 2333
2.4. Of these, does not meet hygienic standards 125 102 135 0 132 494
2.5. Specific gravity of non-standard samples% 20,76 19,13 21,49 0 23,15 21,17+0,90

2.6. Number of samples research for bacteriological perfor-
mance 638 468 495 0 576 2177

2.7. Of these, does not meet hygienic standards 6 2 27 0 3 38
2.8. Specific gravity of non-standard samples% 0,94 0,42 5,45 0 0,52 1,74+0,1

These data show that the proportion of non-standard param-
eters of drinking water samples in the departmental water supply 
systems that use surface and underground water sources, were al-
most identical for both chemical parameters (average over 5 years 
34.0 + 8.80% and 27.31 +3, 43%) and bacteriological (average over 
5 years 3.14 + 1.15 and 3.53 + 0.60%).

Research has shown that the quality of water obtained from 
the public water supply systems, decentralized, using both surface 
water reservoirs 1 and 2 categories, as well as underground water, 
on such an important indicator of the indicating Specific gravity of 

non-standard samples is significantly worse than in the municipal 
and departmental running water.

Thus, the average rate for 5 years when microbiological studies 
with non-centralized water used by people from surface water res-
ervoirs 1 category reached 21.26 + 2.45% from surface water reser-
voirs 2 categories 29.30 + 18.81% from underground water sources 
(wells) 5.39 + 0.70%. When chemical research, these figures were 
large, accounting for 40.52 + 3.02%, 49.26% and 4.12 + 67.31 + 
3.37% (Table. 2).

Table 2. – Sanitary-hygienic characteristics of departmental water supply systems of RK to the specific 
gravity of non-standard samples as a percentage calculated by form № 18 for 2006–2010.

№ Name of indices 2006y. 2007y. 2008y. 2009y. 2010y. М+m for 5 years
1. Water supplies in surface sources

1.1. Total number 35 35 41 39 39 –
1.2. Does not meet the sanitary requirements 1 0 0 0 0
1.3. Number of samples research for chemical performance 719 896 704 705 914 3938
1.4. Of these, does not meet hygienic standards 215 350 392 243 177 1339
1.5. Specific gravity of non-standard samples% 29,9 39,06 55,68 34,46 18,36 34,0+8,80

1.6. Number of samples research for bacteriological perfor-
mance 682 1105 788 1115 796 4486

1.7. Of these, does not meet hygienic standards 5 33 55 16 32 141836
1.8. Specific gravity of non-standard samples% 0,7 2,98 6,07 1,43 4,02 3,14+1,15
2. Water supplies in underground sources:
2.1. Total number 65 65 82 89 85 –
2.2. Does not meet the sanitary requirements 1 2 3 3 2 –
2.3. Number of samples research for chemical performance 1129 1362 1306 1335 1274 6406
2.4. Of these, does not meet hygienic standards 259 344 504 355 288 1750
2.5. Specific gravity of non-standard samples% 22,9 25,25 38,59 26,59 22,60 27,31+3,43

2.6. Number of samples research for bacteriological perfor-
mance 1171 1325 1405 1333 1156 6390

2.7. Of these, does not meet hygienic standards 27 50 72 46 31 226
2.8. Specific gravity of non-standard samples% 2,3 3,77 5,12 3,45 2,68 3,53+0,60

Thus, our studies related to the analysis of the data report-
ing forms № 18 RCSSEI and the calculation of indicators Specific 
gravity of non-standard drinking water samples obtained popula-
tions from different water systems, allow us to consider the risk 
factors for the health of the population the following indicators: 
on the municipal and departmental water supply systems, as well 
as water use from wells — the deterioration of the chemical qual-
ity of the water; if water use from surface water reservoirs 1 and 
2 category — the deterioration of the chemical and microbiologi-
cal quality of water.

To confirm this conclusion in the chosen areas experienced in 
2013, studies were carried out of water used by the population of 
the municipal and departmental water pipes and wells, with a total 
hardness of the water and its content of chlorides.

The results showed that we used measure the chemical qual-
ity of drinking water (total hardness) is a priority indicator value in 
terms of Karakalpakstan, as even the average value of this indica-
tor in Beruni district exceeded the norm OzDST 950–2011.

In the same area has been exceeded the permissible norm the 
content of chlorides in the water, as the average value of this indi-
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cator amounted to municipal water and departmental water pipes 
367.2 + 22.4 mg/l (with a special weight of non-standard water 
samples 80.0 and 60.0%), and water wells — 367.6 + 30.4 mg/l 
(with weight of non-standard samples of 60.0%).

In the Muinak district the magnitude of total hardness of the 
water in the wells studied ranged from 8.1 to 13.1 mEq/L, and the 

average value was 11.66 + 1.07 mEq/L (with a special weight of 
non-standard water samples on this indicator at 80.0%).

Thus, in assessing the levels of water pollution by chemical 
parameters as a risk factor for the population as a priority indica-
tor index in terms of Karakalpakstan, you can use the value of the 
total hardness of drinking water at 7.0 or 10.0 mEq/L (based on 
availability or lack of facilities for the special treatment of tap water).

Table 3. – Sanitary-hygienic characteristics of the water sources of decentralized water supply of the population of RK 
to the Specific gravity of non-standard samples as a percentage calculated by 18/0 reporting forms for 2009–2013

№ Name of indices 2009 y. 2010 y. 2011 y. 2012 y. 2013 y. М+m for 5 years
1. Surface waters 1 category:

1.1. Number of samples research for microbiological per-
formance 952 2446 1372 2227 2209 9206

1.2. Of these, does not meet hygienic standards 144 451 268 591 504 1958
1.3. Specific gravity of non-standard samples% 15,1 18,43 19,53 26,53 21,82 21,26+2,45
1.4. Number of samples research for chemical performance 1410 1372 1255 1550 1302 6889
1.5. Of these, does not meet hygienic standards 516 661 624 540 451 2792
1.6. Specific gravity of non-standard samples% 36,55 48,17 48,72 34,83 34,63 40,52+3,02
2. Surface waters 2 category:

2.1. Number of samples research for microbiological per-
formance 2459 1235 711 1414 1130 6949

2.2. Of these, does not meet hygienic standards 256 426 104 570 687 2043
2.3. Specific gravity of non-standard samples% 10,4 34,49 14,62 40,31 60,79 29,39+18,81
2.4. Number of samples research for chemical performance 387 532 393 345 507 2164
2.5. Of these, does not meet hygienic standards 223 231 218 199 195 1066
2.6. Specific gravity of non-standard samples% 57,6 43,42 55,47 57,68 38,46 49,26+4,12
3. Groundwater sources (wells, springs):

3.1 Number of samples research for microbiological per-
formance 2763 2838 3055 2999 2536 14192

3.2. Of these, does not meet hygienic standards 166 210 163 123 104 766
3.3. Specific gravity of non-standard samples% 6,0 7,39 5,33 4,10 4,10 5,39+0,70
3.4. Number of samples research for chemical performance 3844 2734 2747 3279 2910 155,4
3.5. Of these, does not meet hygienic standards 2675 1901 2097 2068 1763 10444
3.6. Specific gravity of non-standard samples% 69,5 69,53 76,33 63,06 60,58 67,31+3,37

Table 4. – Water quality used by population in experimental areas and Specific gravity of non-
standard samples (as a percentage) of the different systems of water supply (2010 y.)

№
Name of water supply 
systems and the study of 
quality indicators

Beruni (southern zone) Chimbay (north Zone) Muinak (Maritime Zone)

1 2 3 4 1 2 3 4 1 2 3 4

1. Municipal water pipes:
1.1. Total hardness, mg-eq/L 6,5 15,2 12,7+0,9 90,0 6,6 10,5 9,93+1,07 80,0 7,6 7,9 7,76+0,06 0
1.2. Chloride, mg/L 226,0 439,0 367,2+22,4 80,0 219,0 325,0 301,9+22,7 0 253,0 280,0 266,6+5,79 0

2. Departmental water pipes:
2.1. Total hardness, mg-eq/L 4,5 16,0 10,6+1,2 60,0 7,4 8,6 7,07+0,1 0 - - - -
2.2. Chloride, mg/L 134,0 421,0 259,6+31,0 0 240,0 298,0 265,2+4,6 0 - - - -

3. Wells:
3.1. Total hardness, mg-eq/L 14,1 15,5 14,7±0,2 100,0 7,9 8,3 8,18+0,08 0 8,1 13,1 11,66+1,07 80,0
3.2. Chloride, mg/L 287,0 429,0 367,6+30,4 60,0 250,0 270,0 258,4+4,29 0 255,0 304,0 290,2+1,05 0

Note: 1–minimum figures; 2–maximum figures; 3–averages from investigated samples; 4-Specific gravity of non-standard samples (as 
a percentage)

Conclusions:
The main risk factor for the population is the deterioration of 

the chemical and, if water use from surface water reservoirs 1 and 
2 category — further deterioration of the microbiological quality 
of water;

Given the high rates of Specific gravity of non-standard drink-
ing water samples on the population of Kazakhstan, even when us-
ing municipal and departmental water pipes, as a priority indicator 
should be used, respectively, the overall performance and if the water 
hardness index of values O’zDST950: 2011 “Drinking water”.
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Anti-remodeling efficiency of preparations such as 
perindopril, veroshpiron and bisoprol applied to patients 

with chronic heart failure and metabolic syndrome
Abstract: The aim of this work is to study the anti-remodeling efficiency of complex pharmacotherapy of CHF by use of per-

indopril, veroshpiron and bisoprolol in patients with MS. The study involved 76 male patients with chronic heart failure (CHF) 
II–III FC, with post infarction cardiosclerosis. Depending on the components of MS the patients were divided into 3 groups: 
Ist group (n=27), patients without MS; Group II (n=24), patients with a combination of dyslipidemia (DLP) with abdominal 
obesity (AO) and arterial hypertension (AH); Group III (n=25), patients with a combination of AD, AH and DLP with diabetes 
2 types. A three-month treatment with an implement of the Perindopril, Bisoprolol and Veroshpiron combination in patients 
suffering from CHF without MS promotes regression of non-adaptive remodeling of myocardium and improvement of systolic 
and diastolic function of the heart. The MS in patients with chronic heart failure reduces the anti-remodeling effectiveness of 
the combined application of Perindopril, Bisoprolol and Veroshpiron, which depends on the representation of its components. 
The most marked resistance against therapy exists, when there is a combination of AO, AH and DLP with diabetes of 2 types.

Keyworlds: chronic heart failure, metabolic syndrome, systolic and diastolic left ventricular dysfunction.
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Chronic heart failure (CHF) remains one of the most common 
diseases of the cardiovascular system [1; 2], keeping its tendency to 
further spread among the population. Despite the advances and suc-
cess achieved in the treatment of this disease, the number of patients 
with severe forms of it is still increasing. This leads to the increase in 
the number of primary and repeated hospitalization during the year, 
causing enormous economic loss to many countries. [3] The surviv-
al rate of patients with CHF still remains low. This requires further 
study of various aspects of the disease.

A special  importance  is given to the development of heart 
failure in patients with metabolic syndrome (MS). This is associ-
ated with a high incidence of heart failure after myocardial infarc-
tion (MI) in patients with MS [4; 5], as well as the peculiarities of 
structural and functional changes of the heart. MS is characterized 
by formation of a distinctive hemodynamic and specific damage of 
target organs, which then act as an independent risk factor for car-
diovascular complications [6; 7]. As shown in studies conducted in 
recent years, the peculiarities of heart disorders in MS are the de-
velopment of left ventricular hypertrophy and the inadequate level 
of blood pressure [8]. Some researchers [9] believe that it is the 
obesity which plays the main role in the structural and morphologi-
cal changes of the myocardium. Moreover, there was established a 
relationship between the character of hypertrophy of the LV and 
the type of obesity. The eccentric LVH is typical for glyuteofemoral 
type, while concentric LVH is typical for abdominal type of obesity. 
Structural modifications and remodeling of the heart are also asso-
ciated with the other components of the MS, such as insulin resis-
tance, dyslipidemia and hyperinsulinemia [10; 11]. Thus, in a pathologi-
cal remodeling of the myocardium in CHF in patients with MS not 
only hemodynamic, but also metabolic factors are being involved.

The aim of this work is to study the anti-remodeling efficiency 
of complex pharmacotherapy of CHF by use of perindopril, vero-
shpiron and bisoprolol in patients with MS.

Material and Methods
The study involved 76 male patients with chronic heart fail-

ure (CHF) II–III functional class (FC), with postinfarction car-
diosclerosis. Prescription of myocardial infarction from 6 months 
to 5 years. Verification of the diagnosis carried out on the basis of 
the classification of the New York Heart Association (NYHA), 
six-minute walk test and due scale assessment scale of the clinical 
state. The average  index six-minute walk testing was detected as 
304.7±19,3m (274–338m). Depending on the components of MS 
the patients were divided into 3 groups: Ist group (n=27), patients 
without MS; Group II (n=24), patients with a combination of dys-
lipidemia (DLP) with abdominal obesity (AO) and hypertension 
(AH); Group III (n=25), patients with a combination of AD, AH 
and DLP with diabetes of 2 types.

While diagnosingthe MS, the diagnostic criteria of MS Interna-
tional Diabetes Federation (IDF, 2009) was used. Abdominal obesity 
(AO) (>94 cm for men); level of triglycerides (TG >1.7 mmol/l); the 
level of lipoprotein cholesterol with high density (HSLPVP <1.03 for 
men); blood pressure level (systolic blood pressure >130 mm Hg, dia-
stolic blood pressure >85 mm Hg), glucose level on an empty stomach 
(>5.6 mmol/l) or the presence of diabetes mellitus of type 2 were 
considered as the main components of the syndrome.

The patients under survey were hospitalized in the cardiology 
department of the city hospital number 7 in Tashkent. Patients were 
examined on the basis of the contract with medical diagnostic centre 
of the Ministry of Health of the Republic of Uzbekistan. All exam-
ined patients underwent clinical, laboratory and instrumental meth-
ods of research. Echocardiography (EchoCG) was carried out on the 

machine Mindray (China) by method of lyingin prone position and 
the left side of M and B modes in accordance with the requirements 
of the American Association of Echocardiography (ASE). Wherein 
the followings were evaluated: the ultimate-diastolic dimension 
(UDD), the ultimate-systolic dimension (USD), the thickness of 
the posterior wall of the left ventricle (TPW), the width of the ven-
tricular septal (TVS), the size of the left atrium (LA), ultimate-sys-
tolic volume, ultimate-diastolic volume. Concerning the left ventric-
ular (LV) systolic function, the data was assessed due to the level of 
ejection fraction (EF), which was calculated by the formula Teicholz 
et al. [8], stroke volume (SV), which was defined as the difference 
between the UDV-USV, as well as by the degree of shortening of 
the anterior-posterior size of the left ventricle into systole (% ΔS). 
Concerning the left ventricular diastolic function, the data was as-
sessed due to the maximum speed of the early peak of diastolic filling 
(VmaxPeak E, 0,62 m/s), the maximum speed of transmitral flow dur-
ing systole of the left atrium (VmaxPeak A, 0,35 m/s) and the ratio of 
E/A (1.5–1.6), isovolemic LV relaxation time (IVRT), deceleration 
time of early diastolic filling (DT). The mass of the myocardium 
left ventricular (LVMM) was calculated by the formula Devereux 
RB [9]; index mass of the myocardium left ventricular (LVMMI) 
as a ratio to the area of the body; the left ventricular hypertrophy 
criteria was accepted as LVMMI >125 g/m 2 in men and >110 g/m 2 
in women. The relative width of walls (RWW) was also calculated.

After a two-week washout period, all patients were taking Per-
indopril (Prestarium, Servier), Bisoprolol (Concor, Nycomed), as 
well as Veroshpiron (Gedeon Richter) 50 mg/day within the period 
of three months. Perindopril is titrated at a dose of 4 mg to 8 mg, 
Bisoprolol was titrated in a dose from 5 mg to 7.5 mg.

Statistical analysis of the received data was performed on a per-
sonal computer of IBM PC/AT type by using standard electronic 
program package «biostatic for Windows, version 6.0” The param-
eters were described as M±m. While distributing the values, the 
group comparisons of quantitative variables were performed by us-
ing the variational statistical test (t).

The results of the research
The results of echocardiography studies in patients with chronic 

heart failure, shown in table № 1, indicate the presence of features 
of structural and functional changes in the myocardium in patients 
with MS. All patients with heart failure show the signs of structural 
and functional changes in the left ventricle and left atrium of the 
heart, the severity of which depends on the presence and severity 
of MS. The next stage of this work was to study the anti-remodeling 
efficiency of complex pharmacotherapy using the main set of prepa-
rations for the treatment of heart failure.

After 3  months of treatment with Perindopril, Bisoprolol 
and Veroshpiron applied to patients with chronic heart failure, the 
data obtained (Table № 1) shows a significant positive trend by indica-
tors of echocardiography and Doppler Ehocardiography in patients 
without MS. The weak dynamics of the analyzed indicators was iden-
tified in patients with MS, especially of the third group. Despite the 
positive developments and progress in ultimate-systolic and ultimate-
diastolic pressure and size of the left ventricle in patients of the 1st and 
2nd groups, which showed statistical veracity, the decrease in TVS and 
TPW was negligible. In the third group, the statistical veracity was ob-
served in reduction of only USD and USV. Three-month treatment in 
1st (p<0.01) and 2nd, 3rd (p<0.05) groups contributed to the reduc-
tion of LVMM (p<0.01). However, even if the data of the 2nd and 3rd 
groups approached each other and become nearly similar after the 
treatment, the indicators in the third group still remain significantly 
higher (p<0.01). A similar pattern also appears according to LVMMI.
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Table 1. – Indicators of echocardiography and Dopler Echocardiography in patients with CHF II–IIIFC 
and without MS before and after treatment with Perindopril, Bisoprolol and Veroshpiron

Indicators Treatment periods 1st group (n=27) 2nd group (n=24) 3rd group (n=25)

LA, cm
Before treatment 3,71±0,086 3,94±0,083 4,16±0,09
After 3 months 3,48±0,066° 3,71±0,081° 4,02±0,089

LVMM, g
Before treatment 212,78±6,08 235,88±9,58 283,66±11,58
After 3 months 189,34±7,18°° 210,57±8,21° 249,14±10,65

LVMMI, g/m 2 Before treatment 128,58±4,57 130,93±6,23 163,0±6,67
After 3 months 114,52±4,89°° 116,53±4,58° 146,38±7,39°

TVS, cm
Before treatment 1,09±0,028 1,14±0,027 1,22±0,03
After 3 months 1,04±0,021 1,09±0,026 1,16±0,026

ТPW, cm
Before treatment 1,04±0,021 1,08±0,022 1,12±0,025
After 3 months 1,02±0,021 1,07±0,024 1,08±0,021

UDD, cm
Before treatment 4,73±0,071 4,82±0,068 5,15±0,083
After 3 months 4,51±0,078° 4,64±0,078 4,9±0,089

USD, cm
Before treatment 2,95±0,056 3,11±0,057* 3,47±0,085
After 3 months 2,67±0,061°° 2,84±0,067°* 3,15±0,089°

UDV, ml
Before treatment 132,15±3,62 138,42±3,57 159,48±4,39
After 3 months 122,07±3,29° 126,21±3,81° 149,44±4,1

USV, ml
Before treatment 61,78±2,28 68,5±2,22* 91,16±2,91
After 3 months 49,96±2,39°° 57,88±2,89° 79,68±2,91°

SV, ml
Before treatment 70,37±3,89 69,92±3,28 68,32±2,71
After 3 months 72,11±1,94 68,33±2,47 69,76±2,05

EF,%
Before treatment 52,56±2,02 50,2±1,53 42,72±1,11
After 3 months 59,4±1,13°° 54,39±1,55 46,90±1,10

Dt, mc
Before treatment 189,67±8,5 215,08±8,91 230,83±9,52
After 3 months 166,78±6,88° 189,76±8,68 213,8±10,7

IVRT, mc
Before treatment 85,2±2,05 89,28±2,81 95,29±2,75
After 3 months 78,15±2,51° 81,82±2,53 88,38±2,51

%ΔS,%
Before treatment 37,16±1,73 35,19±1,34 32,47±1,53
After 3 months 40,18±1,88 38,49±1,45 35,66±1,42

РЕ, м/с
Before treatment 0,59±0,018 0,57±0,019 0,54±0,021
After 3 months 0,65±0,018° 0,61±0,019 0,57±0,016

РА, м/с
Before treatment 0,50±0,016 0,53±0,018 0,58±0,017
After 3 months 0,43±0,018° 0,46±0,019° 0,52±0,015°

Е/А
Before treatment 1,18±0,042 1,08±0,054 0,93±0,027
After 3 months 1,51±0,045°° 1,33±0,041° 1,10±0,039°

Heart rate, bpm
Before treatment 75,37±1,72 76,92±1,96 77,4±2,36
After 3 months 70,04±1,58° 73,29±1,37 74,72±1,99

Note: ° — р<0,05; °° — р<0,01 the accuracy of the performance differences before and after treatment.
As a result of the above-mentioned structural changes  in 

patients without MS, a significant improvement of systolic func-
tion is observed after the treatment showed, which is evidenced by 
the increase of ejection fraction (p<0.01). The increase of this in-
dicator is also observed in the 2nd and 3rd groups, which did not 
reach statistical veracity, and lags behind by 8.3% (p<0.05) and 21% 
(p<0.01) respectively, compared to the 1st group. Increasing of the 
degree of anterior-posterior size of the left ventricle into systole is 
a proof of improvement of its systolic function, which was most, 
expressed in the 1st group.

There is a difference between surveyed patients according to the 
results of the effect of the treatment related to the diastolic function 
of the left ventricular. A significant improvement of this function is 
observed in patients without MS, which is evident by statistically 
significant reduction in isovolemic relaxation time of LV, the decel-
eration time of early diastolic filling and maximum speed of atrial 
systole, as well as an increase of the maximum rate of early diastolic 
filling of LV and E/A ratio. However, in patients with MS, espe-
cially in the 3rd group, the decrease of Dt and IVRT, the increase of 

PE were not very significant, and the difference in these indicators 
between the 1st and 3rd groups remained high, reaching up to 28.2% 
(p<0.01), 13.2% (p<0.05) and 12.3% (p<0.01), respectively. Along 
with this, in spite of the decrease in RA (p<0.05), it was higher by 
20.9% (p<0.01) and in spite of the increase in the E/A, this ratio was 
lower by 27.2% (p<0.01) compared to the 1st group.

Discussion
There are different forms of MS exist depending on the number 

and combination of symptoms [14]. Besides the classic, there may be 
alternative options thereof [15]. Based on this, we have identified two 
groups of patients with MS. In the second group the manifestation 
of MS was the combination of AO and AH with DLP. Patients of 3rd 
group had more severe symptoms of MS, in addition to the above 
mentioned features; they had diabetes of 2 types as well. The cur-
rently available published data [16; 17; 18] points to the relationship 
between MS and the structural-functional changes of the heart.

Leading part in the treatment of patients with heart failure is 
taken by ACE inhibitors, β-adrenoblockers and spironolactones 
[2]. Three-month treatment with an implement of Perindopril, 
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Veroshpiron and Bisoprolol to patients without MS, is character-
ized by positive dynamics of structural and morphological param-
eters of LV (decrease in LVMM and LVMMI), left ventricular re-
modeling, and central hemodynamic (reducing of UDV and USV, 
increased ejection fraction). It was also detected a positive effect 
of the therapy on diastolic function of LV, which manifested as a 
decrease of IVRT and DT, as well as an improvementof transmitral 
spectrum (reduction of RA, increasing PE and E/A). A similar pat-
tern, but with a little difference of indicators before and after treat-
menthas been observed in patients with AO+AH+DLP. LVMM 
significantly exceeding the indicator of the 1st group, together with 
LVMMI approached to the level of the 1st group after treatment 
However, the dynamics of central hemodynamic parameters have 
considerably conceded. Despite a significant decline, the USD and 
USV remain statistically and authentically high, whereas ejection 
fraction stays low compared to the 1st group. After treatment, on 
the background of significant reduction of PA and increasing of 
E/A, and according to transmitral spectrum, it was proved that the 
2nd group is much inferior to patients without MS. The results of 
the comparative analysis established that the more severe form of 
MS (AO+AH+DLP+Diabetes2) in patients with heart failure in-
creasingly reduces the effectiveness of the combined application 

of Perindopril, Bisoprolol and Veroshpiron. Statistically significant 
positive changes in these patients after treatment is retraced only 
according to LVMM, LVMMI, USV, PA, and E/A. Preservation of 
statistically significant difference according to UDD, USD and EF 
after treatment between the 1st and the 3rd group represents a signif-
icant deceleration of regression of pathological LV remodeling in 
latter one. This, in its turn, is reflected on the diastolic function of 
LV. Despite the positive dynamics of transmitral flow indicators, 
the current function in these patients’ remains significantly lower 
compared to the patients without MS.

Conclusions:
1. A three-month treatment with an implement of the Per-

indopril, Bisoprolol and Veroshpiron combination in patients suf-
fering from CHF without MS promotes regression of non-adaptive 
remodeling of myocardial and improvement of systolic and diastolic 
function of the heart.

2. The MS in patients with chronic heart failure reduces the 
anti-remodeling effectiveness of the combined application of Per-
indopril, Bisoprolol and Veroshpiron, which depends on the rep-
resentation of its components. The most marked resistance against 
therapy exists, when there is a combination of AO, AH and DLP 
with diabetes of 2 types.
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The role of metabolic syndrome in the nature of postinfarction 
remodeling of the heart in patients with chronic heart failure

Abstract: The aim is to study of heart’s structure and hemodynamic indicators according to composition of metabolic 
syndrome components in the patient with chronic heart failure (CHF) functional class (FC) II–III. 62 men-patient with cardio-
sclerosis after heart attack were examined by the way of echocardiography on CHF FC II–III (NYHA). According to metabolic 
syndrome components they are devided into 3 groups: 1st group (n=20), patients without signs of metabolic syndrome; 2nd 
group (n=21) patients with combination of dyslipidemia (DLP), abdominal obesity (AO), arterial hypertension (AG) and 
hypertriglyceridemia; 3rd group (n=21) with different combination of dyslipoproteinemia, diabetes and obesity also AG and 
hypertriglyceridemia. in CHF passed with metabolic syndrome is seen a clear sign of heart’s systolic and diastolic.the presence 
of metabolic syndrome in CHF also its progressing is the subject to be hypertrophy of left ventricle, breaking the transmitral 
blood flow, also thickening of barier between ventricles and left ventricle back thickness.

Keywords: chronic heart failure, metabolic syndrome, echocardiography, hemodynamics.

Metabolic syndrome (MS) is currently one of the actual medi-
cal and social problems throughout the world. MS, which is char-
acterized by a combination of insulin resistance (IR)/hyperinsu-
linemia, hypertriglyceridemia, gipoalfaholesterinemia, infraction of 
glucose tolerance and other metabolic inflaction, and also arterial 
hypertension is a risk factor of cardiovascular disease [1]. By the 
opinoin of many experts on MS characteristic is the formation of a 
specific kind of hemodynamics and specific damage of organ-target, 
which further acts as an independent risk factor for cardiovascular 
complications [2; 3]. As shown in researches conducted in recent 
years, the peculiarities of heart disorders in MS is the development 
of hypertrophy of the left ventricle (LV), inadequate blood pressure 
levels [4]. MHLV viewed as an independent marker of high risk of 
cardiovascular disease [5], including sudden death [6] and signifi-
cantly affect the mechanism of formation of diastolic dysfunction 
(DD), left ventricular heart [7], which is important in the formation 
of heart failure (HF). Currently, there are few data on the nature of 
the development of heart failure in combination with various MS 
cardiovascular disease that poses the need for further research in this 
direction. For this reason in this study we set the goal to explore the 
nature of cardiac remodeling, promoting the development of heart 
failure in patients with myocardial infarction (MI) due to MS.

Material and Methods
The study involved 76 male patients with chronic heart failure 

(CHF) II–III functional class (FC), with postinfarction cardioscle-
rosis. Prescription of myocardial infarction from 6 months to 5 years. 
Verification of the diagnosis carried out on the basis of the classifica-
tion of the New York Heart Association (NYHA), six-minute walk test 
and due scale assessment scale of the clinical state. The average index 
six minute walk testing was detected as 304.7±19,3m (274–338m). 
Depending on the components of MS the patients were divided into 
3 groups: Ist group (n=27), patients without MS; Group II (n=24), 
patients with a combination of dyslipidemia (DLP) with abdominal 
obesity (AO) and hypertension (AH); Group III (n=25), patients 
with a combination of AD, AH and DLP with diabetes of 2 types.

While diagnosing the MS, the diagnostic criteria of MS In-
ternational Diabetes Federation (IDF, 2009) was used. Abdomi-
nal obesity (AO) (>94  cm for men); level of triglycerides (TG 
>1.7 mmol/l); the level of lipoprotein cholesterol with high density 
(HSLPVP <1.03 for men); blood pressure level (systolic blood pres-
sure >130 mm Hg, diastolic blood pressure >85 mm Hg), glucose 
level on an empty stomach (>5.6 mmol/l) or the presence of dia-
betes mellitus of type 2 were considered as the main components 
of the syndrome.
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The patients under survey were hospitalized in the cardiology 
department of the city hospital number 7  in Tashkent. Patients 
were examined on the basis of the contract with medical diagnostic 
centre of the Ministry of Health of the Republic of Uzbekistan. All 
examined patients underwent clinical, laboratory and instrumen-
tal methods of research. Echocardiography (EchoCG) was carried 
out on the machine Mindray (China) by method of lying in prone 
position and the left side of M and B modes in accordance with 
the requirements of the American Association of Echocardiography 
(ASE). Wherein the followings were evaluated: the ultimate-diastol-
ic dimension (UDD), the ultimate-systolic dimension (USD), the 
thickness of the posterior wall of the left ventricle (TPW), the width 
of the ventricular septal (TVS), the size of the left atrium (LA), 
ultimate-systolic volume, ultimate-diastolic volume. Concerning the 
left ventricular (LV) systolic function, the data was assessed due 
to the level of ejection fraction (EF), which was calculated by the 
formula Teicholz et al. [8], stroke volume (SV), which was defined 
as the difference between the UDV-USV, as well as by the degree of 
shortening of the anterior-posterior size of the left ventricle into sys-
tole (% ΔS). Concerning the left ventricular diastolic function, the 
data was assessed due to the maximum speed of the early peak of dia-
stolic filling (VmaxPeak E, 0,62 m/s), the maximum speed of transmi-
tral flow during systole of the left atrium (VmaxPeak A, 0,35 m/s) and 
the ratio of E/A (1.5–1.6), isovolemic LV relaxation time (IVRT), 
deceleration time of early diastolic filling (DT). The mass of the 
myocardium left ventricular (LVMM) was calculated by the formula 
Devereux RB [9]; index mass of the myocardium left ventricular 
(LVMMI) as a ratio to the area of the body; the left ventricular hy-
pertrophy criteria was accepted as LVMMI >125 g/m 2 in men and 
>110 g/m 2 in women. The relative width of walls (RWW) was also 
calculated. MMLV calculated by Devereux RB formula [9]; LVM-
MI — LVMM to the area of the body; criteria for left ventricular 
hypertrophy received LVMI> 125 g/m2 in men and> 110 g/m2 in 
women. Calculated relative to the wall thickness (UTS).

LVMM=1,04* [(UDDlv+TPW+TVS) 3-UDDlv
 3] — 13,6 g;

LVIMM= LVMM/Sbody g/sm 2;
Sbody=М 0,425 * Р 0,725 * 0,007284 g/sm 2;

%∆S=UDD-USD/UDD%.
Statistical analysis of the data was performed on a personal 

computer type  IBM PC/AT using standard electronic package 
program «biostatic for Windows, version 6.0.” The parameters are 
described in the form of M ± δ. If the distribution of values group 
comparisons of quantitative variables was performed according to 
using Student’s t test statistical variations (t).

Studies rtesults
Patients with CHF II–III FC, who had similar results of the 

study with six minute testing, have significant differences according 
to echocardiography and Doppler echocardiography (Table № 1), 
depending on the existence and nature of their representation of 
the metabolic syndrome (MS). Indicate the presence of features 
of structural and functional changes in the myocardium in patients 
with MS. The comparative analysis established that the TPW and 
TVS were more increased in patients with MS rather than in patients 
without MS. Whereas the differences according to these indicators 
between 1st and 2nd groups were not significant, in the third group 
TVS was greater by 11.9% (p<0.05), and TPW by 7.7% (p<0.05). 
It is associated with an increase in ultimate-systolic and ultimate-
diastolic size and volume of the left ventricle, which causes an in-
crease in MMLV and IMMLV.

The patients in group II compared to patients of group I, have 
a significant increase in the USD and USV (p<0.05), with little dif-
ference in the UDD and UDV. 3rd groups differ with a consider-
able increase in both ultimate-systolic and ultimate-diastolic vol-
umes and sizes. The UDD amount  in these patients was greater 
by 8.9% (p<0.01), the USD by 17.6% (p<0.01), UDV by 20.6% 
(p<0.01) and USV by 47% (p<0.01). As a consequence of the above 
mentioned changes, the LVMM in patients with MS was greater by 
10.8% (p<0.05) and 33.3% (p<0.01) in the second and third groups 
respectively. However, the index points to a significant increase of 
the current indicator only in the third group.

Table 1. – Echocardiography and Doppler echocardiography parameters of structural and functional 
changes in the left ventricle of the heart in patients with heart failure and metabolic syndrome

Indicators 1st group (n=27) 2nd group (n=24) 3rd group (n=25)
LA, cm 3,71±0,086 3,94±0,083* 4,16±0,09**
LVMM, g 212,78±6,08 235,88±9,58* 283,66±11,58**
LVMMI, g/m 2 128,58±4,57 130,93±6,23 163,0±6,67**
TVS, cm 1,09±0,028 1,14±0,027 1,22±0,03*
ТPW, cm 1,04±0,021 1,08±0,022 1,12±0,025*
UDD, cm 4,73±0,071 4,82±0,068 5,15±0,083**
USD, cm 2,95±0,056 3,11±0,057* 3,47±0,085**
UDV, ml 132,15±3,62 138,42±3,57 159,48±4,39**
USV, ml 61,78±2,28 68,5±2,22* 91,16±2,91**
SV, ml 70,37±3,89 69,92±3,28 68,32±2,71
EF,% 52,56±2,02 50,2±1,53 42,72±1,11**
Dt, mc 189,67±8,5 215,08±8,91* 230,83±9,52**
IVRT, mc 85,2±2,05 89,28±2,81* 95,29±2,75**
%ΔS,% 37,16±1,73 35,19±1,34 32,47±1,53*
РЕ, м/с 0,59±0,018 0,57±0,019 0,54±0,021
РА, м/с 0,50±0,016 0,53±0,018* 0,58±0,017**
Е/А 1,18±0,042 1,08±0,054* 0,93±0,027**
Heart rate, bpm 75,37±1,72 76,92±1,96 77,4±2,36

Note: * — р< 0,05; ** — р< 0,01; *** — р< 0,001 compared to 1 group.

Along with the structural changes in patients with heart failure, 
there were identified the left ventricular dysfunctions as well, which is 

most determined in patients with MS. In particular, in the third group 
the EF was lower by 18.8% (p <0.01), which particular is due to the 
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decrease in the shortening degree of the anterior-posterior size of the 
left ventricle into systole by 19.2% (p<0.01). Patients with MS differ 
by more severe manifestations of diastolic dysfunction as well, which 
as evident by the significant increase of RA in 2nd group (p<0.05) 
and the third group (p<0.01) patients within the slight decrease in 
PE, as well as a decrease in E/A ratio by 7.6% (p<0.05) and 19.5% 
(p<0.01), respectively. The disturbance of transmitral blood flow is 
associated with the increasing of left ventricular isovolemic relaxation 
time by 8.6% (p<0.05); 15.9% (p<0.01), as well as the deceleration 
time of early diastolic filling by13.4% (p<0.05) and 21.7% (p<0.01) 
in the 2nd and 3rd groups, respectively. The disorder of systolic and 
diastolic function of LV leads to strained work of the LA. The received 
data indicates that the changes revealed by the LV in patients without 
MS are not reflected on LA condition, while in patients with MS has 
an increase in its size. Herewith, if this figure in the second group is in-
creased by 6.2% (p<0.05) in the third group the difference reached by 
12.1% (p<0.01), which is out of range.

Thus, all patients with heart failure show the signs of structural 
and functional changes in the left ventricle and left atrium of the 
heart, the severity of which depends on the presence and severity 
of MS. The next stage of this work was to study the anti-remodeling 
efficiency of complex pharmacotherapy using the main set of prepa-
rations for the treatment of heart failure.

Conclusions:
1. The presence of metabolic syndrome  in patients with 

chronic heart failure is an important factor reinforcing the patho-
logical cardiac remodeling of LV.

2. The presence of metabolic syndrome  in patients with 
chronic heart failure is an important factor progression of systolic 
and diastolic dysfunction of LV,

3. More pronounced changes in echocardiographic param-
eters are most manifested within the combination of DLP, AO and 
diabetes of 2 types.
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Comparative characteristics of clinical and functional parameters 
of rheumatoid arthritis, depending on the zone of residence

Abstract: Retrospective analysis shows that clinical and functional parameters of RA differs in four areas of Uzbekistan, which 
does not exclude the probability of the impact of climatic and geographical factors of the environment in the course of the disease.

Keywords: rheumatoid arthritis, geographic zone.

Introduction. Climatic features of human habitat have always 
been the most important factor affecting to their health. If we detect 
any marked effect on human health among different environmental in-
dicators, it became clear that the priority is the environmental factor — 

up to 30%. Of these, pollution accounts for 20% and climatogeograph-
ic conditions — 10% [1, 157–158]. Therefore, in this days it is obvious 
that the problems associated with the disease can not be considered 
without debate and without the features of the environment.
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Climatic factors, according to a study conducted under the 
auspices of the WHO, are treated as external risk factors that could 
adversely affect the functioning of all systems of the human body, 
as well as the course and outcome of various diseases, including 
rheumatic diseases [2, 28–30]. In recent years, it began to discuss 
the possible connection of the current course of the rheumatic ar-
thritis with adverse environmental factors [3, 68]. RA is a multifac-
torial disease in which the interaction of genetic component and 
environmental factors determines not only the disease but also its 
pronounced clinical polymorphism [4, 2206]. Worsening of disease 
occurs under the simultaneous influence of many climatic factors: 
solar radiation, atmospheric circulation and the number of local fea-
tures of climate [5, 1747; 6, 7–8; 7, 86].

Till the now, Uzbekistan is the object of many works of medi-
cal and geographic focus, as Republic distinctive of its geographical 
location, climate and nature of the development of industry and ag-
riculture. However, most of them studied separate group of diseases 
or separate regions or separate populations.

Thus, the problem of complex medical and geographical re-
search, according to the different areas of our republic is not re-
solved, that determines the urgency of the problem.

The aim of this study was in example of RA to conduct a com-
parative analysis of the manifestations of the disease in various cli-
matic and geographical regions of Uzbekistan.

Materials and methods. The comparative analysis was based 
on a retrospective study of outpatient’s card and case record of pa-
tients. A total of 2013 patients with documented data in Khorezm 
with RA (n = 550), Surhandarinsoy (n = 498) and Namangan (n 
= 504), as well as the city of Tashkent (n = 461). In this work, an 
attempt was made to form conclusions about characteristics of the 
disease, depending on the place of residence of patients, using doc-
umentary evidence, which reflects the results of follow-up a large 
enough group of patients. Radiological evaluation was based only 
on x-ray images.

Statistical processing of the results of research carried out by 
methods of parametric statistics with calculation of the arithmetic 
mean value (M) and the mean square error (m). The significance 
of differences was assessed by Student’s t test with Bonferroni cor-
rection.

Results and discussion of the data. The study of the dynam-
ics of the main indicators of the disease in patients with RA which 
based on retrospective analysis has shown that the disease can be 
characterized by two parallel operating factors: disease activity and 
progression of destructive changes in the joints. So, dynamics of 
disease activity over time, between the zones can be traced signifi-
cant differences in the severity of articular syndrome. Thus, in the 
first year of the disease regions of different initial manifestations, 
zone III patients were significantly different (p <0.05) from other 
areas mostly original lesions of the proximal interphalangeal and 
wrist joints (82.5%), whereas patients zone IV differed significantly 
(p <0.05), mainly affecting the knee and hip joints (62.4%).

Retrospective evaluation of the dynamics of the joint changes 
on the basis of studying the rate of progression of radiographic 
changes carried out in the presence of X-rays images (n = 686). The 
average erosion in the small joints have appeared in patients of all 
zones an average of 1,53 ± 0,42 years from the onset of the disease. 
Formation of the radiological stage III occurred after an average of 
3,1 ± 0,71 years, and stage IV — after 5,43 ± 0,53 years from the 
onset of the disease. If the patient at the end of 3rd year of follow-up 
was III or IV radiographic stage RA or erosion in the joints have 
been detected within the first 1.5 years of onset (earlier than the 
average for the whole area), — progression considered fastly. In the 
absence of these signs it was considered a slow progression. As a 
result, from Fig. 1. shows that the group with rapid radiographic pro-
gression was II (63,5%; p <0.05) and IV zones (78.7%; p <0.05). At 
the same time patients zone III in 67.7% of cases there is a significant 
(p <0.05) slower radiographic progression.

Fig. 1. Levels of radiographic progression in RA patients

The combination of assessments of the dynamics of disease 
activity and radiographic progression has allowed distinguish the 
difference in the studied region (Table 1). In principle, patients can 
be released depending on the evaluation of these two factors; the 
activity can be assessed as a low and high and progression — slow 
and fast. According to the study documentation in patients who 
had initially low disease activity (1st degree), it is usually kept in the 
surveys over time (25.1%). For patients with 3rd degree activity has 
also been characterized by stability of this parameter: 76.8% high 
disease activity persisted, and only 23.2% activity has decreased. 
Among patients with 2nd degree of activity 59.4% of patients in the 
dynamics remained the same degree of activity, or it is periodically 
reduced to 1st degree, 40.6% of patients remained predominantly 2nd 

degree of activity with the periodic rising up to 3rd degree.
In this regard, the dynamics of disease activity has been divid-

ed in two categories of patients:
1) patients with 1st degree of RA activity at baseline or with 2nd 

degree of activity without tendency to increase;
2) high (3rd degree) the activity of RA or with 2nd degree of 

activity with its periodic increase to 3rd degree.
Thus, in evaluating the dynamics of disease activity and radiograph-

ic progression zone II and IV significantly, unlike other different “high 
or recurrent” activity with rapid radiographic progression (50.3% and 
74.8%, respectively; p <0.05). As can be seen from Table 1, in 55.1% of 
patients zone III (p <0.05), there is activity as “low or moderate, with a 
tendency to reduce “ with slow radiographic progression.
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Table 1. – Dynamics of disease activity and radiographic progression of RA, depending on the zone of residence

Activity Regions 
X-ray progression 

slow rapid

Low to moderate with a tendency to decrease (%)

I zone (n=226) 44,2 *& 41,2*&
II zone (n=159) 10,7*$ 13,2*$
III zone (n=198) 55,1$ 26,7$
IV zone (n=103) 5,8& 3,9&

High or recurrent (%)

I zone (n=226) 9,7*& 4,9*&
II zone (n=159) 25,8*$ 50,3*$
III zone (n=198) 12,6$ 5,6$
IV zone (n=103) 15,5& 74,8& Ј

Note: p <0.05 — significant differences of statistically significant indicators of the study: * — when comparing the I and II zones; # — 
when compared zones I and III; $ — when compared zones II and III; &- the comparison zones I and IV; ® — when compared zones II 
and IV; J — when compared zones III and IV.

In addition, a retrospective study allowed us to estimate the 
difference between the areas of extra-articular manifestations of 
rheumatoid arthritis. Thus, the frequency of occurrence of visceral 
forms zone II was 49%, and IV-zone — 56.5%, and the indicators 
for the presence of seropositive resulting composition in the same 
areas — 67% and 75%, respectively.

Human adaptation to the new conditions of the environment is 
characterized by stress regulatory mechanisms, that is, in particular, 
changes in the structure of biological rhythms of different functional 
systems of the body. From a number of human physiological systems, 
which shows the particular laws of development of adaptive responses, 
least studied is the reproductive system. In the context of the general 
adaptive mechanisms to assume that changes in the functions of the 
reproductive system are secondary. No exception is that the climatic 
and geographical uniqueness of various regions of Uzbekistan is also 
apparent in the adaptive changes in the reproductive system reproduc-
tive homeostasis. Therefore, in estimating the quality of the genetic 
health of the population under the influence of the negative effects 
of environmental pollution recently used indicators of reproductive 

function. A retrospective analysis showed that in the zone IV domi-
nated cases with reproductive disorders in 70.3% of cases opposite to 
53.1% in the I zone (compared to the I zone p = 0.002) and 44.6% of 
the cases in zone III (in compared to III zone p = 0.0011). According 
to data recorded in the outpatient’s card, the main among disorders 
of the reproductive system have been changes in the menstrual cycle, 
particularly algomenorrhea, oligomenorrhea, dysmenorrhea, metror-
rhagia, and spontaneous abortion.

By studying certain indicators, it was found that among patients 
with II and IV areas dominated incidence with the need for treat-
ment (39.7% and 42.4%, respectively) in one year, and among the 
patients I and III zones opposite dominated the event with long-
term remission (41.7% and 61.2% respectively). In turn, patients of 
zone IV of significantly (p <0.05) is often consulted a doctor about 
the problem in the past 3 years, in average of 8,02 ± 2,4 times a year.

Conclusions: Retrospective analysis shows that clinical and 
functional parameters of RA differs  in four areas of Uzbekistan, 
which does not exclude the probability of the impact of climatic and 
geographical factors of the environment in the course of the disease.
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Creation of the informational model of toxic myocarditis 
occurred under the influence of pesticides

Abstract: Creation of productive knowledge is important whereas on the base of this knowledge we can diagnose morpho-
logic and morphometric properties of vascular stromal tissues of myocardium under toxic myocarditis on the bases of clinical 
symptoms. Consequence of this is a proper therapeutic strategy that will have a life importance for the patients.
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Introduction. Diseases of the cardiovascular system are now 
a major cause of disability and mortality of the adult population in 
many countries around the world. Rat heart and human heart are 
anatomically similar, despite the differences in size and frequency of 
contractions [2; 3].Therefore, when studying the effect of the impact 
of environmental factors on the heart and the creation of models of 
diseases of the cardiovascular system are widely used rat.

At toxic lesion of the heart main quality and muscular and quan-
tity changes occur in stroma-vascular and muscular structures of the 
heart. As it is an exactly morphologic change of the vessels and stro-
mas that lead to pathological changes in parenchyma of the heart and 
manifest with appearance of clinical symptoms [1; 4; 7], Therefore 
above characteristics of morphometric state of the vascular stromal 
tissue and cardiomyocytes ratio should be assessed as a background 
average. In order to do this, it is necessary to choose such charac-
teristics of morphometry that will provide quantity assessment and 

this characteristic must express exactly the morphometry of vascular 
stromal tissue that plays a causal role in developing of toxic dam-
age in cardiomyocytes [8; 9].

The purpose of this study of morphometric ratios of intersti-
tial and muscular fibers of myocardium under toxic damage.

Materials and methods. We used 42 rat heart specimens divid-
ing them into 3 groups: control group, experimental group under 
explosion of keenmix and cotorone.

General morphometry of toxic myocarditis  is a thickness 
of vascular stromal  interstitial and heart cardiomyocytes. There-
fore we measured the average thickness of vascular stromal inter-
stitial of myocardium with the micro-specimen that were stained 
by hemаtoxylin-eosin and marked with letter L. Then we measured 
average thickness of myocardial muscular fibers and marked with 
letter D.

This is shown on image-1.

Image 1. Measurements of structural elements of myocardium

To eliminate the statistic error of measurement in increasing mi-
cro drugs introduced the standard coefficient β that has no dimension.

L – average thickness interstitial of myocardium.
D – average thickness of muscular fibers.
β – coefficient. β =L/D.
This characteristic named as β -coefficient for the study of mor-

phometry of the toxic myocardial damage determined by us for the 
first time. As a matter of fact this coefficient expresses the average 
background state of morphometric ratios of interstitial and muscular 
fibers of myocardium under toxic damage.

Results of the research. Calculation results of coefficient β in-
dicated that observed regular changes in defined quantity of obser-
vations (n) from 10th to 18th in the groups.

First determined the value of β coefficient on rats in the control 
group, which is for normal myocardium. (table1). From table 1 it is 
clear that average variations coefficient can be assessed with -coefficient 
which have certain consequences that appear as clinical symptoms. 
This property of β — coefficient give us chance to create productive 
base of knowledge (PBN) for toxic damage of myocardium. PBN is a 
basis of recognition of morphometry and interstitial morphology and 
muscular fibers of the heart on the basis of clinical symptoms.

Table – 1. Indicators of the coefficient β depending from the types of toxic affect in animals

Group names N Бета — β P
Control animals 12 β = (0,78±0.14).
1st group injection of keenmax 15 β = (1,48±0.34) P<0.05
2st injection of cotoranes 15 β = (1,17±0.24) P<0.001

Image 2. Posterior wall of left ventricle of rat heart of control group. Staining: hematoxylin-eosin. Magnification: OC10, OB20

In the control group coefficient β  is equal  in average to 
0.78±0.14. Under the influence of keenmax and cotorone observed 
analogical changes in terms of vessels (image 3). In the small vessels 
of the heart revealed hyperemia, stasis and diapedetic hemorrhage, 

which is accompanied by vascular edema, swelling and disorganiza-
tion of connective tissue stroma. Reactive changes in the venous ves-
sels were distributed in the form of expansion and plethora of them, 
the development of parivascular edema and diapedetic hemorrhage, 
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which are the result of toxic influences of pesticides that is devel-
oped from violation of the micro circulatory channel, toxic venous 
plethora and increase in vascular permeability.

Increase in micro-vascular permeability of venous vessels were 
accompanied by the release of liquid part of blood. In a 1st group 
under the influence of keenmax, when on the vessel walls and inter-

stitial connective tissue developed edema, mucoid, fibrinoid swell-
ing and disorganization of the structural elements, due to which 
occurs thickening of the vascular stromal interstitial of the myocar-
dium (image 3) is marked increase in β coefficient indicator up to 
2.0 times compared to the norm.

Image 3. Posterior wall of the right ventricle of rat heart when influenced kotoran. 
Staining: hematoxylin- eosin. Magnification: OC10, OB20

Reasonable increase of the following coefficient can be consid-
ered as a diagnostic indicator and is an evidence of toxic interstitial 
damage of the heart myocardium. In the 2nd study group with ad-

ministration of cotorone in animals compared with the first group 
occurred less pronounced vascular wall changes, by which the coef-
fitient β consist in average 1,17±0.24.

Image 4. Posterior wall of the right ventricle of rat heart when influenced ceenmex. Rapid expansion of 
the interstitium due to toxic edema. Staining: hematoxylin-eosin. Magnification: OC10, OB20

Our conducted experiment  indicated that this coefficient  is 
really morphometric criterion in assessing the degree of the heart 
damage of toxic nature.

Conclusions:
1. Indicators of β coefficient reflects morphologic and mopho-

metric state of the vascular wall and interstitial in terms of myocar-

dial cardiomyocytes and can be used as a prognostic indicator under 
toxic myocarditis.

2. Increase in the coeffitient β, compared to the norm indicat-
ed of the thickening of the walls of blood vessels and interstitinum 
that is a prognostic indicator of toxic myocardial damage.
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Addictive patients with deviant behavior and their relatives
Abstract: The results of the study widen the capabilities of the diagnostics of suicidal behavior patterns in patients with 

addictive impairments and provide prognosis of readaptation and re-socialization ways.
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Modern stage of psychiatry and narcology development is char-
acterized by deepening of the deviant behavior problem. Increase 
of the number of deviant behavior cases especially among people 
suffering psychic and narcologic diseases conditions the necessity 
of study and design of the therapy, rehabilitation, and prophylactic 
strategies [2; 3].

Practical solution of the problems of deviant behavior preven-
tion mostly depends on duly diagnostics of these states and early 
medical and social-psychological help to people with addictions 
[1; 2].

The objective: is to study the character of clinical symptoms in 
addictive patients with deviant behavior.

Materials and methods of the study. From the total number 
of 102 patients with opiate narcomania 45 patients with opiate nar-
comania without deviant behavior (44.1%) were distributed to the 
1st group including 27 men (60.0%) and 18 women (40.0%). 2nd 
group involved 57 patients with opiate narcomania with deviant 
behavior (55.9%), among them 36 men (64.9%) and 20 women 
(35.1%).

The 1st group  included 45  patients the age of which was 
25.65±3.54 years old. It is important to note that this group was 
presented mostly by young patients: about half of them were young-
er than 25 years old — 20 patients (46.51%), and it was reliably 
higher than in the 2nd group. The prevalence of heredity was reli-
ably lower than in the 2nd group, and it was 72.09%. In the most 
cases as well as in the 2nd group there was hereditary father’s al-
coholism in 20.93% cases. Personal deviations were registered in 
18.60% cases. Analysis of micro social environment in pre morbid 
showed that patients of that group were raised in full families in 
65.13% cases (28 patients), and it was reliably more often than in 
the 2nd group. Patients in the 2nd group were raised in hyper care 
conditions (19 patients — 44.18%), and it was reliably more often 
than in the 1st group; in the conditions of all-permissiveness almost 
reaching total absence of control — 14 patients (32.56%). In this 
group the total characteristic peculiarity of pre-morbid background 
was presence of affective and reactive lability, affective excitability, 
diminished control over emotional reactions. In this group there is 
prevalence of patients with excitable, hysterical and passive-aggres-
sive personal radicals in pre morbid respectively in 30.23%, 16.28% 
and in 16.28% cases. Excitable personal features in the 2nd group in 
pre morbid diagnosed reliably more often than in the 1st group. In 
comparison with the first group there was reliably higher prevalence 
of instability and narcissism features. Psychic infantilism in the pa-
tients of the second group was diagnosed in 23.26% cases. Different 
from the 1st group, in the 2nd group expression degree of personal 
deviations in pre morbid period did not reach the level of psychopa-
thy, and it was limited by character accentuation.

Peculiarities of pre morbid personality development  in the 
patients of the 2nd group included neurotic reactions (in 34.88% 
cases), which differed by easy appearance under influence of some 

psychic traumatizing factors and short-term emotional-psychic im-
pairments. Before the start of the disease the patients of the 2nd 
group had affective impairments reliably more often than in the 1st 
group. These were mostly of the depressive spectrum, and in the 
clinical progress there was prevailing of bad mood, sadness, sup-
pression status, rare asthenic and ipochondric inclusions. There were 
fluctuations of mood with individual significant events and dates; 
there were also alterations of mood independent of external reasons. 
In 20.93% cases patients of that group together with the periods of 
decreased mood had periods of “raise”, when there appeared con-
fidence in own forces and increase of the energy. In the patients of 
the 2nd group we observed protest reactions in pre morbid period 
reliably more often than in the patient of yhe 1group (28 patients — 
65.12% cases). Deviant behavior was observed in the 1st group less 
than in the 2nd group — 23.26% cases.

Results of the research. In patients of both groups term from 
the start of drug taking till the appearance of AAS was from three to 
four months (35.0% and 68.9%; p<0.05). The number of patients 
with that period duration less than 1month was greater in the 2nd 
group than in the 1st one (29.8% and 17.8%; p=0.05). Increase was 
registered according to the value — from 31 to 90 days (28.0% and 
13.3%; p<0.05). Period from 121 to 180 days covered only BNS 
(7.0%; p<0.05).

Light degree of AAS was fixed only among the patients of the 
1st group (28.8%; p<001). Expressed degree of the impairments 
was more often registered in the 2nd group in comparison with the 
1st group (38.6% and 11.1%; p<0.05).

Spontaneous remissions were registered less in the 2nd group 
(8.8% and 24.4%; p<0.05). Therapeutic remissions were registered 
less in the patients of the main group (35.0% and 68.9%; p<0.05). 
The values of forced remissions were more often detected in the 2nd 
group than in the 1st one (56.1% and 6.6%; p<0.01).

Probably low therapeutic efficacy of treatment and rehabilita-
tion programs in comparison with the patients of the control group 
was explained by underestimation of deviant behavior factor and, 
as s result exclusion of therapeutic measures aiming prevention of 
that behavior from the scheme of treatment. Though some authors 
underline that deviant behavior is qualitative psychic pathologic pre-
diction of incomplete therapy and restart of psychoactive substances 
administration (Farley T. A. et al., 1994).

Dysphoric status was more often observed both in the structure 
of AAS (50.9% and 24.4%; p<0.05), and in remission (28.0% and 
13.3%; p<0.05). We revealed irritability and sad malicious emo-
tional status.

Differences were detected both  in AAS (29.8% and 17.8%; 
p=0.05), and  in remission (45.6% and 24.4%; p<0.05) also  in 
anxious-ipochondric syndrome. Anxious-ipochondric  impair-
ments revealed a link with other psychic pathologic phenomena. 
Though these impairments had no clinical-syndromal complete-
ness. That’s why we had no sufficient basis for inclusion of that state 
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to ipochondric neurosis (F45.2). Ipochondric symptoms in the ob-
served patients differed by expressed polymorphism. Raised anxiety, 
concentration on body feelings and own emotional status in these 
patients provoked non-satisfaction with these sensations and desire 
to its improvement and demanding additional medicines from doc-
tors. In the discussion of their status with each other these patients 
soon got notions about bad feeling, uselessness of the performed 
therapeutic measures. All these were accompanied by worsening of 
mood and intensification of pain feeling.

Asthenic-depressive symptoms reliably prevailed  in the 1st 
group (19.3% and 57.8%; p<0.01); (26.3% and 62.2%; p<0.05). 
They complained about fatigue, unpleasant feeling in the area of 
heart. Depressive symptoms were characterized by little depth 
and instability. Often complaints were about bad mood.

Quantification of the components of pathologic inclination for 
drugs (PID) was performed according to the scale worked out by 
M. A. Vinnikova (2004).

Periodic thoughts about narcotic drug appeared rarer in the 1st 
group than in the 2nd one (22.8% and 48.8%; p<0.01), and constant 
thoughts about drug — more in the 2nd group (45.6% and 20.0%; 
p<0.05). Some patients of the 2nd group associated memories about 
narcotic intoxication with possible application of “the right of gold-
en injection”, i. e. leave this life.

Specific weight of the expressed depression with anguish was 
higher in the 2nd group (35.0% and 20.0%). First of all there were 
complaints about feeling everything gray around, no perspective for 
future, no will to communicate with anybody. The result according 
to anxiety demand attention, as there are differences in all expression 
degrees: slight — 14.0% and 2.2% (p<0.05); middle — 29.8% and 

17.7% (p=0.05); severe — 38.5% and 11.1%; p<0.01). Dysphoria 
state with prevailing in the 2nd group was expressed in increased 
conflict making, malignancy (49.1% and 28.8%; p<0.05). Specific 
weight of the patients with dysphoria was 82.3% in group 2 and 
53.1% in group 1.

We revealed high level of sleeping disorders in the 2nd group 
(43.8% and 33.3%; p>0.05). Qualitative characteristics of dyssom-
nia was change of its day rhythms. Specificity of dreams in the pa-
tients of the 2nd group was that besides dreams with narcotic theme 
these patients had fearful dreams, including aggressive ones. Dreams 
repeating for several times (31.5% and 13.3%; p<0.05) conditioned 
the decrease of mood, exacerbation of  vegetative symptoms. It 
should be noted that maximally expressed disorders of behavior 
were registered in the patients of the 2nd group (29.8% and 17.7%; 
p=0.05).

Formal and formal-forced programming for the therapy as met 
less  in the 1st group (33.3% and 62.2%; p<0.05), while negative 
programming was higher in the 2nd one (52.6 and 31.1%; p<0.05). 
The patients of both groups were aware of their disease (59.6% and 
71.1%).

Conclusion. The established affective impairments have cer-
tain interrelation with personal characteristics of the examined pa-
tients. Results of the study widen the capabilities of diagnostics of 
suicidal behavior patterns in the patients with addictive impairments 
and provide prognosis of readaptation and re-socialization ways. 
The obtained results of clinical, structural and dynamic peculiari-
ties of deviant behavior in addictive patients provide the possibility 
for scientific basis and design of complex differentiated therapeutic-
rehabilitation programs.
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Efficacy assessment of the activities for prophylaxis 
of micro nutrients deficit in children

Abstract: Programs in the field of nutrition implemented in Uzbekistan, such as supplementation of children from 6 to 
59 months old with vitamin A, rational nutrition and consumption of fortified flour promote the improvement of immunity in-
dicators and normalization of serum retinol. It conditions the prophylaxis and liquidation of nutrition disorders and harmonic 
development of children during initial 5 years of life.
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The notion of vitamin deficit being one of the important rea-
sons of children’s health deterioration occupies a stable place in the 
modern pediatrics and children’s nutriology. At the same time many 
aspects of that problem, and particularly causes of appearance of vi-
tal micro nutrients deficiency, forms of that deficiency and various 
approaches to its prevention, did not find sufficient reflection in the 
modern literature. In our opinion it is linked especially with pro-

phylaxis of vitamin deficiency in children during initial 5 years of 
life [4; 5; 8].

Though subnormal supply of vitamins is not accompanied with 
expressed clinical impairments, it significantly diminishes resistance 
of children to the impact of infectious and toxic factors, physical and 
mental workability; it slows down the terms of recovery in children 
with various pathologies  including children with severe trauma, 
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burns, postoperative patients; it promotes exacerbation of chronic 
diseases of the upper respiratory ways, gastric intestinal system, and 
hepatic-billiary system [2; 4; 7].

Deficit of vitamin A is considered to be a global problem. Ac-
cording to WHO data every year 140 million school age children 
and 7 million pregnant women suffer vitamin A deficit in the world. 
4.4 million children and 6.2 million women suffer xerophthalmia. 
1.2–3 million children die as a result of vitamin A deficit [9].

Prophylaxis of vitamin deficit should be targeted to provision 
of complete compliance between the children’s demand of vitamins 
and vitamins supply with food [3]. Studies performed during re-
cent years showed that none of herbal or animal products cannot 
compensate vitamin A deficit, that’s why additional supply of it is 
necessary [6; 7].

A program proposed by UNICEF “Supplementation of vitamin 
A” was performed in 2003 in Uzbekistan. Main branches in the im-
provement of nutrition are widening of the spectrum and covering 
of population by supplementation of fortified food products, widen-
ing of target groups of children’s population for supplementation of 
micro elements and vitamins, and formation of the skills of rational 
feeding of children and nutrition of adults [1].

The objective: is to evaluate the efficacy of the actions for pro-
phylaxis of micro nutrients’ deficit among children in the Republic 
of Uzbekistan.

Materials and methods of the research: For the definition of 
the efficacy of the implemented measures we selected 513 children 
under 5 years old, among which we performed supplementation of vi-
tamin A starting from 6months (in compliance with WHO recom-
mendations these children got 1 capsule of vitamin A 100000 Units in 
6 months, and starting from 12 months 1 capsule 200000 Units once 
every 6 months, I. e. totally they got 6 capsules of vitamin A). Besides 
that, families of these children had explanatory work for healthy nutri-
tion, and these families used fortified flour in their ration.

The control group involved 227 children who did not get vita-
min A due to any reason in all recommended ages (who received 
from 1 to 3 capsules).

Immunologic studies were performed in 84 children, among 
them 64 frequently sick children (FSC) and 20 actually healthy ones 
who composed the comparison group.

Results of the research: Comparative analysis showed that the 
children of the main group grew and developed better and met the 
demands of WHO standards. The analysis of antropometric values 
showed that average value of the weight in relation to the age in chil-
dren receiving vitamin A was 15.2±1.4 kg in girls and 14.8±1.6 kg in 
boys and that corresponded to the interval “mediana (0) +1 СО» 
WHO standards, while in the group of children who did not get vi-
tamin A that value was 11.8+0.9 kg in girls and that corresponded to 
the interval «-2 СО — –1 СО», which wad the risk of low weight, 
and 10.2+1.5 kg in boys corresponded to the interval «-3 СО — 
–2 СО», considered to be decreased weight. The analysis of indi-
vidual development showed that the percentage of children with 
decreased weight in the group of children receiving vitamin A was 
1.9%, and in children who did not receive vitamin A 7.2%.

The impact of vitamin A on the development and growth of 

children once again was proved by the results achieved in the mea-
surement of the height of 5 years old children. So the average value 
of girls’ height was 97.2±2.4 cm, and boys — 94.5±1.5 cm. In the 
group of children receiving vitamin A these values  in girls were 
90.4±3.4  cm, and  in boys  — 89.2±2.4cm. Individual analysis 
showed that among the children receiving vitamin A retardation of 
growth was observed in 2.2% of the children; and in children who 
did not receive vitamin A 14.2%.

Vitamin A also promoted harmonic development of the 
children. Body weight index both in girls and boys corresponded 
to mediana (0) and was equal to 16.7±1.1  kg/sq.m  in girls and 
16.4±1.5 kg/sq.m in boys. In the group of the children who did 
not receive vitamin A these values were respectively 14.75±1.6 and 
12.75±1.2 kg/sq.m and testified light degree protein-energetic de-
ficiency in girls, medial degree in boys.

In the analysis of immunogram of 64 frequently sick children 
we revealed relative leucopenia compared with the children from 
the control group 5599.7± 332.7  in 1mkl  versus 7300±370  in 
1 mkl respectively (P<0.05), and also we observed lymphopenia 
(46.7±2.1%, P<0.05, versus 48.1±1.4%). Similar tendency was ob-
served in the amount of CD 3+ cells; that value was 40.4±1.2, and 
that was reliably lower the values of the control group (48.3±1.98; 
Р<0.05). a little bit decreased volume of subpopulation of CD8+ 
(16.5±1.0% versus 17.4±0.6% (P<0.05)) with background depres-
sive pull of CD4+, it led to significant decrease of the correlation 
of CD4+/CD8+ (1.58± 0.08 versus 1.7 ± 0.1 respectively). Acti-
vation of B-system of immunity displayed not only by increase of 
B-cells amount, but also significant alteration in the amount of im-
munoglobulins. All children had notable hyper globulinemia G 
(16.8±0.62 versus 11.6±0.35; Р<0.01) and A (2.95±0.15 versus 
1.99±0.13; Р<0.01). There was significant change of non-specific 
protection factors: phagocyte number had remarkable decrease 
(41.2±2.1 versus 48.2±2.5%; Р<0.05).

After vitaminization it was determined among FSC that supple-
mentation by vitamin A could promote normalization of immune 
system functioning in FSC. Vitamin A had favorable effect on the 
population of T-lymphocytes. So the children had increased amount 
of CD3+ (after supplementation — 44.5±1.5 versus 48.3±1.98; 
Р<0.05) and CD4+ (after supplementation  — 28.9±1.2  versus 
29.6±1.1; Р>0.05) lymphocytes after supplementation  in com-
parison with the control group. Supplementation of  vitamin A 
had expressed impact on the values of humoral immunity. In FS 
children after vitamin supplementation there was reliable increase 
of B-lymphocytes amount both compared with the original level 
(Р<0,05) and the values in healthy children (Р<0.05). All children 
had notable stimulation of IgM synthesis (Р<0.05). It should be 
noted, that the level of serum IgG in FSC decreased, though did not 
reach the control values (13.4±0.85%, versus 11.6±0.35; Р>0.05).

Conclusion. Thus, programs  in the field of nutrition such 
as supplementation of vitamin A to children in the age from 6 to 
59 months, rational nutrition and consumption of fortified flour 
promoted harmonic development and correction of nutrition dis-
orders in the children within initial 5 years of life independently of 
the sex and place of living.
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Role of G308A polymorphism of TNF-α gene in the formation of rosacea
Abstract: The results obtained by the research reliably demonstrate the presence of association of carrying rs1800629*G 

allele and rs1800629*G/A genotype of TNF-α gene with the risk of rosacea development.
Keywords: rosacea, polymorphism rs1800629, TNF-α gene, cytokines.

Rosacea — a chronic relapsing skin disease with multifactorial 
nature, characterized by lesions of facial skin in the form erythema 
and papulo-pustular elements [8, 11]. According to the authors, the 
prevalence of rosacea is 10% of the world’s population and holds 7th 
place in frequency among all dermatoses [6]. The disease mainly 
occurs in 30% of patients aged 50 years and comparably common in 
fair-skinned Europeans [9, 13]. In Uzbekistan, the share of rosacea 
among all skin diseases is 10%.

According to the classification of the National Rosacea Society 
(NRS) proposed in 2002 [13], there are four subtypes and one vari-
ant of rosacea: subtype 1-erythematous-teleangiectatic rosacea; sub-
type 2 — papulo-pustular rosacea; subtype 3 — phymatous rosacea; 
subtype 4 — ocular rosacea; the variant — granulomatous rosacea.

Modern concepts of rosacea suggest that in the majority of cases 
the disease develops due to congenital disorders of the immune re-
sponse associated with genetic defects in one or more components of 
the immune system [14]. This is supported by studies of some authors: 
1/3 of the rosacea cases among northern Europeans is hereditary [4]. At 
the same time, it shows the special role of genetically mediated dysfunc-
tion of cytokine system at the core of the disease [5]. In connection with 
this, there has recently been notes an increased interest to the study of 
genetic polymorphisms of cytokines functionally responsible for chang-
ing their protein products and the contribution of genotypic variants of 
these polymorphisms in the development and progression of rosacea.

Since the proinflammatory cytokine TNF-α plays a leading 
role in cellular immunity, not only promotes chemotaxis but cell 
proliferation, amplifying inflammation [7, 12], we considered it ap-
propriate investigate the role of G308A polymorphism (rs1800629) 
of gene TNF-α in the formation of rosacea at Uzbek people. This 
polymorphism increases the expression of the gene and accordingly 
the production of the cytokine [3].

Purpose of work  — study of the role of polymorphism 
rs1800629 of gene TNF-a in the pathogenesis of rosacea and evalu-
ation of the prognostic value of certain genotypic variants in the 
development and clinical characteristics of the disease.

Methods of the research. The object of research served as the 
sampling of unrelated patients with “rosacea”, living in different re-
gions of the country, the total number is 140 people. The diagnosis 
was based on the diagnostic criteria, taking into account the major 
and minor signs of rosacea.

All examined patients were divided into 2 groups: I subgroup — 
patients with erythematous form “rosacea”; Subgroup II — patients 
with papulo-pustular form of “rosacea.”

The control group consisted of 145 healthy unrelated individes 
(Uzbeks) who corresponded on the sex and age of the studied pa-
tients, and did not have in anamnesis skin disease. Genomic DNA 
from leucocytes of peripheral blood samples (Vacutainer Becton 
Dickinson International with EDTA) was isolated using the kits 
“QIAamp DNA Blood Mini Kit”, Qiagen (Germany) and “the 
RNA/DNA-sorb” LLC “InterLabService” (Russia), in accordance 
with instruction.

Amplification of polymorphism rs1800629  of TNF-α gene 
was performed using thermal cyclers GeneAmp PCR-system 2720 
(Applied Biosystems, USA) and Corbett Palm Cycler (Corbett Re-
search, Australia CG1–96 model) using a commercial kit of LLC 
SMF Liteh (Moscow).

For genotyping of rs1800629 polymorphism of TNF-α gene 
specific oligonucleotide primers are used: F: 5’AATAGGTTTT-
GAGGGCCATG-3’$ R: 5’ATCTGGAGGAAGCGGTAGTG-3’.

Amplification was performed under the following original 
conditions: to pre-denature — 94 º С (1 min. 1 cycle), 35 cycles of 
amplification: 94 º С (10 sеc) — denaturation, 66 º С (20 sec) — an-
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nealing of primers, 72 º С (20 sеc) — elongation, and final synthesis 
72 º С (1 min. 1 — cycle), storage — 10 min.

PCR products were separated by electrophoresis in 1–2% aga-
rose gel containing ethidium bromide.

The frequency of allelic variants and genotypes (f) was calcu-
lated by the formula: f = n/2N и f = n/N, where n — the occur-
rence of variant (allele or genotype), N — a sample siz/Evaluation 
of deviation of the distributions of genotypes from the canonical 
distribution of Hardy-Weinberg equilibrium was performed using 
the computer program “GenePop”.

Relative deviation the expected heterozygosity from observed 
(D) was calculated according to the formula: D= (hobs–hexp)/hexp, 
where hobs and hexp — the observed and expected heterozygosity, 
respectively.

As a tool for computing the statistical reliability of the results 
software package «OpenEpi 2009, Version 2.3» was used.

Results and discussion. Analysis of the polymorphism 
rs1800629 gene TNF-α in healthy donors Uzbeks showed no devia-
tion of genotypes from the expected distribution at Hardy-Weinberg 
equilibrium (HWE) (χ 2=1.1, р=0.3). At the same time, the analysis 
of the frequency distribution of genotypes of the Hardy-Weinberg 
equilibrium in the group of studied patients statistically significant 
deviation is founded (χ 2=6.6; P=0.01), which is possible due to the 
specificity of study group (Table 1.). Deviation from the HWE can 
be explained by the fact that the group of patients with rosacea is not 
a random population sample, and selected based on the criteria of 
having the disease. Identify deviation, possibly due to the absence 
of homozygosity, ie disadvantage of homozygotes in the evaluation 
group at the expense of increasing the number of representatives 
with heterozygous variant of genotype (selective effect).

The study of differences between expected and observed fre-
quencies of heterozygosity (D) in the studied group showed that 
this marker has a sufficiently high index of the heterozygous geno-
type. Comparative analysis of alleles and genotype frequencies of 
polymorphism rs1800629 gene TNF-α between the groups and sub-
groups of patients with rosacea, and population group were found 
statistically significant differences.

Frequencies of the alleles of rs1800629G and rs1800629A in 
the main group of patients and in the control group accounted for 
82.1% and 17.8% and 92.1% and 7.9%, respectively. Here the dis-
tribution the alleles in the studied groups differed significantly, i. e. 
unfavorable allele rs1800629A was significantly higher in patients of 
the main group (χ 2=12.6; Р=0.0004; OR=2.5; 95%CI 1.494–4.263) 
and in the subgroup of patients with erythematous stage (χ 2=24.7; 
Р<0.05; OR=3.7; 95%CI 2.146–6.262).

When comparing frequencies of the alleles between patients 
with papulo-pustular stage of rosacea (II-subgroup) and the control 
group were not found statistically significant differences (χ 2=3.0; 
Р=0.09; OR=0.3; 95%CI 0.06867–1.29). At that sub-group I and II 
patients with rosacea are also very different among themselves. It 
was shown that rs1800629A allele frequency was significantly low-
er than 12.3-fold in patients with papulo-pustular stage (χ 2=18.1; 
Р<0.05; OR=12.32; 95%CI 2.916–52.01).

When comparing samples of patients and appropriate control 
are also found statistically significant differences in the distribution 
of genotype frequencies of this locus. In the group of patients the 
frequency of adverse heterozygous genotype rs1800629*G/A gene 
TNF-α was significantly higher compared to the control (35.7% 

versus 15.9%, χ 2=14.3; Р<0.05; OR=3.0; 95%CI 1.677–5.179). 
According to the calculated odds ratio, risk of development of rosa-
cea in carriers of this genotype in 3.0 times higher than in carriers 
of the homozygous wild genotype.

When compared with the subgroup of patients with erythem-
atous stage with population sample also are revealed statistically 
significant differences (p <0.05). The frequency of heterozygous 
genotype rs1800629*G/A in these groups was 48.0% and 15.9%, 
respectively. In analyzing the distribution of the genotype frequen-
cies in group II patients and the control group showed no statis-
tically significant differences (χ 2=3.2; Р=0.07; OR=0.3; 95%CI 
0.06292–1.239).

It should be noted that the frequency of wild rs1800629*G/G 
genotype in the main group and subgroup I patients with rosacea 
was significantly higher than in controls (P <0.05), which may be as-
sociated with a decreased risk of developing the disease in carriers of 
this genotype. Here founded some decrease the frequency of a given 
genotype in subgroup II compared to the control group (84.1% ver-
sus 95.0%, respectively), but the differences were not statistically 
significant (χ 2=3.2; Р=0.07; OR=3.5; 95%CI 0.8073–15.89).

Comparative analysis of the genotypes frequencies of poly-
morphism rs1800629 between subgroups of patients with rosacea 
showed statistically significant differences (p<0.05). The frequencies 
of homo- and heterozygous genotypes in the subgroups of patients 
studied were: 52.0%, 48.0% and 0.0% — in subgroup I, 95.0%, 5.0% 
and 0.0% — in subgroup II (χ 2=23.1; Р<0.05; OR=17.5; 95%CI 
4.013–76.66). In the studied groups of patients and control homo-
zygous genotype rs1800629*A/A of gene TNF-α was not identi-
fied. Thus, received during of the study results reliably indicate the 
presence of the association carrier state of allele rs1800629*G and 
genotype rs1800629*G/A of TNF-α gene with the risk of rosacea.

Conclusion. Rs1800629 polymorphism of of TNF-α gene in 
patients with rosacea and conditionally healthy donors Uzbeks, 
characterized by wide allelic diversity. Functionally unfavorable 
genotype rs1800629*G/A of TNF-α gene significantly contributes 
to the formation of rosacea and more associated with erythematous 
stage of rosacea. The risk of development of pathology in the pres-
ence of this genotype may be increased more than 3 times, and the 
chances of forming erythematous stage of disease when it present 
are increased by more than 4.5 times (χ 2=29.7; Р<0.05; OR=4.9; 
95%CI 2.704–8.865). At that, wild genotype rs1800629*G/G of 
TNF-α gene may be associated with a decreased risk of developing 
the disease in carriers of this genotype.

It should, however, admit that today pathogenesis based con-
cept not only for of rosacea, but most other dermatoses, miss-
ing. In the literature specific work on the study of polymorphism 
rs1800629 of TNF-a gene in patients with rosacea are virtually ab-
sent. The number of papers devoted to assessing the role cytokines 
genes in the formation of other dermatoses, few, and their results 
are controversial [1, 2. 10].

However, despite a certain fragmentation, similar studies in the 
future open new horizons in identifying etiopathogenesis of derma-
toses, including rosacea. We consider it necessary to conduct further 
studies of other cytokines genes, which would bind together genetic 
and other mechanisms for the development rosacea and to develop 
not only effective means of forecasting the development and heavi-
ness of diseases of the autoimmune nature, but also to identify per-
spective methods of their personalized therapy.
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Physical fitness of preschool educational 
institutions children of Uzbekistan

Abstract: 3112 children at the age of 5 and 6 years which are brought up in preschool educational institutions of Tashkent 
city, 3 areas of the republic (Tashkent, Navoy, Surkhandarya) and Karakalpakstan have been examined. Indicators of physical 
readiness of children by results of 8 control tests have been studied. The average rates testing results are depended on age, sex 
and the residence region: at children from 5 to 6 years improvement of physical fitness was observed; the number of boys who 
could not execute test physical exercises, was almost in 10 times more, than their contemporaries; the highest rates of physical 
fitness were observed among preschool children of Tashkent city, the lowest — among children of Karakalpakstan.

Keywords: children from 3 to 6 years preschool educational institutions, physical fitness.

In the Uzbekistan Republic  is worked specially developed 
training programs on physical training intended for children of 
different age groups. Results of scientific works of the republic 
scientists are evidenced by some types of exercises the control 
standards for physical training expounding in the training pro-
gram are exceed the level of the actual average indicators of physi-
cal fitness of the children who are engaged in the main group 
of physical training [1, 26]. Organized and free motion activ-
ity are effected on development and improvement of physical 
qualities, improvement of the children’s health, including en-
hancement cardiovascular, respiratory and nervous systems of 
activity, strengthening of the locomotive system, improving of a 
metabolism, resistance upgrading to diseases and mobilization 
of protective forces of an organism [3, 51–54; 4, 51–53; 5, 4–9; 
6, 2492–2495].

Goal: to reveal features of physical fitness of 5 and 6 years old 
children, living in the Uzbekistan and scientifically substantiate the 

efficiency of implementation developed complex of physical exer-
cises.

Materials and methods researches. It has been surveyed 
children who are brought up in preschool educational institutions 
of Tashkent city, Tashkent, Navoiy and Surkhandarya areas of the 
republic and Karakalpakstan. In total were examined 3112 children, 
including 1651 boys and 1461 girls. The amount of 5 and 6 years 
children were almost the same.

Physical fitness level of children has been estimated by 8th control 
tests results which have been included such exercises as: lifting of direct 
close feet to vertical level from the state “lying on a back, hands behind 
the head” and releasing them to a floor (times); skipping rope in 30 sec-
onds (times); hoop rotation round a waist in one minute (time); a throw 
of a tennis ball (5 efforts) in the purpose (basket) located at 6 m dis-
tance from the child (times); long jumps from a place (cm); jogging on 
30 meters distance (s); chinning up in hanging on high (boys) and low 
(girl) crossbeams (times); bouncing on a foot in 30 seconds (times).
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For the approbation of the developed exercises’ set on physi-
cal training has been carried out during a year (from April, 2013 to 
March, 2014) 5  years old children were selected: 25  boys and 
25 girls (a main group). The control group which included 75 boys 
and 70 girls has been created for comparative of physical fitness. By 
the end of researches, the number of children have been decreased 
by 14,4% in virtue of various reasons (in general, residence moving, 
transfer to other educational institutions, refusal parents of visited 
by the child of PEI).

All digital material has been input in specially developed charts. 
The data are processed with a glance to sex and age of children. In 
all procedures of the statistical analysis the critical significance value 
was accepted in P≤0,05.

As criteria of an assessment of efficiency measures holding dur-
ing a year in preschool educational institutions has been displayed 
the indicators of increment value of control tests results in compari-
son with basic data served.

There were signed the voluntary informed consent before ap-
probation developed complex of physical training by parents of the 
examined children.

Results and discussion. Results testing quantities are revealed 
the highest rates of physical fitness have been observed at 5 and 
6 years preschool children of Tashkent; the lowest indicators have 
been noted among the children who are brought up in preschool 
educational institutions of Karakalpakstan, Navoiy and Surkhan-
darya areas; indicators of children of the Tashkent area were inter-
mediate. Physical exercises, such as, skipping rope, hoop rotation 
round a waist, chinning up on a crossbeam and a throw of a tennis 
ball in the purpose were awkward, especially for preschool children 
of Karakalpakstan and the surveyed republic areas. Those children in 
Tashkent city have been met nearly 2,2 times less.

The number of boys, who couldn’t execute these tests exercises, 
was almost in 10 times more, than girls.

Ranges of annual gain rates of control tests results were at chil-
dren ranging from 1,1 to 150%. Depending on the gain value an each 
range was divided into 3 levels: the low — to 7,3%, the average — 
from 7,4 to 35,6% and the high — was higher than 35,7%.

Among all surveyed contingent of children, it was not depended 
on the residence region, the gain rates of results as long jumps from a 
place and jogging on 30 m, chinning up on a foot and lifting of feet, 
were low because of the gain value these exercises results in ages 
from 5 till 6 years has been made less than 7%. Among the exam-
ined children of both sexes, it was not depended on the residence 
region, annual gain rates of control exercises results were high on 

skipping rope, hoop rotation, a ball throwing in the purpose, and at 
girls — also on chinning up in hanging. Therefore, in the interval age 
from 5 to 6 years at children of both sexes is noted the accelerated 
development of such physical qualities as coordination and speed of 
motions, dexterity, accuracy and measurement by eye, and girls in 
addition — force and power endurance of muscles of the superior 
shoulder girdle.

Among children of the main group, we approved the exercises 
set on physical training that aimed at the development of physical 
qualities of a children’s organism which the basic regulations are 
reflected in the information and methodical letter [2, 8]. Basic data 
of physical fitness, at selected for approbation 5 years old children 
of the main group and pupils of control group of has not been reli-
able distinctions.

5 years age girls of the main and control groups, in comparison 
with boys, had authentically more good results (Р<0,05–0,001) on 
the 4 of 8 test exercises (skipping rope, hoop rotation, chinning up 
on a crossbeam and bouncing up on a foot).

After a year implementing a physical exercises complex, it has 
been revealed that all results at children of the main group are im-
proved, but at authentically significant rates (Р<0,05–0,001) on 5 of 
8 tests: lifting of feet (the gain at boys is made 15,3%, girls have been 
14,4%), skipping rope (a gain — 85,7 and 46,9%), hoop rotation 
(a gain — 100 and 48%), a ball throwing in the purpose (a gain — 
80 and 69,2%), jogging on 30 meters distance (the gain was at boys 
and girls of 6,6 and 6,3% — respectively). It is established the gain 
rates of testing results occurring for a year at boys are higher, than 
at their contemporaries.

Also in control group at children of both sexes have been ob-
served a positive age dynamics, i. e. at 6 ages the studied indicators 
were higher, but authentically significant differences (Р<0,05–
0,001) are revealed only on the 3 indicators: boys — lifting of feet, 
a ball throwing, jogging on 30 m distance; girls — lifting of feet, 
throwing of a ball and chinning up.

As a result of implementation of the physical exercises complex, 
nearly 100% of girls of the main group have been coped with awk-
ward control tests. Whereas the number of those boys of the main 
group, depending on a type of exercise, were from 72,7 to 100%.

Conclusion. The received results were appeared a basis to con-
sider carrying out during a year the complex of physical exercises in 
preschool educational institutions has been considerable impacted 
on the physical fitness level of advanced preschool age children and 
will be allowed first graders in the future to fulfill requirements im-
posed by the training program on physical training at school.
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Operative surgery of aseptic necrosis of caput femori in children
Abstract: We checked 146 patients with aseptic necrosis of caput femori with various geneses in the age from 2 to 14 years 

old. The choice of surgical method depended on the degree of pathologic changes and the stage of diseases revealed in the 
check up.
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Among all pathologies of skeletal apparatus aseptic necrosis 
of caput femori takes up to 3%, and among orthopedic diseases of 
femoral joints up to 25%. Aseptic necrosis of femoral joint is a seri-
ous problem of the modern clinical medicine and it is the reason of 
high invalidization of children [1; 2]. In adult patients 30–40% of 
arthrosis of femoral joints are complications of incomplete treat-
ment of diseases such as congenital hip displacement and Pertes 
disease in childhood [3; 5; 7]. Aseptic necrosis of caput femori after 
bloodless reduction of congenital hip displacement is a dangerous 
complication of conservative therapy and it often appears due to 
yatrogenic inadequate orthopedic intervention [4; 6]. The disease 
proceeds for a long time; 20–25% of the children had expressed 
deformation of caput femori and later development of deforming 
cocix arthrosis. Treatment of ANCF in children is a complex and 
unsolved problem. Various methods of conservative and surgical 
treatment in the majority of clinical observations prevent getting 
desirable results.

The objective of our study is the analysis of the results of surgi-
cal treatment of aseptic necrosis of caput femori (ANCF) in chil-
dren.

Materials and methods of the study: We checked 146 patients 
with aseptic necrosis of caput femori with various geneses in the age 
from 2 to 14 years old. Among 146 children (173 joints) ANCF after 
conservative and surgical treatment of congenital hip displacement 
was registered in 85 children (103 joints), osteochondopathy of ca-
put femori — Pertes disease in 61 children (70 joints).

ANCF after the therapy of congenital hip displacement: in-
jure of the right hip joint were observed in 21 cases (24.7%), left-
side in 49 cases (57.6%), bilateral in 15 (17.6%). With PD there 
were 16 girls (26.3%) and 45 boys (73.7%). Among them 20 right 
side (32.7%), 35 left side (57.3%), 6 bilateral (9.8%). Children were 
also divided according to the stages of the disease: first stage of the 
disease was noted in 15 children (10.2%), the second stage — im-
pression fracture in 47 children (32.2%), fragmentation stage in 
58 children (39.7%), recovery stage in 20 children (13.6%), the 
fifth stage in 4 children (2.7%).

For definition of the general status of patients and study of 
alterations in hip joint we used clinical, roentgenologic, doplero-
metric, MSCT and ultra-sound research methods. Roentgenologic 
tests were performed on small dose digital roentgen apparatus Flex-
avision Shimadzu ( Japan), and sonographic tests were performed 
with the help of sonographic apparatus MyLab 40 Esaote (Italy). 
Doplerometric tests were performed with the help of Philips IU 
22 apparatus manufactured in Holland and Germany, linear sen-
sor with frequency L 9–3 MHz in В – М – 3D – 4D modes. For 
ultra sound checking we used multi frequency linear sensor with 
3.5–7–12 mHz.

Results and discussion. Ultrasonographic signs of ANCF 
were exudation in the anterior part of joint cavity, cervical area, 
thickening of caput femori cartilage, thickening of synovial mem-
brane, deformation, fragmentation of ossification nuclear of caput 
femori. The difference of the thickness of joint cartilage between 
healthy and injured sides in 80.5% exceeded 3mm. In 69% we de-
tected transitory sinovitis, when duration of the symptoms of pain 
and limitation of motion was 7–14 days.

For Pertes disease exudation in the cavity of joint was preserved 
for the whole term of the disease and it was typical both for early 
and late stages of the disease, including fragmentation stage. In pro-
gradient progress of the disease echographically we noted decrease 
of the distance between acetabular edge and metaphysic of femoral 
bone, deformation of caput femori with the loss of its height, in 
comparison with healthy side. In some cases there was absence or 
significant diminishing of ossification nuclear.

In doplerography of 122 (76.7%) children with ANCF we not-
ed decrease of peak velocity of blood flow in deep femoral artery and 
circumflex femoral arteries.

Treatment of children with aseptic necrosis of caput femori: con-
servative orthopedic methods — in 102 children 69.8%; surgical in-
tervention in 44 children 30.1%. Indication for operation was little ef-
ficiency of conservative treatment and fast progressing of the pathology.

The aim of surgical interventions was centration of caput fem-
ori in acetabulum, normalization of the correlation of joint surfaces 
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and improvement of blood circulation and reparation processes in 
the damaged caput.

44 patients had the following types of surgical interventions 
dependently on the stage and severity of the disease: — tunneling of 
the cervix of femoral bone with injection of auto transplant into its 
lumen in 8 patients; — varizing inter-trochanter osteotomy of femo-
ral bone in 12 patients; — transplantation of the anterior inferior ost 
of ileac bone on vascular muscular foot; — decompression of hip 
joint using Ilizarov’s apparatus.

The choice of surgical intervention depended on the degree 
of pathologic alterations revealed in roentegologic and MSCT 
tests. In the first stage of the disease we performed oper4ations 
of tunneling of the cervix of femoral bone, tunneling of the cer-
vix of femoral bone with injection of auto transplants in its lu-
men, decompression of hip joint using Ilizarov’s apparatus. In 
the second and third stages of the disease we performed opera-
tion of varizing inter-trochanter osteotomy of femoral bone. The 
aim of surgical  interventions in the initial stages (I, II) of the 
disease was improvement of blood circulation and reparation 
processes in the damaged caput; in the II and IV stages — cen-
tration of caput femori in acetabulum and normalization of joint 
surfaces correlation.

After operation plaster cast was applied for 1 month. After re-
moval of the cast physiotherapeutic and medical treatment courses 
were prescribed additionally.

During postoperative period control x-ray imaging was per-
formed in 6 and 12 months for assessment of the surgical interven-

tion. Application of a complete load on the operated limb of the 
patients with ANCF was permitted average in a year.

After tunneling of hip joint on doplerography we noticed im-
provement of blood flow in circumflex arteries of femor. Extra joint 
reconstructive- restoring  interventions promoted preservation 
of  intact bone-cartilage elements and intensification of dynamic 
reparation of the damaged ones in hip joint, and that had favorable 
effect on the further development of the joint and promoted fast 
recovery of its functions in postoperative period. There was decrease 
of epiphysary deformation, improvement of caput femori centra-
tion and congruency of joint surfaces. It was well traced on x-ray 
pictures, computer tomorgams in postoperative period. Recovery of 
physiological congruency of the joint reached by means of rotation 
component of osteotomy and exclusion of the load of the part of 
aseptic necrosis of caput femori conditions the possibility of early 
recovery of support function of the limb. In the control roentgenog-
raphy in postoperative period and stages of the therapy there was no 
remarkable progression of the disease. The progress of fragmenta-
tion period was shortened, reparative processes were more active.

Conclusions:
1. Complex diagnostics will help an individual approach to the 

therapy of aseptic necrosis of caput femori in children. All the results 
of instrumental radiologic test complemented each other.

2. The choice of surgical intervention method depended on the 
stage and severity of the pathologic process. Surgical interventions 
promote fast recovery of congruency and functions, improvement 
of blood supply and regeneration processes in hip joint.
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Characteristics of inflammation mediators 
changes at calculous cholecystitis

Abstract: Investigation results of anti-inflammatory mediators levels in patients with different types of calculous chole-
cystitis in compare with blood indexes investigation results in healthy people have been presented in the paper. Comparison of 
cytokines level ratio in blood and immunocompetent cells in gallbladder tissue has been performed.
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Background
Interest to cytokine system of human organism protecting func-

tion steadily increases and constant growth of publishing original 
papers, reviews and monographs proves it [7]. Cytokines are regu-
latory proteins which form universal net of mediators typical both 
for immune system and for other organs and tissues cells. Cytokines 
system is universal, polymorphous regulatory net of mediators in-
tended for controlling processes of proliferation, differentiation, 
apoptosis and celluar elements functional activity in hematopoi-
etic, immune and other homeostatic systems of organism. Cells 
activation situating in inflammation area leads to their starting to 
synthesize and to secrete many not big proteins of cytokines influ-
encing on cells of the nearest environment and the cells of distantly 
located organs.

Cytokines are formed in the cells in small quantity and work as 
signal molecules providing intercellular interaction, informing cells 
through special receptors on membranes about microbe invasion, 
inflammation, tissues injury, new formation, pregnancy. After inter-
action with cytokines specific receptors dipped into the cell, reach 
nucleus and give information about external stimulation. Conse-
quently molecules synthesis necessary for external factor regulation 
is activated: anti-bodies, other cytokines, prostaglandins, proteases, 
chemoattractants [5; 6; 8; 9; 12].

Inflammation mediators take part in regulation of growth, dif-
ferentiation and duration of cells life and it allows to regard them as 
prospective bio-markers of different diseases. Cytokines are usually 
extracted and consumed locally in the area where immune reaction 
takes place and that is why the majority of them are detected in the 
peripheral blood in small quantities [3; 10; 11]. Cytokines level in 
blood is very little and is measured in pictograms for millilitre - it is 
submultiple unit of gram ( 12 zeroes should be added to gram for 
getting necessary rate) [2; 4].

Interleukin-1 (IL-1) and alpha tumors necrosis factor (TNF- 
α) are refered to important inflammation mediatora, the main 
producers of which are activated monocytes and macrophages. 
Both IL-1 and TNF- α cause an occurrence of vascular endothe-
lium cells of adhesion molecules which promote leukocytes ad-
herence to endothelium and then their migration trough vessels 
wall into extravascular space. IL-1 and TNF- α stimulate forma-
tion and secretion of the other anti-inflammatory cytokines by 
leukocytes and endothelium cells, activate many cells of inflam-
matory response. IL-6 is one of the main tissues injury mediator. It 
is produced both by lymphoid and non- lymphoid cells, regulates 
immune and acute phase response, inflammation, oncogenesis and 
hemopoiesis. Though the role IL-6 in organism protection is not 
still clear, it places the central one together with IL-1 and TNF- α 
in development of inflammation and immune response to infec-
tion or tissues injury [1; 8; 12].

Objective 
The aim of investigation was studying level of interleukins 1,6 

and TNF- α at destructive (DCh) and non-destructive (NDCh) 
forms of calculous cholecystitis.

Materials and methods
We have investigated IL-1, Il-6 and TNF-α at calculous chole-

cystitis in 30 people. Determination of cytokine and TNF-α level has 
been performed in patients before operative intervention. Serum of 
16 volunteers not suffering with cholelithiasis and not having clinical 
manifestations of any inflammatory processes at investigation mo-
ment has been studied as control group, sex and age have not been 
taken into account. 

In patients with calculous cholecystitis and in volunteers it was 
taken 5 ml of venous blood sampling, performed its centrifugation and 
determination of IL-1, IL-6 and TNF- α in the serum by a standard 
method of immune-ferment analysis (IFA) with the use of reagents 
set produced by «Vector-Best» Close Corporation (Novosibirsk). 
The used method is based on antigen and antibody interaction, one 
of them has ferment in its structure under the effect of which the color 
of antigen-antibody complex is changed in the investigated material. 
Received result have been compared with standard color scale and 
antigen and its quantity were determined according to it.

Final forming of investigation groups (destructive and non-
destructive cholelithiasis) have been performed after histologic 
and morphometric study of operatively removed gallbladders sig-
nificantly proving the inflammation form in the gallbladder wall.

The pieces of operatively removed gallbladder’s tissue were cut 
out (1x1 sm) for microscopic investigation. After tissue’s fixation in 
10% neutral formalin on phosphate buffer (рН 7,2-7,4) material has 
been conducted through alcohols of increasing concentration and 
were coated into paraffin by Z. Loyd et all. (1982). Then serial sec-
tions (4-5 mkm) have been made on «HM 360» rotary microtome 
(MICROM). Received sections were colored with hematoxylin and 
eosin on «Robot stainer HMS 760X» (MICROM). The study of 
micro-specimen for determining micro-structure qualitative chang-
es has been done on «Axiostar» microscope (ZEISS). Morpho-
metric investigations have been performed with the help of working 
station of images analysis on the base of «Video-Test-Morphology 
5.0» computer program. All digital data were combined to variation-
al and alternative series and were subjected to statistic processing on 
«Pentium III» PC with the use of standard data of «Windows-Ex-
cel» and calculation of reliability (р) by Student-Fisher with making 
two-selective t-test and determining direct correlation (r). Reliable 
differences were at р≤0,05, r from 04 to 1.

Results
Performing immune investigations in three groups has detected the 

following (table 1): the level of anti-inflammatory cytokines was practi-
cally the same and made up in IL1 - 3,35±0,73 pg/ml, IL 6 - 3,33±1,05 
pg/ml, and TNF was insignificantly higher – 3,81±1,05 pg/ml.

Table 1. – Cytokines level at different forms of cholelithiasis

Cytokine type Control group (n=15) Destructive cholelithiasis (n=15) Non-destructive cholelithiasis (n=15)
IL 1 (pg/ml) 3,35±0,73 3,97±0,7* 4,35±0,9*
IL 6 (pg/ml) 3,33±1,05 11,53±7,2* 9,15±4,3*
TNF (pg/ml) 3,81±1,05 3,98±0,9* 5,08±1,6*

Note:*р<0,05

At destructive calculous cholecystitis there was noted a reliable 
(р<0,05) increasing of all investigation parameters. As it is seen from 
presented data at wall’s destruction there were noted IL 6 level in-

creasing to 3,5 times, IL 1 — to 1,2 times, at insignificant increas-
ing of TNF level (to 1,04 times). Non-destructive inflammation of 
gallbladder was also characterized by reliable increasing (р<0,05) 
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of studied parameters in compare with control group. Received data 
show that at cholecystitis without gallbladder wall’s destruction 
there was IL 6 increasing to 2,7 times, TNF to 1,33 times, IL1 to 
1,3 times in compare with control group.

Comparison of investigation results of anti-infl ammatory cyto-
kines and TNF-α at diff erent types of calculous cholecystitis showed 
that both at destructive and non-destructive forms of cholecystitis 
there was noted a sharp increasing of interleukins level (р<0,05).

More signifi cant growth of IL 6 at gallbladder wall’s destruction 
and of IL 1 growth at cholecystitis without gallbladder’s destruction 

have been detected. TNF investigations at calculous cholecystitis de-
tected insignifi cant increasing of its level at destructive form of chole-
cystitis and moderate one — at non-destcrutive infl ammation (рict. 1).

Microscopic and cytometric investigation of gallbladder at cal-
culous cholecystitis (table 2, pict. 2) showed that destructive infl am-
mation is characterized by sharp increasing of infl ammation cells for 
area’s unit and the main mass of infi ltrate was consisted of basophilic 
leukocytes (59%) while at non-destructive cholecystitis there were 
noted moderate increasing of infl ammation cells with mononuclears 
prevalence (64,4%).

Table 2. – Cytometry data at calculous cholecystitis

Cells type Control group (n=15) Destructive cholecystitis (n=15) Non-destructive cholecystitis (n=15)

Basophilic leukocytes () 25,23±1,2
(23,9%)

5488,53±44,14*
(59%)

1321,14±12,95*
(35,6%)

Mononuclear cells () 80,1±6,8
(75,8%)

3814,7±24,5*
(41%)

2396±31,47*
(64,4%)

Totally 105,33±4,0
(100%)

9304,2±34,35*
(100%)

3717,14±22,21*
(100%)

Note:*р<0,05

Comparison of cytokine and cytometry data at diff erent types 
of calculous cholecystitis detected that gallbladder wall’s tissue de-
struction is characterized by sharp growth of leukocytes in gallblad-
der tissue and followed by sharp increasing of IL 6. Th e detected fact 

allows to guess that IL 6 at destructive cholecystitis is carried out by 
tissue basophilic leukocytes and TNF at non-destructive cholecys-
titis — by ononuclears (pict. 1, 2).

Pict. 1. Cytokines levels at diff erent types of cholecystitis Pict. 2. Percent of infl ammatory cells quantity in gallbladder
 tissue at diff erent types of infl ammation

Analysis of peripheral blood investigation results detected that 
at diff erent types of infl ammation there was noted a reliable changes 

of infl ammatory cells quantity (р<0,05) except lymphocyte level at 
non-destructive cholecystitis (р>1) (table № 3, pict. 4).

Table 3. – Peripheral blood investigation results

Cells type Control group (n=15) Destructive cholecystitis (ChC)*
(n=15)

Non-destructive cholecystitis (ChC)*
(n=15)

Basophilic leukocytes (%) 0 4,32±0,17** (4,32) 2,85±1,16** (2,85)
Lymphocytes (%) 26,07±4,8 2±0,89** (0,08) 26,02±0,59*** (0,99)
Monocytes (%) 7,36±2,21 22,38±0,7** (3) 4,83±0,31** (0,66)

Note: *ChC — changes coeffi  cient; **р<0,05; ***р>0,05

As it is seen from presented data non-destructive cholecystitis as 
destructive ones are characterized by increasing of basophilic leukocytes. 
But in patients with gallbladder wall destruction there was a growth of 
basophilic leukocytes to 4,32 times and at non-destructive infl amma-
tion — only to 2,85 times. At the same time at destruction gallbladder 
walls have sharp reducing of lymphocytes quantity in peripheral blood 
following by monocytes level decreasing. At non-destructive cholecysti-
tis it is characterized by decreasing of both lymphocytes and monocytes.

Comparison of investigation results of cytokines and infl am-
mation cells level in blood showed that at destructive cholecystitis 
there is a direct positive correlation of IL 6 indexes with leukocytes 
and monocytes quantity.

At non-destructive cholecystitis has been also detected direct 
positive correlation between TNF level and lymphocytes quantity 
(pict. 3, 4).
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Pict. 3. Cytokines level at diff erent types of cholecystitis Pict. 4. Percent of infl ammation cells quantity in blood at diff er-
ent types of calculous cholecystitis

So, a carried out investigation detected that at destructive cho-
lecystitis it was noted a direct positive correlation between leuko-
cytes increasing in peripheral blood, in gallbladder tissue and increas-
ing of interleukins level, IL 6 is more manifested than IL 1. At the same 
time increasing of mononuclear cells in blood is inversely proportional 
to their quantity in gallbladder tissue at practically invariable level of 

TNF. At calculous cholecystitis without wall destruction it was de-
tected another picture. At rather high level of leukocytes in peripheral 
blood it is detected their sharp decreasing in gallbladder tissue and 
reducing of IL 6 level. But decreasing of mononuclears in peripheral 
blood is followed by their prevalence in gallbladder wall  infi ltrate 
with IL 1 and TNF levels increasing (pict. 5,6).

Pict. 5. Correlation of immunocompetent cells changes in 
peripheral blood with interleukins and TNF levels at calculous 

cholecystitis

Pict. 6. Correlation of immunocompetent cells changes in tissue 
with interleukins and TNF levels at calculous cholecystitis

Conclusions
1. Destructive types of cholecystitis  is characterized by 

sharp increasing of leukocytes in gallbladder tissue at their moder-
ate increasing in blood and leukocytes growth in peripheral blood 
at their insignifi cant increase in tissue. Th e sharp growth of IL 6 as 
mediator of tissue injury has been noted.

2. Calculous cholecystitis without wall destruction courses 
with IL 1 and TNF levels increase due to growth of mononuclear 

cells in gallbladder tissue at decrease of their quantity in peripheral 
blood.

So, the performed investigation shows that determination of 
cytokines consentration in blood gives information about functional 
activity of diff erent types of immunocompetent cells; about severity 
of infl ammatory process, its transmission to system level and about 
disease prognosis.
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Features of mesenchymal formations of chronic polypoid rhinosinusitis
Abstract: The aim of the study was to investigate the mesenchymal formations in the stroma of polyps of different forms 

of chronic polypoid rhinosinusitis. We carried out morphological and immunohistochemical study of paraffin blocks prepared 
from nasal polyps, which remote by endoscopic operation in 45 patients with chronic polypoid rhinosinusitis in 2013. The study 
showed that the observation of mesenchymal formations in nasal polyps, which could be regarded as a growth zone of polyps.

Keywords: chronic polypoid rhinosinusitis, morphological study, immunohistochemical study, mesenchymal formations.
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Chronic polypoid rhinosinusitis (CPRS) is o ne of the most im-

portant forms of chronic rhinosinusitis (CRS), which proceeds with 
the rapid growth of polyps and frequent relapses [1]. CPRS repre-
sent a common benign disease affecting 4% of the general popula-
tion [3].

CPRS is a disease with unknown etiology, characterized by a 
persistent symptomatic inflammation of the nasal and sinonasal mu-
cosa [2; 5]. In patients with CPRS, the epithelium is damaged (par-
tial shedding, complete denudation, or loss of cilia) and shows an 
abnormal remodeling (goblet cell hyperplasia, basal cell hyperplasia, 
or metaplasia) [6, 8]. As a consequence, the identification of mo-
lecular mechanisms of the upper airway epithelial cells involved in 
repair, proliferation, and mucociliary differentiation under normal 
and pathological conditions, offers some potential for the develop-
ment of new strategies for CPRS treatment [4; 5; 7].

With this in mind, the study of morphological and immunohys-
tochemical characteristics of the various forms of CPRS is relevant 
and timely. Based on the above, the aim of this study was to investi-
gate the mesenchymal formations in the stroma of polyps in different 
forms of chronic polypoid rhinosinusitis.

Material and methods. The material of this study were paraf-
fin sections of surgical specimens, remote during endoscopic nasal 
surgery of 45 patients with diagnosed CPRS aged 18–77 years who 
were hospitalized in the third clinic of the Tashkent Medical Acad-
emy in 2013. The morphological study was conducted with paint on 
hematoxylin-eosin. Immunohistochemical studies were performed 
by immunoperoxidase. The primary antibodies used murine mono-
clonal antibodies — to Vimentin (1: 100 dilution, “Termo”, Ger-
many), mouse monoclonal antibody to CD138+ (dilution 1:50, 
“DAKO”, Germany), because these markers help to determine the 
condition of immunological status in the nasal polyps. The results of 
the survey were evaluated on the light microscope. Statistical analy-
sis of research conducted on the Microsoft Excel 2010.

Results and discussion. The morphological symmetry of 
postoperative material have been stated the prevalence of eosino-

philic infiltration in 33 speciments (73.3%), while in 12 (26.7%) 
noted the predominance of neutrophil infiltration. This was the basis 
for the division into 2 groups: patients with chronic “eosinophilic” 
polypoid rhinosinusitis and patients with chronic “neutrophil” pol-
ypoid rhinosinusitis.

As indicated above, we have carried out an immunohistochemi-
cal study using monoclonal markers of Vimentin and CD138. Se-
lection of these markers is specific because Vimentin stains mes-
enchymal cells, which may be located in the stroma of the nasal 
mucosa, in its side, may describe the picture growth of nasal polyps. 
CD138 stains a mature epithelial cell, that’s why immunohistochem-
ical picture can determine their presence, expression, as well as some 
characteristics.

Mesenchymal cells are undifferentiated (immature) cells avail-
able in many species of multicellular organisms. Stem cells are able 
to self-renew, to form a new stem cells divide by mitosis and differ-
entiate into specialized cells, i. e. converted into the cells of various 
organs and tissues.

From the pictures presented in Figures 1 and 2 can be deter-
mined that Expression of Vimentin marker notes in both forms of 
nasal polyps, but high expression characteristic for “neutrophil” pol-
yps. These figures show the formation of epithelial cells (stained 
blue) in a cluster of mesenchymal cells (stained brown). On im-
munohistochemical Figure 1  is determined by the dynamics of 
mesenchymal cells, it is abundantly towards the epithelium. Also, 
there is a high expression in the epithelium of macropreparation. 
This may affect the rapid growth of polyps that often occurs when 
“eosinophilic” forms polyps.

Fig. 2 noted that the presence of high expression of Vimentin in 
the stroma shows a great activity of mesenchymal cells, which con-
firms our assumption that these mesenchymal clusters are a place 
of growth units. In terms of prognostic data of these changes appear 
to be indicative of future relapses or may indicate the formation of 
fibrous tissue, which is often present in neutrophilic polyps.

In Fig. 3 and 4 there is high expression of CD138 in the mature 
epithelial cells, as evidenced by the lack of expression of this mark-
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er in clusters mesenchymal structures and the average expression in 
the cells located in the stroma. In the maturation stage epithelial cells 
gradually directed by mesenchymal cells in the epithelial side. It is 

possible that the origin of the latter is connected with the activity of 
mesenchymal cells. The last layer epithelial cells not painted CD138, 
therefore, this marker are missing.

Fig. 1. «Eosinophilic» polyp. Immunohistochemical study 
(×200). There is a high expression of Vimentin in the stroma.

Fig. 2. «Neutrophilic» polyp. Immunohistochemical study 
(×100). There is a high expression of Vimentin in the stroma and 

mesenchymal formations.
Discussion. This study supports the hypothesis that nasal polyp 

tissue located zones, which are responsible for the growth of polyps. In 
our study, we have given considerable attention to the mesenchymal 
formations arranged in a ring. In the study using markers found that 
the basic structures developing in the mesenchymal formations and 
maturing then sent into the stroma, some in the epithelium. In stud-
ies Rezato R. et al. [4], the focus was on metaplasia epithelium and 
stromal edema. However, I consider the fact that polyps are divided 
by the infiltration of cellular elements in the two forms, neutrophil 
and eosinophil, a rich edema in the stroma of polyps noted in “eosino-
philic” polyps. In neutrophil polyps, they are, in most cases, the dense 

and fibrous. In the study by Professor Shin S. H. [5] in Korea shows 
that chronic rhinosinusitis with polyps are divided into neutrophils 
and eosinophils, they also note different forms such as seromucinous 
gland hyperplasia, and stromal atypia types. In our study, those forms 
were not detected, and it can be a feature of the occurrence in different 
countries. The main attention should be paid to “growth areas”, since 
they may be the main reasons for relapse polypoid process. Unfor-
tunately, in the literature we reviewed we found quite a demanding 
attention data “growth zones”, in this context, we believe that the in-
formation which is reflected in our study is interesting and can open 
up a new perspective on the pathogenesis of nasal polyps.

Fig. 3. «Eosinophilic» polyp. Immunohistochemical study 
(×200). There is a high expression of the marker CD138 in the 

epithelium of the polyp.

Fig. 4. «Neutrophilic» polyp. Immunohistochemical study 
(×100). There is a high expression of the marker CD138 in the 

epithelium and stroma of the polyp.
Thus, based on the survey data, it could be concluded that:
1. Identification of forms of chronic polypoid rhinosinus-

itis  is appropriate to determine the clinical features of polypoid 
process and followed selection of treatment.

2. Defined in polyps mesenchymal formations, appear to be 
the growth zone, the presence of which may determine the growth 
and recurrence of the disease.
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How changed publication of hip and knee arthroplasty 
between 2005–2014 years. What we missed?

Abstract: The PubMed, EBSCO Health MedLine and ScienceDirect database was utilized with the similar advanced search 
to retrieve the corresponding result. Numbers of publication of hip and knee arthroplasty were searched separately on each 
database with advanced search using the following search terms: (Knee arthroplasty) or (Knee replacement) and (Hip arthro-
plasty) or (Hip replacement) included publication dates for 10 year from 2005.01.01 to 2014.12.31. Within a formula for the 
arithmetic mean definition we determined the average measurement of publication of hip and knee arthroplasty. All obtained 
data were analyzed and formed on the tables and graphs figures using Microsoft Excel for Windows 2013. The cases with hip 
arthroplasty or hip replacement in PubMed over the 10 years period were 17.939, which increased from 1354 to 2772 between 
2005–2014 years. EBSCO Health Medline publications were 17,783, which similarly increased from 1342 to 2235 between 
2005–2014 years. And ScienceDirect publications were 29,970 and grew from 1857 to 3600 in period 2005–2014. The hip 
arthroplasty publication arithmetic mean was increased from 1518 to 2702 between the 2005–2014 years, when the knee 
arthroplasty publication arithmetic mean was growing from 1136 to 2771. Percent ratio shows that the growth rate of publica-
tions knee arthroplasty 10% was faster than hip arthroplasty 7% during the 10 years. Publication of materials knee arthroplasty 
have been sharply increased during the last years, it shows that the interest in study about problems knee arthroplasty have 
been increased in conjunction.

Keywords: Hip arthroplasty; knee arthroplasty; language of publication.

Introduction
In length of time the number of hip and knee arthroplasty sur-

gery has been increased. [1; 2; 3; 4] in parallel the number of re-
search related to this issue has been enlarged [5; 6; 7; 8]. The study 
and research of scientific publications in a specific sphere, in inter-
national bibliographic databases, is one of the frequently used meth-
ods of evaluation the scrutiny of this topic [9; 10; 11; 12]. While 
reviewing published orthopedic researches and articles in scientific 
journals, we convinced that only a few articles were published about 

of publication trends hip and knee arthroplasty in last years [13; 
25; 26; 31].

Most of published studies show that many authors were pointed 
to studying various peculiar properties such as analysis publication 
trends in one field, different publication rates between countries 
and journals [14; 15]. Despite the importance publication trends of 
the hip and knee arthroplasty were insufficiently studied and pub-
lished in scientific journals [16; 17]. We know that many research-
ers and scholars even clinician doctors commonly use the PubMed 
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database which comprises over 24 million citations for biomedical 
literature contains a digital archive of 4,800 biomedical and life sci-
ences journals in 30 languages, which were selected by the National 
Library of Medicine’s Literature Selection Technical Review Com-
mittee. These articles were selected on a worldwide basis for their 
scientific merit, validity, importance, originality, and contribution 
[14; 18] and ScienceDirect delivers over 13 million publications 
from nearly 2,500 journals and more than 33,000 books from Elsevi-
er or EBSCOhost MedLine Complete that is the largest companion 
to the MedLine index and provides full text for over 2,500 medical 
journals [19; 20].

The purpose of this study was to more in-depth analysis of the 
dynamics of publication of the hip and knee arthroplasty for the last 
10 years. Accordingly, we decided to study:

1. Searching the difference publications on topics of hip and knee 
arthroplasty PubMed, EBSCO Health MedLine and ScienceDirect.

2. Analysis and study of the relationship between publications 
of hip and knee arthroplasty in PubMed, EBSCO Health MedLine 
and ScienceDirect.

3. Determination of the ability to reach and use of hip and 
knee arthroplasty scientific articles with analysis published cases 
on EBSCO Health MedLine and study the status of the language 
of publication the example of the Russian part of the publication.

Materials and Methods
The PubMed, EBSCO Health MedLine and ScienceDirect da-

tabase was utilized with the similar advanced search to retrieve the 
corresponding result. Numbers of publication of hip and knee ar-
throplasty were searched separately on each database with advanced 
search using the following search terms: (Knee arthroplasty) or (Knee 
replacement) and (Hip arthroplasty) or (Hip replacement) included 
publication dates for 10 year from 2005.01.01 to 2014.12.31. Publi-
cation date results were further refined for years, by using the search 
option “Results by year”. To determine the total number of citations 
were found all source types, journal, magazines, guidelines, books and 
reference work articles include online internet publications with the 
word (All) for each available text and article types.

The total number of citations (Hip arthroplasty) or (Hip replace-
ment) available in PubMed searching with ((“hip” [MeSH Terms] 
OR “hip” [All Fields]) AND (“arthroplasty” [MeSH Terms] OR 
“arthroplasty” [All Fields])) OR (“arthroplasty, replacement, hip” 
[MeSH Terms] OR (“arthroplasty” [All Fields] AND “replacement” 
[All Fields] AND “hip” [All Fields]) OR “hip replacement arthro-
plasty” [All Fields] OR (“hip” [All Fields] AND “replacement” [All 
Fields]) OR “hip replacement” [All Fields]) AND (“2005/01/01” 
[PDAT]: “2014/12/31” [PDAT]) and calculating by years results 
were 17.939. And citations (Knee arthroplasty) or (Knee replace-
ment) with using (“arthroplasty, replacement, knee” [MeSH Terms] 
OR (“arthroplasty” [All Fields] AND “replacement” [All Fields] 
AND “knee” [All Fields]) OR “knee replacement arthroplasty” [All 
Fields] OR (“knee” [All Fields] AND “arthroplasty” [All Fields]) 
OR “knee arthroplasty” [All Fields]) OR (“arthroplasty, replace-
ment, knee” [MeSH Terms] OR (“arthroplasty” [All Fields] AND 

“replacement” [All Fields] AND “knee” [All Fields]) OR “knee re-
placement arthroplasty” [All Fields] OR (“knee” [All Fields] AND 
“replacement” [All Fields]) OR “knee replacement” [All Fields]) 
AND (“2005/01/01” [PDAT]: “2014/12/31” [PDAT]) and cal-
culating by years results accounted 15.214.

EBSCO Medline Complete results the (Hip arthroplasty) or 
(Hip replacement) with select optional fields, search modes (Find 
all my search terms), (All) age related, sex, subject subset, clinical 
queries, journal and citation subset, publication type and other 
search options from 2005.01.01  to 2014.12.31  date publication 
period were 17,783 cases and the (Knee arthroplasty) or (Knee 
replacement) were indicate 15.103.

Amount of the total ScienceDirect (Hip arthroplasty) or (Hip 
replacement) search was provided with expert search all publica-
tion in all journals and books and reference work which showed 
search results: 29,970 results found for pub-date > 2004 and pub-
date < 2015 and All (hip arthroplasty) or All (hip replacement) pdt 
AFT 20050101, whereas the data of the search results: 26,175 re-
sults found for pub-date > 2004 and pub-date < 2015 and All (knee 
arthroplasty) or All (knee replacement) pdt AFT 20050101 after 
re-counted by years result.

We used the formula for the arithmetic mean definition to de-
termine the average measurement of publication of hip and knee ar-
throplasty in PubMed, EBSCO Health MedLine and ScienceDirect.

AMP
n

a
n

a a ai
i

n

n= = + + +( )
=
∑1 1

1
1 2 ...

AMP — Arithmetic mean of hip and knee arthroplasty in PubMed, 
EBSCO Health MedLine and ScienceDirect, n — amount of databases, 
a — the number of publications per year on a single database.

For retrospective analysis and estimate of ratio between the 
Russian languages publication of the Hip and Knee arthroplasty in 
the EBSCO Health MedLine and publication quantity in the journal 
Traumatology and orthopedics of Russia separately were searched 
from the database sites online.

Statistical analysis
All obtained data were analyzed separately, compared and 

formed on the tables and graphs figures using Microsoft Excel for 
Windows 2013. The publication rates were calculated as a relative 
percentage when compared to the total number of publications 
retrieved  in the study. Statistical analysis was performed using 
SPSS software for Windows (version 20.0, SPSS Inc., Chicago, IL) 
for variables including the year of publication, number of authors, 
country of origin, and institution type. P-values < 0.05 were consid-
ered statistically significant.

Results
Trend of publications hip and knee arthroplasty
The cases with hip arthroplasty or hip replacement in PubMed 

over the 10 years period were 17.939, which increased from 1354 to 
2772 between 2005–2014 years. EBSCO Health Medline publica-
tions were 17,783, which similarly increased from 1342 to 2235 be-
tween 2005–2014  years. And ScienceDirect publications were 
29,970 and grew from 1857 to 3600 in period 2005–2014. (Table 1)

Table 1. – Arithmetic Mean of Publication (AMP) of the hip arthroplasty among 
PubMed, ScienceDirect and EBSCO Health MedLine. P-values < 0.05

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total
1 2 3 4 5 6 7 8 9 10 11 12

PubMed 1,354 1,440
(6%)

1,446 
(0%)

1,528
(6%)

1,783
(17%)

1,754
(-2%)

2,001
(14%)

2,157
(8%)

2,204
(2%)

2,272
(3%)

17,939
(6%)

ScienceDirect 1,857 2,924
(57%)

2,763
(–6%)

2,750 
(0%)

3,023 
(10%)

3,214 
(6%)

3,078
(–4%)

3,211
(4%)

3,550
(11%)

3,600 
(1%)

29,970
(8%)
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1 2 3 4 5 6 7 8 9 10 11 12

EBSCO MedLine 1,342 1,435
(7%)

1,439
(0%)

1,530
(6%)

1,781
(16%)

1,748
(–2%)

1,990
(14%)

2,126
(7%)

2,157
(1%)

2,235
(4%)

17,783
(6%)

Arithmetic Mean of Publi-
cation (AMP) 1,518 1,933

(27%)
1,883
(–3%)

1,936
(3%)

2,196
(13%)

2,239
(2%)

2,356
(5%)

2,498
(6%)

2,637
(6%)

2,702
(2%)

21,897
(7%)

Similar to trends were the materials indicated knee arthroplas-
ty in PubMed 15.214 between 2005–2014 years, increasing from 
966 to 2464, in EBSCO Health Medline 15,103 with grew from 

963  to 2437  and ScienceDirect 26,175  beginning from 1479  in 
2005 rose to 3413 in 2014 year. (Table 2)

Table 2. – Arithmetic Mean of Publication (AMP) of the knee arthroplasty among 
PubMed, ScienceDirect and EBSCO Health MedLine. P-values < 0.05

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Total

PubMed 966 1,072
(11%)

1,131
(6%)

1,182
(5%)

1,363
(15%)

1,448
(6%)

1,564
(8%)

1,964
(26%)

2,060
(5%)

2,464
(20%)

15,214
(11%)

ScienceDirect 1,479 2,448
(66%)

2,425
(–1%)

2,401
(–1%)

2,591
(8%)

2,742
(6%)

2,622
(–4%)

2,968
(13%)

3,068
(3%)

3,413
(11%)

26,175
(10%)

EBSCO MedLine 963 1,066
(11%)

1,126
(6%)

1,179
(5%)

1,360
(15%)

1,436
(6%)

1,548
(8%)

1,949
(26%)

2,039
(5%)

2,437
(20%)

15,103
(11%)

Arithmetic Mean of Publi-
cation (AMP) 1,136 1,529

(35%)
1,561
(2%)

1,587
(2%)

1,771
(12%)

1,875
(6%)

1,911
(2%)

2,294
(20%)

2,389
(4%)

2,771
(16%)

18,831
(10%)

Our results show that the number of publications hip and knee 
arthroplasty was increased during the period 2005–2014, only the 
number of publications in ScienceDirect was more than others.

Ratio of publication hip and knee arthroplasty
Th e hip arthroplasty publication arithmetic mean was increased 

from 1518 to 2702 between the 2005–2014 years, when the knee 
arthroplasty publication arithmetic mean was growing from 1136 to 
2771. Percent ratio shows that the growth rate of publications knee 

arthroplasty 10% was faster than hip arthroplasty 7% during the 
10 years.

Th e graph shows us that the publication arithmetic mean hip 
and knee arthroplasty have a very big diff erence between each other 
at the beginning of last over the 10 years with the advantage hip 
arthroplasty. But the index of publications in recent years shows 
an equation the knee arthroplasty with the publication of the hip. 
(Figure 1).

Figure 1. Arithmetic Mean of Publication (AMP) Diff erence between the hip arthroplasty and knee arthroplasty

Figure 2. Diff erent publication trends hip and knee arthroplasty between EBSCO 
Health MedLine and Journal Traumatology and orthopedics of Russia

Status of the language of publications
A large number of publications have been made over the 

10 years by EBSCO Health Medline of more than 40 languages, but 

the publications about the hip arthroplasty were 60 from 17,783 and 
the knee arthroplasty were 21 in Russian from 15,103 of all search 
results. However in the journal Traumatology and orthopedics of 
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Russia where published 118 hip arthroplasty and 39 knee arthro-
plasty articles, abstracts, thesis and other materials in Russian and 
English per the studying period (Figure 2).

This shows that the large number of journals and publication of 
articles in specific sources cannot display all the real number of pub-
lications in certain research scale without the extensive involvement 
of many of the major journal and references from all over the world.

Discussion
The present study aimed at exploring the level of evidence of pub-

lished articles in the field of hip and knee arthroplasty per years 2005–
2014 and we have combined data from three different sources PubMed, 
EBSCO Health MEDLINE and the ScienceDirect to estimate the pub-
lication arithmetic mean hip and knee arthroplasty in this database.

Good clinical methods should be based on the existing evidence 
based on scientific publications and research (24). Many authors 
have investigated the level of hip and knee arthroplasty publications in 
some region, relative publication between countries, study clinical 
outcomes publication or rates of publication by years in only one da-
tabase [7; 15; 16; 17; 27]. However, we decided to explore publication 
trends of knee and hip arthroplasty within 10 years in three databases.

Despite some authors show a very high increase of the number 
of publication [15], and even some authors argue with decline per-
cent of publication in some countries [17], In our findings the publi-
cation arithmetic mean hip arthroplasty in PubMed, EBSCO Health 
MedLine and the ScienceDirect datebases have been increased from 
1518 to 2702 when the knee arthroplasty publication was increased 
from 1136 to 2771. For comparison with other studies we paid at-
tention to the opinions of other researchers, many authors studied 
hip and knee arthroplasty separately [1; 4; 15; 25; 26] or summered 
together [2; 3; 5; 7; 16; 17] but none researches was conducted 
to study the ratio of the publication arithmetic mean hip and knee 
arthroplasty between hip and knee arthroplasty publications over 
the last 10 years. Although in our instance, having a lower number 
of publications, rate of increase the publication arithmetic mean of 
the knee arthroplasty was higher than hip arthroplasty publications. 
This can be understood, during the increasing the publication arith-
metic mean of knee arthroplasty [3; 5; 15; 25] in parallel enlarged 
researches in this area [13; 14; 15].

In the next stage of our study we will take into account what the 
research productivity for several medical fields in various countries 

has been studied and that shows the number of published articles is 
considered as an index of quantity of research productivity [14; 22; 
23] And several researchers interested in regional and a linguistic 
criterion publishing [11; 14; 15; 28; 29; 30]. However our analyses 
present absolute incompatibility number of publication in EBSCO 
Health MedLine with objective quantity publication in a certain 
region or language (Figure 2). Knowing two sets of issues: General 
principles of publications in international journals and objective at-
titude to all publications, regardless of language differences forced 
us to answer some important questions. At first; The requirement to 
write only in English and the large number of publications in many 
of the database in English [28; 28], creates a very big problem for 
non-English-speaking authors, especially those countries which 
already has huge scientific potential in other languages. Secondly; 
large number of researches are conducted in many countries, in de-
spite of the language barriers or economic status [6; 8; 10; 11; 12; 
14; 15; 27; 29]. In the third; Studies show that many researchers for 
the solution of scientific problems lean to the much popular publi-
cation or publications with high impact factor [11; 12; 15; 24; 31] 
leave out of sight hard reachable or little-studied scientific works, 
even if they have great scientific value.

Despite the great effort to study all our aim, our study had a few 
limitations. Insufficiency of our method is the results will show only 
the scale of the studied databases and the result gives us the arithme-
tic mean of cited case in our databases, not number of publication. 
Although not one search system and none of calculation exist in our 
time cannot show or calculate the absolutely exact number of publi-
cations, we tried to find a more convenient and simpler solution to 
this problem and we took for our research three more accessible and 
more perfect search engines in our opinion, such PubMed, EBSCO 
Health Medline and the ScienceDirect..

Conclusion
The publication of materials knee arthroplasty have been sharp-

ly increased during the last years, it shows that the interest in study 
about problems knee arthroplasty have been increased in conjunction.

It is necessary to open more opportunities delivering these 
objects in international scientific publications and attract more 
researchers from different countries, for a more objective assess-
ment an analysis of scientific data, despite their linguistic or other 
barriers.
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New approaches to diagnostics and conservative 
therapy methods of flat- footedness in children

Abstract: The efficacy of the application of electrophysiological tests, including computer planography, which reflect 
characteristics of flat-footedness in children, was determined. Conservative therapy methods applied at the early stages of flat-
footedness formation provide correction of the anatomical integrity and mobility of foot.
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On the modern stage of orthopedics development sufficient 
attention is paid to the problem of flat-footedness; new multifunc-
tional devices are designed for diagnostics and treatment of the pa-

tients. That specialists’ interest promotes detalization of pathologic 
manifestations and design of high quality diagnostic and therapeutic 
methods. Earlier used strategies are replaced by more physiological 
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and effective ones [1, 4]. Among the various means and methods 
of improving of diagnostic and therapeutic efficiency one of the first 
places is taken by early detection of flat-footedness and coordination 
of the performed therapeutic activities by related specialists. The 
problem of the most perspective branch is principally important 
and crucial [2].

Bilaterality of the pathologic process, alterations of the func-
tions of muscular-ligament apparatus, dysplastic  impairments, 
changes of biomechanics of skeletal system have quite strict require-
ments of diagnostic and therapeutic character.

Analysis of target researches of the flat-footedness problem in 
children showed that that disease is represented by 12% in the total 
number of bone system pathologies and it demands targeted diag-
nostics and correction [3]. In relation with the versatility of flat-
footedness problem and formation of various forms, the problem 
should be solved in young age [2; 4].

The objective of the study is improvement of the diagnostics of 
flat-footedness and methods of rehabilitation treatment.

Materials and methods: The study was held in 1427 children 
from 1 to 14 years old among which in 12.8% cases (182) we de-
tected the symptoms of various degrees flat-footedness. Prevalence 
of the pathology was observed mostly  in boys  — 100  children 
(54.9%), in comparison with girls –82 (45.0%). Frequency of the 
revealed flat-footedness was mostly revealed in 3–7 years old age 
(64.8%).

For the definition of flat-footedness degree we used method of 
computer plantography, myography (2-channel electromyography 
MGST-01, «Medicor», Russia), podometric (change of foot arch 
height, length, width, level of pronation, abduction, adduction with 
further calculation of Friendler’s index), roentgenography (“Unex” 
Denmark). Biochemical tests included the study of oxyprolin in 
urine (colorimetric) before and after the performed therapy.

Statistic processing was done in “Medstat” program with calcu-
lation of Student’s coefficient.

Results and discussion: Dependently on the achieved clinical-
diagnostic parameters we classified 3 degrees of deformation sever-
ity: severe, mild and slight.

In severe deformation in 49 children (68 feet) we determined 
sole prominence; equines-valgus position of heel; anterior part was 
located in the extensor position, abduction to 75 º and pronation 
to 35 º. Deformation was rigid and accompanied by expressed ten-
sion of extensor tendons of foot and triceps muscle of shin. In the 
children with severe deformation degree the load was given to the 
middle part of foot, and anterior and posterior parts performed just 
supporting function. Majority of children (62%) had lameness, in-
stability and excessive swinging of the body while walking. Radio-
logically in saggital plane we determined expressed equines position 
of astragalus and heel bones; astragalus-tibial angle varied from 150º 
to 190º, heel-sole from 16 º to 35 º. In sole, astragalus-scaphoid and 
heel-cubiform joints there were drifts of bones such as dislocations 
(32%) and subluxations (37%). Longitudinal fornix was absent. 
On x-ray with load equines position of heel bone, retro reflexion of 
the anterior part increased, and correlation in sub-astragalus joint 
worsened. Position of astragalus, heel and first metatarsal bones in 
the frontal plane was evaluated by means of correlation of their axis 
to foot axis, which was lined through the middle of the distance be-
tween ankles and the center of the 2nd metatarsal bone basis. Angles 
formed by bone axis and foot axis (medial foot line) were called 
medial ones. Enlargement of medial-astragalus and diminishing of 
medial-heel angles as a result of valgus position of astragalus and 
heel bones was characteristic for congenital flat valgus deformation.

In the majority of the cases of mild degree deformation  in 
38 children (74 feet) there were symptoms of congenital vertical 
astragalus (CVA), both clinical and radiologic less expressed than in 
cases of severe deformation. Leading differential features were de-
crease of sole slope of astragalus (astragalus-tibial angle 130–150º), 
possibility of partial correction of the deformation and absence of 
expressed retro reflection of the anterior part of foot in children who 
start walking (29%).

Slight degree deformation in 14 children (23 feet) had no fea-
tures of congenital vertical astragalus (CVA) and it was character-
ized by valgus position of foot completely correctable. Deviations in 
radiologic values were minimal and didn’t involve all characteristics: 
there was moderate equines-valgus position of astragalus and de-
crease of sole slope of heel bone to 11.1±2.0 º. Longitudinal fornix 
was preserved. In astragalus-scaphoid joint ratio of bones in sag-
gital plane was regular different from more severe deformations, 
and in the frontal plane there were noted lateral subluxations (14%), 
while in severe and mild degree deformations drifts in saggital plane 
were prevailing.

Electrophysiologic (EP) test of the functional status of neural-
muscular system in 80% of the children revealed severe impairments 
such as disorder of reciprocal muscles-antagonists to shin, patholog-
ic structure of electromyogram: decrease of the amplitude and fre-
quency of potentials, decrease of polyphase, hyper synchronization, 
potential “volleys”. Among the altered characteristics of EP of mani-
festations of Achilles’ reflex there was high amplitude and irregular 
form of it, irradiation to antagonist. There was notable decrease of 
the activity of gastrocnemius almost two fold — 281.9±29.2 mkV/s 
with normal 444.1±49.2 mlV/s., the level of electric activity of foot 
extensors was similar to healthy children.

In 96.8% patients with congenital flat-valgus deformation of 
feet we revealed symptoms of myelodysplastic organic lesion of neu-
ral system, including muscle hypotension, anisoreflexia, hypo and 
areflexia, pathologic reflexes. Symptoms of neurogenic pathology 
were associated with dysplastic development of lumbar-sacral part 
of vertebral column. Manifestation of bone and ligament vertebral 
dysplasia was longitudinal and transverse hypo genesis of verte-
bral arches, pathologic segmentation of sacrum, transient vertebra, 
congenital semi-vertebra, congenital concrescention and aplasia 
of vertebra, instability of vertebral bodies in relation to proximal 
part of vertebral column.

Plantographic test revealed not only change of the form of 
computer pattern, but also diminishing of both longitudinal and 
transverse sizes to 1/3 appearing as a result of equines position of 
heel bone and pronation position of the anterior part of foot. We 
detected impairment of the ratio between heel and toe. The values 
of sub-fornix space (according to Stritter) was 111.7±2.9%.

Originally the achieved data analysed in the aspect of dysfunc-
tions of connective tissue testify increase of oxyprolin secretion in 
children with flat-footedness, which was motivated by alterations in 
exchange processes. Reliability of the results underlines direct cor-
relation of the age and oxyprolinuria.

Performed studies provided design of the scheme of conserva-
tive therapy. In the younger age (1–3 years old) with compensated 
alterations  in exchange processes with sufficiently correct thera-
peutic tactics, combination of correction bandages, massage, thera-
peutic coniferous-salty baths, correction of posture, administration 
of vitamin complexes (complevit, oligovit, “Jungles”, “Multitabs”, 
Vit B6), methods of therapeutic physical training the involution of 
connective tissue was quite positive. Deformations in children, who 
underwent one-moment correction, were corrected with the help 
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of stage plaster casts; foot was fixed (27%) for 3–4 months. In the 
middle position we performed selective and pressure point massage, 
correction gymnastics. When start walking correspondingly to the 
age children were trained exercises for strengthening of muscles of 
shin and they were prescribed to wear orthopedic shoes with straight 
last, fornix and heel arch supporter laying out, external hard tibia, 
bearing of the heel inside and prolongation of the inner crocle. In the 
elder age (4–14 years old) there is necessity of longer therapeutic 
courses and continuous wearing of arch supporter inner sole. Course 
(4 times a year) administration of multi vitamin agents, correction 
massage, and therapeutic physical training stimulating exchange 
processes have quite positive effect on the restoration of ligament 
apparatus of sole and back surfaces of foot.

Complex therapy performed in compliance with the proposed 
strategy provided significant correction of the anatomic integrity of 
the feet, improvement of its physiologic status and mobility. Besides 

that, the study of oxyprolinuria revealed the tendency for decrease 
of its amount dependently on sex and age peculiarities.

Conclusion. Versatility of the flat-footedness problem and 
formation of various forms of it, therapeutic problem should be 
solved  in young age. Prevalence of flat-footedness  is greater  in 
3–7 years old age group. Electric physiologic test of flat-footed-
ness determines decrease of gastrocnemius activity 2 fold, and 
activity of foot extensors stayed in the limits of normal values. in 
cases of flat-footedness in children the symptoms of neurogenic 
pathology combined with dysplastic development of lumbar-sacral 
part of vertebral column. In computer planography we revealed 
diminishing of longitudinal and transverse foot sizes to 1/3 as a 
result of equines of heel bone and pronation of the anterior part. 
Conservative therapeutic methods applied at early stages of flat-
footedness formation provide correction of anatomical integrity 
and mobility of feet.
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Features the production of cytokines in chronic 
pancreatitis and pancreatic cancer

Abstract: With respect to the blood levels of pro- and anti-inflammatory cytokines in the 40 patients with chronic pancreati-
tis (CP), and pancreatic cancer (PC), there was a significant increase of interleukin-2 receptor (IL-2R) and interleukin-6 (IL-6) 
as compared to healthy controls. Clinical and laboratory analyses revealed an enlargement of the pancreas in 32 (80%), and of the 
spleen in 3 (7%) patients, respectively. Elevated bilirubin was present in 17 patients (41%), significantly elevated lipase, gamma-
glutamyltrans peptidase and alkaline phosphatase activities were found in 24 (62%) patients. ALT and AST activities were 
significantly elevated in 20 (50%), moderately elevated (3–5 xULN) in 6 (15%) patients and slightly elevated (1.5–3 x ULN) 
in 14 (35%) patients. Serum albumin levels were reduced in 21 (51%) patients. The tumor markers CA 19–9 was elevated in 
15 (38%) patients with a tumor in the head of the pancreas that was confirmed by computer tomography. The results indicate 
that cytokines are activated in patients with CP and PC respectively. This activation is accompanied by an increased levels of 
pro-inflammatory cytokines IL-2R, IL-6, TNF-α and INF-y, which closely correlate with the major pathological clinical and 
laboratory parameters in these patients.

Keywords: Chronic pancreatitis, cytokines, pancreas carcinoma, pathogenesis.

Introduction. In recent years, the interest of clinicians in of 
CP has increased due to the better understanding of the pathogen-
esis of CP and PC. The role of cytokines as an important link the 

regulation of inflammation and pancreas regeneration in patients 
with CP remains unclear however. All pro-inflammatory cytokines 
examined in this study (IL-2R, IL-6, TNF-α) have been shown to be 
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produced within the pancreas during the early stages of pancreatitis 
and show elevated levels in both blood and pancreatic tissue. With a 
correlation between serum levels and disease severity. In particular, 
serum levels of IL-6 are now regarded as a reliable clinical indica-
tor the severity of acute pancreatitis. The major sources of IL-2R 
and IL-6 during pancreatic necrosis and inflammation are activated 
macrophages in the inflammatory infiltrate within the gland. How-
ever, the molecular targeted therapy of pancreas cancer is still at a 
conceptual level. The selective inhibition of IL-6 secretion by target-
ing specific integrin’s was shown to significantly reduce metastasis 
but did not result in complete arrest of tumor growth. Similar studies 
suggested that the therapeutic targeting of cytokines which are di-
rectly involved in establishing the tumor microenvironment, serves 
as an essential convergence point for multiple cytokine pathways. 
The complex interaction of cytokines with pancreatic cancer cell-sig-
naling pathways and the multitude of chemical cross-talks between 
microenvironment and tumor make it unlikely that a single molecu-
lar target will be effective. Rather, the most effective treatment will 
be one that combines multiple molecular therapeutic targets as well 
as the based on chemokine tumor markers. In this context, previous 
studies have shown a direct correlation betweenIL-6 levels and tu-
mor growth and antigenic potential. An increased level of IL-6 is in 
part directly responsible for the oncogenic activity and aggressive 
metastasis seen in pancreatic tumors. These data indicate that IL-2R 
and IL-6 play a critical role in tumor pathogenesis and may be useful 
for the early diagnosis of pancreas cancer, using for example IL-6 as 
a marker. Cytokines are very complex interacting molecular signals, 
which are involved in the regulation of other. The aim of the study 
was the determination of the levels of standard laboratory parame-
ters and of serum cytokines, respectively in patients with CP and PC.

Materials and methods. 40  patients with CP (12  men, 
28 women) aged between 29 and 65 years (average 45±18 years)
were examined  in our clinic. The clinical duration of CP was 

13±6 years. 15 patients with PC (8 men, 7 women) aged between 
and years (average 58±15 years) were included in the study. The 
control group consisted of 25 healthy volunteers (8 men,17 women) 
with an average age of 38±15years. The causes of CP were viral in-
fections, alcohol, metabolic, or autoimmune diseases and others. 
In all patients the standard laboratory parameters amylase, lipase, 
AST, ALT, LDH, CRP and cancer-specific markers CA 19–9 were 
determined. In addition, the serum levels of TNF-α, IL-2R, IL-6, 
INF-γ were determined enzyme immune assays.

Results and discussion. 30 (75%) patients with CP were 
overweight (BMI = 37,3±4 kg/m 2)and 10 (25%) patients were as-
thenic. Non-insulin dependent diabetes mellitus was diagnosed in 
14 (35%) patients, gastric dyspepsia in 6 (15%) patients. Clinical 
and laboratory analyses revealed an enlarged pancreas in 32 (80%), 
and an enlarged spleen in 3 (7%) patients, respectively. Bilirubin 
was elevated in 17 (41%) patients. Serum lipase, ү-glutamyltrans 
peptidase (ү-GT) and alkaline phosphatase (AP) activities were 
significantly elevated in 15 (62%) patients. ALT and AST activities 
were significantly increased in 12 (50%), moderately elevated (3–5 x 
ULN) in 6 (15%) and slightly elevated (1.5–3 xULN) in 14 (35%) 
patients. Serum albumin levels were reduced in 13 (51%) patients.

Patients with PC serum enzymes such as: lipase, ү-GT and AP 
activities were significantly elevated in 14 (93%) patients. ALT and 
AST activities were significantly increased in 13 (86%), moderately 
elevated (6–8 x ULN) in 1 (10%) patients. Serum albumin levels 
were reduced in 12 (80%) patients. These data are summarized in 
(Table 1). The tumor marker CA 19–9 was elevated in 15 (38%) 
patients with a tumor in the head of the pancreas that was confirmed 
by computer tomography.

The comparison of the biochemical data revealed a direct as-
sociation between amylase and lipase elevations with the levels of 
TNF-α and INF-γ, and of the ү-GT and AP elevation and the INF-γ 
level in patients with CP and pancreas carcinoma (PC).

Table 1. – Standard laboratory analyses of serum in patients with CP and PC

Groups Lipase AP ү-GT АLT АST LDH СRP Glucose
Patients with 

CP (n=25) 346.6± 15.6* 454.2± 15.9* 877.5± 30.7* 159.4 ± 6.7* 159.7± 7.2* 364.1± 13.8* 66.3 ± 2.4* 112.4± 4.5

Patients with 
Pancreas carci-
noma (n=15)

450.5± 20.5* 506.4±8.5* 941.6± 24.8* 263.5± 7.2* 164.4± 4.1* 390.6± 34.1* 82.4± 6.4* 181.2± 6.2*

Controls (n=25) 60±2.7 130±3.5 60±2.1 50±2.1 50±2.2 22.5±8.5 5±1.8 106± 4.2
*р<0,001 relative to control

With respect to the blood levels of pro- and anti-inflammatory cyto-
kines in the 25 patients with CP, there was a significant elevation of IL-2R 
and IL-6 in patients as compared to healthy controls. The mean values 
of TNF-α was increased in 16 (65%) and of INF-γ in 20 (82%) patients, 
respectively, the elevation of inflammatory cytokines closely correlated 
with the relevant clinical and laboratory parameters of CP of our patients 
(Table1).10 (42%) patients had drastically improved IL-6 and IL-2R 
levels and 14 (58%) showed only a moderate increase.

Patients with PC had a significant elevation of IL-2R and IL-6 
compared to healthy controls  in 14 (93%), moderately elevated 
(4–6 x ULN) in 1 (10%) patients. The mean values of TNF-α was in-
creased in 14 (93%) and of INF-γ in 13 (86%) patients, respectively, 
the elevation of inflammatory cytokines closely correlated with the 
relevant clinical and laboratory parameters of PC of our patients 
significantly elevated in 14 (93%) patients (Table 2).

Table 2. – Serum levels of inflammatory cytokines (pg/ml) in patients with CP and PC

Groups TNF-α INF-γ IL-2R IL-6
Patients with CP

(n=25) 158.7 ± 19.6* 823.3 ± 97.5* 1622.7 ±
23.4* 138.5 ± 2.6*

Patients with PC
(n=15) 290.8 ± 21.4* 952.4 ± 85.3* 2212.56 ±

36.5*
245.6 ±

6.6*
Controls (n=25) 43.5 ± 6.1 38.9 ± 5.5 390 ± 15.5 28.5 ± 1.1
*р<0,001 relative to control
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In the majority of our patients with CP the clinical symptoms 
werenon-specific with laboratory findings typical for CP (elevation 
of serum lipase and amylase). The most common clinical and labora-
tory findings were: malegender, overweight, an enlarged head of the 
pancreas and elevated serum levels of glucose and lipase and amylase. 
The normal function of the immune system is based on the balanced 
regulatory cytokine production. In patients with CP the serum levels 
of IL-2R, IL-6, TNF-α, and INF-γ were elevated compared to the con-
trol group. High levels of TNF-α and INF-γ in serum of patients with 
CP indicate a shift towards the production of pro-inflammatory cy-
tokines. Thus, a vicious circle develops through the action of reactive 
oxygen species and pro-inflammatory cytokines. In addition to the 
above factors, insulin also stimulates the synthesis of TNF-α through 
the expression of TNF-receptors in adipose and muscle tissues [4; 
7]. Pro-inflammatory cytokines, including TNF-α, may participate in 
the mechanism of insulin resistance. How TNF-α is involved in this 
process is not completely understood, but insulin receptors (IRS-1) 
are important targets for TNF-α [3; 4].

Conclution. The results of our study indicate that cytokines 
are involved in the pathogenesis of CP. This study has demonstrated 
that PSCs have the capacity to respond to cytokines known to be 
up regulated during pancreatitis. Persistent activation of PSCs by 
cytokines during acute pancreatitis may be a factor involved in the 
progression from acute pancreatitis to chronic pancreatic injury and 
fibrosis [8]. The inflammatory IL-6 is often expressed by multiple 
cell types within the tumor microenvironment. IL-6 produced in 
the bone marrow microenvironment to bone metastasis and this 
cytokine has a strong pro-tumorigenic activity due to its multiple 
effects on bone metabolism, tumor cell proliferation and survival, 
angiogenesis, and inflammation. Supporting the role of IL-6 in hu-
man cancer is the observation of elevated serum levels of IL-6 and 
sIL-6R in patients with bone metastasis and their association with a 
poor clinical outcome. Thus, IL-6 emerges as a key player at all stages 
of the pathogenesis of pancreatic diseases, including carcinogenesis, 
and a potential molecular therapeutic target [2; 3; 6].
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Acute respiratory syndrome and spectral characteristics of 
cardiac rhythm in children and its cause-effect interrelations

Abstract: For the age peculiarities of the children with manifestations of ARS there was determined link with all spectral 
ranges of CR. From one side it determines the character of organism reaction and specificities of pathologic process, and from 
the other side it is linked with the processes of functional development (status).

Keywords: acute respiratory syndrome, the spectral characteristics of heart rate, children.

Topicality. In the structure of morbidity among children 
there is prevailing of acute respiratory infections of the upper re-
spiratory ways with various etiologies and influenzae, taking more 
than 90% of all registered infectious and parasite diseases in children 
[3; 7]. These diseases prevail all other infections with the number 
of cases [4; 8].

During the last three decades significant interrelations were re-
vealed between vegetative nerve system and cardiac vascular mortal-
ity rate including sudden deaths [2].

In the modern time one of the methods of study of vegetative 
nerve system and its functions in the mechanisms of development 
of diseases is application of cardiac rhythm variability methods, es-

pecially for the states when vagosympathetic factors probably play 
an important role [6].

In spite of the chosen approach to the study of the regularities 
linked with spectral characteristics of cardiac rhythm (CR) for acute 
respiratory syndrome (ARS), the strategy of the study requires con-
sideration of the revealed peculiarities by means of correlation analy-
sis methods [5; 7]. And the basic branches of the analysis shoukd 
be linked with group-forming criteria such as sex, age, preliminary 
and clinical diagnosis.

The objective: is to study cause-effect interrelations of acute re-
spiratory syndrome and spectral characteristics of cardiac rhythm in 
children.
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Materials and methods of the study: We checked 167 chil-
dren in the age from 0.2 to 6.6 years old (M±SD: 2.1±1.5 years old). 
Among them there were 48 children under 1 (28.7 ±3.5%), from 
1 to 3 years old — 79 (47.3±3.9%) and above 3 years old — 40 
(24.0±3.3%). Among the checked children the number of boys was 
equal to 61.1±3.8% (n=102) and number of girls — 38.9±3.8% 
(n=65).

At the reception to clinic the following diagnosis were de-
termined: ARVD (laryngotracheitis)  — 82 (49.1±3.9%), acute 
bronchitis  — 42 (25.7±3.4%) and bronchial pneumonia  — 43 
(25.7±3.4%).

Duration of sequent cardiac intervals and calculation values of 
CRV was determined with the help of program-apparatus complex 
“Rhythm” (PAC «Rhythm», Republic of Uzbekistan «ALEN»). 
RR-intervals were registered for 5minutes with 0.001 sec accuracy. 
The study was performed  in compliance with all recommended 
conditions [1; 2] in “sitting” position. All time indicators of car-
diac rhythm variability were calculated with the help of standard 
methods [1], and the value of pMo was expressed in part (%) of 
RR-intervals of corresponding area of mode (Mo±10 ms).

Absolute  values of spectral density were achieved with the 
help of Furie’s method (complete conversion of singular series in 
compliance with «Hamming» variant). And the following limits of 
frequency ranges were accepted: HF — >0.150 Hz, LF — 0.150–
0.040 Hz, VLF — 0.040–0.015 Hz, ULF — <0.015 Hz, HF-1–
0.150–0.300 Hz, HF-2–0.300–0.450 Hz, HF-3 — >0.450 Hz.

For the common characteristics we used standard methods of 
descriptive (parametric) statistics — calculation of means (M) and 
extensive values (P), its variation characteristics (standard mistake 
of extensive value — mp, standard deviation — SD, confidence in-
terval — DI).

Results of the study: in the performance of correlation analysis 
we considered rank assessments of spectral sub-ranges. Taking into 
account spectral characteristics of cardiac rhythm, sex, and the data 
of preliminary and clinical diagnosis we presented quality indicators 
for assessment of correlation link using Spirmen’s non-parameter 
method (Rs) and gamma (Rg).

Conversion of spectral assessments from absolute values first to 
relative ones (extensive) and then to rank provided widening of the 
capabilities of the study by means of increase of functional descrip-
tiveness. In fact using that kind of approach in the study of cause-
effect interrelations of spectral characteristics of CR in ARS, we dealt 
not only with the common regularities of pathogenetic mechanism, 
but also detected characteristics linked with the possibility of dif-
ferential diagnostics performance.

Results of correlation analysis showed that sex of the children 
with manifestations of ARS had statistically reliable correlation with 
rank characteristics of low voltage sub-ranges LF-12 (Rg=+0.242, 
with p=0.04) and LF-17 (Rg=+0.346, with p‹ 0.001). And the di-
rection of the link was direct (positive). At the same time correlation 
link of the sex with rank assessments of spectral sub-ranges of CR 
had both negative and positive character or direction.

So with rank characteristics of spectral sub-ranges HF-2–28 
(Rg=–0.278, with p=0.001) and HF-3–2 (Rg=–0.273, with 
p=0.001) correlation dependence was negative, whole for subrange 
HF-3–5 it had direct direction (Rg=+0.256, with p=0.002).

The age of the examined children correlated with all sub-ranges 
of CR spectrogram, but for the first high frequency subrange HF-1 
these links had a character of tendency existence, low power, thresh-
old level of reliability or were not determined by standard methods 
of correlation analysis at all.

Results of correlation analysis of the children’s age with rank 
assessments of spectral sub-ranges of CR showed existence of sta-
tistically reliable links with positive (direct) direction with ultra low 
(ULF: Rs=0.187, with p=+0.016), very low (ULF: Rs=+0.205, with 
p=0.008) and low frequency (LF: Rs=0.303, with p‹ 0.001) ranges. 
For the second and third of high frequency ranges with sex indi-
cation in the children we determined statistically reliable negative 
correlation dependence (HF–2: Rs=–0.230, with p=0.003; HF–3: 
Rs=–0.314, with p=0.001).

For every low frequency range of CR we revealed statistically 
reliable correlation links of age values of the children with certain 
sub-ranges of frequency spectrum. For the ultra low frequency area 
that link was determined with ULF-3 subrange (Rs=+0.154, with 
p=0.048), and for very low frequency one with VLF-5 subrange 
(Rs=-0.152, with p=0.019).

Age peculiarities among the examined children with manifesta-
tions of ARS were reflected in the alteration of the spectral density 
of CR in low frequency area (ULF: Rs=+0.187, with p=0.016; VLF: 
Rs=+0.205, with p=0.008; LF: Rs=+0.303, with p‹ 0.001).

The age of the children had negative correlation with the values 
of rank assessments of spectral density of CR in the second and third 
ranges HF (HF-2: Rs=–0.230, with p=0.003; HF-3: Rs=–0.314, 
with p‹ 0.001).

In compliance with the general regularity of correlation links of 
the age with rank assessments of CR spectrum in low frequency area a 
statistical reliable correlation with ULF-3 (Rs=+0.154, with p=0.048) 
subrange was determined, while for  VLF-5 and LF-5 sub-ranges 
there was notable correlation feedback (Rs=-0.182, with p=0.019; 
Rs=–0.152, with p=0.049). The value of children’s age also correlat-
ed with certain characteristics of high frequency area of spectrum of 
CR, and that link had various directions (HF-2–12: Rs=+0.185, with 
p=0.016; HF-2–24: Rs=-0.164, with p=0.015; HF-3–6: Rs=+0.167, 
with p=0.031; HF-3–11: Rs=-0.194, with p=0.012). The values of 
preliminary diagnosis (PD) had positive correlation with rank as-
sessments of spectral density of CR in low frequency area (ULF-3: 
Rg=+0.304, with p‹ 0.001; LF-21: Rg=+0.184, with p=0.010), while 
for high frequency area of the spectrum there was notable existence 
of statistically valuable feedback (HF-2–4: Rg=–0.193, with p=0.009; 
HF-2–13: Rg=–0.215; with p=0.003).

It should be noted, that only for ULF-2 subrange there was feed-
back with clinical diagnosis (Rg=–0.303, with p‹ 0.001), and with 
ranges ULF-3 (Rg=+0.324, with p ‹ 0.001), LF-21 (Rg=+0.274, 
with p‹ 0.001) and HF-1–3 (Rg=+0.191, with p=0.010) there was 
positive link.

The values of clinical diagnosis united by ARS manifestations 
and represented by three levels of the primary injure of respiratory 
system (URW, B and L) had positive correlation with rank assess-
ments of CR spectral density in the sub-ranges HF-1–30 (Rg=+0.197, 
with р=0.008) and HF-2–26 (Rg=+0.261, with р<0.001), while for 
the sub-ranges HF-2–4 (Rg=-0.250, with р=0.001) and HF-2–13 
(Rg=–0.248, with р=0.001) there was negative link.

Conclusion. Thus, for the age peculiarities of the children with 
manifestations of ARS there was determined link with all spectral 
ranges of CR. From one side it determines the character of organism 
reaction and specificities of pathologic process, and from the other 
side it is linked with the processes of functional development (sta-
tus). Results of comparative analysis of rank assessments of spectral 
sub-ranges of CR in ARS provided evidence based isolation of more 
than 250 signs from which 55 were the most valuable ones according 
to the criteria of statistic reliability and probability of prevalence for 
three categories of the diagnostics.
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Effect of the type of vegetative nerve system on the quality 
of life of the patients with itching in old and senile age

Abstract: We established dependence of reactivity type of vegetative nerve system and life quality in elderly and old people. 
Expression of deterioration of life quality, over-tension state, and failure of adaptation adjustment mechanisms in the regulation 
system depends on the presence of skin itching.

Keywords: itching, vegetative nerve system, old and senile age, quality of life.

At the modern time it is proven that the parameters of SI of a 
patient have independent prognostic value and serve to be more 
accurate criteria for the definition of a patient’ status during the 
therapy than values of common somatic status [7].

Aging is a final period of organism development; it is a complex 
of various physiologic mechanisms occurring on molecular, cellular 
and systemic levels with alive tissue structural and functional altera-
tions, which decrease ability of an organism to maintain its isolation 
and resistance [4]. In some authors’ opinion the part of people elder 
than 65 years old to the modern time is 10–14% of the whole popu-
lation [5]. Similar situation is observed in Uzbekistan.

Among various symptoms met in elderly people itching takes a 
prominent place. According to literature data about 50% of people 
above 60 have itching, often continuous and intensive, leading to 
depression and insomnia, and that decreases quality of patients’ life 
[3, 6].

Recently in literature there appear publications about influence 
of not only immune and endocrine systems, but also vegetative nerve 
system on skin [2]. It is known that activation of immune competent 
cells and further stage of pathologic physiologic process in allergic 
diseases is under the control of neural vegetative regulation. Sen-
sitizing of skin with further dystrophic alterations in it is formed 
with the background functional drifts in central and vegetative nerve 
system [1, 8].

On the basis of the aforesaid, performance of the study of in-
terrelation of life quality and vegetative nerve system is a topical 
problem in elderly and senile people suffering itching.

Thus, the objective of that research is study of the interrelation 
of the values of vegetative nerve system and life quality in old and 
senile age people with itching.

Materials and methods of the research: we checked 85 peo-
ple aged from 48 to 90 years old staying clinical supervision in the 
CP № 2 МСО in Tashkent. Among them there were 37 (43.5%) 
women and 48 (56.5%) men. Patients were divided to two groups: 
55 patients with skin itching (1st main group) where patients were 
united by prevailing  in clinical picture symptom  — itching and 
patients considered it to be intolerable; and 30 patients without 
skin itching (2nd group — comparison).

All patients had cardio-immunography (CIG) — test in com-
pliance with the common method with classification according to 
the types of VNS: hyper sympathetic tension, sympathetic tension, 
eitonia and vagotonia. Together with that we determined vegeta-
tive reactivity such as failure of adaptation-compensatory processes, 
over-tension, tension, prevailing of sympathetic tension and preser-
vation of adaptation-compensatory processes.

We worked out a questionnaire about life quality among old 
and senile people with itching. The questionnaire provides assess-
ment of patients’ opinion about their health, especially health crite-
ria which are significant (from the patient’s point of view) in itching. 
The questionnaire contains 4 scales (physical and social status, emo-
tional status and general health) including 12 subscales. The values 
of the questionnaire are measured in points interval from 1 to 6. 
And the higher values correspond to less expressed symptoms and 
higher quality of life. Maximal gathered score was 110 points, and 
minimal score was 24.

Digital material was processes by means of variation statistics 
method.

Results of the study: Performed studies showed the tendency 
for decrease of Mo values and variation range (ΔХ) in the patients 
with itching in comparison with the values of the group of patients 
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without itching. We noted statistically reliable rise of АМо value 
and vegetative reactivity in comparison with the group of patients 
without  itching (р<0.001). It should be noted, that among the 
patients of comparison group (without  itching) the number of 
patients with hyper sympathetic tension was 56.7%, sympathoto-
nia — 23.3% and only insignificant part consisted of the patients 
with eitonia (13.3%) and vagotonia (6.7%).

In 18.2% of the patients with skin itching we revealed expressed 
hyper sympathetic tension which was not registered among the pa-
tients of the same age without itching. Prevalence of hyper sympa-
thetic tension in that group of the patients did not significantly differ 
from that value in comparison group, and it was equal to 56.4%. 
prevalence of sympathetic tension and eitonia patients was 2.14 and 
1.82 fold lower than in the comparison group, equal to 10.9% and 
7.3% respectively. Analysis of vegetative reactivity showed increase 
of the number of patients with dysfunction of both parts of VNS, 
sudden decrease of accommodation-compensatory mechanisms 
(failure of the mechanisms of adaptation and compensation) to 
27.4% and dysfunction of both parts of VNS, over-tension of ac-
commodation-compensatory mechanisms to 65.4%. it should be 
noted that with the increase of lifetime of the patients the number of 
patients with dysfunction of both parts of VNS and sudden decrease 
of accommodation-compensatory mechanisms (failure) increases 
to 31.6 and 27.6% respectively in old and senile age, while dysfunc-
tion of both parts of VNS and over-tension of accommodation-com-
pensatory mechanisms had high frequency manifestation in the age 
from 40 to 59 years old.

Overwhelming majority of the patients without itching had 
sympathetic hypertonic type of VR, indicating excessive involve-
ment of sympathetic adrenalin system. Only few patients of that 
group had normotonic type of vegetative reaction and its deficit 
(sympathetic atonia). The number of patients in the group with 
skin itching with excessive sympathetic adrenalin supply two-fold 
exceeded that number in the group of patients without itching. At 
the same time patients with sympathetic atonic type in the same 
group. Patients with skin itching compared with the patients with-
out itching had significant increase of the number of patients with 

sympathetic atonic type of vegetative reactivity (respectively 2.5 fold 
more than among the patients without itching).

Analysis of life quality revealed that among the patients 
with  itching there was decrease of quality of life  in comparison 
with people of old and senile age without itching. And, the most 
expressed values were registered in the analysis of emotional status, 
which was decreased 3.2 fold (10.7±1.5 points and 34.2±1.8 points 
respectively in the main and comparison groups). Physical status 
of the patients with itching also decreased 1.2 fold, and social one 
2.1 fold. General health in the main group decreased 1.7 fold in com-
parison with the control group. Total score in the comparison group 
was 107.7±2.5, and that was almost 2 fold higher than the values in 
the main group (54.9±1.5 points; Р<0.001).

Thus, seen from the achieved results, patients of old and senile 
age have reliable decrease of the quality of life compared with the 
control group including people opf the same age without itching. 
At the further stage we performed the assessment of quality of life 
dependently on the type of VNS reactivity. As it is seen from the 
represented data there is dependence of the values of life quality 
and type of VNS reactivity. So, in case of sympathetic hypertonic 
type there are the lowest values of quality of life. We also want to 
mention that presence of itching effects the expression of life quality 
alterations and the VNS reactivity type.

Thus, on the basis of the achieved data we can make the follow-
ing conclusions:

1. Patients of old and senile age with  itching have clear al-
terations of both vegetative adaptation (over-tension and failure), 
and vegetative reactivity (change of the later was expressed, as a rule, 
by exhaustion of sympathetic adrenalin activity).

2. Patients of old and senile age with itching have reliable de-
crease of the quality of life.

3. We detected dependence of the  VNS reactivity type 
and values of the quality of life  in the people of old and senile 
age. Expression of the deterioration of the values of the quality of 
life and over-tension status and failure of adaptation-adjustment 
mechanisms in the regulation system depends on the presence 
of itching.
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Differential diagnosis of cardiogenic and membranogenic 
pulmonary edema in medical radiology

Abstract: The article describes a typical computed tomography and X-ray semiotics of acute respiratory distress syndrome 
(ARDS) and cardiogenic pulmonary edema, which were compared with clinical and morphological data. The authors identified 
the distinctive features in the X-ray pattern of these critical conditions, which is crucial in the selection strategies of differenti-
ated treatment.

Keywords: cardiogenic pulmonary edema, noncardiogenic pulmonary edema.

Background. Pathogenesis of pulmonary edema is well stud-
ied. Four types of pulmonary edema can be identified depending on 
the underlying cause: hemodynamic (cardiogenic), membranogenic 
(non-cardiogenic), centrogenic and mixed [1].

As a rule hemodynamic (cardiogenic) pulmonary edema  is 
the result of left ventricular failure in essential hypertension (EH), 
cardiac failure, myocardial infarction, due to hemodynamic chang-
es in pulmonary circulation (congestion in a pulmonary circulation 
and increase of pulmonary capillary pressure) [2; 3]. The pathogen-
esis is based on accumulation of fluid in the interstitial lung septa 
(interlobular connective tissue layer) and pleura. Next stage of the 
pathological process progression is transition of interstitial edema 
to alveolar edema, when fluid accumulation occurs inside alveoli.

Membranogenic (noncardiogenic) edema  implies profound 
disturbances of pulmonary capillary permeability with the release 
of high-protein level fluid, including fibrin, into alveolar lumen. The 
classic example of this type of edema is acute respiratory distress 
syndrome (ARDS). The development of acute respiratory distress 
syndrome may be due to “direct” damaging factors — aspiration of 
aggressive substances, trauma, inhalation of irritating gases and “in-
direct” factors, which include inflammatory mediators, which have 
damaging effect on the endothelium of microvasculature [4; 5]. Lung 
tissue reactions in ARDS are always universal and non-specific [6].

Differential diagnosis between cardiogenic and noncardiogenic 
pulmonary edema is complex — both conditions have similar clini-
cal and radiological manifestations [7–9].

Aim of the study was to identify specific radiological and com-
puter tomography (CT) features that allow making differential di-
agnosis of hemodynamic and membranogenic pulmonary edema in 
acute patients with different pathologies on admission to a multi-
disciplinary hospital.

Material and Methods: We conducted an extensive analysis of 
clinical, radiological and morphological findings in 61 patients with 
acute lung edema syndrome. The patients were from therapeutic and 
surgical departments. In the aspect of male: female ratio 43 patients 
were males, and 18 were females. The average age of patients was 
47,3 ± 18,4 years. Of these, 30 patients were included in the first 
study group, 31 patients were included in the second study group.

Depending on the type of pulmonary edema patients were di-
vided into two groups. The first group included 30 patients (25 men 
and 5 women) who received treatment for interstitial pneumonia, 
patients with severe pancreatic necrosis and severe blood loss with 
the development of membranogenic pulmonary edema. The second 
group included 31 patients (18 men and 13 women) with various 
manifestations of coronary heart disease (CHD): acute and recur-
rent myocardial infarction, mitral valve defect, essential hyperten-
sion with development of classic manifestations of cardiogenic 
pulmonary edema.

Chest radiographies were performed on portable analo-
gous X-ray machine

(Siemens, Polymobil Plus), with subsequent digitizing of 
the image on CR 30-X 2nd; multi slice computed tomography was 
performed on Brillance-40 (Philips) machine. Spirometry testing 
was performed on Chest Graph HI-701 spiroanalyzer ( Japan).

Radiological studies were compared with clinical manifesta-
tions of the disease and with received morphological data in differ-
ent periods of time. Morphological examination of autopsy material 
was performed at the Department of Pathology of Republican Re-
search Centre of Emergency Medicine (RRCEM) where prepara-
tion for microscopic examinations was performed. The lung tissue 
was taken from patients who had lethal outcome caused by edema. 
The resulting material was fixed in 10% neutral formalin solution 
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(pH 7.2–7.4), tissue processing was performed on “Carousel” 
type automatic machine “automatic system for tissue processing” 
(MICROM STP-120, Germany), and embedded in paraffin. From 
the obtained blocks serial slices of 4–5 micron were prepared and 
stained with hematoxylin and eosin. Ready histological preparations 
were placed under a digital video camera «ProgRes CT3», mounted 
on «Axioskop 40» microscope (Karl Zeiss, Germany) and con-
nected to image processing and analyzing workstation; after that 
pictures of the preparations were taken.

Study results: The first study group included 30 patients, of them 
25 men and 5 women. Average age of patients was 39,4±16,6 years. 

Lethal outcome was registered in 21 patients (70%).
In the clinical picture of the study group signs of respirato-

ry insufficiency dominated on admission among all symptoms and 
manifested as increased heart rate, shortness of breath, cyanosis, a 
compensatory increase in blood pressure

Radiological picture did not differ during the first-third days 
of the respiratory failure onset in 50% of patients, the second half 
of the patients in the interstitial lung edema phase had diffuse in-
creased lung pattern, mainly mesh-like reticular type, lung hilum 
were little structured, sinuses were free, heart borders were not 
enlarged (Fig. 1a).

a) diffuse, symmetric increase of lung pattern, cellular, honey-
comb type; interstitial phase of pulmonary edema

b) symmetrical focal lung lesions, predominantly in basal areas; 
alveolar phase of pulmonary edema.

c) diffuse symmetrical focal lung lesions, predominantly in lateral 
and basal zones; alveolar phase of pulmonary edema

d) deformation of pulmonary pattern

Fig. 1. Chest X Ray image in membranogenic pulmonary edema

At the same time while performing computed tomography, 
“opaque glass” type bilateral patchy uneven focal consolidation of 
lung tissue, more pronounced in the peripheral zone and poste-
rior segments were found on the first day. In densitometric analy-
sis of lung tissue “opaque glass” areas has increased density: up to 
–590±35 H. U. on the right side, up to 650±25 H. U. on the left 
side. Pleural effusion was not identified, heart chambers were not 
enlarged in almost all patients (Fig. 2 а).

Following days, beginning from the fourth day, all patients con-
tinued to have progressive shortness of breath and hypoxemia (РаО2 
< 55 mm Hg, SO2 < 80–82%), which poorly correlated with artificial 
respiration and high positive pressure in the end of exhalation and 
high proportion of О2 in a gas mixture. Auscultation showed worsen-
ing of the situation and involvement of extended area of the alveolar 
lung damage into the pathological process. Failure of compensatory 
mechanisms led to the development of multiple organ failure. X- Ray 
examination performed in this time frame showed diffuse focal-con-
fluent opacities, more in peripheral zones; with symmetrical damage 
of both lungs. Alveolar phase developed after interstitial stage of pul-

monary edema. In dynamics focal opacities formed large infiltrates 
due to confluence, mostly in basal segments, and “air bronchogra-
phy” outlines were identified in their background. At the same time 
structure of hilum was not differentiated clearly, sinuses were identi-
fiable in most patients. (Fig. 1 b, c) CT image in majority of cases was 
characterized by diffuse symmetric consolidation of the pulmonary 
tissue due to antero-posterior gradient in dependent zones; alveolar 
consolidation and “opaque glass” were largely found in the posterior 
and basal segments of the lung, “air bronchography” outlines were 
detected in the background. (Fig. 2b).

During densitometric analysis of lung tissue density in the al-
veolar type consolidated areas of basal segments was: right side –173 
± 35H.U, left side –291 ± 25 H. U. Pleural effusion was present in 
30% of patients, predominantly on the left, thickness up to 23mm 
and density up to + 8 H. U. (Fig. 2b, c)

The progressing of the pathological process led to the need to 
perform patient respiratory support on days 7–10; oxygen satura-
tion decrease to the critical numbers was the reason of transferring 
patients to artificial lung ventilation. Patient condition considered 
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as extremely severe, and diffuse cyanosis of the skin and extremities, 
depression of consciousness were observed, all of these indicated 
alteration of normal lung ventilation and development of hypoxia, 
hypoxemia which  indirectly led to the damage of target organs 
(alteration of hemodynamics, decreased arterial pressure, heart ar-
rhythmia, signs of multi organ failure).

Hypoxemia (РаО2 < 50 мм рт. ст., SO2 < 75%) was not correct-

able even at high levels of PEEP, in many cases pulse oximetry was 
not possible due to poor peripheral blood flow.

Chest X-Ray performed in this time period showed fine-and 
medium cellular lung pattern in all lung fields and zones, mostly in 
basal segments (Fig. 1 d). CT image was characterized by irregular 
reticular changes, predominantly in sub pleural areas, posterior and 
basal lung segments (fig. 2d).

а) «Ground glass» type bilateral lung tissue consolidation, inter-
stitial phase of pulmonary edema b) alveolar consolidation, alveolar phase of pulmonary edema 

c) diffuse alveolar and «Ground glass» types consolidation of 
pulmonary tissue, in dependent zones, in basal and posterior lung 

segments. Alveolar phase of pulmonary edema 
d) reticular changes, predominantly in lateral zones 

Fig. 2. Chest CT image in membranogenic pulmonary edema

Morphological signs of acute lung alterations were non-specific 
and independent of etiological factor. Alteration of pulmonary capil-
lary endothelium, basal membranes, as well as increased capillary 
permeability, accumulation of extravascular fluid and exudation of 
proteins developed a chain of pathological processes that were in 
the basis of developing non-cardiogenic pulmonary edema. Acute 
stage (Exudative phase) developed during the first four days after the 
onset of action of damaging factor. Lungs filled the entire chest cav-
ity, their weight exceeded normal one by 2–3 times and comprised 
1075±62,6 grams, compared to normal weight of 445±15grams.

Signs of tracheobronchitis, congestion of the mucous mem-
brane of the trachea and bronchi were observed in almost all cases. 
Hemorrhages on the lung surface and small atelectasis in the lung pa-
renchyma were found. On cut surface of the lung small hemorrhages 
were present. In the proliferation phase “lobular” parenchyma were 
formed, lung weight increased.

In the resolution phase development of sclerosis was observed: 
consolidation of parenchyma, small and medium caliber vessels.

Interstitial edema was observed microscopically, it manifested 
through widening of alveolar walls and bulging of tissue into alveo-
lar lumen (Fig. 3a), later alveolar edema has developed (exudative 
phase). Fibrin, focal alveolar and  interstitial hemorrhages were 

detected on internal alveolar surface. Margination of neutrophils 
(leucocyte stasis  in microcirculation  vessels), erythrocyte stasis 
were found on microvessels of alveolar septa. Formation of hyaline 
membranes in alveoli took place in proliferation phase (days 3–10), 
the number of alveoli with hyaline membranes (Fig 3b) increased 
together with the increasing length of the disease and directly cor-
related with clinical picture of developing respiratory failure.

Resolution phase began on the 2–3 weeks of the disease. This 
stage was characterized by further resolution of exudates (Fig 3c) 
and proliferation of pneumocytes. On thinned alveolar septa col-
lagen fibers were found, and profound interstitial fibrosis was sub-
sequently formed in these areas. (Fig. 3d). The more rapid collagen 
accumulated, the faster was development of interstitial and alveolar 
fibrosis. These morphological changes created conditions for the 
development of clinical changes, such as low lung compliance, 
pulmonary hypertension, decreased functional lung capacity, un-
even ventilation and perfusion match and hypoxemia. Pathological 
changes affected both parenchyma and vascular system. Morpho-
logical criteria for vascular system changes were the following: in 
exudative stage — megakariocytosis of microcirculation vessels, in 
the proliferative stage — microclot formation, in fibrotic stage — 
pulmonary arterial sclerosis with obliteration of vessels.
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а) widening of alveolar walls Hematoxylin-eosin staining b) Formation of hyaline membrane Hematoxylin-eosin staining

c) formation of fibrin meshwork in the alveolar lumen Hematoxy-
lin-eosin staining.

d) Fibrosis of pulmonary tissue parenchyma Hematoxylin-eosin 
staining.

Fig. 3. Microscopic picture of lung in membranogenic edema

a) venous type increase of pulmonary pattern with peribronchov-
asal infiltration; interstitial phase of pulmonary edema

b) symmetrical focal opacities, mostly in perihilar zone, alveolar 
phase of pulmonary edema 

c) «Bat» symptom d) pulmonary edema in patient with mitral cardiac malformation; 
alveolar phase

Fig. 4. Chest X-Ray in hemodynamic pulmonary edema
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Second study goup included patients with cardiogenic pulmo-
nary edema, of them 18 men and 13 women. Average age of pa-
tients 55,3±16,7 years. Lethal outcome was registered in 15 patients 
(48,4%). Clinical manifestations of hemodynamic pulmonary ede-
ma in patients admitted to emergency department were profound: 
cyanosis of the lips and nails, cold sweat, agitation.

Patients had tachypnea (respiratory rate of 40–60 per minute), 
tachycardia, stentorious breathing and sibilant rales on auscultation. 
At the alveolar pulmonary edema phase the following clinical mani-
festations developed: respiratory failure, shortness of breath, face 
puffiness, swelling of the neck veins.

Bubbling breathing and moist rales, effusion of foam at the 
mouth were main criteria for the diagnosis of hemodynamic pul-

monary edema. In pulmonary edema CVP increased to 12 cm. w. g. 
and higher. Changes in blood gases were characterized by particu-
lar dynamics: initially a moderate hypocapnia developed; with the 
progression of pulmonary edema PaO2 and PaCO2 decreased; at 
a later stage increase of PaCO2 and decrease of PaO2 were found.

X-Ray findings in patients with myocardial infarction did not 
manifest  in first hours of development of pathological process. 
Patients with chronic heart failure (CHF) and history of myocar-
dial infarction with focal replacement of muscle by scar tissue had 
marked venous congestion as well as peribronchial and perivasal in-
filtration, which indicate organic changes in heart and restructuring 
of hemodynamics due to long duration of disease and contractile 
failure of left ventricle (Fig. 4a).

а) Increase of venous pattern, with perivasal infiltration and 
”ground glass” areas; interstitial phase of pulmonary edema

b) «alveolar consolidation” in perihilum, central zone, presence 
of effusion in left pleural cavity; alveolar phase of pulmonary edema 

Fig. 5. Chest CT in hemodynamic pulmonary edema

In the stage of alveolar pulmonary edema X-Ray findings in-
cluded focal opacities forming large infiltrate-like formations due 
to confluence, and symptom of “air bronchography” resembling 
the picture of “butterfly wings” or “bat”. At the same time struc-
ture of hilum was not differentiated clearly, and sinus opacifica-
tion, mostly on the right side due to the presence of effusion was 

found and confirmed on CT examination. Heart cavities were 
dilated, left heart predominated (Fig. 4b, c, d). In dynamics X-ray 
picture followed the clinical course of events: relief of edema led 
to changes of chest X-ray manifestation, namely disappearance of 
focal opacities, whereas progression of the process usually caused 
lethal outcome.

а) Edematous fluid in alveolar lumen. Hematoxylin-eosin staining b) Edematous fluid with erythrocytes/red blood cells in alveolar 
lumen. Hematoxylin-eosin staining

Fig. 6. Microscopic picture of lung in hemodynamic pulmonary edema

CT examination performed to patients with hemodynamic 
edema and chronic heart failure (CHF) in the interstitial pulmo-
nary edema stage was characterized by prominent peribronchial and 
perivasal infiltration, “ground glass” type symmetrical and irregular 
foci, density up to 594 ± 24 H. U. (Fig. 5a). CT — manifestations of 
alveolar edema were characterized by alveolar consolidation, located 
symmetrically in peri-hilum and central zones, with the presence of 
air bronchography (5b). Lung tissue consolidation density reached 
–45H. U. Pleural effusion was observed mostly of the right, thick-

ness up to 3,6sm, density from +2 H. U. to + 7H. U. Dilatation of the 
left heart predominated.

The death of the patients in the second group occurred in the al-
veolar edema phase. Autopsy findings were the following: increased 
size and weight of lungs, however these figures were significantly 
lower than weights in membranogenic pulmonary edema and made 
575 ± 4,0 gr (p <0.05). Lung was of light gray color on incision and 
cut surface had dripping foamy liquid.
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Exudation stage Proliferation stage Fibrosis stage

Extravasation of fluid into alveolar lumen. Formation of fibrin in alveolar lumen Formation of fibrosis in alveolar tissue 
Fig. 7. X-Ray and CT dynamics of ARDS development according to stages in comparison with morphological data

а) ARDS b) ARDS b) hyaline membranes in ARDS

c) cardiogenic pulmonary edema c) cardiogenic pulmonary edema d) Fluid accumulation in the alveolar lu-
men in cardiogenic pulmonary edema

Fig. 8. X-Ray picture of ARDS and cardiogenic pulmonary edema in comparison with morphological data

Microscopic lung examination revealed fluid accumula-
tion in alveolar lumen (Fig.  6a), in some cases erythrocyte ef-
fusion into alveolar lumen was observed, which reflected acute 

process, whereas ferric iron beads and hemosiderophages indi-
cated chronic heart failure (Fig. 6b) due to primary heart pa-
thology.
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Comparison of clinical, morphological and radiographic data enables 
to see a complete “picture” of pathological process, whereas development 
and prediction of outcome can be assessed based on dynamical X-Ray 
and CT examinations, which accurately reflects morphological stages of 
pathological process and following clinical manifestations. (Fig. 7, 8).

Conclusions:
1. X-ray picture in the initial phase of interstitial pulmonary ede-

ma was identical in patients of both groups. With the progression of 
the pathological process of X-ray and CT picture in ARDS was char-
acterized by diffuse consolidation of lung tissue more in dependent 
zones, posterior and basal segments, while in patients with cardiogenic 
edema changes were found mostly in central zone, with the presence 
of pleural effusion and dilation of heart (borders). Reticular changes 
were observed in the resolution phase of ARDS edema, whereas car-
diogenic pulmonary edema was characterized by increase of venous 
type pulmonary pattern with peribronchovasal infiltration.

2. Dependence of obtained X-ray/radiographic and CT data 
from the dynamics of clinical manifestations and a particular disease 
which led to the development of the pathological process were iden-
tified. Patients of the first group were generally admitted with acute, 

first time occuring pathology (sepsis, pancreatitis, interstitial pneu-
monia, massive bleeding), dynamics of clinical symptoms depended 
on the disease severity and the rate of development of processes in 
the body. Patients of the second group, as a rule, had a history of 
chronic diseases (coronary heart disease, hypertension, valvular 
heart disease), with a long history, hemodynamic changes, heart 
muscle restructuring, congestion in the pulmonary circulation.

3. Morphological process in membranogenic and cardiogenic 
pulmonary edemas had different mechanisms. ARDS was character-
ized by damage of interalveolar septum capillaries. Morphologically 
three stages were identified: the first stage- exudative (6–24 hours af-
ter causative agent’s affect) stage was characterized by congestion in 
capillaries, exudation of high protein level hemorrhagic fluid into 
alveoli, and formation of hyaline membranes, the second stage- pro-
liferative stage was characterized by regeneration of alveolar epithe-
lium and organization of fibrous exudates, the third stage — fibrous 
stage was characterized by scarring of pulmonary tissue. All above-
mentioned signs were not present in cardiogenic pulmonary edema 
and fluid leakage into alveoli was related to damage of contractile 
function of cardiac muscle.
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Absrtact: The dynamics of the immunologic status parameters in 62 patients with persistent allergic rhinitis (PAR), who 
received the complete course of allergen specific immunotherapy (ASIT) was studied. Monitoring of the level of immunologic 
parameters was carried out before immunocorrecting therapy and upon completing ASIT course. ASIT efficiency in patients 
with PAR is characterized by high initial level of immunological parameters CD3+; CD4+; CD8+ and IgG and change in con-
centration of IL-4, IL-6, IL-8 in blood at the early stages of treatment.

Keywords: lymphocytes, immunocompetent cells, allergen specific immunotherapy, persistent allergic rhinitis, cytokines, 
interleykins.

Principal method of allergic diseases treatment, based upon 
1st type allergic reaction, including grass pollen allergy, is aller-

gen-specific immunotherapy (ASIT) [8; 9]. This is the most bio-
logically justified method of allergy treatment, aimed at switch 
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of IgE — response to a “symptom-free” method of the allergen 
recognition and inactivation by way of artificial increase in anti-
genic load [3; 5].

Allergen-specific immunotherapy (ASIT) is the only method of 
treatment of IgE–mediated diseases, which is able to change natural 
development of atopic process. At the same time information about 
early changes in immunological reactivity in course of ASIT in addi-
tion to contribution to understanding mechanisms of its efficiency 
can promote prognosticating therapy results, choice of its most op-
timal variant, or, vice versa, to be a predictor of inexpediency of the 
method of treatment of a particular patient.

The aim of this research was determined by the peculiarities of 
change of immunological indicators in blood serum in patients with 
persistent allergic rhinitis (PAR) during ASIT.

Materials and methods. The research was carried out in the 
design of prospective cohort study in 62 patients in the age of 18–
40 years, suffering from moderate PAR in course of ASIT.

Inclusion criteria: presence of confirmed PAR diagnosis accord-
ing to international standards ARIA [1] with duration of acute stage of 
not less than 120 days a year; age 18–40 years (30,5±2,8 years); clini-
cal (including pharmacological remission of the disease at the time 
of inclusion to the study); confirmed sensibilization to pollen and/or 
domestic allergens; presence of informed consent of the parents.

Exclusion criteria: presence of contraindications for ASIT; 
previously performed ASIT; immunomodulating therapy during 
last 6 months; presence of non-allergic pathology of ENT organs.

The patients, included to the study, received out-patient variant 
of ASIT according to the scheme, provided in Table 1 [2].

Table 1. — Scheme of ASIT performance

Allergen dilution Allergen dose, ml (in 1 ml-10000 PNU) Frequency of administration
1:10 000 0000 0,1–0,3–0,5 Every day
1:1 000 000 0,1–0,3–0,5 Every day
1:100 000 0,1–0,3–0,5 Every day
1:10 000 0,1–0,3–0,5 Every day
1:1 000 0,1–0,2–0,3–0,4–0,5 Twice a week
1:100 0,1–0,2–0,3–0,4–0,5 Once a week
1:10 0,1–0,2–0,3–0,4–0,5 Once in two weeks
1:10 0,1–0,2–0,3–0,4–0,5 Once in two weeks

Therapy efficiency has been evaluated according to the Duch-
aine five-grade scale (1955) upon completion of complete ASIT 
course as “excellent” in case of complete disappearance of symptoms 
or insignificant nasal events and nasal discomfort during contact 
with allergen; result of treatment was evaluated as “good” in case 
of preservation of episodic AR symptoms; “satisfactory” effect — 
preservation of persistent AR symptoms, though less expressed as 
before treatment: “unsatisfactory” — the result of the treatment, 
when patient’s condition remained unchanged or became worse.

Monitoring of the  immunologic parameters level was per-
formed before starting immunocorrecting therapy and upon ASIT 
completion. It included detection of membrane antigens of lympho-
cytes in peripheral blood by way of immunophenotyping (CD3+, 
CD4+, CD8+, CD16+, CD20+, CD23+, CD95+) with application of 
monoclonal antibodies (PJSC “Sorbent”, Russia). For quantifica-
tion of the total IgE content “IgE- ELISA-Best-strip” (CJSC “Vector-
Best”, Russia) was used. Cytokines concentration (IL-4, IL-6, IL-8) 
was determined by the method of enzyme-linked immunoelectro-
diffusion assays (LLC “Cytokin” St. Petersburg, Russia). Dynamics 
of the level of immunological parameters in serum was evaluated 
differentially in groups with good/excellent and satisfactory/un-
satisfactory effect of the complete ASIT course.

Material was statistically processed with the help of “STATIS-
TICA6.0” software, quantitative characteristic of the indicator in 
case of normal distribution was performed with the help of arith-
metic mean (М) and standard deviation (s); in case of distribution, 
different from the normal, median value with interquartile range 
(Ме (Q2-Q3)) was used; Mann-Whitney test criteria (for related 
groups) and Wilcoxon test criteria (for unrelated groups) have been 
employed for evaluation of reliability of differences between groups.

Results and discussion. ASIT is the only method of treatment 
of IgE-dependent diseases, allowing changing the natural develop-
ment of atopic process. ASIT mechanisms are multiple and dynami-
cal and theoretically lead to such rearrangement of immunologic 
reactivity of the patient, in case of which tolerance to challenging 

dose of the allergen is induced. Clinically successful ASIT is asso-
ciated with induction of Th1-profile of CD4+-lymphocytes (level 
А); induction of immunological tolerance, determined by relative 
decrease of allergen specific reactivity and suppression of CD4+, 
CD25+- regulatory Т-lymphocytes (level А). ASIT efficiency does 
not depend on the level of decrease of allergen-specific IgE (level 
А), and the increase of allergen-specific IgG titre is not a predictor 
of ASIT duration and the level of its efficiency (level А). At the 
same time the vast majority of researchers describe only final chang-
es in immune status values, induced by prolonged administration of 
allergen dose, which sufficiently exceeds the same in case of natu-
ral exposure. Despite the fact it should be taken into account that 
the character of immunological reactivity of the patient against the 
background of ASIT depends on the number of factors, including 
allergen dose administered and changes in course of treatment [10; 
15]. The possibility of various sensitivity of patients to low doses of 
allergen and other factors, which can determine the character of im-
munological reactivity to ASIT and further influence its efficiency, 
are also to be taken into account.

Prognosis of allergen-specific  immunotherapy prognosis  is 
an important factor to guarantee the quality of treatment of patient 
with grass pollen allergy and elaboration of criteria, possible meth-
ods and courses of allergen-specific immunotherapy continuation.

Analysis of PAR clinical symptoms upon completion of the 
complete ASIT course showed that “good” or “excellent” effect of 
treatment was achieved in 62,9% (in 39 out of 62) patients, and in 
37,1% (in 23 out of 62) it was qualified as “satisfactory”.

Clinical and allergological examination of patients with effec-
tive and ineffective ASIT revealed a number of factors, providing 
negative influence upon treatment results. The information on com-
parative characteristics of efficiency and inefficiency of ASIT are 
given in table 2, from which it can be seen that patients with inef-
fective ASIT were older (р<0,05) and had severe course of the dis-
ease (р<0,05), greater intensity of clinical manifestations (р<0,05), 
frequency and duration (р<0,05) of acute phases, greater frequency 
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of cause-significant allergens and sensibilization level, less total dose 
(in PNU) and lower initial immunological parameters. The patients 

with ineffective ASIT also had initially lower values of CD3+, CD4+, 
CD8+, CD95+ and IgG (р<0,01).

Table 2. – Clinical and immunological characteristics of patients with grass pollen 
allergies with effective and ineffective allergen-specific immunotherapy

Factors Efficient ASIT, n=39 Inefficient ASIT, n=23 P
Age, years 29, 3±1,9 33,9±1,1 <0,01
Percentage of clinical manifestations 66,7±2,1 76,8±4,0 <0,01
Intensity of clinical manifestations, grades 2,63±0,05 2,94±0,03 <0,01
Amount of relapses, times 4,4±0,4 6,9±0,7 <0,01
Duration of relapses, days 91,8±9,9 120,0±10,7 <0,05
Amount of cause-significant allergens, 5,2±0,4 8,0±0,5 <0,01
Allergen total dose (in PNU) 5935,1±316,8 4548,6±387,3 <0,01
CD3+ 50,6±1,2 42,5±1,4 <0,01
CD4+ 35,9±1,4 29,4±0,8 <0,01
CD8+ 20,6±0,5 17,5±1,1 <0,01
CD20+ 10,7±0,6 6,9±0,4 <0,01
CD16+ 11,8±0,4 8,1±0,7 >0,05
CD23+ 2,6±0,7 4,1±0,8 >0,05
CD95+ 1,9±0,6 1,07±0,4 <0,01
ИРИ 1,24±0,04 0,83±0,01 <0,01
Ig A 1,81±0,05 1,47±0,13 <0,01
Ig M 1,2±0,02 1,1±0,01 >0,05
Ig G 12,2±0,4 10,1±0, 2 <0,01
Total Ig E 412,9±21,4 402,9±18,9 >0,05

According to the data of analysis, performed by us, significant 
predictors for ASIT  inefficiency for examined patients are male 
sex, raising the risk of ASIT inefficiency formation by 1,42 times; 
age over 30  years  — by 1,16  times, seasons of relapses: spring-
summer-autumn -by 1,69 times, spring-autumn — by 1,4 times, 
spring — by 1,3 times; the number of cause-significant allergens 
over 5 — by 2,01 times; allergy-specific therapy total dose less than 
4000 PNU — by 2,48 times; CD3+ less than 45% — by 2,0 times; 
CD4+ less than 25% — by 2,67 times; CD8+ less than 20% — by 
4,0 times and IgG less than 10, g/l — by 4,4 times.

Under the influence of the first ASIT course, which is called in-
effective, reliable decrease of sensitivity of nasal and respiratory tract 
to specific allergen can be pointed out. Thus, decrease of intensity of 
nasal congestion by 50,8% (from 2,91 to 1,43 grades); decrease in 
sneezing — by 62,2% (from 2,91 to 1,1 grades); decrease in con-
junctival manifestations — by 71,2% (2,83 to 0,82 grades) and re-
spiratory manifestations — by 62,0% (from 3 to 1,14 grades) was 
observed in patients.

Information about clinical manifestations was correlated with 
the intensity of skin sensitivity and are represented on the Figure 1.

Figure 1. Percentage of patients with the absence of skin sensitivity to specific 
allergens after the first ASIT course and its efficiency
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According to results received in all the patients in comparative aspect the dynamics of cytokine status values was studied (Table 3).
Table 3. – Cytokine status values in patients with various ASIT efficiency

Value
[25–75%]

Before ASIT ASIT day 30 ASIT day 90
I

(n=39)
II

(n=23)
I

(n=39)
II

(n=23)
I

(n=39)
II

(n=23)
IL-4R, 
pg/ml

4,5
[0–15]

0,0
[0–0,5] not studied not studied 2,0

[0–6,1]*
0,0

[0–3,4]
IL-6R, 
pg/ml

1,6
[0,75–3,15]

2,0
[1,45–2,85]

0,6
[0,22–1]

1#
[0,85–1,2] 0,35 [0,1–1,54] 0,54*# [0,41–

0,61]
IL-8R, 
pg/ml 1,48 [0–3,11] 1,05

[0,7–4,2]
3,9*#

[3,1–6,9]
2,85*

[0–3,5]
3,8*

[0–8,1]
5,0*#

[3,6–7]
IL-5R, 
pg/ml

0,0
[0–5]

0,0
[0–14] not studied not studied 20,0

[0–31]
12,5

[5–24]
*p<0,05 on the average with source data I – excellent/good ASIT
#p<0,05 on the average with previous study II – satisfactory/unsatisfactory ASIT result
First of all, the attention was given to different dynamics of val-

ues, reflecting progress of inflammatory process. Dynamics of IL-6. 
level reflects intensification of its expression during first few days of 
treatment with significant decrease in group with good/excellent 
effect by day 30 (р=0,01). Less effective ASIT was characterized 
by slow decrease in cytokine level during whole observation period 
with achievement of minimal values only by day 90 of the therapy 
(р<0,05).

One more cytokine with expressed anti-inflammatory proper-
ties is IL-8. Its role in case of topical pathology lies, first of all, in 
regulation of the late stage of allergic reaction but its role in ASIT 
efficiency mechanisms is little characterized. According to Jacobi 
et al. it is known that administration of etiologically significant al-
lergen to patients with seasonal allergic rhinitis out of pollen disper-
sion period does not lead to change in IL-8 synthesis during the 
day and night [12]. Though other authors showed that complete 
ASIT course was accompanied by expressed (3–4-fold) cytokine 
synthesis effort [6], that allowed concluding of participation of IL-8 
in regulation of additional ASIT mechanisms.

The results of our examination demonstrated increase of cy-
tokines level during ASIT. In the group with good results of thera-
py it was observed by the day 30 of the therapy with preservation 
of achieved level within further two months. Low treatment effi-
ciency was associated with a slower and more durable (up to day 
90) increase of content of this cytokine in serum. This conforms to 
the above supposition that low sensitivity to high allergen dilution 
may be the reason for insufficient activation of immune system at 
early stages, what further leads to decrease in its efficiency, as well as 
to described dynamics of other cytokines, regulating inflammatory 
process at early ASIT stages (IL-6) [11; 16].

Unexpected results were obtained for proallergic cytokines — 
IL-4 and IL-5. Despite the fact, that for effective ASIT decrease in 
cytokines production by the end of complete course of treatment 
was described [9]. It is known, that various doses of allergen in-
fluence formation of Th-phenotype of immune response in a vari-
ous way. In particular, it is known that low allergen doses promote 
Th2 — variant, whereas high doses are characteristic of late ASIT 
stages, promote synthesis of Th1 — cytokines range [7]. In course of 
our study good/excellent effect of the therapy was accompanied by 
a reliable decrease in IL-4 level in course of treatment by the day 90 
(p=0,017), what corresponds to existing ideas of ASIT mechanisms 
and remained unchanged in the second group. Significantly greater 
frequency of cases with undetermined IL-4 level is observed in the 
group of patients with insufficient therapeutic effect (64,6% versus 
20,4%). It is possible that lower activation abilities of immune sys-

tem may be a reason for insufficient ASIT efficiency. Despite the 
fact that IL-13 by structural and functional characteristics is close 
to IL-4, its dynamics had an opposite character (its increase by day 
90 of observation in the both groups (р=0.04)), what requires fur-
ther study. The data concerning dynamics of IL-5 change in course 
of ASIT are of ambiguous character [4; 13; 14]. In our study the ini-
tial level of IL-5 in most patients was undetermined. By the moment 
of achieving maximal therapeutic dose of allergens in the group 
with good effect a reliable intensification in cytokine production 
(р=0.02) is achieved. In spite of the fact that insufficient treatment 
efficiency was associated with the absence of reliable changes in 
the value, by this moment definable cytokines levels were in 73,9% 
(17  out of 23) patients. It  is possible that  in this case synthesis 
of IL-5 does not reflect activation of allergic inflammation and may 
be  interpreted as non-specific reaction of the body to  increased 
(maximal) allergen load by this term. This corresponds to the data 
of Moverare R. about the fact that in patients with sensibilization to 
the pollen ASIT during pollination period of etiologically significant 
plants leads to intensification of IL-4 and IL-5 expression [14].

Thus, the data received witness of the fact that in patients with 
pollen disease as a result showed immune deficiency of Т-cell link, 
which is characterized by the decrease of both absolute and relative 
content of СD3-lymphocytes, as well as reduction in subpopulation 
of expressing CD4, CD8-, CD16-antigens on the cells membrane. 
Changes in effector link of immune system functioning are the result 
of persistent imbalance of proliferation and apoptosis processes: 
against the background of low readiness of immunocompetent cells 
to apoptosis high allergen-specific proliferation of lymphocytes took 
place.

ASIT efficiency in patients with respiratory allergic diseases 
depends on initial ability of immune system to activation with low 
doses of allergen, rather quick suppression of proinflammatory cy-
tokines induced thereby, as well as active functioning of the anti-
inflammatory cytokines system.

Conclusion
1. It has been found that in patients with pollen disease immune 

deficiency of Т-cell link, which is characterized by decrease both in 
absolute and relative content of СD3-lymphocytes, as well as by 
decrease in the amount of lymphocytes, expressing CD4, CD8-, 
CD16-antigens on the cells membrane.

2. It has been found that changes in effector link of immune 
system functioning are the consequence of persistent imbalance of 
processes of proliferation and apoptosis: against the background of 
low readiness of immunocompetent cells to apoptosis high allergen-
specific proliferation of lymphocytes took place.
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3. It has been determined that ASIT efficiency in patients 
with respiratory allergic diseases depends on initial ability of im-
mune system to activation with low doses of allergen, rather 

quick suppression of pro-inflammatory cytokines, induced 
thereby, as well as active functioning of the anti-inflammatory 
cytokines system.
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The study of clinical manifestations and status of immune-
interferon system in patients with recurrent genital Herpes

Abstract: The achieved results in the patients with recurrent genital Herpes indicate misbalance of cytokine and interferon 
systems of lymphocytes with disorders of differentiation of T-helpers and the way if signaling response.

Keywords: recurrent genital Herpes, immunological status.

Genital infection called Herpes Simplex virus (HSV) continues 
to stay constantly growing problem of health care, spreading among 
people in the whole world and seriously affecting health status, es-
pecially young sexually active people [3; 6; 11]. It is mostly condi-
tioned by wide spread of these viruses, long intra cellular persistence 
of the agents, their effect on the processes of immune genesis, often 
relapses, difficult diagnostics and therapy [7; 9; 10]. In the mod-
ern time in spite of remarkable success achieved in diagnostics and 
therapy of urogenital infections, morbidity rate stay high both in our 
country and abroad [1; 4]. Special importance in the structure of 
urogenital infections is occupied by the affect of HSV 1 and 2 types 
[5; 8]. The problems of epidemiology, causes of infection growth, 
often relapses, polymorphism of clinical manifest, the role of organ-
ism protection systems in the pathogenesis and clinical progress of 

recurrent forms of herpetic infection require profound study of and 
condition the necessity of the improvement of therapy methods for 
patients with often recurrent genital Herpes which served the objec-
tive of our work.

Materials and methods. During 2008–2011 we observed 
97 patients with often recurrent (from 4 to 10 and more relapses 
per year) genital Herpes (GH) who applied to anonymous testing 
and clinical departments of RSSPMC of DV of the MHC of the 
RUz. Among them there were 74 men and 23 women. Sick chil-
dren were in the age from 18 to 58 years old. Term of the disease 
was from 1 to 5 years. At the moment of application all patients had 
stage of active manifestations of genital Herpes. In 12 (12.4%) pa-
tients the disease proceeded in combination with ITSW, including 
4 patients with urogenital Chlamydia, 3 with ureo-mycoplasma in-
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fection, 5 patients with urogenital Candidosis and 2 combinations 
with bacterial vaginitis. Clinical checking included complaints, 
anamnesis, definition of objective status, study of clinical mani-
festations of the disease, laboratory tests for definition of syphilis, 
HIV, smear microscopy by Gram method and cultural tests using 
selective nutritious media for growing of mycoureaplasma, trycho-
monades, Candida, IEA for Сhlamydia trachomatis, PCR tests for 
HSV 1and 2 types from the foci, serological tests for the markers 
of acute and chronic infection of HSV 1and 2 types, amount of 
α- and γ-IFN, IL — 2, 4, definition of the status of cell-mediated 
and humoral immunity. For the detection of urogenital infections 
we performed standard therapy in compliance with “Standards 
of diagnostics and therapy of dermatovenereology”, confirmed 
by the Order of the MHC of the RUz № 377 dated 28.28.2006. 
For the therapy of genital Herpes we prescribed agents of acyclic 
nucleosides. Clinical-laboratory tests were performed in dynamics 
before and after the therapy, systematization of the results of clin-
ical-laboratory tests and assessment of the efficacy of the therapy 
was performed by means of registration of the results in individual 
cards of the patients.

Results and discussion. Results of PCR test for HSV 1 and 
2 types from the foci of damage showed that DNA of HSV 2 identi-
fied in 87 patients, HSV 1 in 7 patients, both types of the virus in 
3 patients and that confirmed etiological relevance of the viral infec-
tion to Herpesviridae family. The achieved results testify prevailing 
of HSV 2 type in the genesis of the disease among the patients with 
genital Herpes (89.7% as mono infection and 3.1% in association 
with HSV 1type).

In the study of clinical manifestations of genital Herpes in men 
we revealed that injured foci in 32 (43.2%) patients located on skin 
of mons pubis at the root of penis. 37 patients (50%) had lesions of 
skin of penis with prevailing location of the elements in the area of 
frenulum or sulcus coronarius. In 5 (6.7%) cases there were various 
notable combinations of focal locations (sexual organs, skin of mons 
pubis, inner surface of femoral skin). In 15 (65.2%) women the ele-
ments of genital Herpes located on the skin of major labia pudendi, 
in 3 (13%) cases on the skin of mons pubis, and other 3 (13%) cases 
on mucous membrane of the inner surface of labia pudendi.

Combinations of foci of lesion on skin of labia pudendi major 
and inner surface of femoral skin were observed in 2 (8.7%) pa-
tients. In 8 (8.2%) cases clinical manifestations of genital Herpes 
were presented by erosion-ulcerous and ulcer elements of lesion. 
Subjectively in all cases the disease was accompanied by expressed 
pain syndrome at the places of lesions.

Clinical lesions of genital Herpes were presented by elements 
such multiple vesicular, erosive, ulcerous foci with exudation phe-
nomena. Elements of GH were located on a little bit edematous 
hyperemic skin and mucous membranes of genitals, which were ac-
companied by subjective symptoms such as itching, pain, burning in 
the foci of lesions, and irradiation of pain to groin area and lower 
limbs (15.5% patients). 17 (17.5%) patients had complications such 
as pyodermia and unilateral inguinal lymphadenitis.

The study of prevalence of relapses of genital Herpes in the 
group of the examined patients showed that 47 (48.4%) patients had 
from 4 to 6 relapses per year, 29 (29.9%) patients up to 8 relapses per 
year. В 21 (21,6%) случаях рецидивы заболевания проявлялись 
от 1 до 2 раз в месяц, что соста-вило 10–12 и более рецидивов 
в год.

Change of location of the elements of lesion in GH relapses 
was noted in 32.9% patients, while  in 67.1% cases of every new 
relapses of of genital Herpes rash located at the place of previous 

focus of lesion. In 35% cases patients noticed exacerbation of GH 
after sexual intercourse, over-cooling, drinking alcohol; women no-
ticed during every menstruation. Majority of the patients could not 
determine clear reasons. There was notable long-lasting progress-
ing of the disease with slow epithelization among the patients with 
prevalence of erosive-ulcerous elements of lesion. While average 
epithelization in 91.8% patients occurred at the 6th — 8th days, the 
elements of erosive-ulcerous foci with exudation had average regres-
sion for two weeks.

Immunologic tests among the patients revealed decrease 
of relative amount of the total pull of lymphocytes and T-lym-
phocytes (CD-3 average to 64%), Т-helpers (CD-4) in compari-
son with the values of the patients of the control group. Ratio of 
CD4+/CD8+ decreased to 35% by means of diminishing of CD4+ 
amount and compensatory increase of CD8+ cells. The study of dif-
ferential markers CD 16 revealed growth of its relative amount to 
20%. These changes characterize disorders of functions of T-cell part 
of immunity system with suppression of its function and prevailing 
of humoral type of immune response.

The level of CD4+ decreases in all forms of the disease, which 
were mostly expressed in the group of the patients with relapses 
of GH 8 times a year and more; the level of CD8+ increased in 
non-reliable limitsin 40% of the patients (mostly with the number 
of relapses from 4 to 6 times a year); reliable character of increase 
was observed in the group of patients with frequent relapses of GH 
(8 times a year and more). As a whole the results demonstrated a 
clear dependence of expression degree of impairments of immune 
system on the number of relapses.

The study of humoral immunity revealed non-reliable increase 
of the level of serum immunoglobulins class A, increased level of 
serum immunoglobulins class M in patients with genital Herpes 
respectively, and significant rise of serum immunoglobulins class G 
level in all checked groups.

Analysis of the achieved data relative number of B-lymphocytes 
(CD19+), responsible for the level of protection antibodies’ pro-
duction in the patients with GH increased average 1.3 fold, while 
the level of CIC increased average 1.5–2 fold in comparison with 
the control group, and it was characteristic for chronic long-lasting 
progress of infectious process. In the study of the values of cytokines 
and interferons in the patients with GH we determined that in the 
group of patients with the number of relapses up to 8 cases per a year 
the dynamics of cytokine amount changing (IL-2, IL-4, FNO-α) 
and interferons (a-TNF, γ–TNF) was not significant. In this group 
of the patients there was notable increase of FNO-α to 17% and 
amount of γ– TNF to 15% in comparison with the values of the 
control group.

In the group of patients with frequent relapses of genital Herpes 
we revealed decrease of IL-2 and γ–TNF level to 85 –87%. Decrease 
of a — TNF level was more expressed and reached 65% different 
from the control. The level of IL-4 and FNO-α increased to 141% 
and 133% respectively.

Conclusion. Analysis of clinical material showed that among 
the patients with GH in 51.6% cases we observed quite often re-
lapses of the disease from 8 to 10–12 times a year and more, with 
change of the location of the elements of lesion in 32.9% patients in 
the further relapses of the disease, and that can be the reason of im-
mune control system failure in the group of the examined patients.

The achieved results among the patients with recurrent genital 
Herpes indicate misbalance of cytokine and interferon system of 
lymphocytes with disorders of T-helpers’ differentiation and the 
way of signaling response (Th1, Th2, Th0).
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The data reflect  incompetence of anti-viral protection of an 
organism with background immunologic deficiency, and that de-
creases the capabilities of a micro organism in the control of virus 
replication and leads to persistence of viral infection and reproduc-
tion of the virus, shortening of the period between relapses and the 

number of relapses. That in its turn leads to the conclusion about 
mono therapy failure, including its suppressive scheme, and the ne-
cessity of complex therapy for the patients with recurrent genital 
Herpes taking into account peculiarities of the immunity system 
functioning in compliance with the literature data [2; 12].
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Possibilities of prediction of the development of cardio-vascular 
complications in acute pneumonia in young age children

Abstract: Elaboration of prognostic criteria of the development of cardio –vascular complications in acute pneumonia in 
young age children may promote detection of earliest signs of the disease, to choose the periods which is the most probable 
process of sanogenesis helps more deeply understand the pathogenesis of disease and according to timely prescription of ad-
equate therapy.
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Topicality of problem. According to the requirement of life 
the number of researches on prediction in medicine has increased 
for the last decades [3,5]. On the basis of prediction there  is 
knowledge, thinking and abilities of human brain to forestalling, 
anticipation, leading the reflection of reality. The main aim of 
medical prediction consists of decreasing uncertainty of future. 
The other important peculiarity of medical prediction is its active 
character which gives a possibility of indirect or direct influence 
to the object of prognosis [1; 2].

In the structure of morbidity and mortality of young age chil-
dren, acute pneumonia takes the leading lace. According to WHO 
data children with pneumonia in developed countries of the world 
compose 3–4% from total number of patients, but in developing 
countries — 10–20%; lethality varies from 5,5 to 7,2%, children at 
the age from 1 to 6 months 15–20% [7]. In Uzbekistan (by the data 
of WHO, 2007) infantile mortality makes up 13,2%, in the structure 
of it where the portion of pneumonia is 40%.

In pneumonia in pathologic process of cardio-vascular sys-
tem is involved, combination of infectious –inflammatory pro-
cess in the lungs and heart is often observed [1; 4; 9]. Cardio — 
and hemodynamic disorders in pneumonia in young children, as 
an important team of pathogenesis of pneumonia, aggravates its 
course, worsen the prognoses and often become one of the cause 
of lethal outcomes [6; 8]. Elaboration of prognostic criteria of the 
development of cardio –vascular complications in acute pneumo-
nia in young age children may promote detection of earliest signs 
of the disease, to choose the periods which is the most probable 
process of sanogenesis helps more deeply understand the patho-
genesis of disease and according to timely prescription of adequate 
therapy.

Purpose of research. To elaborate prognostic criteria of the 
risk of development of cardio-vascular complications in young chil-
dren with acute pneumonia.
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Materials and methods.
Totally 212  children at the age from1to3  were examined: 

1-group was made up 107 (50,5%) young children with acute 
pneumonia, complicated with carditis; 2-group — 105 (49,5%) 
younger children with acute pneumonia without carditis. From 
107 children of the 1st group the boys were 59 (55,1%), girls — 48 
(44,9%). At the scientific work clinical, laboratorial, instrumental 
and functional methods of study were used. Accounts of attributive 
and relative risk were carried out in studying the risk of development 
of cardio-vascular complications in acute pneumonia in young chil-
dren. The index of attributive risk (attributive risk-AR) (FletcherR., 
1998) was estimated by formula: AR= (OR-1)/OR, and relative risk 
(OR, Oddis ratio) (KelmansonI. A., 2004): OR=ad/bc, where the 
number of observations exposed to the studied factor and existing 
diseases; b-number of observations exposed to the influence and 
non- existing diseases, c- the number of observations which were not 
exposed to existing diseases; d-number of observations which were 
not exposed to non-existing diseases. With the help of consequently 
analysis of Vald, the prognostic coefficient (PC) was estimated for 
revealing of probability of the development of cardio- vascular com-
plications in acute pneumonia in young age children.

Results of research. The base of prognosis is correctly and fully 
collected anamnesis. It allows validly to come to the solution of the 
task about possible reason of unfavorable outcome and prescribe 
necessary complex medical measures, which were used in our work. 
Analyses of anamnestic data about the state of mothers health dur-
ing pregnancy, course of birth, state of new born at birth shows that 
highly informative in prognoses of probability of the development 
of cardio-vascular complications in acute pneumonia in young age 
children is: the number of family members with cardio-vascular dis-
eases 2 and more (PC=2,0), the number of family members with 
often respiratory diseases 2 and more (PC=2,5), respiratory infec-
tions of mothers during pregnancy (PC=2,0), of bio mechanism 
disorder of the births (PC=1,5), nephropathy (PC=1,5), asphyxia 
(PC=2,5). Quantitative assessment due to between prognostic un-
favorable factors of perinatal development and forming of carditis in 
children with acute pneumonia confirms this: the number of family 
members with cardio- vascular diseases 2 and more (AR =0,176), 
the number of family members with often respiratory diseases 2 and 
more (AR=0,218), respiratory infections of mothers during preg-
nancy (AR=0,243), mechanism disorder of the births (AR=0,183), 
nephropathy (AR=0,203), nephropathy in birth (AR=0,259).

The analysis of adoptive and concomitant diseases in young age 
childrenwith acute pneumonia shows that 53,3% patients of the 1st 
group and 27,6% — 2nd group patients suffered from pneumonia. 
Children with HIE, hypotrophy, thymomegaly authentically more 
frequent occur in the 1st group in accordance with 21,5%, 51,4% and 
25,2%, by comparison with 2nd group 4,8%, 24,8% and 8,6%.Patients 
with food and drug allergy are registered three times more often in the 

1st group (6,5%) by comparing with 2nd group (1,9%). Quantitative 
assessment due to between prognostic unfavorable factors of perinatal 
development and forming of carditis in children with acute pneumo-
nia confirms, that coefficient of relative risk is rather high in patients 
with above mentioned transferred and concomitant diseases: trans-
ferred pneumonia (OR=2,0), HIE, hypotrophy, thymomegaly (corre-
spondingly OR=4,51; 2,08; 2,94), food and drug allergy (OR=3,43).

Unfavorable prognostic information has the signs, which in-
dicate the presence of artificial feeding from the first day of life 
(PC=1,5), suffered from pneumonia (PC=2,0), background 
condition of — hypotrophy (PC=1,5), diathesis (PC=2,0), HIE 
(PC=1,5).

The analysis of clinical manifestations of pneumonia and results 
of laboratory — instrumental investigations shows higher informa-
tive prognosis of probability of the development of cardio- vascular 
complications in acute pneumonia in young age children are of bi-
lateral confluent foci inflammatory process in the lungs (PC=3,5), 
late hospitalization (PC=3,0), presence of cardiologic symptoms at 
admission such as: expansion of the heart edge (PC=3,5), muteness 
of the heart tone (PC=2,5), bradycardia, (PC=2,0), hepatomegaly 
(PC=3,0), the signs of blood circulation disorders (PC=4,0), in-
creasing of concentration IL-1β in 2 and more times (PC=3,5), de-
creasing of concentration IL-1RA (PC=3,0). Numerical threshold 
for assumption of certain conclusion (with 95% probability) is equal 
±13. It is taken by algebraic adding of prognostic coefficients of each 
proposed in the table of signs. In cases, when generalized prognostic 
coefficient is less conditional size (±13), received results must be 
also considered and taken into account in conducting prophylactic 
measures. So, in amount of grades of PC (±10,0) (90 % the level 
of probability or 8 chances from 10) we can say about high prob-
ability of  performance of prognosed event, in amount of grades of 
PC (±6,0) we can say about the risk increase 4 times; in amount of 
grades of PC (±3,0–5,5) we can say about probable performance 
of prognosed event. The prognosis is not a prediction that is why 
certain amount of mistakes is planned in advance; also it is not 
planned but some amount of uncertain responses are supposed. In 
presented algorithms approximately 5 % mistakes of prognosis is 
planned. Difference of prognosis with the reality was conditioned 
by two reasons. First, while prognosing all influencing factors are 
not considered; second, factors influence the health condition of 
the child, joined consequences, not active and that is why they are 
not considered while prognosing. If the doctor can consider these 
factors from the first stage of examination and predict their occur-
rence, accuracy of prognosis increases.

Thus, elaboration of prognostic criteria for revealing probability 
of cardio- vascular complications in acute pneumonia in young age 
children will give possibility to diagnose the disease, to plan and to 
carry out medical- prophylactic measures for prevention of unfavor-
able outcome of diseases.
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The state of immune reactivity in patients with microsporia
Abstract: The immunological investigations were performed in patients with different forms of microsporia in group of 

4–14 year old children depending on the term of disease, remoteness of disease less than 1month was registered in 55 patients, 
more than 1months in 24 patients. In patients with microsporia the changes in the structure of circulating pool of lymphocytes 
as the decrease of functional activity of T –lymphocytes, T — helpers/inductors as well as indexes of nonspecific resistance, 
activization of humoral group of immunity were noted.

Keywords: zooanthroponosis microsporia, immunological investigations, children.

Nowadays zooanthroponosis microsporia with affection of skin 
coverlet and hair is one of the most common mycosis in children 
[1, 43–44]. In some countries microsporia makes up 60 to 97% of 
all dermatophytosis, but year-on-year increase of morbidity reaches 
8% [3, 68–69;7, 8–12]. At present the increase of morbidity with 
microsporia caused by the changes of properties on the one hand, 
agents (appearance of the new types of fungi, increasing of their 
pathogenicity and contagiosity, disorders of structure and edges 
of nosoreals), — the host (decrease of natural resistance, the rate 
of immunodeficiency state, unfavorable epidemiological and social 
condition) on the other hand [5, 17].

The important place in pathogenesis of microsporia is due to 
different changes of immune status, in which clinical course of my-
cosis, its prognosis and the choice of rational therapy depend on 
them [1, 43–44;5].

Different authors note the  various  versions of deviation  — 
from immunodeficiency until increased activity. Performed analysis 
of literary data allows to make a conclusion about the absence of 
single treatment of the character of immune changes in patients with 
microsporia. At present the disorders of system and local immunity 
were not studied fully, it was not revealed the role of nonspecific im-
mune response [2, 25; 4,113; 6, 87–88].

The purpose of research.
The study of some immunological parameters in particular, T- 

lymphocytes and B- lymphocytes, subpopulation T- lymphocytes, 
humoral group of immunity as well as the factors of nonspecific 
protection in children — patients with microsporia.

Materials and methods
At the age of 4 to 14 years old 79patients with different clini-

cal forms of microsporia with remoteness of disease from 1 week 
to 6 months were under the observation. The general number of 
patients predominated the person of male. The state of cellular and 
humoral immunity was determined by study of absolute and relative 

number of leucocytes in 1 ml peripheral blood, relative content of 
T and B — lymphocytes and their subpopulation — T — helpers, 
T- suppressions and their ratio (by methodical recommendations of 
F.Yu.Garib with coauth., 1995). Indexes of humoral immunity were 
revealed by content in blood serum of immunoglobulins A, M, G 
(with method of radial immunodiffusion by Маncini G.) and circu-
lating immune sets (CIS, method of М. Digeоn and others (1977). 
Phagocytic index (PhI) and phagocytic number (PhN) were de-
termined by incubation of mixture of leucocytes and particle of la-
tex from indexes of nonspecific reactivity. According to the data of 
different investigators (V. N. Fedoseeva and coauthors., 1993) con-
fidence bound inprobability 95% content Т- and В–lymphocytes 
and immunoglobulins in children at the age from 4 to 14years old 
was practically the same, because of the analysis of results of immu-
nological investigation was performed in all children who were in 
this age group.

Results and their discussion.
Immunological investigation were conducted in 79 patients 

with microsporia, among them 8 patients suffered from micro-
sporia of smooth skin, on 39 –microsporia of fibrous part of the 
head and 32 –with combined lesions of fibrous part of the head 
and smooth skin.

Immunological indexes in general group of patients with micro-
sporia were presented inTable 1.Evidiently, the changes of lympho-
cytes activity — the main immunocomponent cells is marked in pa-
tients with zoophilous microsporia, which expressed with increasing 
of leucocytes and general number of lymphocytes and decreasing 
of relative number of T- lymphocytes, Т-helpers, decreasing of im-
munoregulatory index and relative number of Т-suppressors.

Increasing of B-lymphocytes, increasing of the content of se-
rum immunoglobulins G, circulating of immune complexes was re-
vealed at simultaneous decreasing of the number of immunoglobu-
lins A and M in the indexes of humoral immunity.

Table 1. – Immunological indexes of patients with microsporia

Indexes Control, n=26 Patients, n=79
1 2 3

Leucocytes, abs 4,4 ± 0,11 5,7±0,09 ****
Lymphocytes,% 30,9 ± 0,62 37,2±0,72 ****
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1 2 3
Т-lymphocytes,% 58,8 ± 0,46 45,1±0,34 ****

Т-helpers,% 37,2 ± 0,28 31,2±0,19 ****
Т-suppressors,% 15,1 ± 0,19 14,2±0,12 ***

Тh/Тs 2,5 ± 0,04 2,2 ± 0,02 ****
В — lymphocytes,% 20,5 ± 0,31 21,6±0,13 ***

Ig А, g/l 1,55 ± 0,06 1,15±0,02 ****
Ig M, g/l 1,91 ± 0,05 1,73±0,02 ***
Ig G, g/l 11,6 ± 0,44 15,5±0,27 ****

CIC 14,2 ± 0,78 24,1±0,22 ****
PhI,% 54,2 ± 1,08 35,4±0,27 ****
PhN 4,8 ± 0,11 3,6±0,03 ****

Note: hereandfurtherintablestheindexesuncertainlydifferentfromcontrol (healthy)) (Р>0,05) was marked by sign *, indexes — different 
with low reliability (Р<0,05) sign **, significant different (Р<0,01) sign ***, high reliability (Р<0,001) sign ****.

Thus in patients with microsporia the disorders of immune sta-
tus was detected which is expressed in suppression of cellular group 
of immunity simultaneously increasing its humoral team activity. The 
disorders of nonspecific factors of protection appear in decreasing of 
functional activity of neutrophilous leucocytes which expresses with 
decreasing of the percent of phagocytosis and phagocytic number.

The analysis of evidence of immunological disorders was per-
formed according to remoteness of the process. The state of im-
mune system index inpatients who suffered from microsporia until 
1 month (55 patients) and more than 1 month (24 children) were 
presented in Table 2.

Table 2. – Immunological indexes of patients with microsporia according to the remoteness of disease

Indexes Control
Remoteness of disease

until 1 month, n=55 More than 1 month, n=24
Leucocytes, abs 4,4 ± 0,11 5,7±0,10 **** 5,7±0,20 ****
Lymphocytes,% 30,9 ± 0,62 37,3±0,83 **** 37,2±1,41 **** 

Т-lymphocytes,% 58,8 ± 0,46 46,0±0,35 **** 41,9±0,52 ****
Т-helpers,% 37,2 ± 0,28 31,5±0,21 **** 29,8±0,36 ****

Т-suppressors,% 15,1 ± 0,19 14,3±0,16 *** 13,8±0,17 ****
Тh/Тs 2,5 ± 0,04 2,2 ± 0,03 **** 2,2 ± 0,03 ****

В-lymphocytes,% 20,5 ± 0,31 21,5±0,16 *** 22,2±0,27 ****
Ig А, g/l 1,55 ± 0,06 1,2±0,03 **** 1,1±0,03 ****
Ig M, g/l 1,91 ± 0,05 1,8±0,02 *** 1,7±0,02 ****
Ig G, g/l 11,6 ± 0,44 15,1±0,20 **** 17,5±0,28 ****

CIC 14,2 ± 0,78 23,8±0,26 **** 25,4±0,44 ****
PhI,% 54,2 ± 1,08 35,3±0,31 **** 36,3±0,46 ****
PhN 4,8 ± 0,11 3,6±0,04 **** 3,7±0,05 ****

It is clear the data from Table 2 that in patients with microspo-
ria immunological disorders are detected already in the first month 
of disease included in decreasing of T- lymphocytes and T- helpers 
numbers concerning to control value of immunoglobulin A, increase 
of the content of circulatory immune complexes, sharp decrease of 
phagocytic reactions, which appears with expressed falling of phago-
cytic index and phagocytic number.

With remoteness of process more than 1 month proceeds with 
oppression of activity of cellular team of immunity, aggravation of 
detected disorders, reliable decreasing of content Т-suppressors. 
At the same time the activity of humoral team of immunity begins 

to increase gradually, that is expressed in increasing of the content 
of immunoglobulin G, with increasing of CIC, on the background 
of preservation the decreasing of content IgА. Phagocytic index and 
phagocytic number continue to decrease which reflects disorder of 
phagocytic reactions activity.

Thus, the structure of circulating pool of lymphocytes chang-
es in patients with microsporia. The disorders as decreasing of func-
tional activity of T-lymphocytes- helpers/inductors and indexes of 
nonspecific resistance, activation of humoral team of immunity has 
been revealed.
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The results of treating of adrenal genesis hypertension 
through different surgical methods

Abstract: We would like to share our experience of treating 226 patients, sick with genesis of adrenal hypertension, who 
received inpatient care in the 2-clinic of Tashkent Medical Academy (TMA) within the period from 2000 to 2014, on whom 
were used the methods of treatment, which are mentioned above. Depending on the type of medical intervention, the patients 
were categorized into 3 groups. The first group comprised the patients, the process of intervention which was performed through 
traditional thorocofrenolumbotomic (TFL) access. These ways, for the shown period were performed 104 traditional adrenal-
ectomies in patients at the age from 18 to 66. The second group constituted 47 patients in whom were performed endovascular 
destruction of adrenal gland (EDAG) for the above indicated period, at the age of 20 to 55.

The third group of patients made up 75 people who were operated through the method of laparoscopic adrenalectomy (LA). 
Indications to the performance of traditional adrenalectomies were considered hormonally active and non-active adrenal tumors. 
At that, the size of tumors reaching 1.5 centimeters, especially the ones located on the left side were subject to endovascular 
destruction of adrenal gland (EDAG). After the implementation of LA, the tumors of the size from 1 to 6 centimeters, were 
subject to be operated this way, and the traditional way was used only in big size tumors. LA nowadays is the preferred in most 
of the situations with adrenal gland tumors. Following the principles of adequate behavior of patients on all of the stages of 
treatment allows the reduction of risk of complications, which contributes to the safety and reliability of operations.

Keywords: tumor of adrenal glands, arterial hypertension, laparoscopic adrenalectomy.

According to different researchers, the frequency of arterial hy-
pertension (AH) in general population is up to 30%, and at the same 
time, the genesis of adrenal hypertension causes from 8 to 14% of 
cases from all of its symptomatic forms [1]. The main way of treating 
AH of adrenal genesis, specifically when the origin contains variety 
of neoplasms, is considered the surgical method [2].

The surgery of adrenal gland is comparatively new branch of 
clinical medicine that has being developed from the end of XIX- and 
the beginning of XX century. The characteristics of the location of 
adrenal gland in the retroperitoneal space determined the difficulty 
of its search and removal. These difficulties were the main reasons 
of numerous complications, which in turn were the holding points 
of development in this sphere [2; 3].

One of the attempts of reducing the traumatic outcomes of 
operative interventions — is the implementation into the clinical 
practice the method of endovascular destruction of adrenal gland 
(EDAG) [4].

The  injection of laparoscopic adrenalectomy (LA), per-
formed first by Gagner  in the year 1992, made  it available to 

avoid problems in traditional adrenalectomy and the number 
of such medical operations started to increase dramatically [6; 
7]. Undoubtedly, another reason for increased number of medi-
cal  interventions  in adrenal gland  is related with high detect-
ability of adrenal tumors.

The material and methods. Depending on the type of medi-
cal intervention, the patients were categorized into 3 groups. The 
first group comprised the patients, the process of  intervention 
which was performed through traditional thorocofrenolumbotomic 
(TFL) access. These ways, for the shown period were performed 
104 traditional adrenalectomies in patients at the age from 18 to 
66. The second group constituted 47 patients in whom were per-
formed EDAG for the above indicated period, at the age of 20 to 55. 
The third group of patients made up 75 people who were operated 
through the method of LA. The method was first used in our clinic 
as well as in Uzbekistan in the year 2009. Patients were at the age 
of 22 to 72. The ratio of women and men were approximately the 
same (table 1).
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Table 1.

Age
1st group 2nd group 3rd group Total

(%)Male Female Male Female Male Female
Up to 19 1 2 – – – 3 (1,3%)
20–44 years old 11 15 9 7 12 14 68 (30,1%)
45–59 years old 37 36 14 15 22 18 142 (62,8%)
60–74 years old 2 2 - – 4 5 13 (5,8%)
Total Number 50 54 25 22 38 37 226

Indications to the performance of traditional adrenalectomies 
were considered hormonally active and non-active adrenal tumors. 
At that, the size of tumors reaching 1.5 centimeters, especially the 
ones located on the left side were subject to EDAG. After the imple-
mentation of LA, the tumors of the size from 1 to 6 centimeters, 
were subject to be operated this way, and the traditional way was 
used only in big size tumors.

The size of tumors varied from 4mm to 16 centimeters. In 141 
(62.4%) of patients the growth came out from the left adrenal gland, 
in 83 (36.7%) — from the right one and in 2 (0.9%) patients were 
observed with damage of both sides of their adrenal gland. The dis-
tribution of growths depending on their size and location in ana-
lyzed groups were presented on table 2.

Table 2.

Sizes
1st group 2ndgroup 3rdgroup Total

(%)Left side Right side Left side Right side Left side Right side
Up to 1 cm 5 11 42 3 1 3 65 (28,8%)
1–3 cm 22 7 2 – 13 14 58 (25,7%)
4–6 cm 18 11  – – 21 18 70 (30,9%)
7–9 cm 10 8 – – 2 3 23 (10,2%)
10–12 cm 3 4 – – – – 7 (3,1%)
12 cmand larger 2 3 – – – – 5 (2,2%)
Total 60 44 44 3 37 38 226 

In all analyzed patients the adrenal tumors were hormonally 
active. The main indicators of these growths were AH, which was ob-
served in all of patients. In 148 (65.5%) of them was observed obe-
sity of different level, which caused obvious technical problems in 
medical intervention, especially in traditional one. The duration of 
AH was from two months to 10 years (2.1±0.8 years on average). 
At the same time, the average “working” systolic arterial pressure 
(AP) was equal to 155±10 millimeters, when diastolic 103±3,5 mil-

limeters. It was noted that AH in its late stages was not amenable to 
drug correction and were causing paroxysmal flow which made them 
address to specialists. Noticeably, we did not detect striking differ-
ences in duration of AH and its flowing, in the groups observed.

The growths on adrenal gland are diagnosed based on thorough 
clinical assessment of symptomatology, examines of blood and urine 
hormonal analysis, ultrasound examination and CT (pic. 1 and 2).

Picture 1. CT of the left adrenal gland tumor Picture 2. CT of  the right adrenal gland tumor

Medical operations in patients of the groups 1 and 3 were per-
formed through general anesthesia with neuromuscular relaxants, 

but in patients of the group 2 –with local anesthesia and sedation.

Types of tumors 1st group 2ndgroup 3rdgroup Total
Adenoma 44 (19,3%) 29 (12,7%) 38 (16,7%) 109 (48,7%)
Pheochromocytoma 25 (11%) 1 (0,4%) 20 (8,8%) 46 (20,2%)
Aldosteroma 22 (9,6%) 2 (0,9%) 14 (6,1%) 38 (16,6%)
cyst 13 (5,7%) 15 (6,6%) 5 (2,2%) 33 (14,5%)

Traditional medical interventions were performed in patients 
of the 1st group with TFL access with the length of 15 to 32 centi-
meters (2,4±2,5 on average). LA was performed through transab-

dominal access. As most of the surgeons performing LA operations, 
we consider that this access meets the criteria of spatial assessment 
of operational accesses.
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The body positioning of the patient on the operational table 
was on the opposite side of the affected adrenal gland. LA’s were 
performed through 3–4 trocars (3 in the size of 10 millimeters and 
when necessary the fourth in size 5 millimeters). The ports were 
situated in one of the under rib region. We also want to note that in 
the beginning, pneumoperitoneum was installed by Veresh needle 
through a 1–2 millimeter cut in under rib region and then the tro-
car ports were determined. As created pneumoperitoneum displac-
es initially marked trocar ports, this creates technical problems in 
performance of the main part of the operation.

Further were performed the standard steps of medical opera-
tions. On the first place there was created the exposure of the op-

erated space. In the situations of the right side adrenalectomy the 
exposure of the operated space was created by cutting peritoneum 
on the sub-kidney area and triangular hepatic ligaments through 
simultaneous abstraction of liver in cephalic direction by retractor 
(Picture 3).

With left side adrenalectomy the exposure was created by re-
tracting spleen in medial direction through simultaneous cutting 
of diaphragm-splenic and splenorenal ligament. The features of the 
access is that the body position of the patient on the operational 
table is on the opposite side of the affected adrenal gland. This is 
provided by gravitational displacement of organs and passive expo-
sure of the operated space (Picture 4).

Picture 3. The creation of exposure for the operation in the 
right side adrenalectomy

Picture 4. The creation of exposure for the operation in the left 
side adrenalectomy through with the help of side access

The second step is accomplished by identification of the central vein of the adrenal gland, its clipping and intersecting (Pictures 5, 6).

Picture 5. Identification of the central vein of the right side 
adrenal gland and its clipping. Picture 6. Identification of the central vein of the left LA.

We want to point out that by using modern equipment (Har-
monic) has made it available to avoid the stage of clipping with the 
diameter of veins up to 5 mm. Its use allowed us not to detach, clip 
and intersect purposefully the upper, middle and lower arteries of 
the adrenal gland.

After intersecting the main vessels was performed the final dis-
section of adrenal gland and its removal. Fully mobilized gland was 
put into plastic container and evacuated from abdomen through 
hypochondrium. The operation was completed by draining the area 
of adrenal gland removal.

EDAG was operated with the help of local anesthesia. By femo-
ral venous access through Seldinger with the help of specially mod-
elled form of catheters for adrenal gland was made cannulation. Then 

was performed phlebography. The destruction was accomplished 
through the method of sharp occlusion of venous channel of the ad-
renal gland in combination with electrocoagulation of its central vein. 
For that reason, after the adrenal phlebography and assessment of 
gland vessels through catheter, quickly injected 5 ml of 3% solution 
of trombovar the central vein, after the testing phlebography and con-
firmation of occlusion in surface venous network of the adrenal gland 
together with collaterals and inner venous channel, with L-shaped ra-
diopaque conductor, maximally wedged in to the branch of the adrenal 
central vein, was performed electrocoagulation of its lumen from pe-
riphery to the center. After the detection control phlebography of total 
occlusion of the adrenal gland venouschannel, catheter is removed. 
Hemostasis of femoral veins accomplished by occlusion (Picture 7).
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Picture 7. Acute occlusion of the venous channel of adrenal gland in combination of electrocoagulation its central vein

Results and discussions. Analyzing the indicators of traumatic medical interventions, apparently they were highest in patients of the 
1st group. Were intersected massive body of tissues opening two cavities. Patients of this group experienced expressed post operational pain 
syndrome, requiring narcotic analgesics, and their activity began on 2nd or 3rd days after the medical operation.

Patients of the third group had access equal in sum to 3–4 centimeters. Patients got active after only one day the medical operation. On 
the 2nd day the pain syndrome in this group was minimal with total absence on the 3rd day.

The most minimal aggression was noted in patients of the 2nd group. Patients were active within the limits of their beds (taking into 
account the existence of compressive dressing on the area of puncture). The pain syndrome on the 1st day after the medical intervention was 
reduced by no narcotic analgesics and was rarely observed on the 2nd day.

The duration of adrenalectomy was approximately the same. As in traditional way it was equal to 110±15,2 min. on average, in LA — 
114±15,8 min. For EDGA were required approximately 65±10,5 minutes.

Intraoperative loss of blood in traditional adrenalectomy there was observed on possible complication- bleeding of inferior vena cava 
when doing a “complex” adrenalectomy (the bleeding is stopped by taking in the defect of the vein). During LA were observed the following 
complications: the damage of spleen in the first situation (we were not able to stop the bleedings by coagulation and performed laparoscopical 
splenectomy); parenchymatous bleeding from the right side adrenal gland in the first situation (was performed conversion and traditional 
adrenalectomy). It is worth to mention that these complications were detected by us on the stage of coping with the method. We haven’t 
detected any intraoperative complications for the last 50 LA’s. In performing EDGA from the right side was noted extravasation of contrast 
with continual bleeding. The patient was given a traditional adrenalectomy with seizure of bleeding.

In the early post operational period were noticed the following complications shown on the table 4.

Table 4. – Complications in the early post operational period

Types of complications 1st group 2nd group 3rd group
Pancreatitis – 1 (1,2%) –
Retroperitoneal hematoma, regions of puncture – 1 (1,2%) 1 (4,4%)
Pleurisies 5 (4,8%) – –
Pneumonia 2 (1,9%) – –
Wound abscess 5 (4,8%) – –
Acute myocardial infarction 1 (0,9%) – –
Enteroparesis 3 (2,9%) – –
Total; 16 (15,3%) 2 (2,4%) 1 (2,1%)

Accordingly, in patients of the 1st group were noticed compli-
cations in 16 (15.3%) cases, in 5 (4.8%) cases were noted wound 
abscess. In 8 situations was observed cardiopulmonary decompensa-
tion which caused a lethal outcome of one of the patients.

In patients of the second group post operational complications 
were seen in 2 cases: post operational pancreatitis — in one case (in-
traoperation due to trauma of pancreas) and in one patient detected 
hematoma retroperitoneal space (was observed in the early stage 
of our practice and we connect it with insufficiency homeostasis). 
Both of the situations were solved by conservative measures. Lethal 
outcomes were not noticed in this group.

In patients of the 3rd group in one of the cases was noted he-
matoma on the area of puncture which was resolved conservatively.

The average time of staying  in the hospital of the 1st group 
was 13±1,8 days, in the second group — 3,1±0,8 days, in the third 
group — 2,2±0,6 days.

In all of the patients, who had adrenalectomy (patients of the 1st 
and 3rd groups) was observed regression of AP, especially in pheo-
chromocytoma. In latest patients, adrenalectomy helped to achieve 
normal indicators of AP in the hospital. Later, they were not notice 
observed AH. In patients with aldosteroma, the reduction of AP 
was gradual. As, in the first 2–3 months the AP was maintained on 
normal indicators with the help of hypotensivepreparations. Fur-
ther, the AP stabilized without the intake of medications. In patients 
with cystadenoma was noted reduction of AP in the early post op-
erational period and later was changed with its increase to its initial 
“usual” condition. Patients continued the intake of antihypertensive 
drugs. At that, we consider the that the positive side of adrenalec-
tomy in those patients is the absence of conditions with paroxysmal 
hypertension.

Additionally, accomplished EDGA allowed the achievement 
of hypotensiveeffect. They did not have paroxysmal hypertension. 
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However, in 12 (25.5%) of those patients, during the periods from 
3 to 6 months were observed repeated conditions of paroxysmal 
hypertension. The result observed was that the more is the size of 
the tumor, the less was the EDGA effect. Thus, in 2 patients with 
the tumor size more than 1 centimeter, the effect of hypertension 
remained only 3 months. In repeatedcheckup of patients with recur-
rence of paroxysmal hypertension on CT was detected hyperplasia 
adrenal gland or the existence of tumor. In 5 of those patients oper-
ated with LA lead to the achievement of normotension in 3 and the 
elimination of paroxysmal hypertension in 3 of the patients.

Conclusion. As has shown the comparative analysis of different 
methods of treating genesis of AH through medical intervention, 
today adrenalectomy is an operation that lets the marked reduction 
of AP in it, and the elimination of its paroxysmal hypertension. We 
consider that the preferred way of operation is the one with small in-
vasiveness-laparoscopic.

Undeniable advantages of LA are the decrease of hospital stay as 
a result of its causing small amount physical injury, early recovery of 
working capacity, cosmetic effect. At the same, time the number of 
complications during and after the operation period do not exceed the 
ones had in traditional adrenalectomy. Nevertheless, the results men-
tioned are observed with tumors with the size up to 6 centimeters.

Naturally, the bigger is the size of tumor, the more technical is-
sues are there  in performing adrenalectomy. Therefore, in situa-
tions with tumors exceeding 6 centimeters, we gave our preference 
to traditional medical intervention. However, taking into account 
the advantages of adrenalectomy with its small invasiveness, in re-
cent years we accomplished laparoscopic adrenalectomy with the 
technology called “hand-assist”, in tumors with the size from 7 to 
10 centimeters.

Considerable reduction of AP and the avoidance of its parox-
ysmal hypertension can also be achieved by EDGA in tumor in the 
size of up to 1 centimeter. In tumors of bigger size, this method is not 
effective. Nevertheless, despite the small invasiveness of the method, 
in the long-term period, in 25% of the patients the effect of reduc-
tion of AP is temporary. In our observations, from periods from 3 to 
6 in those patients was seen recurrence of AH. Therefore, our point 
of view is that the EDGA is can be applied in cases with tumors up 
to 1 centimeter and high risk of anesthesia and surgery.

This way, LA nowadays is the preferred in most of the situations 
with adrenal gland tumors. Following the principles of adequate be-
havior of patients on all of the stages of treatment allows the reduc-
tion of risk of complications, which contributes to the safety and 
reliability of operations.
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Secondary brain damage due to progressive traumatic subdural hematoma
Abstract: We studied the clinical data of traumatic subdural hematoma patients to determine the risk factors of pro-

gression of traumatic subdural hematoma and its role in the development of secondary brain damage. Our study showed 
that progressive subdural hematoma happens more in the cases with low Glasgow coma scale score at presentation and intra-
parenchymal contusion. However the incidence of progressive subdural hematoma after acute head injury was low (11.9%), 
it causes often increasing of brain ischemia volume (70.5%).

Keywords: brain injury, secondary brain damage, progression, subdural hematoma, risk factors.

Introduction
Traumatic subdural hematoma (TSH) represents a challenge 

for neurosurgeons due to its high mortality and morbidity rates. 

The lethal nature of TSH is largely explained by its frequent as-
sociation with primary brain damage, consisting of contusion and 
brain swelling [5; 9; 10; 13]. The most severe lesion associated 
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with TSH is secondary brain damage. However, the nature and 
the causes of brain damage that occurs after traumatic brain injury 
(TBI) are multiple and poorly understood [4].

Moreover, a hypoxaemic secondary  insult contributes to 
marked brain swelling. The pathophysiology of TBI may develop 
from the complex interaction of the hematoma volume, the severity 
and distribution of the primary traumatic insult, and the presence 
of secondary insults [5, 10].

Secondary brain damage is an important factor that influ-
ences the outcome of TSH. However, only a few studies have 
discussed the pathophysiology of TSH from the standpoint of 
secondary brain damage.

In our study, the clinical data of TSH patients were analyzed 
to determine the risk factor of progression of TSH and its role in 
the development of secondary brain damage.

Materials and Methods
142 patients with TBI who had CT scan more than twice in 

our hospital from 2011 to 2015 were subject of this study, who have 
acute subdural hematoma on initial CT scan. The management for 
acute subdural hematoma  is divided  into two groups; emergent 
surgery and conservative management. Emergent surgery was per-
formed if subdural hematoma causes mass effect. If the condition of 
a patient and the amount of hematoma did not meet surgery based 
on clinical judgment, the patient’s status was observed closely with 
follow-up CT and conservatively managed.

Progressive subdural hematoma (PSH) was defined as more 
than 25% of increase of hematoma on the second CT taken within 
24 hours after the first CT. The cases with surgery for subdural he-
matoma were excluded in spite of the increase of hematoma post-
operatively.

Out of 142 patients with subdural hematoma the incidence 
of PSH was 11.9%. The group of 17 with PSH and the group of 
125 without PSH were compared. Based on the medical record 
and brain CT, general medical condition, trauma, and factors as-
sociated with evaluation and outcome were investigated. General 
condition is specified into sex, age, past medical history, coagula-
tion status such as number of platelet. The trauma-related factors 
were the initial Glasgow Coma Scale (GCS) score, the time from 
trauma to the first brain CT, and the time interval between the first 
and the second CT.

Statistical analysis. Statistical analyses were performed using 
the MedCalc software package (Version 11.4.2.0). A variate logistic 
analysis was used to determine the predictors of PSH. Predictors 
were defined as being significant if P value is lower than 0.05. Chi-
square statistics were calculated for categorical comparisons. Values 
for the continuous parameters are given as the mean±SD.

Illustration of case
63-year-old male who had an altered mentality when brought 

to the emergency room due to head injury 30 minutes ago. He was 
with GCS score of 10. The initial CT scans obtained 30 minutes 
postinjury showed small amount of acute subdural hematoma and 
small contusion in the left frontal area of the brain (Figure 1). The 
patient’s neurological status was observed closely with follow-up CT 
scan, 20 hours after the first scan. On the second CT, progression of 
the acute subdural hematoma and hemorrhagic contusion in the left 
frontal area of the brain were revealed (Figure 2). The patient under-
went emergency craniectomy and hematoma removal. However, his 
mental status did not improve due to secondary brain damage, and 
the outcome was lethal.

Figure 1. Initial CT scans obtained 30 minutes postinjury, demonstrating small amount of 
acute subdural hematoma and small contusion in the left frontal area of the brain
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Figure 2. Second CT scans revealing progression of the acute subdural hematoma 
and hemorrhagic contusion in the left frontal area of the brain

Results
The mean age of total 142 patients was 51.2 years while the 

mean age of patients with PSH was 36.7±11.8, and the mean 
age of patients without PSH was 46.7±13.3. The mean age was 
lower in the group with PSH (P=0.003). However, considering 
that PSH occurred more in males (14 males, 3 females), the gen-
der and the occurrence of PSH are not associated with P-value 
of 0.98 (Table 1).

Platelet count dropped and prolonged coagulation time in se-
vere brain injury showed the association with progressive intracra-

nial hemorrhage, but statistic significance was not observed with 
P-value of 0.18 (Table 1). It is considered as a result of small number 
of cases with abnormalities on laboratory data.

Initial GCS showed the significant relation with the inci-
dence of PSH,. When it  is divided into severe (GCS 3–8), 
moderate (GCS 9–12), and mild (GCS 13–15), the lower the 
GCS score seems more likely in patients with PSH with P-value 
of 0.007. Regarding the severity of brain injury, higher rate of 
PSH was occurred in patients with intraparenchymal contusion 
(64.7% versus 20.0%, P=0.002). (Table 1).

Table 1. – Clinical variables related to the development of PSH in the patients with head trauma

Clinical variables No. of patients with PSH P value
Gender 0.98
male 112 14 (12.5%)
female 30 3 (10%)
Initial GCS 0.007
13–15 42 2 (6.2%)
9–12 82 8 (9.7%)
3–8 18 7 (25.0%)
Intraparenchymal contusion 0.002
Yes 36 11 (37.9%)
No 106 6 (6.2%)
Coagulopathy 0.18
Yes 33 7 (39.4%)
No 109 10 (16.4%)

Secondary brain damage was diagnosed if patient’s repeat 
CT scans show new brain ischemic area or increasing of the ini-
tial ischemia volume. Based on the repeat CT scan, increase of 
brain ischemia volume was not found in 12 (70.5%) patients with 
PSH and in 22 (17.6%) patients without PSH. 7 (41.1%) out of 
patients with PSH had no brain ischemia, 8 (47.1%) had local 

brain ischemia, and 2 (11.7%) had hemispheric brain swelling. 
Among patients without PSH 85 (68%) had no brain ischemia, 
36 (28.8%) had local brain ischemia, and 4 (3.2%) had hemi-
spheric brain ischemia. Patients without PSH had significantly 
(P<0.0001) less increase of brain ischemia volume than those with 
PSH (Table 2).
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Table 2. – Relations between the PSH and secondary brain damage

Repeat CT scan data 
PSH P value

+ (%) – (%)
Increase of brain ischemia volume 12 (70.5%) 22 (17.6%) <0.0001
No brain ischemia 7 (41.1%) 85 (68%) 0.05
Local brain ischemia 8 (47.1%) 36 (28.8%) 0.21
Hemispheric brain ischemia 2 (11.7%) 4 (3.2%) 0.32

GOS was lower in patients with PSH showing poor progno-
sis. A lethal outcome was seen in 41.1% of patients with PSH and in 
12.8% of those without PSH, respectively (χ2 test, P = 0.008).

Discussion
Progressive intracranial hemorrhage (PSH) which is continuous 

hemorrhage after trauma should be distinguished from delayed in-
tracranial hemorrhage [11]. In this study, PSH  is distinguished 
from delayed intracranial hemorrhage in previous studies [2; 6; 8; 
12]. PSH was defined as the aggravation of mental status due to 
the rapid progression of subdural hemorrhage found on the initial 
CT [1]. The risk factors of PSH figured out on this study were the 
first brain CT scanning time detecting subdural hemorrhage and the 
GCS score at admission. The higher incidence of PSH was statisti-
cally significant in the cases that had brain CT scan within 3 hours 
after trauma, lower initial GCS, and presence of intraparenchymal 
contusion.

The incidence of PSH is reported as 23–48%, and it was 11.9% 
in this study [12]. However, it is expected to be higher since there 

were cases which surgery had been performed right after the initial 
brain CT. It is also because the  initial brain CT scan was delayed, so 
the large amount of  intracranial hematoma was detected on the first 
brain CT scans. PSH is reported higher in the old age, due to low 
contractility of blood vessels and free space in skull [3; 7; 8]. The 
result from this study showed no statistical significance of the age. It is 
regarded as because of a small sample size. Regarding sex of patients, 
males tend to be more active and to work where heavier load is re-
quired so that they are more exposed to trauma. The absolute number 
of occurrence of PSH was significantly higher in males but  it was not 
relative statistically considering the incidence of trauma.

Conclusion
Our study showed that PSH happens more in the cases with 

low GCS at presentation and intraparenchymal contusion. How-
ever the incidence of PSH after acute head injury was low (11.9%), it 
causes often increasing of brain ischemia volume (70.5%). A lethal-
ity rate was higher in patients with PSH then in ones without PSH 
(41.1% versus 12.8%).
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Secondary intracerebral hemorrhage following traumatic brain injury
Abstract: 203 patients with traumatic brain injury who had CT scan more than twice were subject of this study. Second-

ary intracerebral hemorrhage was encountered in 41 (20.1%) patients, who have less favorable outcome in comparison with the 
patient without the hemorrhage. The present study demonstrated that high systolic blood pressure, the presence of coagulopathy 
and decompressive craniectomy were the risk factors for the development of secondary intracerebral hemorrhage.

Keywords: trauma, brain injury, secondary intracerebral hemorrhage, outcome, risk factors.

Introduction
Traumatic brain injury (TBI) is a common cause of death and 

disability, as well as one of the most important health and social prob-
lems in the majority of countries including Uzbekistan. Among vari-
ous traumas, TBI has the highest mortality and the most serious con-
sequences and is the most difficult to treat. It has been reported that 
patients who died of TBI account for 87% of all trauma deaths. One of 
the most rated complications of TBI is intracranial hemorrhage [2, 12].

Secondary intracerebral hemorrhage (SIH) which is delayed in-
tracerebral hemorrhage after trauma should be distinguished from 
continuous intracerebral hemorrhage. Continuous intracerebral hem-
orrhage occurs at the moment of the trauma and increases in the size 
within first 24 hours postinjury [8]. In this study, the patients with 
TBI were retrospectively analyzed based on medical history and radio-
logic data to determine the rate of SIH and its influence to outcome.

Materials and methods
203 patients with TBI who had CT scan more than twice in our 

research center from 2011 to 2015 were subject of this study. SIH 
was defined as intracerebral hemorrhage on the second CT taken in 
24 hours after the first CT which showed no initial intracerebral 
hemorrhage. Among 203 patients the incidence of SIH was 20.1% 
(41/203). The group of 41 with SIH and the group of 163 without 
SIH were compared. Based on the medical record and brain CT, 

general medical condition, trauma, and factors associated with eval-
uation and outcome were investigated. General condition is speci-
fied into sex, age, past medical history. The trauma-related factors 
were the cause of trauma, the initial Glasgow Coma Scale (GCS) 
score, and the Glasgow Outcome Scale at discharge, the time from 
trauma to the first brain CT, and the time interval between the first 
and the second CT.

The management for TBI is divided into two groups; emergent 
surgery and conservative management. Emergent surgery was per-
formed if intracranial hemorrhage was detected on brain CT and 
mass effect was present. If the condition of a patient and the amount 
of hemorrhage did not meet surgery based on clinical judgment, the 
patient’s neurological status was observed closely with follow-up CT 
and conservatively managed.

Statistical analysis. Statistical analyses were performed using the 
MedCalc software package (Version 11.4.2.0). Normally distributed 
data are expressed as mean±SD and were compared using the un-
paired t test. Other data are expressed as median and range and were 
compared with nonparametric tests. χ 2 was exact tests were used to 
determine associations between variables categorized. A variate logis-
tic analysis was used to determine the predictors of SIH. Predictors 
were defined as being significant if P value is lower than 0.05.

Illustration of case

Figure 1. Initial CT scans obtained 1 hour postinjury, demonstrating acute subdural hematoma 
on the right hemisphere of the brain with mass effect and subarachnoid hemorrhage
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39-year-old male who had an altered mentality when brought 
to the emergency room due to head  injury 30  minutes ago. He 
was comatose with GCS score of 8. The initial CT scans obtained 
1 hour postinjury showed acute subdural hematoma on the right 
hemisphere of the brain with mass effect and subarachnoid hemor-
rhage (Fig. 1). The patient underwent emergency craniectomy and 

hematoma removal. The patient’s neurological status was observed 
closely with follow-up CT scan, 36 hours after the first scan. On the 
postoperative CT, multiple intracerebral hemorrhage and ischemia 
of the brain were revealed (Fig. 2). However, his mental status did 
not improve due to secondary brain damage, and the outcome was 
lethal.

Figure 2. First postoperative CT scans revealing multiple intracerebral hemorrhage and ischemia of the brain

Results
The mean age of total 203 patients was 42.5±13.2 years while the mean age of patients with SIH was 49.0±12.2, and the mean age of 

patients without SIH was 52.6±19.9. The mean age is lower in the group with SIH, but it was not statistically significant (P=0.27). SIH was 
found in 37 males and 4 females, revealing higher incidence in males. However, considering that intracranial hemorrhage occurred more in 
males (176 males, 27 females), the gender and the occurrence of PEH are not associated with p-value of 0.71 (Table 1). The mechanisms 
of trauma included 35 (17.2%) motor vehicle collisions, 12 (5.9%) falls, and 156 (7.7%) cases of assaults and other injuries. Mean time 
from injury to first CT scan was 2.7 hours and the time between first and second CT scans was 28.7 hours. Comparing to no history of 
diseases, the presence of past medical history such as diabetes showed no significance. The factors related to blood coagulation on blood 
laboratory at admission prove correlation with SIH with p-value of 0.03. When the hemodynamic parameters were taken into consideration, 
SIH happened more in patients with arterial hypertension (Table 1).

Table 1. – Clinical variables related to the development of SIH in the patients with head trauma

Clinical variables No. of patients with SIH P value
1 2 3 4

Gender 0.71
male 176 37 (20.9%)
female 27 4 (14.8%)
Age (years) 0.1
<30 52 5 (9.6%)
30–50 89 18 (20.2%)
>50 62 18 (29.0%)
Admission GCS scores 0.77
13–15 30 5 (16.6%)
9–12 105 20 (19.0%)
3–8 68 16 (23.5%)
Decompressive craniectomy 0.004**

Yes 107 32 (29.9%)
No 96 9 (0.9%)
Time from injury to 1st CT 0.04*

<2 hours 95 28 (29.4%)
2–6 hours 77 9 (11.6%)
>6 hours 31 4 (12.9%)
Coagulopathy 0.03*

Yes 33 13 (39.4%)
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1 2 3 4
No 170 28 (16.4%)
Hypertension 0.001**

Yes 36 17 (47.2%)
No 167 24 (14.3%)

*χ 2 test P < 0.05 difference between groups.  **χ 2 test P < 0.01 difference between groups.

A lethal outcome was seen in 21.1% of patients with SIH and in 51.2% of those without SIH, respectively (Table 2, χ2 test, P = 0. 0006).

Table 2. – Association between SIH and Glasgow Outcome Scale scores

A lethal outcome No. of patients with SIH (%) P value
Yes 43 21 (39)

0.0006
No 160 23 (61)

Discussion
A policy of routine follow-up CT imaging for patients with 

head injury is commonly adopted at many trauma centers. It is well 
recognized that early repeated CT scanning is potentially crucial 
for detecting serious secondary injuries in patients with TBI. Fur-
thermore, CT scanning has revealed that delayed/progressive he-
matomas after head trauma are more common than had been previ-
ously suspected. Several studies have reported that early progressive 
hemorrhage occurred in approximately 30–42.3% of head injured 
patients, and it occurs most frequently in intraparenchymal contu-
sion or hematoma [1, 11].

SIH is also observed on serial CT scans in head trauma pa-
tients. It is currently defined on the basis of a radiologic criterion: 
intracerebral hematoma that is not present in the first CT scan after 
trauma, but that appears in sequential repeat CT scan during patient 
evolution. However, the amount of increasing hematoma and the 
timing of presence of hemorrhagic progression are ambiguous. In 
our study, SIH was defined as an appearance of new hematoma dur-
ing hospitalization. The reported incidence of delayed intracerebral 
hematoma varies from 5.6% to 13.3% [8]. Similarly, we observed 
SIH in 20.1% of head-injured patients.

In the present study, SIH mainly developed early during the 
clinical course, and twenty-five patients developed SIH within the 
2 days after injury. Later than 3 days after injury, SIH was rare.

We found that the average age of the patients with SIH was 
younger than the patients without SIH in this series, although there 
was no significant association between age differential and SIH by 
statistical analysis. Although the results showed no relation between 
the GCS score and SIH, this scale is useful to evaluate the status of 
patients with TBI. Ono et al. retrospectively analyzed 272 patients 
with severe head injury and suggested the GCS score was the only 
significant outcome prognostic factor [9].

The timing of the first CT scan is clearly an important factor to 
predict the occurrence of SIH. It is not doubt that the sooner after in-
jury the first scan is performed, the greater likelihood of subsequent 
SIH development on later CT scans is. A similar finding was reported 
by Oertel et al. In their study of 107 patients in whom the initial CT 
scan was performed within the first 2 hours after-injury, 48.6% had 
progressive hemorrhagic injury, compared with 22.9% of patients who 
underwent their injury CT scan within 2–10 hours after- injury [8]. 
It is possible that head trauma patients undergo their first cranial CT 
scan, if the time interval from trauma to the initial CT scan is shorter, 
the intracerebral hematoma formation does not achieve its visible 
size. During this initial period, the intracranial injury may be rapidly 
evolving. Additionally, following repeat CT can reveal an increase in 
hematoma size compared with initial CT finding.

Another significant finding in the present study was that de-
compressive craniectomy seemed to be independently predictive 

of SIH. Postoperative intracranial hematomas had been observed in 
previous reports with an incidence ranging from 7.8% to 61% [4]. 
In the present study, we found that almost 15.7% of patients who 
underwent decompressive craniectomy showed significant SIH. De-
compressive craniectomy has been proved to be a useful means to 
decrease intracranial pressure, and usually performed as a last re-
sort in patients with malignant edema because of intracranial he-
matomas. Whilst technically straightforward, the procedure is not 
without significant complications. However, a sudden decrease of 
cerebral vessels pressure after decompressive craniectomy may oc-
casionally cause progressive hemorrhage [5].Thus, we proposed that 
routine postoperative CT scan should be performed immediately 
after cranial surgery for head trauma, particularly in those with sub-
arachnoid hemorrhage. This would help in timely detection and 
treatment of such a complication.

Our data suggested that hemocoagulative disorder after injury 
was an independent risk factor for suffering SIH. Studies by Stein et 
al. and Engstrom et al. also showed that a decrease in platelets was 
predictive for PHI [3, 10]. However, other studies indicate that pro-
gressive hemorrhage after head injury is associated with diffuse in-
travascular coagulation as defined by increased concentration of 
fibrin degradation products and low fibrinogen concentration [6].

Our analysis showed such a direct correlation of SIH with arte-
rial blood hypertension. We speculated that resuscitation efforts in 
the emergency room could lead to significant variations of blood 
pressure, which might increase the risk of rebleeding. Hence, the 
effects of hypertension on the development of SIH remain question-
able and should be clearly defined further.

Our study has several limitations. Foremost  is the patient-
selection bias intrinsic to all retrospective studies. Specifically, the 
decisions to obtain repeated CT scans in this study were made by 
the neurosurgeons involved in the care of the individual patients. 
Almost all such scans were obtained, not through a prospective plan 
to routinely perform follow- up scans. Furthermore, more detailed 
outcome measures could not be effectively collected in our study 
because of the retrospective design and difficulties with follow up in 
our patient population.

Conclusions
We performed serial CT scans on 203 in hospital patients with 

head trauma. Secondary  intracerebral hemorrhage was encoun-
tered in 41 (20.1%), which can be developed within the first three 
days after head trauma. Early identification and successful manage-
ment of this complication require a high index of clinical suspicion. 
Patients with SIH have less favorable outcome in comparison with 
the patient without SIH (lethality rate, 21.1% versus 51.2%). The 
present study demonstrated that high systolic blood pressure, the 
presence of coagulopathy and decompressive craniectomy were the 
risk factors for the development of SIH.
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Status of the cervix in the forecast of labor in post-term pregnancy
Abstract: Depending on the length of the cervix at transvaginal sonography [10–20 mm, 21–30 mm, 31–40 mm, 40 mm] 

for pregnant women identified the forecast delivery.
Keywords: post-term pregnancy, cervical bimanual technique, transvaginal ultrasonic research.

The incidence of pregnancy is from 3.5 to 16% and has a down-
ward trend [1, 3–4] Adverse perinatal outcomes when post-term 
pregnancy increase with increasing gestational age. This perinatal 
mortality rate 6 times higher than that at term, due to the low resis-
tance of the brain to mature fetal hypoxia [2, 1–3; 4, 1–2].

Perinatal сentral nervous system [CNS] post-term children have 
determined the high frequency of neurological disorders. In connec-
tion with above, it becomes important selection of the optimal time 
and method of delivery of patients with post-term pregnancy that is 
determined by the degree of readiness of the cervix for childbirth and 
fetus. Widely used bimanual method of assessing the state of the cervix 
with vaginal research, being subjective, does not allow to fully appreci-
ate the cervical length and the state of the internal os [5, 1–2]. There-
fore now it attaches great importance to the echographic assessment 
of the cervix during transvaginal ultrasonography study.

Objective: The objective was to determine the characteristics 
of the state of the cervix in pregnant women with gestational age 
more than 41 weeks at transvaginal sonography.

Materials and Methods: We have conducted a comprehensive 
survey of 119 prospective pregnant with gestational age more than 
41 weeks (287 days).

We were excluded from the study patients with a scar on the 
uterus, Multiple pregnancy, wrong position fetus, pelvic presenta-
tion who came in as a result of assisted reproductive technologies.

Results and discussion: gestational age was calculated from 
the first day of the last menstrual period (formula Negele) based on 
the data of ultrasound scanning, performed in the period from 7 to 
20 weeks of pregnancy. When determining the degree of maturity 
of the cervix using score scale necessity E. Bishop.

With transvaginal ultrasound cervical length was measured, the 
state of the internal os and cervical canal. Patients with the open-
ing of the internal os was evaluated in the same form recesses (V, Y, 
U — shaped) and the degree of opening. When proposed cervical 
preparation used for childbirth, prostaglandin E2, or a combination 
thereof. The remaining patients developed own labors.

Depending on the length of the cervix transvaginal sonography 
(10–20 mm, 21–30 mm, 31–40 mm and over 40 mm) surveyed 
pregnant were divided into 4 groups.

With a length of 10–20 mm of the cervix, all patients have given 
birth vaginally. Spontaneous activities onset of labor was observed in 
4 [3.4%] of pregnant women, amniotomy was performed in two, 
the introduction of prostaglandin gel — eight patients.
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Among the patients of the second group (cervical length 21–
30 mm) birth vaginally occurred in 90%. At the same time 35% of 
the generic activities developed spontaneously. Caesarean section 
was urgently conducted in 4 (3,4%) patients after use as a prepara-
tion for childbirth laminaria and easy-glandinovogo gel. The indi-
cations for cesarean section were clinically narrow pelvis [4,2–4], 
chronic fetal hypoxia [3, 1–2].

In the group of patients in whom transvaginal ultrasound cervi-
cal length was 31–40 mm, the cesarean rate was significantly higher 
than in the second group, and reached 27.5%. At the same time of 
11 caesarean sections were performed in 10 urgently order in con-
nection with a clinically narrow pelvis, uterine inertia, chronic fetal 
hypoxia. Generic activities in all patients, delivery by surgery, devel-
oped on the background of the use of prostaglandin gel.

The highest incidence was observed among cesarean patient 
fourth group for which the length of the cervix according transvagi-
nal ultrasound exceed 40 mm (44%). For this group of patients was 
characterized by the same frequency planning and urgently abdomi-
nal delivery. Planned indications for cesarean section was 42 weeks 
gestational age or more and lack of preparation of the birth canal. 
The indications for emergency caesarean section was the weakness 
of labor activity.

Conclusions:
1. Length cervix at prolonged largely reflects the willingness of 

pregnant women for childbirth.
2. Stаtе cervical uteri using transvaginal sonography, should be 

considered when determining the obstetric tactics in women with 
post-term pregnancy.
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Some features of hemodynamics in prolonged 
pregnancy according to doppler

Abstract: The study of the functional state of fetoplacental complex and fetus at term pregnancy allows to develop the 
forecast for the next delivery.

Keywords: fetoplacental complex, fruit, prolonged pregnancy.

Increased vascular resistance of the fetus due to their spasm, 
is one of the compensatory mechanisms — centralization of circu-
lation with the primary blood supply to vital organs at increasing 
hypoxia and metabolic disorders. The growth of fetal hypoxia is ac-
companied by a decrease in resistance vessels of the brain, provid-
ing it with adequate oxygenation. The preferential blood flow to the 
brain of the fetus in terms of progression of placental insufficience 
(PI) has been called «brain-sparing effect» [3, 2–4; 1, 1–2].

Objective: to study the functional state of fetoplacental com-
plex and fetus at term pregnancy.

Material and Methods: group 1, the main-18 womens with post-
term pregnancy 2-group- control 14 womens with normal gestation.

Results and discussion
Analysis of the Doppler study in a group of pregnant women 

with post-term pregnancy revealed significant differences between 
hemodynamic parameters in the mother-placenta-fetus as compared 
with those of a control group which included pregnant women with 
gestational age 39–40 weeks.

In the study group (prolonged pregnancy 42 weeks) in 14 pa-
tients (46,67 ± 9,11%) of pregnant women there was a significant vi-
olation of utero-placental blood flow.

When comparing the FRC (flow rate curve) in utero-placental 
blood flow was determined by a significant increase in the ADR 
(average diastolic ratio) (2,90 ± 0,08), PI (pulse index) (1,643 
± 0,06) and RI (resistance index) (0,67 ± 0,03) in comparison 
with  indicators comparison group and the control group (p 
<0.001).

Thus, detection of pathological changes of hemodynamic pa-
rameters in the uterine arteries in the study group reveal a violation 
of the process of ensuring adequate oxygenation and nutrition of the 
developing fetus at term pregnancy.

When Doppler study of fruit-placental and fetal hemody-
namics in the study group were isolated from pregnant unaltered 
fruit-placental blood flow and cerebral blood flow: — Fetal hemo-
dynamics without pathological changes  — 12 (40,00 ± 8,94%) 
observations;

— Changes  in hemodynamics fruit — 18 (60,00 ± 8,94%) 
cases.

In 12 (40,00 ± 8,94%) observations in the analysis features of 
fetal hemodynamics was no significant difference from those of its 
parameters in the control group, in fruits and placental blood flow 
was normal.
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Draws attention to the identification in 18 (60,00 ± 8,94%) 
of the main group of pregnant women to increase vascular resis-
tance in umbilical artery. At the same time an increase in vascular 
resistance in fruit-placental link to the UA (umbilical artery) was 
characterized by ADR greater than 3.0, RI — more than 0.67, more 
than 0.90 UA (umbilical artery).

Patients of the main group there was a significant change in the 
ADR 3,27 ± 0,20), RI (0,73 ± 0,03) and PI (1,05 ± 0,05). In the 
comparison group these indicators were: ADR (2,20 ± 0,11), RI 
(0,53 ± 0,02) and PI (0,75 ± 0,04), (p <0.001).

Analysis of the research showed that when evaluating CSC in 
fetal umbilical artery in the main group of the most characteristic of 
all the increase in vascular resistance index.

The increase in RI in the umbilical artery, exceeds the norm, 
a sign of violations of fruit-placental blood flow dopplerograms. In 
the comparison group violation fruit-placental blood flow was ob-
served in 10% of cases, while in both cases there was a questionable 
biophysical profile of the fetus. In 90% of the violations were found 
(p <0.001).

Comparative analysis of vascular resistance in the UA there is 
an increase it by 6 times in the intervention group relative to the 

comparison group. It should be stressed that this reveals within the 
placenta combined disturbance of blood flow.

Thus, with prolonged pregnancy fruit hemodynamic changes 
consistently. Initially, when the fruit unchanged hemodynamic dis-
turbances observed within the placenta blood flow due to the fruit 
unit (umbilical artery). To further develop the mechanism of cen-
tralization of blood circulation: the compensatory decreases resis-
tance in the blood vessels of the brain, there is an isolated change in 
blood flow in the middle cerebral artery [4, 1–2].

In general, as shown by our study, in the study group increased 
frequency of adverse perinatal outcomes, which are further com-
pounded by the detection of changes in the Doppler hemodynamics 
fruit [2, 3–4].

Conclusions: 1. Рregnant with gestational age over 40 weeks, 
it is necessary to carry out Doppler study of fruit-placental blood 
flow and the study parameters BFF (biophysical profile of the fetus) 
for more accurate assessment of the state of the fetus and compensa-
tory possibilities.

2. Timely identify disorders of fetus in prolonged pregnancy 
will predict the deterioration of the fetus during labor and violation 
during the neonatal period.
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Neuropsychological and electroencephalographic correlates of 
damaged and intact hemisphere in left hemisphere insult

Abstract: We studied neuropsychological and electroencephalographic correlates of the damaged and intact hemisphere 
of brain in ishemic insult cases. In dynamics we studied the structure of neuropsychological symptoms of hemispheric insult 
taking into account the lateralization of the damage focus. We revealed an interrelation between highest cerebral functional 
disorders and EEG alterations in the damaged and intact hemispheres, we studied inter hemispheric mechanisms of restoration 
of the damaged cerebral functions.

Keywords: hemispheric insult, neuropsychological syndromes, electroencephalography, hemispheric interrelation, vicari-
ate mechanism

The problem of cerebral ischemic insult is one of the actual 
ones due to the high prevalence, invalidation, and lethality rates. 
Post insult neuropsychological impairments also serve to be one of 
the main reasons of invalidation, as the tempus of functional recov-
ery mostly depends on the presence of the last [1, 4, 6]. In case of 
cerebral insult with hemispheric location there is inter hemispheric 
reconstruction of the highest cerebral functions (HCF), switching 
the plasticity mechanism on, accompanied by regress of several neu-
ropsychological impairments [1; 2; 4; 7]. Though, the process of 
cerebral functions restoration in cerebral insult depends both on 
the lateralization of the focus, and individual profile of the asym-
metry [3].

EEG studies in hemispheric insults performed taking into ac-
count hemispheric interrelation provided the chance of a more de-
tailed study of brain intact hemisphere functional status, approach 
to vicariate mechanism [4–8]. It is necessary to study intact hemi-
sphere dysfunction more thoroughly in hemispheric insults using 
EEG maping for revealing the vicariate mechanisms and definition 
of insult rehabilitation prognosis.

Objective of this work is study of neurophysiological and en-
cephalographic correlations of the damaged and intact hemispheres 
of brain in ischemic insults.

Materials and methods of the research. We examined 86 pa-
tients with hemispheric ischemic insult along the medial cerebral 
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artery. Among them 44 had left hemispheric insult (LHI), 42 with 
right hemispheric insult (RHI). Among them there were 46 men, 
and 40 women. The average age was 56±4.1 years old. The study was 
performed in two stages: the first stage — at the 3–5 days from the 
start of the disease, and the second one — at the 30–35th days. The 
cohort included patients with clear consciousness, and all checked 
patients with right profile of asymmetry. Neuropsychological study 
was performed in compliance with A. R. Lurya’s method (1973). 
We studied verbal, gnostic, mnestic, and intellectual functions. We 
performed qualitative and quantitative analysis of the obtained data. 
Expression degree of neuropsychological impairments was assessed 
according to L. I. Wasserman’s scale (1987). We calculated a mean 
summary point (MSP) of the damaged and intact hemispheres both 
for LHI and for RHI.

EEG maping was performed using “Neuron-spectrum-2” en-
cephalograph. Electrodes were set in compliance with the interna-
tional scheme 10–20 from 16 leads. The EEG record was done after 
liquidation of clinical symptoms of brain edema. In the analysis of 
EEG spectral components we paid attention to summary power of 
EEG spectrum, symmetrical frequency-energetic distribution of pow-
er of normal (α and β) and pathologic (δ and θ) waves, frequent-ampli-
tude values of EEG spectrum of the damaged and intact hemispheres. 
For the study of the functional activity of damaged and intact hemi-
spheres of brain, patients were given verbal and non-verbal stimuli.

Statistical analysis of the results was performed with the help 
of Statistica 6.0 software.

The results of the research. As shown by neuripsychological 
studies during the initial weeks of insult all patients had disorders 
of HCF: in left hemispheric insult the symptoms of verbal-think-
ing operation disorders, and in right hemispheric one — disorders 
of optic -space gnosis. In LHI various forms of aphasia were ob-
served in 97.7% of the patients, among them 44.1% sensory-motor, 
23.25% — motor, and 32.65% sensory aphasia. At the same time 
there were impairments of hearing-verbal memory (68.2%), im-
pairments of various forms of praxis (72.7%), and somato-sensory 
gnosis (81.28%).

In RHI optic-space impairments were noticed in 92.8% patients, 
versus 47.7% (р<0.001) in LHI. API were characterized by the pres-
ence of anosognosis and auto topognosis (82%), ignoring phenom-
enon (59%), disorder of right-left orientation (46.1%), space apraxis 
(83%), disorder of optic gnosis (33.3%), disorder of hearing-verbal 
memory (23%), and disorder of tactile gnosis (56.4%).

During initial weeks of insult MSP of neuropsychological symp-
tomd in LHI was equal to 28.1, and in RHI 16.2 (р<0.05). In both 
cases in intact hemisphere we revealed disorders of HCF. Thus, MSP 
of neuropsychological symptoms of the intact hemisphere in LHI was 
equal to 19.2, and for RHI to 9.7 (р<0.05). The obtained data testify 
that the damage of one hemisphere leads to dysfunction of the oppo-
site one, accompanied by appearance of several neuropsychological 
symptoms. Though, it should be noted that there was a reliable prevail-
ing of the left hemispheric neuropsychological symptoms both in case 
of damage and intact status. We also revealed correlation link between 
the disorders of HCF of the damaged and intact hemispheres both in 
LHI and RHI: the greater and the more explicit was the neuropsy-
chological symptoms’ complex of the damaged hemisphere, the more 
expressed neuropsychological symptoms were observed in the intact 
hemisphere. Degree of HCF recovery depended on the lateralization 

of the focus of damage, i. e. left hemisphere functions recovered faster 
than right hemispheric ones, proving high degree plasticity of that 
hemisphere and possible participation of vicariate mechanism.

Electroencephalographic maping within  initial weeks of  in-
sult showed more explicit alterations in LHI in comparison with 
the RHI. We revealed a reliable (р<0.01) decrease of alfa-rhythm 
power index in the left hemisphere of brain in comparison with the 
right one, accompanied by a reliable rise of asymmetry coefficient 
of the main EEG components. In comparative analysis of  intact 
hemispheres EEG results we also determined that the more explicit 
alterations were noted in the left hemisphere. Consequently, the dys-
function of the left hemisphere was accompanied by more expressed 
alterations on EEG pattern, than the right one.

We studied the correlation link between neuropsychologi-
cal impairments and the values of EEG main components. MSP of 
neuropsychological syndromes of the damaged hemisphere in LHI 
had a strong correlation with the alfa-rhythm power index (r = — 
0.71 with p<0.001), at the same time all these values in RHI had 
weak correlation with each other (r= – 0.29 with p<0.05). Correla-
tion between MSP of neuropsychological syndromes of the intact 
(left) hemisphere in RHI also showed a strong correlation link with 
the alfa-rhythm power index (r= — 0.68 with p<0.001), while in 
LHI neuropsychological syndromes of the intact (right) hemisphere 
had weak correlation with EEG values (r = – 0.25 with p<0.05). So, 
both in case of damaged and intact right hemisphere electroenceph-
alographic impairments weakly correlate with neuropsychological 
ones, what is quite opposite for the left hemisphere of brain.

In our opinion, after development of insult vicariate mecha-
nism is performed by means of inter system and intra system recon-
struction of functional systems, inclusion of new parts, activation of 
associate centers of both damaged and intact hemispheres of brain. 
In case of right hemisphere damage optic-space afferentations are 
more activated, and in cases of the left hemisphere damage — ver-
bal-thinking operations. Especially those cerebral functions, which 
are responsible for both hemispheres of brain, undergo functional 
reconstructions more effectively. And the role of preserved analy-
zator systems is important. Projection and projection-associative 
centers in acute vascular damages have little inter systemic and intra 
systemic reconstruction of functional systems.

Conclusions:
1. With similar explicit acute ischemic insults the more ex-

pressed EEG alterations and neuropsychological  impairments 
were observed in left hemispheric location of the focus. Left hemi-
spheric  insult leads to more expressed dysfunction of the right 
hemisphere, while the right hemispheric insult has less effect on 
the function of the left hemisphere.

2. Neuropsychological syndromes of the intact hemisphere 
develop independently from the lateralization of the focus of dam-
age, but these are more expressed in left hemispheric location of the 
focus of damage. Alfa-rhythm power index has direct correlation 
with the severity of neuropsychological impairments of both dam-
aged and intact hemisphere.

3. In case of ischemic insult of hemispheric location regression 
of neuropsychological impairments depends on the lateralization of 
the focus of damage and occurs faster in left hemispheric location of 
the insult. Consequently, vicariate mechanism works better in case 
of damage of the left hemisphere, rather than right one.
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Characteristics of multi spiral angiography in 
patients with multi focal atherosclerosis

Abstract: Development and improvement of diagnostic methods provide definition of location and expression degree 
of atherosclerotic lesion in cases of multi focal atherosclerosis with greater accuracy. As a result of the study we noted a great 
prevalence of calcinosis of vascular lumen in patients with MFA, especially in the elder age group.

Keywords: multi focal atherosclerosis, diagnostics, vascular calcinosis.

Ischemic heart disease (IHD) and brain insult were and still 
are the main reason of population lethality and invalidization [1]. 
Playing a leading role in the pathogenesis of these diseases, in the 
majority of cases atherosclerosis causes lesion of several vascular 
lumens [2], and that demands a complex assessment of altera-
tions in vascular lumen, definition of the tactics and strategy of 
revascularization. Traditionally the methods used for that are 
radiological diagnostic ones (ultra sound, x-ray selective angiog-
raphy, computer tomography, magnetic resonance imaging) [3].

Taking into account the variability of morphology for roent-
genologic visualization methods the most available ones are cal-
cinated atherosclerotic plaques due to high roentgen density. It is 
calcinosis that serves to be a marker of not only terminal but also 
early stages of atherosclerosis; and MSCT method is the best for 
quantitative assessment of  vascular lumen calcinosis from the 
point of view of validation and verification, reflecting the prog-
nosis of the lesion of cardiac vascular system [4, 6]. At the same 
time we cannot state that expressed calcinosis indicates stabiliza-

tion of a plaque. Oppositely in case of vast calcification of vascular 
lumen there is high possibility of presence of unstable plaques 
tend for rapture [5].

Many authors think that calcinosis of carotid arteries indi-
cates stability of a plaque and it is linked with presence of clinical 
symptoms of ischemic lesion of brain [9]. In other studies there 
was no data about the link of carotid plaques’ calcification with fo-
cal alterations of the cerebral white matter [7]. Besides the qualita-
tive analysis of the structure of non-coronary plaques there is also 
quantitative assessment of calcinosis by means of MSCT method 
analogic to coronary arteries [8].

Aim: to assess the character of MSCT-angiography peculiari-
ties in patients with MFA.

Materials and methods: The work was based on the study 
of the check up and endovascular therapy results  in 47  patients 
with multi focal lesion of coronary and extra cranial arteries. In the 
definition of the indications to stenting of inner carotid arteries we 
took into account the following: clinical manifestations of vascular-
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cerebral failure, hem dynamic significance of stenosis, presence of 
narrowings in counter-lateral ICA and vertebral arteries, and athero-
sclerotic alterations in the other arterial lumens.

The age of the patients varied from 56 to 80 years old (average 
58.2±1.2 years). Among them 38 (80.8%) patients were male and 
9 (19.14%) female. Degree of narrowing of ICA varied from 70% 
to 95%, and average was 86.7 ± 8.2%.

28 (62.2%) patients in anamnesis had (acute disorders of ce-
rebral circulation) ADCC, 17 (37.7%) patients had common cere-
bral symptoms of blood circulation disorders including vertebral 
basillary system. 2 (4.25%) patients out of the total number had 
bicarotid bilateral lesion of ICA, 6 (12.7%) had occlusion of counter 
lateral ICA. 8 (17%) patients had stenosis of vertebral arteries (VA), 
3 (6.38%) patients had diagnozed occlusion of a vertebral artery.

The majority of the patients had severe associate diseases, linked 
with multi focal atherosclerosis. Tension angina of the III functional 
class (FC) was noted in 40 (85.1%) patients, IV FC in 7 (14.8%) 
patients, myocardial  infarction  in anamnesis was registered  in 28 
(59.5%) patients, arterial hypertension was observed in all patients. 42 
(89.3%) out of all patients had diabetes melitus in history; 18 of them 
(42.8%) had insulin-dependent mild form subcompensation stage.

MSCT-angiography was done according to standard method in 
47 patients. Among them there were two patients with arythmia 
(atrial fibrillation and often extra systol). For the decrease of heart 
rate we applied ß-blockers 1 hour before per oral test. Some of the 
patients had empiric mean delay of scanning after the start of con-
trast substance injection — 17–20 hours. For the choice of the opti-
mal stage of cardiac cycle in the permormance of image retrospective 
reconstructions we used the recommendations of the manufacturer 
firm. In complience with these recommendations an “ideal window” 
was within 40% — 55% interval RR on ECG and it drpends on the 
heart rate. Every patient had from one to three reconstructions.

Statistical processing of the data was performed with the help 
of Statistica 6.0 program package using Mann-Whitney criteria and 
Spirmen’s non-parametric correlation analysis. The differences were 
considered to be statistically significant with p < 0.05.

Results of the study. The majority of the patients (83.0%) in 
MSCT-angiography had steady type of coronary blood supply, less — 
sinistral and dextral types (12.8% and 4.3% respectively). In 63.8% of 
the patients the structure of the coronary lumen was usual, while in 
36.2% of the patients we revealed other variants of the structure such 

as trifurcation of the lrft coronary artery branch or its absence, hypo-
plasia of the segments of the right coronary and round artery.

In MSCT-angiography atherosclerotic plaques which do not 
cause significant hem dynamic narrowings we revealed in 61.7% pa-
tients in 101 arteries, 190 segments. These narrowings were mostly 
located  in proximal (51.1%) and medial (29.8%), less  in distal 
(6.4%) segments and lateral branches (10.6%).

Hem dynamic significant stenosis were detected in 44 patients in 
62 arteries, 83 segments, among which medial ones occupied 46.8%, 
proximal — 29.8%, distal — 6.4%, and lateral branches 10.6%.

High frequency of atherosclerosis in proximal and medial seg-
ments of coronary vessels was conditioned by the greater tendency 
for pressure of systolic peaks.

For the definition of the factors effecting the change of plaque 
density in carotid and coronary lumen we performed regression 
analysis in relation with the traditional risk factors for the devel-
opment of atherosclerosis and IHD. As a result both lumens have 
shown reliable strong link of the plaque density only with age 
(r=0.562) and presence of associate diabetes melitus (r=0.448).

X- ray density of the plaques in coronary arteries measured in 
Haunsfield units in the groups was not reliably different indepen-
dently of the age. And the equivalent plaque density was reliably 
lower in 45–60 years old patients.

Mostly it occurs because of the increase of the amount of cal-
cinated PCA in patients above 60. In 45–60 years old patients the 
amount of calcinated PCA was 0.40±0.07, and above 60 years old — 
1.12±0.22. Progressing calcinosis of carotid lumen in the elder age 
group is linked with large number of traditional factors: AH, smock-
ing, dyslipidemia, disorders of carbohydrate exchange.

In performance of MSCT-angiography of coronary arteries 
and PCA in the studied group we registered no patient with unfa-
vorable phenomena or side-effect to injection of roentgen contrast 
substance.

Conclusion. Development and improvement of diagnostic 
strategies provide definition of the location and expression de-
gree of the atherosclerotic lesion in multi focal atherosclerosis. 
The working out of the common principles of monitoring of that 
category of patients should help optimization of the diagnostic ap-
proach and the choice of the tactics of the further surgery. Thus, as 
a result of the study we noted a great prevalence of vascular lumen 
calcinosis in the patients with MFA, especially in the elder age group.
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Lateral supra orbital approach to circle of Willis aneurysm
Abstract: Lateral supra orbital approach can be used as an alternative for classic approaches in the surgery of circle of Willis 

anterior circulation aneurysm, which suddenly decreases not only time of surgical intervention, but also lesions of anatomical 
structures; it decreases grinding of the scull and the risk of complications linked with that procedure.

Keywords: circle of Willis anterior circulation aneurysm, lateral supra orbital approach.

Since the first selective clipping of the posterior communicant 
artery aneurysm performed by Walter Dendy through frontal-tem-
poral approach, technological progress in pre operative diagnostics 
and intra operative visualization led to maximal increase of micro 
surgical manipulations’ efficiency and decrease of surrounding tis-
sues traumatization in surgical pathway, the result of which is opti-
mal functional and cosmetic result. During the last ten years various 
surgical methods and their modifications were worked out for the 
circle of Willis anterior circulation aneurysm in brain [1; 4; 11]. 
In neurosurgery department of Helsinki University a lateral supra 
orbital approach (LSO) was designed and started to be applied by 
the Professor Khernesniemi since 1980s for circle of Willis aneu-
rysms [4; 8; 9].

The objective: was to estimate the results of the description of 
technical aspects and the volume of scull basis grinding off in LSO 
for the achievement of residual space and diminishing of brain mat-
ter traction.

Materials and methods: we analyzed 2D and 3D pre and post-
operative computer tomographic (CT) images of 73 patients who 
had LSO approach within 2008 in the neurosurgery department of 
Helsinki University. The volume of remote bone was determined by 
means of measurement of the distance between medial wall of the 
orbit and lateral part of the wing of the basic bone on the level of 
pterion in CT tests coronary slides; the integrity of the superficial 
temporal artery was analyzed with the help of CT-angiography with 
3D reconstruction using “Centricity Radiology RA 600 v 6.1. — Stan-
dard” software.

Surgical technique. Position of head. The patient’s head is fixed 
on Sugita staple consisting of 4 points of fixation. The head is placed 
30° above the heart level and it is rotated 20° laterally to counter 
lateral, and it provides wide view angle with minimal grinding of the 
scull base. Different from the standard pterional and orbit zygomatic 
approaches the key moment of the head position was that the exter-
nal angle of the orbital end should be the highest point.

Incision of skin and craniotomy. After minimal hair shaving in 
frontal-temporal area, marking of the operation field and  injec-
tion of vasoconstrictor to soft tissue along the incision line we per-
formed incision of skin up to bone in frontal-temporal area. The cut 
does not go down till the level of malar arch preventing injures of 
the superficial temporal artery. After separation of common dermal-
muscular-aponeurotic scrap it is retracted to the side of the base with 
the help of special retractors and the separation is performed up 
to isolation of the external margin of the orbit and cheekbone pro-
cessus of frontal bone. After skeletization of the frontal bone above 
the place of temporal muscle attachment to bone we performed ap-
plication of frezer hole in the posterior parts of operation wound, 
through which craniotomy sized 4.0x4.0cm is done.

Grinding of the scull base and exposure of dura mater. First for grind-
ing of the bone we used 5cm cutting tip washed in solution, and then 

for grinding of bone with bone hem stasis we used 5cm diamond 
nozzle. Grinding is done without irrigation of the solution by means 
of hot polishing method for bone hem stasis. Dura mater (DM) is 
opened in the shape of horse-shoe with its basis directed to the scull 
base and with the help of bundle suturing it is pulled along perimeter 
for diminishing of the residual space between bone with one or two 
sutures on the basis of DM providing additional opening of the space 
and at the same time diminishing of brain matter traction.

Results and discussion: 30  out of 73  patients were men 
and 43 women. The age varied in the range of 29–84 years, with 
average age equal to 53.7 years old. All patients were operated for 
circle of Willis anterior circulation aneurysm. The volume of the 
grinded bone varied from 1.7mm 2–22mm 2 and average was equal 
to 6.83mm 2.

In all 73 cases the superficial temporal artery was preserved 
with confirmation of CT-angiography and there were no infectious 
complications.

Thus, lateral supra orbital approach provides wide view of circle 
of Willis anterior circulation aneurysm with minimal traumatization 
of surrounding tissues.

In the comparison with other methods we registered some regu-
larities. Pterional approach is a gold standard in many leading world 
centers for circle of Willis anterior circulation aneurysms. Various 
modifications of traditional pterional approach were worked out [2; 
4; 5; 7]. Later shortcomings and complications of that classic method 
were revealed. These were lesion of frontal-temporal branch of facial 
nerve, cosmetic defect, atrophy of temporal muscle because of the in-
jure of superficial temporal artery and extensive grinding of scull base, 
which in some cases lead to the damage of vital structures [4; 5]. LSO 
was implemented as an alternative to that classic approach for maximal 
simplification and acceleration of the operation stage [4]. Short inci-
sion line, which doesn’t reach cheek bone arch, is a minimal traumati-
zation of temporal muscle and it does not injure superficial temporal 
artery. The common skin-muscular-aponeurotic scrap prevents injure 
of frontal-temporal branch of facial nerve and significantly diminishes 
grinding of scull base and complications linked with that procedure.

According to our experience application of “key-hole” supra or-
bital approach made by means of incision above eye-brow and very 
small part of craniotomy in frontal bone [4; 10]. That approach we 
used for surgical treatment of anterior communicant artery aneu-
rysm. Compared with LSO the distance to optic nerve, and particu-
larly to chiasmaa optica, was longer, and that surely is risky, as intra 
operative complications occured more often in that case.

In comparison of LSO with biftontal approach, which provides 
easier orientation in the anatomy of scull base and, particularly, in 
the anatomy of the anterior cerebral pool. It should be noted, that 
besides high risk of the secondary postoperative complications 
with infectious genesis, ligature of the anterior one third of the sag-
gital sinus was also done [8; 9]. Nakamura M. et al (2006) in their 
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researches noted that ligature of the anterior one third of the sag-
gital sinus can cause venous ischemia of brain matter and secondary 
lesion of brain, the result of which can be lethal outcome in some 
cases [6]. In the studies of Romani R. group of other researchers 
(2011, 2012) it was also noted that injure and ligature of the anterior 
one third of the saggital sinus and anterior collector cerebral veins 
significantly increase the risk of postoperative edema of brain matter 
and venous infarction of brain [8; 9].

In spite of the fact, that LSO approach was easy, fast, less trau-
matic and preserving the anatomical integrity, as well as all other 

approaches had its shortcomings, such as impossibility of circle of 
Willis posterior part upper segment aneurysm exposure and short-
comings fir giant aneurysms of brain.

Conclusions. Thus, lateral supra orbital approach can be used 
as an alternative for classic approaches in surgery of circle of Willis 
anterior circulation aneurysm. And it diminishes not only the time 
of operative intervention, but also lesions of anatomic structures. It 
does not cause cosmetic defects during postoperative period and, 
what is the most important, diminishes grinding of scull base and 
the risk of complications linked with that procedure.
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Dynamics of brachial artery blood flow indexes at complicated 
transcondylar and supracondylar humeral fractures in children

Abstract: Surgical treatment results 51 children with trans- and supracondylar humeral bone fractures complicated by 
brachial artery injuries. Main clinical symptoms, significance of applying up-to-date technologies (pulsioxymetry, color du-
plex scanning) in diagnostics of brachial artery injuries and peculiarities of blood flow dynamic control on injured limb in the 
post-operative period have been illustrated. At well-timed diagnostic and active surgical correction of injured brachial artery 
peripheral circulation on injured limb has been recovered in 96,5% of cases.

Keywords: trans — and supracondylar humeral bone fractures, brachial artery injury, blood circulation disorder, pul-
sioxymetry, color duplex scanning.

Introduction
Trans- and supracondylar humeral fractures in children are not 

only the most frequent but they are the most serious bones injuries 
which can be complicated by neurovascular column injury. By dif-
ferent authors’ data trans- and supracondylar humeral fractures in 
children from 2 to 14% cases can be complicated by neurovascular 

column interposition which provokes limb ischemia and peripheral 
nerves disorders [1; 2; 5; 8]. Victims are performed closed reposi-
tion or bones fragments operative stabilization by emergency in-
dication, but vessels and nerves  injuries are revealed later when 
nonreversible changes have already developed in the limb. Major-
ity of authors [3; 4; 6; 7] think that these injuries refer to a special 
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group which do not comply general rules of fractures diagnostics 
and treatment. Opportune diagnostics and treatment of trans- and 
supracondylar humeral fractures in children remain actual issue in 
children’s traumatology.

The aim of research is surgical treatment efficiency estimation 
at trans- and supracondylar humeral fractures in children with com-
plicated brachial artery injuries based on instrumental investigations 
data.

Materials and methods
51 children have been cured in children’s traumatology depart-

ment of RRCEM from 2007–2014 with trans- and supracondylar 
humeral fractures with bones fragments displacements complicated 
by blood circulation disorders signs of injured limb. There were 39 
(76,5%) boys and 12 (23,5%) girls. Blood circulation disorders on 
the left upper extremity were in 33 (64,7%) victims, on the right 

one — in18 (35,3%). Children’s age varied from 1 to 14 years and 
the biggest quantity of fractures (29) was noted in children at the 
age from 4 to 8 years.

Diagnostics of blood circulation disorder at trans- and supra-
condylar humeral fractures in children has been based on objective 
data and  instrumental  investigations. There were typical clinical 
signs in patients with blood circulation disorders. In elbow joint 
area it has been noted a rough prominence-shaped deformation, 
sharp end of the central fragment projected under elbow bend’s skin, 
there was visualized round and cyanotic discoloration macula — 
the result of soft tissues formation injury (рict. 1 а), weakening or 
absence of pulsation in the radial artery has been noted by palpation. 
Pulseoximetry of injured limb and brachial artery colored duplex 
scanning (CDS) have been used as instrumental diagnostic method 
(рict. 1b).

 
 а)  b)

Figure 1. Local signs and investigations at patient’s admission with trans- and supracondylar 
humeral fractures: а — typical macula in elbow joint area– the result of soft tissues formation injury; 

b — performing pulseoximetry — signs of peripheral blood circulation disorder

Pulseoximetry has been carried by «Nihon Kohden  — 
BSM-2301K» (2002) with comparing of healthy and injured limbs. In 
the case of pulse wave absence on pulsoximetry (рict.1b.) CDS has been 
used for blood flow speed investigation on the brachial artery and on 
forearm arteries. CDS has been performed by HD 11XE (Philips, 2010) 
with broadband linear transducer of 7,5 MHz frequency in colored 
Doppler mapping (CDM) mode, energetic Doppler mapping (EDM) 
and in impulse-wave mode. At CDS it has been performed investigation 
of brachial artery distal part, ulnar and radial arteries ostiums in standard 

diagnostic points comparatively to injured and healthy limbs. After con-
ducting CDS of brachial and forearm arteries, trans- and supracondylar 
humeral fractures in children complicated by brachial artery injuries, 
treatment tactics has been determined. Collateral blood flow type has 
been detected in 18 patients, statistically significant differences of Dop-
plerographic blood flow indexes between injured and healthy brachial 
arteries have been detected in 19 children. Brachial artery blood flow 
was not detected in 14 cases, lumen was not mapped, in all cases there 
were indications for revision of brachial artery in elbow joint area.

 
Figure 2. Performing CDS of brachial artery
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Results and discussions. Treatment tactics at trans- and supra-
condylar humeral fractures complicated by brachial artery injuries was 
as follows: primary it has been performed bones fragments stabilizing 
by the method of extrafocal osteosynthesis with the use of devised ap-
paratus of RRCEM (patent № FAP 00772). Taking into account that 
procedures for correlation of bones fragments at bone-vascular inju-
ries can lead to additional injury of the main vessels and aggravation of 
blood circulation, we did not perform reposition of bones fragments. 
Retrospective analysis of operation protocols before adopting our de-
vised surgical treatment tactics has shown that single-stage elimina-
tion of lateral, anteroposterior and rotary displacement by Ilizarov’s 
apparatus often led to entrapment of brachial artery between bone 
fragments with additional injury. That is why based on our offered 
tactics, first we performed only fixing of bone fragments by apparatus 
without their reposition. Then it has been done revision of vascular-
nervous column in the fracture area by anteromedial approach in the 
elbow’s one-third part with transition to elbow bend area. It should be 
noticed that the presence of apparatus has facilitated surgical interven-
tions performed by angio-surgeon, has allowed to displace the ends 
of bone fragments without the risk of separating structures second-
ary injury during the revision. In all cases when at pulsoximetry and 
at CDS of brachial and forearm arteries there were detected blood 
circulation disorder signs and vessel’s injury has been proved intra-
operatively. Revision of brachial artery has been performed together 
with angio-surgeons. There were revealed the following injuries of bra-
chial artery at the revision: arteriospasm has been noted in 16 cases, 
intima’s injury — in 5 patients and in 10 cases brachial artery throm-
bosis at fracture’s level has been detected. In 20 cases interposition of 
brachial artery (entrapment, compression by fragments’ ends) was a 
cause of blood circulation disorder. In all cases brachial artery injury 
has located lower than origin of brachial artery’s deep vien and that’s 
why in the majority of cases blood circulation disorder was compen-
sated. 3 patients were transfered from other hospitals after performed 
closed reposition with putting plaster. Due to traumatic edema and 
compression of origin of brachial artery’s deep vien area, IIB-IIIА 
level ischemia by V. S. Saveliev has been developed. Irreversible IIIB 
level ischemia has been detected in a child who has been treated by 
healer during 3 days. After revision and surgical correction of injuried 
brachial artery, visually and under optical converter control we man-
aged to perform a final reposition of bones fragments by hospital’s 
apparatus.

It should be noted that at some traumatological hospitals where 
there are no angio-surgeons, elimination of blood circulation dis-
order has been performed by posterior approach to elbow joint. 
It  is  impossible to perform total  visualization and estimation of 
brachial artery’s injury nature at that approach. There are the cases 
of brachial artery blood circulation disorder’s relapse and repeated 
surgical intervention.

With the aim circulation recovery estimation and dynamic 
control of blood flow indexes in injured limb in the early post-op-
erative period pulsoximetry and CDS with comparison of injured 
and healthy limbs. Decreasing of carbonation  indexes (SPO2) 

from normal ones, difference or absence of pulse wave amplitude 
at pulsoximeter have not been revealed in patients. At spectral blood 
flow analysis on the brachial artery we have estimated the form of 
Doppler curve, analyzed blood flow hemodynamic indexes: peak 
systolic speed (Vmax), final diastolic speed (Vmin), Resistivity In-
dex (RI) — vascular resistance index, and also we paid attention on 
blood flow types and brachial artery lumen mapping.

Patients were under dynamic observation 6–7 days, got medica-
mentous cure by drugs improving peripheral blood circulation and 
preventing vessels reflex spasm, thrombotic complications. Patients 
were performed dynamic control of blood circulation on the brachi-
al artery before discharging, after apparatus removal and 4–5 weeks 
later by pulsoximetry and CDS. SPO2 indexes on pulsoximetry and 
pulse wave amplitude were normal and equal both from injured 
and healthy sides. Doppler indexes analysis showed that artery lu-
men is completely mapped at the place where arteriolitis has been 
performed and Vmax and RI indexes are significantly quickened in 
compare with healthy one. For surgical treatment results estimation 
we used the following criteria of anatomic and functional recovery 
of injured fracture consolidation, joint deformation, limbs difference 
by length, upper extremities scope difference, fingers sensitivity and 
movement disorder.

Due to performed treatment tactics and blood flow dynamic 
control scheme in children with trans- and supracondylar humeral 
fractures complicated by brachial artery  injuries we got positive 
outcomes in 50 (98,1%) cases. They were manifested as complete 
recovery of movement in elbow joint and sensitive functions in fin-
gers. Unsatisfactory result was noted in 1 child with continuous isch-
emia when surgery was performed 3 days after getting injury (a child 
with irreversible IIIB level ischemia by V. S. Saveliev, who has been 
treated by healer). Clinic of ischemic contracture of fingers has been 
developed in that child.

Conclusions
1. At suspicion on brachial artery injury at trans- and supracon-

dylar humeral fractures in children pulsoximetry and CDS is obliga-
tory to be performed and they are highly informative non-invasive 
diagnostic methods at such cases.

2. Blood flow absence on brachial artery and statistic signifi-
cant differences of Doppler indexes of blood flow between healthy 
and injured arteries are direct indications for revision of brachial 
artery in elbow joint area at trans- and supracondylar humeral frac-
tures in children.

3. At complicated at trans- and supracondylar humeral frac-
tures in children for performing valuable visualization and injury 
nature estimation for adequate surgical intervention on injured ves-
sel the most optimal approach is anteromedial one on the elbow 
joint.

4. For efficiency estimation of performed operative interven-
tion at complicated at trans- and supracondylar humeral fractures in 
children with blood circulation disorder it is necessary to perform 
pulsoximetry and CDS of brachial artery in dynamics with compari-
son of healthy limb.
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Metods of surgical treatment and postoperative 
complications of hirschsprung’s disease in adults

Abstract: The material of the study has formed 82 sick, found on stationary treatment in Republican Scientific Centre 
Coloproktoloii since 1993 on 2014 years.

As it is seen, 82 sick mans was 58 (70,7%), womans 24 (29,3%). 21 (25,6%) sick were at age from 15 before 19 years, 32 
(39%) at age from 20 before 24 years, 16 (19,5%) at age from 25 before 29 years and 5 (15,9%) sick from 30 years.

Diagnosis of Hirschsprung’s disease  in adults requires a comprehensive assessment of clinical symptoms, these 
studies X-ray inspection and results of functional studies of colon and rectal sphincter apparatus, morphological study. The 
best way to surgery for Hirschsprung’s disease in adults is abdominal-anal resection of the rectum with bringing down the 
proximal colon to the anal canal, which, in terms of removal of hypo- or aganglionizis area meets the requirements of radicalism. 
Our proposed form of surgical treatment to reduce the number of postoperative complications, contributes to early recovery 
of motor-evacuation function of the colon and the normalization of self-defecation.

Keywords: agangliozis, hipogangliozis, megacolon.

Introduction
Despite the progress made to date advances in the treatment 

of Hirschsprung’s disease in adults, the problem is still far from be-
ing solved, as evidenced by very comforting percentage of the so-
called secondary pathology, and most importantly — continuing 
treatment in specialized hospitals of patients undergoing primary 
corrective surgery [1; 3]. The reason for such appeals are persis-
tent functional abnormalities that contribute to disability. In this 
context, efforts aimed at improving the treatment outcome of adult 
Hirschsprung’s disease are highly relevant. Most researchers now 
suggest that Hirschsprung’s disease is more common than diagnosed 
now. There are certain prerequisites for a slow, sometimes latent flow 
Hirschsprung disease in adults, is the existence of variants of con-
genital morphological changes, such as the short zone aganglioza, 
gipoganglionarnye form  in the absence of marked degenerative 
processes in muscle tissue distal colon. Requires careful study and 
analysis of the causes of unsuccessful outcomes of surgical interven-
tions, the improvement of a differentiated approach to the selection 
and determination of optimal methods for their correction, which 
was the goal of our work. [2; 4].

Various methods of surgical procedures and their modifications. 
In the arsenal of methods of surgical treatment of Hirschsprung’s 
disease in children, there are various types of operations: Swenson, 
Soave, Duhamel and others in adults using these classical methods 
of pediatric surgery is difficult because of gross changes in the co-
lon, the pelvic anatomy and relationships of the pelvic organs. At 
the same time, most attention in these publications is given to the 
results of surgical treatment of anomalies, and information regard-
ing the clinic, diagnosis and surgical treatment for Hirschsprung’s 
disease in adults, are presented only factual information without 
analysis because of the paucity of clinical observations.

The aim of our work was to study and analyze the causes of 
unsuccessful outcomes of surgical interventions and improvement 
of a differentiated approach to the selection and definition of best 
practices in surgery for Hirschsprung’s disease in adults.

Material and methods
The Republican Scientific Centre Coloproctology  in 1993–

2014 years there were 82 patients with Hirschsprung’s disease at 
the age of 16–30 years.

12  patients out of 82  patients  in childhood have been per-
formed different types of surgical treatment of Hirschsprung’s dis-
ease (Swenson, Isakov, Soave). The program consisted of a survey 
of patients with functional studies closing apparatus of the rectum 
(sphincterometry, electromyography), rectoromonoscopy, co-
lon X-ray inspection, endoscopy, ultrasound of the abdomen and 
pelvis. And also to clarify the diagnosis was performed transanal 
biopsy of the muscle layer of the rectum by Swenson. The differential 
diagnosis of Hirschsprung’s disease in adults requires an individual 
approach, a comprehensive assessment of clinical symptoms, X-ray 
data and research results of functional studies of colon and rectal 
sphincter apparatus, morphological study. Radiographic methods 
allow to evaluate and determine the severity of megacolon, reveal 
a characteristic pattern of restriction and suprastenoticheskogo ex-
pansion. Particularly difficult diagnosis is very short (anal or over-
anal) hypo-or aganglios colon. It  is not necessarily the presence 
of classical paintings in a narrower (hypo-or aganglios) area, as in 
children, is the physiological norm of the internal anal sphincter 
relaxation under tension received feces.

Results and discussion
Materials and methods
Consisting of ten subdivisions in which there is presented gen-

eral characteristic of the patients, instrumental, laboratory, func-
tional methods of examination and biopsy by Swenson. The work is 
based on the analysis of the data of examinations obtained from 
82 patients (males — 58 and females — 24) with Hirschprung’s dis-
ease at the age above 15 years, who received stationary treatment in 
The Research center of Coloproctology of the Ministry of Health of 
the Republic of Uzbekistan during the period from 1993–2014. Of 
them 21 (25,6%) patients were at the age 15–19 years, 32 (39%) — 
at the age 20–24 years, I6 (19,5%) — at the age 25–29 years, 5 
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(15,9%) — at the age of 30 years and more. The average age was 
26,3±2.4 years.

For representation of the research the patients were divid-
ed into two groups. The studied group included 28 (34.1%) patients, 
who were performed resection of the rectum with pull-through of 
the proximal sites of the large intestine into the anal canal. Control 
group was consisted of 54 (65.9%) patients, which underwent the 
operation of Duhamel in modification. Twelve patients including 
2 patients from studied and 10 ones from control group the surgi-
cal treatment was performed in two steps. He patients in these two 
groups were comparable by sex and age.

The biopsies on Swenson take from 50 (61%) beside 31 
(57,4%) sick in checking group. Aganglioz is diagnosed beside 2 
(6,4%) examined, hypogangliosis — beside 29 (93,6%). As a result 
of biopsies, which is organized beside 19 (67,8%) sick from the main 
group, agangliosis is diagnosed beside –1 (5,3%), hypogangliosis — 
beside 18 (94,7%).

There is given definition of the surgical tactics and choice of 
a method of operative treatment of Hirschprung’s disease in the 
adult. Surgical tactics, preoperative preparation, choice of the access 
and volume of operative intervention in Hirschprung’s disease in the 
adults are not developed to the end. The main purpose of the surgi-
cal treatment of Hirschprung’ disease is removal of hypo- or agan-
glionar zone, the adequate resection of decompensated dilated parts 
and saving of the functioning proximal part of the large intestine.

The refore success of surgical treatment of Hirschprung’s 
disease  in the adults directly depends on: the correctly made 

diagnosis; adequate preoperative preparation; removal of hypo- 
or aganglionar zone and dilated parts of the large intestine. On 
our opinion, for each adult patient with Hirschprung’s disease 
the individual tactics should be selected depending on time of 
preparation to Radical operation, duration of postoperative pe-
riod, duration and degree of postoperative rehabilitation. We 
have developed the modified method of surgical treatment of 
Hirschprung disease in the adults. The surgery is performed syn-
chronously by two teams of surgeons: one carries out peritoneal 
stage of intervention, the second team performs perineum stage 
of intervention.

The distinction of the offered method is that we recommend 
to perform mobilization close to the posterior wall of the rectum in 
order not to damage sacral veins as well as for reduction of the small 
pelvic cavity, traumatization of the nervous trunks directed to the 
small pelvis. Then we pull-through proximal site of the colon to the 
anal canal with excessive length 4–5 sm (it will be cut off in 14 days 
after operation). After pulling-through we drained presacral area 
(behind the pulling-through intestine) with use developed in out 
clinic special drainage tube for lavage performance and carefully 
restore the integrity of the pelvic peritoneum.

The success of the rectal PAR with pulling-through PAR equally 
depends on the correctly performed perineal stage of procedure. It is 
caused not only by its technical complexity, but also inevitable in-
fringement of innervation and injury of the anal sphincter (Priority 
reference of the Agency of Intellectual Property of the Republic of 
Uzbekistan N IAP 2014 230 of 03.06.2014) (Fig.1).

 a b c
Note: a–mobilization of the rectum from the side of abdominal cavity. b–pulling-through of the proximal sites of the large intestine with 
excess. c–Cutting off of excessive pulling-through with application of coloanal anastomosis.

Figure 1. Stages of the rectal PAR with pulling-through

The technique of surgical treatment of Hirschsprung’s disease in 
the adults depended on the length of megacolon, intoxication inten-
sity, severity of the general state of the patient, visual assessment of 
the preparation quality to the operation of the large intestine (good, 
satisfactory, unsatisfactory result) and efficacy of the conservative 
measures performed. At a stable state of patients, megacolon, limited 
by one or two parts of the colon, good or satisfactory preparation 
to operation on the large intestine, at absence of complications of 
disease there was performed one-step radical surgical treatment — 
removal of hypo- or aganglionar zone with expanded decompen-
sated parts of the large intestine and formation of primary coloanal 
anastomosis (one step operation).

One-step surgical treatment was carried out in 70 (85,3%) adult 
patients with Hirschprung’s disease: 26 (37,2%) from them under-
went PAR of the rectum with pull-through of the proximal parts of 
the large intetineintoanal canal with application of coloanal anasto-

mosis (group 1, studied): 44 (62,8%) — operation of Duhamel in 
modification (group 2, control).

Proximal border of the resection of the colon was determined 
by approaching intestinal diameter to the normal sizes, good defi-
nition of shadows. In the early postoperative period the compli-
cation have arisen in 18 (22%) operated patients. One patient 
died (1,2%). The late postoperative complication after PAR of 
the rectum observed in 8 (9,8%) patients: in 2 (25%) of them was 
partial stricture of the pull-through intestine. After operation of 
Duhamel in modification complications as strictures of colorectal 
anastomosis were developed in 6 (75%) patients.

The long-term functional results of treatment after peritoneal-
anal resection of the rectum with pull-through of functional proxi-
mal parts of the large intestine in the anal canal were observed in 26 
(31.7%) patients. The good and satisfactory results were obtained in 
85 and 7,1%, of cases, respectively.
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At the inefficiency of preoperative preparation, progressive 
decompensation of the large intestine with signs of intestinal ob-
struction, expanded dilatation of the large intestine, presence of 
fecal stones in the rectum and colon, unsatisfactory preparation 
to operation on the large intestine at worsening of the general 
health state induce by chronic intoxication and disturbance of 
metabolism, the surgical treatment were carried out in two-steps.

Multi-staged surgical treatment were performed in 12 (146%) 
patients (2 from studied and 10 from control group).

Study of the long-term functional results in the patients of the 
both group was performed by questionnaire, sphincterotomy and 
anorectal manometry in 3, 6 and 12 months after operation.

In the studied group after operation par of the rectum  in 
12 months the number of patients with unsatisfactory results re-
duced from 7,7. to 4,5%. At the same time the quantity of good 
(69%) and satisfactory (23,1%) results increased from 23,1 to 86%.

The study of functional result was performed by two methodic: 
by scale of incontinence W exner (1993) (table 7) and with help of 
original questionnaire for study of functional results (Fig.2). Totally 
there were examined and interviewed 26 patients from studied and 
35 — from control groups. The results of interview with use of scale 
of incontinence Wexner (1993) showed that average value in the 
studied group was 4.1 (1–13) and in the control — 6.3 (1–12). 
Unsatisfactory result, that is, more then 4 points, was registered in 2 
(7,7%) patients having operation PAR of the rectum. After methods 

of Duhamel in modification the unsatisfactory results were more — 
in 9 patients (25,7%).

Conclusion
1. One-step radical surgical intervention treatment is executed in 

both group patient in 85,3%. The Evidences to much-step to treatment 
are: of the preparation to the operation on the large intestine, pres-
ence сoprolitis, progressing decopension large intestine with sign of 
the intestine impassability, deterioration of the general condition of 
the patient. The First stage must be directed on liquidation of the in-
testine impassability, megakolon and zones hipo- or аganglioz. After 
recovering the functions of the large intestine and improvements of 
the general condition sick restore intestine continuity.

2. Performance of peritoneal-anal resection of the rectum 
with voiding functionning proximal parts of the large intestine divi-
sion in anal channel simplifies the technology to operations in contrast 
with method Duhamel and avoids the area hipo- or agangliozis.

3. The Remote functional results of the treatment (through 12–
24 months) turned out to be greatly better in the main group in contrast 
with operation Duhamel: observations incotinenction on scale Wexner 
was in 3,3 times less (7,7% and 25, 7% accordingly); the physiologi-
cal volume of the imperative urge to defecation was above on 45 ml, 
differentiated urge to defecation had 82,5% patient in the main and 
75% in checking group.

Surgical treatment and rehabilitation of these patients should 
be done only in specialized hospitals.

References:

1. Adhi M., Khan S., Zafar H., Arshad M. Duhamel’s procedure for adult Hirschsprung’s disease//J. Coll. Physicians. Surg. Pak. – 2012. – 
Vol. 22, № 6: 395–7.

2. Alagumuthu M., Jagdish S., Kadambari D. Hirschsprung’s disease in adults presenting as sigmoid volvulus: a report of three cases.//Trop. 
Gastroenterol. – 2011. – Vol. 32, № 4. – P. 341–343.

3. Arshad A., Powell C., Tighe M. P. Hirschsprung’s disease//Brit. Med. J. – 2012. – Vol. 1. – P. 5521.
4. Castle S., Suliman A., Shayan K., Kling K. Total colonic aganglionosis with skip lesions: report of a rare case and management//J. Pe-

diatr. Surg. – 2012. – Vol. 47, № 3. – P. 581–584.

Navruzov Sarimbek Navruzovich,
Mirzachmedov Murad Mirchaidarovich,

Republican Scientific center of Coloproctology Uzbekistan
E- mail: myradbek@mail.ru

Comparative evaluation of various surgical corrections 
of hirschsprung’s disease in adults

Abstract: In 1990–2014, eighty patients with Hirschsprung’s disease were on an inpatient treatment in the Republican 
research centre for colon proctology of the Republic of Uzbekistan Ministry of Health in Tashkent.

Diagnostics was based on the scheme which included general clinical examination, radiological and endoscopic studies, USI 
of organs of the abdominal cavity and the small pelvis, proctosigmoidoscopy, functional studies of the colon and the sphincteric 
apparatus of the rectum, morphological studies (Swenson biopsy). The differential diagnosis of Hirschsprung’s disease in adults 
requires an individual approach, an integrated assessment of clinical symptoms, data of an X-ray contrast study and results 
of functional studies of the colon and the sphincter apparatus of the rectum as well as undertaking a morphological study. 
Radiological methods make it possible to estimate and identify expression of the megacolon and reveal a characteristic picture 
of narrowing and suprasthenic expansion. Diagnostics of a very short (anal or supra-anal) hypo- or aganglionosis of the colon is 
especially complicated. The presence of a classical picture in the form of narrowed (hypo- or aganglionic) zones, as that in 
children, is not obligatory; a physiological norm is relaxation of the internal anal sphincter in its stretching with fecal masses.

Keywords: megacolon, agangliozis, hipogangliozis, megarectum.

Introduction
Hirschsprung’s disease is characterized by congenital absence 

or a significant decrease in a number of neurons in ganglions of intra-
mural nervous plexuses of the colon. Hirschsprung’s disease is one 
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of severe developmental anomalies of the colon and takes a leading 
place in the structure of digestive tract diseases. There are certain 
preconditions for slow, sometimes a latent course of Hirschsprung’s 
disease in adults consisting in existence of variants of congenital 
morphological alterations, such as short zones of aganglionosis, 
hypogangliosis types while expressed degenerate processes in the 
muscular tissue of distal parts of the colon are absent [1; 4].

Despite of the current progress achieved in the treatment of 
Hirschsprung’s disease in adults, this problem still remains to be far 
from being resolved and a not very comforting percent of so-called 
secondary pathology, and the main thing — incessant references 
to specialized medical establishments of patients who had primary 
corrective interventions testify to that [5; 6].

Persistent functional disturbances causing invalidism are an oc-
casion for seeking medical advice. In this respect, the efforts targeted 
at improvement of results of treatment of Hirschsprung’s disease in 
adults are quite important. The majority of researchers emphasize 
that Hirschsprung’s disease occur more often than it is diagnosed 
now [2; 6]. Various methods of surgical operations and their modi-
fications have been suggested [3]. The arsenal of methods of surgi-
cal treatment of Hirschsprung’s disease in children includes various 
types of surgery, viz. according to Swenson, Soave, Duhamel, etc. 
It is difficult to use these classical techniques of pediatric surgery in 
adults due to rough alterations in the colon, anatomic peculiarities 
of the pelvis and interrelations of pelvic organs. At the same time, 
these publications pay the greatest attention to results of a surgical 
treatment of the pathology, while the data concerning the clinics, 
diagnostics and surgical tactics at Hirschsprung’s disease in adults 
are represented only by actual material without its analysis due to a 
small number of clinical observations.

The goal of our work was to determine the efficacy of surgery of 
abdominoanal rectectomy with bringing down of the proximal parts 
of the colon into the anal canal in Hirschsprung’s disease in adults.

Material and methods
In 1990–2014, eighty patients with Hirschsprung’s disease were 

on an inpatient treatment in the Republican research centre for co-
lon proctology of the Republic of Uzbekistan Ministry of Health in 
Tashkent.

Diagnostics was based on the scheme which included general 
clinical examination, radiological and endoscopic studies, USI of 
organs of the abdominal cavity and the small pelvis, proctosigmoid-
oscopy, functional studies of the colon and the sphincteric apparatus 
of the rectum, morphological studies (Swenson biopsy). The differ-
ential diagnosis of Hirschsprung’s disease in adults requires an in-
dividual approach, an integrated assessment of clinical symptoms, 
data of an X-ray contrast study and results of functional studies of the 
colon and the sphincter apparatus of the rectum as well as undertak-
ing a morphological study. Radiological methods make it possible 
to estimate and identify expression of the megacolon and reveal a 
characteristic picture of narrowing and suprasthenic expansion. Di-
agnostics of a very short (anal or supra-anal) hypo- or aganglionosis 
of the colon is especially complicated. The presence of a classical 
picture in the form of narrowed (hypo- or aganglionic) zones, as 
that in children, is not obligatory; a physiological norm is relaxation 
of the internal anal sphincter in its stretching with fecal masses.

Results and discussion
During irrigoradiography an supra-anal type of Hirschsprung’s 

disease was found in 72 patients, a rectal one in 10 patients.
Of 82 patients examined 3 had aganglionosis and 47 patients 

had hypogangliosis. Sphincterometric indicators in all patients ex-
amined, both in rest and voluntary constriction, were normal. Dur-

ing USI, absence of the uterus and its appendages, infantilism of 
grades I and II were revealed in 3 patients; dimetria and aplasia of 
the left kidney were found in 2 patients and 1 patient had congenital 
absence of the right kidney.

Choice of surgical treatment tactics. As a hypo- or aganglionic 
zone is often located in the rectum, its excision can be done us-
ing various techniques, for example by means of anterior rectectomy 
or abdominoanal rectectomy with bringing down of the proximal 
colon. The practice however has shown that after the anterior resec-
tion quite a long hypo- or aganglionic zone is left which is a reason 
of relapse of disease. But sometimes we can find advanced stages of 
the disease in some patients when a significant part of it or entire 
colon is on the verge of decompensation. In such cases discussion 
of surgical tactics, expediency of dividing the operation into several 
stages with preliminary formation of colostomy is required. The 
character of surgical operations used in Hirschsprung’s disease in 
our clinic was the following (n=82): 1). Duhamel operation is a 
modification 44 (53,7%); 2). Two abdominal-anal resection of the 
rectum with bringing down the proximal colon into the anal canal 
with the imposition of colo-anal anastomosis 26 (31,7%); 3). Four 
anterior resection of the rectum, with the imposition of sigmoid-
ektomiya destsendostomy. anterior resection of the rectum, with 
the imposition of sigmoidektomiya destsendostomy

5 (6,1%); 4). Four anterior resection of the rectum, with the im-
position of sigmoidektomiya destsendostomy. anterior resection 
of the rectum, with the imposition of sigmoidektomiya destsend-
ostomy 3 (3,7%); 5). Peritonel-anal resection of the rectum, with 
the imposition of sigmodektomiya destsendostomy 2 (2.4%); 6). 
Subtotal colectomy with six imposing astsendostomy and anterior 
resection of the rectum 2 (2,4%).

One-step surgical treatment was carried out  in 70 (85,3%) 
adult patients with Hirschprung’s disease: 26 (37,2%) from them 
underwent PAR of the rectum with pull-through of the proximal 
parts of the large intetineintoanal canal with application of colo-
anal anastomosis (group 1, studied): 44 (62,8%) — operation of 
Duhamel in modification (group 2, control). Multi-staged surgical 
treatment were performed in 12 (146%) patients (2 from studied 
and 10 from control group). This treatment slowed not only to im-
prove general state of the patients, liquidate intestinal obstruction, 
but also to save a part of colon at the performance of the main stage 
of operation. The terms of performance of the second stage of surgi-
cal treatment accounted 6–14 months and depended, mainly, on the 
reason which induced multistaged treatmen.

In 2 of 44 patients (53,7), pyesis of the presacral area was ob-
served following “Duhamel” surgery modified, 3 patients (6,8%) 
had marginal necrosis of the intestine brought down, 2 (4,5%) had 
retraction and at 1 patient (2,2%) had a stricture of the intestine 
brought down. The complications were cured following relevant 
treatment. No lethal outcomes occurred.

Good results were obtained in all cases following the surgery 
of abdominoanal rectectomy with bringing down of proximal parts 
of the colon to the anal channel.

Remote results of the surgeries performed for Hirschsprung’s 
disease were followed-up 1 to 10 years in 57 patients (71,2%). In 
addition to clinico-laboratory studies these patients had endoscopic, 
X-ray investigationd and sphincterometry as well as other functional 
methods of study.

Carrying out of a surgical intervention in Hirschsprung’s dis-
ease in adults is always related with great difficulties; therefore di-
agnostics and a preoperative preparation of patients, prevention of 
purulent complications plays a great role in rehabilitation of this 
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category of patients. In our observations 46 patients (80,7%) had 
good results, 10 (17,5%) satisfactory and 1 patient (1,8%) had a 
poor result.

Follow-up results were considered good if there were no com-
plaints after surgery. These patients had a satisfactory general state 
and functional parameters of the colon. No relapse of the disease 
was noted. The working capacity was restored.

Results were considered unsatisfactory in cases when constipa-
tion with manifestations of a chronic intestinal obstruction, which 
required a repeated intervention.

Thus, the problem of Hirschsprung’s disease in adults is urgent 
and its solution can be provided by development of adequate tac-

tics of treatment including a surgical one with the use of modern 
methods of study.

Conclusion
1. To specify a diagnosis, radiological, endoscopic and function-

al studies of the colon should be supplemented by transanal biopsy 
of the rectal wall which is the most reliable method of diagnostics in 
Hirschsprung’s disease in adults.

2. Performance of peritoneal-anal resection of the rectum with 
pulling through of functioning proximal parts of the large intes-
tine into anal canal simplifies technique of operation at Hirschprung’s 
disease and in the greater degree meet the requirement of radicalism, 
than method of Duhamel.
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Molecular-genetic aspects of atopic dermatitis
Abstract: There was conducted work on optimization of test systems for the detection of polymorphisms –590S> T 

of IL4 gene in patients with atopic dermatitis and healthy donors. There was examined the contribution of this marker in the 
development (progression) of atopic dermatitis. It was revealed that the carriage of hetero + homozygous genotype observed in 
more than 3.0 times more frequent in patients with AtD than in conditionally healthy donors. At the same time, the calculated 
odds ratio also showed a significant increase of AtD progression risk in carriers of these combinations of genotypes (Х 2=3.85; 
Р=0.02; OR=3.0; 95%СI 0.98–9.14).

Keywords: allergic dermatitis, atopy, IL-4 gene, DNA, polymorphism 590C> T.

Atopic dermatitis (AtD) — one of the most common and se-
vere multifactorial diseases, which is being the result of an allergic 
reaction of body, and caused by the complex interaction of immuno-
competent cells and transmitters. A special role in the pathogenesis 
of AtD takes interleukine 4 (IL-4), since it is the initiator of molecu-
lar and cellular events leading to the release of neurotransmitters and 
migration of effector cells in “shock” organ (skin area, bronchus, 
nasopharynx, etc.), where expands the  inflammatory response. 
In 1994, Marsh together with co-author proved correlation be-
tween IgE level of general serumal and markers located at the locus 
5q31.1 [4]. Rossenwasser L. J. together with co-author (1995) re-
vealed for the US population the transitions of cytosine to thymine 
(590S> 7) in promoter region of IL4 gene and showed this associa-
tion of polymorphic variant with atopy and levels of general IgE, as 
well as gene overexpression of the gene in vitro [8]. Nowadays, some 

research groups have published the results of whole genome linkage 
analysis under atopic conditions in different populations. However, 
these results are very contradictory and do not give an unambiguous 
answer to the question of the pathogenetic role and degree of partici-
pation of certain marker in formation of atopic diseases, including 
blood pressure [2; 3; 6; 9; 11].

Objective: To optimize the performance of oligoprimer’s sys-
tems for testing 590C> T polymorphism of IL-4 gene and examin-
ing the contribution of this marker in the development of AD.

Materials and Methods: The materials for this study were 
taken the samples of DNA isolated from the peripheral blood of 
patients with AtD and conditionally healthy donors — individuals 
without any signs of atopic diseases. The total number of studied C 
and T alleles was 114 (70 chromosomes of the patients and 44 chro-
mosomes of healthy individuals).
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DNA isolation was performed on standard methods with some 
modifications. The reagents and enzymes were purchased from the 
world leading companies («Serva», «Sigma», etc.), and of Russia 
Federation («DNA technology», «SibEnzyme» etc.). The am-
plification of polymorphic loci was performed using polymerase 
chain reaction on a programmable thermal cycler of «Applied Bio-
systeems» company, (USA). Specificity of the synthesized fragment 
and the number of the amplificate was checked by electrophoresis 
method on 2% agarose gel and then was conducted hydrolyzing of 
resulting fragment using a restriction enzyme — Avail. Restriction 
of PCR product was carried out under + 37 °C for 12 hours, as in-
dicated in the manufacturer’s recommendations. The products of 
DNA fragments amplification and complete restriction were sep-
arated in 2–3% agarose gel and were assessed after staining with 
ethidium bromide in passing UV light.

Statistical analysis of findings was performed by using statistical 
software package of «OpenEpi 2009, Version 2.3». The frequency 

of options of alleles and genotypes (f) was calculated using the for-
mula:

f = n/2N и f = n/N
where

n — the occurrence of variant/option (allele or genotype),
N — sample size.
Findings and Discussion: The initial stage of our work was the 

selection and synthesis of oligoprimer to reveal (590C> T) poly-
morphism of IL-4 gene. The Synthesis of oligoprimers was done 
on the base of the Federal Center of Medical Genetics Research In-
stitute of Obstetrics and Gynecology, RAMS (Head. Member. Cor-
respondent of RAMS. Professor Baranov V.S), with consulting aid 
of senior researcher PhD, Aseev M. V. The Information about gene 
pathways and structure of the primer was prepared taking into ac-
count the original literature [5] and in GeneBank. Characteristics 
of genetic marker and pathways of the synthesized oligoprimers are 
shown in Table 1.

Table 1. – Consecution of oligonucleotide primers used for PCR conducting

Gene, localization Polymorphism Structure of used oligoprimer Allele variants after restriction 
Il-4

5q31 590C>T TAAACTTGGGAGAACATGGT TGGGGAAA-
GATAGAGTAATA

590C (177+18bp) 590T 
(195bp)

In the result of study we were able to optimize the temperature 
mode of oligoprimer’s operation under the following conditions:

1 cycle 95 оС-5min
 95 оС-30sec
32 cycles  50 оС-50sec
 72 оС-30sec
Elongation  72 оС-5min

Interpretation of received results are shown in Table. 1 and 
Fig. 1. Apparently, as a result of the PCR analysis the 590T mu-
tant allele marker synthesized as a fragment of 195 b.p size. After 
restriction in patients with normal genotype of 590S generates 
fragments of 177+ 18b. p., but there is no fragment of 195 bp, while 
all three fragments (195 bp and 177 bp + 18) were amplified in 
heterozygous carriers.

Fig. 1. PCR Electrophoregram — 590C>T polymorphism products of IL-4 gene

+ K -Control; 1 and 3 – normal genotypes; 2 – heterozygous genotype; 4 – homozygous mutant genotype, M – a marker that determines 
the size of PCR fragments.

Allele (allelomorph) 18 bp exceeds the bounds of the gel, due 
to its small size of the fragment.

In order to analyze the distribution frequency of the alleles and 
–590>T polymorphic variants of genotypes of the IL4 gene among 
the combined samples of AtD patients and the control group, the 
approbation of that system was conducted (Table 2).

In analyzing of the distribution frequency of alleles and –590>T 
polymorphism genotypes of the IL4 gene, it was found a significant 
prevalence of the mutant allele –590T in the AtD patients rather 
than in a group of conditionally healthy donors.

A mutant-type allele- 590T was found in 29 cases out of 70 
(41.4%) and in 11 cases out of 22 (25.0%) among studied main and 
control group. In this groups the frequency of the wild-type allele 

of 590C, was found in 41 cases out of 70 (58.6%) and in 33 cases 
out of 44 (75.0%).

At the same time, the calculated probability of the AtD (OR) 
disease risk  in this polymorphism carriers was 2.1 times greater 
than in the carriers of the wild allele of 590C. These data is statisti-
cally significant (X2 = 3.2, P = 0.03; OR = 2.1; 95% CI 0.9 4.9).

Comparative analysis of the distribution of genotypes showed 
that the proportion of people with hetero- + homozygous mutant 
genotype of «C/T and TT» among patients and healthy donors 
was 25 out of 35 (71.4%) versus 10 out of 22 (45.5%), respectively. 
The calculated probability of progression of AtD among carriers of 
these genotypes is truly higher in more than 3 times comparatively 
with the control group (Х 2=3.85; Р=0.02; OR=3.0; 95%СI 0.98–
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9.14). Significant predominance of the number of mutant alleles 
and genotypes carriers in patients group may indicate an availability 

of pathogenetic connection, ie, the association between 590C> T 
polymorphism of IL4 gene and the formation of AtD.

Table 2. – Allele frequencies and 590C> T polymorphism genotypes distribution 
of IL 4 gene among AtD patients and the control group

Group n (Х)
Alleles frequency Genotypes distribution frequency

590 С 590 Т С/С С/Т Т/Т
n % n % n % N % n %

Main group 35 (70) 41 58.6 29 41.4 10 28.6 21 60.0 4 11.4
Control group 22 (44) 33 75.0 11 25.0 12 54.5 9 41.0 1 4.5

Note: X and n- number of chromosomes and persons studied, respectively.

It is necessary to emphasize that when comparing C/C geno-
type of patients having atopic dermatitis with the healthy one, there 
was found more than 4-fold valid frequency reduction of healthy 
genotypes occurrence (OR = 0.47; 95% CI 0.205–1.08). These data 
confirm the validity of our results, showing that IL4–590C allele is 
a marker of reduced risk of atopic dermatitis patients.

Thus, as a result of the study of 590C> T polymorphism 
of IL4 gene revealed that the DNA locus is associated with atopic 
dermatitis in Uzbekistan. This may be explained by the fact that 
polymorph substitution from C to T at position –590 leads to for-
mation of the new site of factors transcription binding and to in-
creased IL4 gene transcription [1; 8], the product of which is a key 
cytokine in development of allergic inflammation.

Our findings are consistent with the results of foreign re-
searchers regarding the populations of Russian, Japanese, English 
(residing  in the south of the UK) and Americans of European 
origin [1; 2; 5; 12], where was found the association of 590C> T 
allele of IL4 gene with the progression of diseases related to atopy. 

However, it should be emphasized that a number of other studies 
carried out in Australia and later in Italy, this association was not 
found [7; 10].

Summarizing the results, we can conclude that, in order to fi-
nally assess the contribution of genetic factors to the progression 
of atopic diseases in the future it would be interesting to extend the 
range of the studied candidate genes, especially genes of cytokines, 
the results of which will be another step in the creation of a genetic 
cascade and identifying among them a key genetic marker of AtD 
formation.

Conclusions:
1. As a result of the research work we have managed to create 

and successfully test a test system for the detection of polymor-
phisms –590S> T of IL4 gene.

2. The frequency of 590C> T polymorphism occurrence of IL-4 
gene in patients with AtD was significantly higher than that in the 
control group, indicating a significant association between the de-
velopment of the disease and this genetic marker.
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Prevalence of abnormal glucose metabolism in the acute phase 
of ischemic stroke in diabetic and nondiabetic patients

Abstract: To study carbohydrate metabolism characteristics in the acute phase of ischemic stroke. The development of isch-
emic stroke is accompanied by high levels of blood C-peptide in both diabetic and non-diabetic patients. Pronounced disorders 
are interrelated with the severity and clinical outcome of the disease.
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Acute cerebral circulatory disturbances characterized by a high 
rate of mortality and steady disability of the population are one of 
the most common problems of contemporary medicine.

At present, among causes increasing risks for the development 
of stroke, its severity and outcome, carbohydrate metabolism dis-
orders rank first. In diabetic patients an additional stroke risk  is 
18,6–35% [1; 3; 10]. Among patients with acute cerebral circulatory 
disturbances, the frequency of hyperglycemia is 60%. Meanwhile, 
in non-diabetic patients it is 12–53% [2]. A number of studies in-
dicated a direct relationship between marked stress hyperglycemia 
and the disease severity and outcome [4; 8].

Insulin resistance has been shown to be a risk factor for stroke 
development, to mark the development of intracranial atherosclero-
sis in stroke patients without diabetes and to be a prognostic adverse 
factor for ischemic stroke recurrence or the development of isch-
emic heart disease in patients who experienced stroke [5; 7]. How-
ever, insulin is known to be an unstable hormone, which is rapidly 
metabolized in the liver. This largely hampers the insulin resistance 
assessment in patients. In view of this, the most appropriate is to 
determine blood C-peptide — the cleavage product of proinsu-
lin. Over the last decade, there have been reports about C-peptide 
metabolic activity, its impact on lipid metabolism [6], proinflamma-
tory and proatherogenic effects on the vascular wall [9]. However, 
lacking evidence on hormonal-metabolic condition of acute stroke 
patients fosters conducting the present study.

The purpose of the investigation is to study carbohydrate me-
tabolism characteristics in the acute phase of ischemic stroke.

Materials and methods. The study is based on the results ob-
tained from 126 acute stroke patients who were admitted to hospital 
during the first 12 hours after the appearance of focal neurologic 
symptoms (the treatment group). Ischemic stroke was diagnosed in 
accordance with criteria of the International Classification of Dis-

eases (ICD-10) and other health problems. The patients’ age ranged 
from 41 to 82 years (mean 63,8 ±11,4). There were 61 males (48,4%) 
and 65 females (51,6%). In all patients, cerebrovascular accidents 
first developed in the presence of Type 1–3 arterial hypertension.

In 64 patients stroke was associated with Type 2 diabetes mel-
litus. Among diabetic patients, 17 (26,9%) individuals received in-
sulin therapy, 6 (9,4%) — diet therapy, 41 (64,1%) — oral sugar-
reducing drugs.

The evaluation of neurological status severity was done based 
on the total score of the NIH Stroke Scale.

The comparison group comprised 50 hypertensive (Type 2–3) 
diabetes-free patients, 24 (48,0%) males and 26 (52,0%) females 
(mean age 57,1 ±8,4 years) without a history of stroke or myocar-
dial infarction.

Thirty-five healthy volunteers without cardiovascular diseases 
were entered into the control group. There were 19 (54,3%) males 
and 16 (45,7%) females with mean age 49,8 ±7,3 years.

In all patients examined, blood for glucose, IRI and C-peptide 
was determined on an empty stomach. The level of blood glucose 
was determined using the glucose-oxidant method. The “IMMU-
LITE 1000” immunoassay analyzer with commercial sets (“Diag-
nostic Products Corporation”, USA) aided the immunoluminiscent 
method for determining IRI and C-peptide in blood serum.

Carbohydrate metabolism in stroke patients was studied within 
the first three days of the disease onset.

Results and Discussion. The study results are presented in 
Table 1. In stroke patient group without diabetes we have observed 
a significant increase in glycemia level (by 28,9%, p<0,05) com-
pared with the control group. Meanwhile, there was no significant 
difference in the blood insulin concentration in healthy subjects 
and there was a significant decrease in the comparison group (by 
36,6%, p < 0,05).

Table 1 – Carbohydrate metabolism indicators in stroke patients

Parameters Control (n = 35) IS without DM (n = 62) IS with DM (n = 64) АH without IS (n = 50)
Glucose (mmol/l) 4,12 ± 0,31 5,31 ± 0,68 а 6,74 ± 1,77 а b 4,51 ± 0,26 
Insulin (mкМЕ/ml) 12,7 ± 1,19 9,38 ± 4,34 b 14,4 ± 5,29 14,8 ± 0,97 
С-peptide (nmol/l) 0,49 ± 0,04 0,90 ± 0,31 а b 1,19 ± 0,29 а b 0,27 ± 0,03 а

С-peptide/insulin 0,035 ± 0,004 0,107 ± 0,039 а b 0,091 ± 0,038 а b 0,021 ± 0,003 а

Note: а — a difference between indicators in the control group, b — in the group АH without IS is statistically significant at p < 0.05

In patient group IS with DM the blood glucose concentration 
did not differ significantly from that of the diabetes-free group and 
exceeded significantly  indicators  in healthy subjects (by 63,4%, 
p <0,05) and  in patients with arterial hypertension (by 49,4%, 
p<0,05). It is noteworthy that there were much higher average in-
sulin levels (by 49,2%) than in IS without DM group. However, 
these differences were statistically insignificant.

In both stroke patient groups there was a significant increase in 
the blood C-peptide concentration formed along with  insulin  in 
enzymatic proinsulin splitting as compared with the control: in IS 
without DM — by 83,7% (p<0,01), in IS with DM — by 142,9% 
(p<0,001). In hypertensive patients without vascular accidents there 
was a decrease in C-peptide level by 44,7% (p<0,01). Our findings 
are consistent with those reported by Li Y. and colleagues [2014] 
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about a significant association of high C-peptide levels with stroke 
development in diabetes-free patients. It should be noted that despite 
available literature data on an association of increased C-peptide lev-
els with risks for developing cardiovascular complications in diabetic 
patients, the number of studies dedicated to analysis of a relationship 
between C-peptide levels and a stroke risk in diabetes-free patients is 
not sufficient.

The results of assessment of the C-peptide/insulin ratio indi-
cate that proinsulin secretion in acute ischemic stroke is abruptly 
activated (table 1). In patients with IS without DM the current 
parameters were at 3,06 times higher than in healthy subjects (p < 
0,001), in patients with IS not associated with DM — at 2,60 times 
higher (p < 0,001). Conversely, in hypertensives the  value of 
C-peptide/insulin ratio was by 40,0% (p < 0,01) lower than the 
control levels.

A significant decline  in C-peptide levels  in the presence of 
normal blood insulin and glucose levels in the comparison group 
patients suggests that in arterial hypertension, dysfunction of pro-
insulin conversion into insulin occurs with preserved sensitivity of 
tissues to insulin first of all. At the same time, with the development 
of acute stroke in hypertensives, there occurs a sharp increase in 
both insulin secretion underlined by high C-peptide levels and its 

utilization since these patients have hypoinsulinemia in the presence 
of relative hyperglycemia.

To answer the question whether stroke severity  is due to 
detected carbohydrate metabolism disorders, we have studied 
hormonal-metabolic profiles depending on neurologic deficit 
ratings. Among  IS patients without DM, neurologic deficit was 
mild (≤ 5 NIHSS grades) in 25 (40,3%) patients, moderate (from 
6  to 14  grades)  — in 23 (37,1%) patients, severe (more than 
14 grades) — in 14 (22,6%) patients. Among examined patients 
with stroke developed in the presence of DM, mild, moderate and 
severe ratings of neurologic deficit were observed in 24 (37,5%), 20 
(31,3%) and 20 (31,3%) patients, respectively.

As shown  in Table 2, in both acute  ischemic stroke patient 
groups, mean blood glucose, insulin and C-peptide levels were not 
related to the disease severity. At the same time, the C-peptide/in-
sulin ratio indicators have a strong tendency to an increase with 
elevated neurologic deficit ratings. In diabetes-free patients with 
severe stroke its value was significantly higher than in those with 
a mild form of the disease (by 35,6%, p < 0,05). The correlation 
analysis results have shown the presence of a positive relationship 
between the C-peptide/insulin ratio and assessment of neurologic 
deficit rating using the NIH Stroke Scale (r = 0,304; p = 0,021).

Таble 2. – Carbohydrate metabolism indicators depending on ischemic stroke severity

Parameters

Neurologic deficit rating (using the NIH Stroke Scale)
IS without DM IS with DM

Mild
(n = 25)

Moderate
(n = 23)

Severe
(n = 14)

Mild
(n = 24)

Moderate
(n = 20)

Severe
(n = 20)

Glucose (mmol/l) 5,54 ± 0,43 5,29 ± 0,39 5,00 ± 0,54 6,96 ± 0,78 c 7,38 ± 1,03 c 5,84 ± 0,93
Insulin (mkМЕ/ml) 8,86 ± 3,17 10,27 ± 3,84 8,43 ± 1,92 16,08 ± 3,42 c 16,22 ± 3,81 10,87 ± 1,54
С-peptide (mmol/l) 0,78 ± 0,16 1,05 ± 0,27 0,91 ± 0,28 1,16 ± 0,23 1,20 ± 0,29 1,21 ± 0,26
С-peptide/insulin 0,087 ± 0,010 0,106 ± 0,015 0,118 ± 0,017 а 0,077 ± 0,016 0,081 ± 0,019 0,117 ± 0,014 а b

Note: a — a difference between values in patients of the same group with mild stroke; b — between values in patients of the same group 
with moderate-to-severe stroke; c — between values in patients with IS without DM with similar stroke course is statistically significant at 
p< 0.05.

Among diabetic patients, values of the C-peptide/insulin ratio 
with severe stroke exceeded those in patients with both mild (by 
51,9%, p < 0,05) and moderate-to-severe stroke (by 44,4, p < 0,05). 
The correlation analysis results have shown the presence of a positive 
relationship between the value of the C-peptide/insulin ratio and as-
sessment of NIHSS neurologic deficit rating (r = 0,311; p = 0,040). 
It should be noted that in this patient group with mild stroke, blood 
glucose and insulin levels were significantly higher than in patients 
without DM with the same severity of stroke (by 25,6% and 81,5%, 
p < 0,05, respectively).

Analysis of a clinical outcome of  ischemic stroke on day 
21 demonstrated that in IS patient group without DM health sta-
tus improved in 43 (69,4%) patients, in the remaining 19 (30,6%) 
subjects there were no changes. There was no evidence of lethal 
outcomes. Among patients with mild stroke, clinical improvement 

was achieved in 23 (92,0%) cases, with moderate stroke — in 15 
(65,2%), with severe stroke — in 5 (35,7%) cases. In IS patient 
group with DM, 38 (59,4%) subjects achieved health improvement. 
No health changes were observed in 26 (40%) cases. There was no 
evidence of lethal outcomes.

Comparative results of the hormonal-metabolic profiles assess-
ment depending on the disease outcome indicate significantly high-
er values of the C-peptide/insulin ratio in patients without chang-
es in their health status (table 3). So, in IS group without DM these 
differences were 39,6% (p < 0,05), in IS group with DM — 52,0% 
(p < 0,05). We should emphasize a positive correlation between val-
ues of stroke clinical outcome using the Rivemead mobility index 
and values of the C-peptide/insulin ratio in stroke patients both not 
associated with DM (r = –0,533; p = 0,0001), and developed in the 
presence of Type 2 DM (r = –0,390; p = 0,009).

Таble 3. – Carbohydrate metabolism indicators depending on ischemic stroke clinical outcome

Parameters

IS without DM IS with DM
Improvement

(n = 43)
Without improvement

(n = 19)
Improvement

(n = 38)
Without improvement

(n = 26)
Glucose (mmol/l) 5,36 ± 0,62 5,22 ± 0,48 7,34 ± 1,29 5,88 ± 0,86
Insulin (mkМЕ/ml) 10,11 ± 3,36 8,05 ± 3,12 16,31 ± 3,34 11,72 ± 2,48
С-peptide (nmol/l) 0,89 ± 0,27 0,91 ± 0,29 1,13 ± 0,34 1,28 ± 0,37
С-peptide/ insulin 0,096 ± 0,021 0,134 ± 0,014 0,075 ± 0,021 0,114 ± 0,016 а

Note: а — a difference between values in patients of the same group with favorable outcome significantly (p < 0,05)
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Conclusion. Thus the results of this study suggest that acute ischemic stroke is characterized by high levels of blood C-peptide regard-
less the presence or absence of diabetes mellitus. Pronounced hormonal-metabolic disorders are interrelated with severity and clinical 
outcome of the disease.
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Long-term results of the splenectomy with heterotopic transplantation 
of splenic tissue in children with injuries of the spleen

Abstract: The main causes of postoperative complications in the late postoperative period in patients operated  for injuries 
of the spleen has been the changes of coagulation hemostasis and  rheological properties of blood and immune status.

Keywords: splenectomy, heterotopic, splenic tissue.

Actuality: In spite of existing a great amount of methods of 
treatment after splenectomy (SE), opened  possibility of transplant 
surgery has been promoted medicine and surgery, in general,  in a 
new level of quality.

In certain surgical situations to preserve the spleen is not pos-
sible and the only way to maintain the function of the spleen after its 
removal is autologous transplantation of the spleen tissue [1; 2; 3].

Autotransplantation allows to stabilize the antimicrobial re-
sistance of the organism by stimulating humoral immunity and 
correction content in the blood the level of taftsin, which leads to 
normalizing the function of mononuclear phagocyte system [2; 4].

Materials and methods: In the period from 3 months to 
3 years after surgery was ambulatory examined 7 patients after 
conservative surgery (CS), 16 - after SE+HAT (heterotopic au-
totrasplantation), 38 after SE. In total, long-term results were 
analyzed in 61 patients with injuries of the spleen in Republican 
Research Centre of Emergency Medicine were operated in the 
period from 2005 to 2015. A survey of patients was carried out in 
an outpatient setting. 

Results and discussion: The study was revealed that late post-
operative period in patients operated causing by trauma of spleen 
the complications directly correlated with the type of the operation.

As can be seen from the table in groups of patients, whom was 
carried out removal of an organ, a high incidences of various com-
plications in the long period after SE as manifestations of the post-
splenectomy syndrome can be established. Compare to the above 
provided information in the group of patients who was carried out 
CS clinical manifestations was significantly less as well as occurs in 
more lightly level than in the group SE group.

In this context, the frequency of clinical manifestations after 
SE can be seen as manifestations of the late postoperative postsple-
nectomy syndrome.

Taking into account the greatest risk of hemostatic disorders 
and manifestations of immunodeficiency, special attention was paid 
to the study of relevant indicators.

The results of the study of the coagulation hemostasis obtained 
in patients after surgery on the spleen in the long term period of 
time comparing  to the control group has been presented in Table 1.
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Table 1. – Performance of hemostasis in patients in the remote period after splenectomy

Index Units Control
After SE CS SE+HAT

n=21 n=14 n=8
Thrombocytes 109/л 275,5±13,8 431,4±81,3* 287,6±33,1# 296,4±62,7*#

Tolerance of plasma to heparin sec 437,7±45,1 478,2±73,4 442,8±47,9 450,6±49,5
Time of recalcification sec 108,6±6,4 85,6±8,3* 111,5±9,4# 105,0±7,9#

Clotting time sec 268,6±15,3 224,6±37,8* 257,3±42,7# 251,8±40,2
Prothrombin % 95,4±2,5 105,2±3,4* 95,6±4,1# 97,0±3,7
Fibrinogen mg\% 3284,9±287,0 3453,1±249,4 3394,2±301,5 3174,5±266,0
Clot retraction % 30,7±2,1 32,5±3,7 30,2±2,4 31,3±2,6
Fibrinolytic activity % 12,2±1,6 16,8±2,0* 14,4±2,3 15,1±1,9

Note: * — significant difference (P<0,05) from the index in the control group;
#  — significant difference (P<0,05) from the index in the group after SE.
As can be seen from table 1 significant changes in terms of coag-

ulation hemostasis in the late postoperative period was reported in 
patients after SE.

In SE group, in long-term was observed increasing concentra-
tion of thrombocytes in more than 1.5 times in comparison with 
donors and patients with CS. This thrombocytosis in groups of pa-
tients with SE shows significantly more severe disoder of platelet 
hemostasis, than in the group with CS (P<0,05).

In the long period in patients after SE is activated coagulation 
hemostasis, as there is a statistically significant shortening of the 
time of plasma recalcification, clotting time and increase the time 
tolerance plasma to heparin and the percentage of prothrombin.

Simultaneously to this third phase activates of blood coagulation 
as increasing fibrinogen level in the blood showed a significant growth 
of fibrinolytic activity of blood, compared with the control group.

In the long term, in patients with SE+HAT maintained of 
stable and normal level fibrinogen, while its index and other in-

dicators of blood coagulation system has not been significantly 
different from those of healthy people. According this, the HAT 
of the splenic tissue allows to some extent to prevent the develop-
ment of changes in the hemostatic system, which in our opinion 
eliminates the occurrence of thromboembolic complications in 
patients after SE.

The results of studies that characterize the cellular, humoral im-
mune system and protect the organism’s non-specific factors in pa-
tients after surgery on the spleen in the long term with regard to the 
control group has been presented in Table 2.

When comparing the groups of patients with SE and CS was 
estimated the significant differences in terms of the number of leu-
kocytes in the remote period of observation. So the median white 
blood cells in patients with CS amounted to 6852,6 ± 282,7 mkl and 
no difference from that in the control group was examined, whereas 
the results in the group of patients with SE showed a significant 
reduction in their number.

Table 2. – The results of the mapping of immunological examination of patients after splenectomy

Index Units Control SE (n=12) CS (n=12) HAT (n=10)
Cellular immunity

Leukocytes mkl 6703,0±224,5 6165,2±394,6 6852,6±282,7 6345,6±342,8
CD 3 % 59,7±2,4 47,8±4,2* 57,7±2,8# 52,7±3,4*#

CD 3+ mkl 1583,6±41,5 756,3±82,6* 1426,5±65,2# 1020,7±76,3*#

CD 4+ % 47,9±1,8 25,4±4,1* 46,2±2,7# 32,4±3,1*#

CD 4+ mkl 1284,3±24,6 286,5±41,9* 1216,4±34,2# 568,3±38,0*#

CD 8+ % 14,2±1,1 27,9±3,2* 13,0±1,0# 12,9±1,1#

CD 8+ mkl 385,6±32,2 704,5±56,9* 292,4±45,8# 635,9±52,3#

Index immunoregulation у. е. 1,6±0,1 1,9±0,2* 1,6±0,1# 1,7±0,1#

CD 16+ % 14,7±1,0 10,6±0,8* 13,9±1,1# 13,1±0,9*#

CD 20+ % 8,4±0,7 18,6±1,2* 9,4±1,1# 9,2±0,8#

CD 20+ мкл 318,2±24,5 695,4±45,9* 511,8±21,5# 476,2±25,9#

Humoral immunity
Ig A mg% 122,4±5,9 134,8±6,1 127,4±3,9 131,6±4,1
Ig G mg% 1152,6±39,4 811,5±46,9* 1096,4±40,8# 1026,9±54,7#

Ig M mg% 141,6±4,0 52,9±57,9* 125,6±6,7# 102,3±7,2#

Non-specific protection factors
The complement system у. е. 62,6±2,8 35,8±4,1* 61,5±3,4# 59,4±4,6#

Note: * — significant difference (P <0,05) of the indicator in the control group. Significant difference (P<0,05) on the index in the 
group after SE.

From the data presented in the table is clear that in patients 
after SE statistically significant reduction of the concentration 
of IgG and IgM, the complement system, the number of T-lym-
phocytes, T-helper and T-killer cells (compared with the control 
group) transpired. However, only in the group with an isolated 
SE was marked increasing number of cytotoxic T-lymphocytes 
and B-lymphocytes.

This could be the direct evidence of that as traumatic surgical 
manipulations on the organ, as lower level of activity of the sec-
ondary immune response we can observe. Thus, after SE possible 
manifestation of humoral immune deficiency significantly greater 
than in patients groups with SE+HAT or CS.

Status of humoral immunity and nonspecific resistance in pa-
tients after SE + HAT of the splenic tissue was better than in the 
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group of patients after an SE only. Thus, in this group of patients 
compared with the control group has not changed in the content 
of Ig A, Ig G, Ig M and in complement system.

Study of Ig A content in the blood has not shown any difference 
compared groups of patients. The exception was a slight increase its 
concentration in the groups after SE (tabl. 2).

Changes  in the immune status of patients after SE, undoubtedly 
accompanied by clinical symptoms. For instance, by comparing the 
obtained data and clinical laboratory revealed that in patients with 
splenectomy was occurred complications, which may be associated 
with impaired immune status. Such changes have a tendency to fre-
quent respiratory infections, diagnosed in 51% of patients. At the 
same time 28.5% of patients had involvement in the pathological 
process of the lungs and bronchus and in 16.3% of the patients was 
observed a predisposition to pustular skin diseases.

In a clinical study by observing the late postoperative peri-
od in the group of patients with SE + HAT we have established a 

tendency to frequent respiratory disease in 31.3% of patients as 
well as a predisposition to pustular skin diseases — in 12.5% of 
patients. At the same time examined changes of immune status 
can be explained by the lack of compensatory function of the au-
tolientransplantation.

Analyzed clinical data estimated that  in patients with CS 
tendency to respiratory infections was in17.1% of cases and a 
predisposition to pustular skin diseases detected only in 2.4% 
of cases.

Conclusion: Identified alterations lead to the development of 
complications after SE in 81.6% of patients; completing SE by auto-
lientransplantatsiey — in 56.2% cases. These complications can be 
allocated to the specific (postsplenectomy), advancing as a decreas-
ing of the immune reactivity of the organism and aggravation of the 
“quality of life”. After SE possible manifestation of humoral immune 
deficiency was significantly greater than in patients groups with CS 
or SE+HAT of the splenic tissue.
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Evaluation of the results of immediate postoperative period in 
children with injuries of spleen after splenectomy

Abstract: In the structure of all the complications in the immediate postoperative period was dominated purulence-in-
flammatory complications — in 38 (28.1%) cases.

Keywords: evaluation, injuries of spleen, splenectomy.

Actuality: The most important function of spleen is to main-
tain  immune resistance of the organism [1]. The spleen  is pro-
duced  in 54–70  times more cells, forming the antibody than  in 
lymph nodes. No other immune organ does not produce enough 
antibodies comparable to the spleen [2, 3].

The spleen generates biologically active substances namely in-
terleukins, interferon, leukotriene, taftsin, fibronectin, et al., which 
enhance the phagocytic ability of neutrophil, lymphocyte enhance 
the functional activity [4], cytotoxicity of monocytes [5].

Furthermore, lien participates  in thrombocytopoiesis, after 
splenectomy caused by lien injury, occurs thrombocytosis and the 
number of platelets in the spleen is much greater than in the periph-
eral blood as well as the removal of the spleen leads to profound 
hemostatic disorders [3; 6].

Examining the changes of thrombopoietin level in plasma after 
splenectomy showed that regardless of the primary pathology, sple-
nectomy leads increasing levels of thrombopoietin and other throm-

bopoietic cytokines (interleukin-6 and erythropoietin), which in 
turn causes thrombocytosis reaching a maximum by day 14 after 
surgery [6].

Based on the literature review, it can be concluded that the 
number of questions the treatment of closed abdominal injuries and 
spleen injuries in children has not been sufficient explored. Above 
all it concerns the choice of the complex diagnostic and treatment 
methods; the development of minimally invasive techniques and en-
dosurgical interventions; optimization and implementation of organ 
transplantation techniques and technologies, which determined the 
purpose of this research.

Material and methods: Depending on the type of operations 
carried out as well as for the purpose of comparison and clarity, all 
patients had been divided into three groups. The first group included 
62 patients who were over the trauma of the spleen made splenec-
tomy (SE) in Republican Research Centre of Emergency Medicine. 
The second group included 19 patients who had surgery after SE 
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supplemented heterotopic autologous spleen tissue (SE + HAT). 
In 9 patients with minor line rupture were performed conserving 
surgery (CS), in 5 cases by suturing the capsule of the spleen and in 
4 cases with the use of the adhesive composition TachoComb.

The volume of the surgical intervention in the spleen was de-
termined depending on the results of intraoperative revision: the 
nature of traumatic injury (line rapture, crushing, abruption of the 
organ) localization of lesions (upper, middle and lower poles of the 
gate of the spleen), the depth of the lesions of the spleen, the degree 
of its vitality, the amount of hemorrhage, lesions of other abdominal 
cavity organs. The indication for autologous transplantation of the 
spleen tissue and SE were:

1. “Mirror” injuries of great vessels of the gate of spleen.
2. Linear bursting the organ with active parenchymal bleeding 

and inefficiency of the surgical hemostasis.
3. Unipolar or double polar injury with the volume of the re-

sidual splenic parenchyma 50 cm3 or more;
4. Injury to the of the pulp caused by inefficiency of the hemo-

stasis during the performing organ conserving surgery with the EC;
5. Pathological changes in the pulp of the spleen — the pres-

ence of internal hematomas.

Autotransplantation of the spleen tissue was performed on 
19 patients with splenic injury, including 15 patients in the greater 
omentum by the method of Y. E. Vinogradov et al., (1983) and three 
patients into the retroperitoneal by the method proposed by S. Af-
endulov et al., (1997).

Results and Discussion: According to the data, postoperative 
complications was observed in 9 (100%) patients who underwent 
to CS, in 14 (73.7%) patients after SE +HAT and in 41 (66.1%) 
after SE. The nature and number of complications, depending on 
the operation is presented in the table 1.

As can be seen from the table in the comparative aspect, the 
qualitative and quantitative differences in complications had been 
observed after SE and conservative surgery. Hence, frequency of in-
tra-abdominal complications in patients with SE and in the group 
SE+HAT was 5.3% and 9.6% of complications, respectively.

Extra-peritoneum complications were divided  into surgical 
wound abscess, broncho-pulmonary complications, aggravation of 
pyelonephritis and various thrombotic complications. Thus, as can 
be seen from the table, the average rate extra-peritoneum complica-
tions was more progressed in the group of patients that produce SE.

Table 1. – The frequency and structure of the early postoperative complications in the studied groups

Postoperative complications
SE (n=62) CS (n=19) SE+HAT (n=18)

abs % abs % abs %
Intraperitoneal
Abscess in the left subdiaphragmatic space 4 6,5 0 0 1 5,6
Peritonitis 1 1,6 0 0 0 0
abdominal bleeding 2 3,2 1 1,9 0 0
Acute pancreatitis 3 4,8 1 1,9 1 5,6
Outperitoneal
Suppuration after operation wound 6 9,7 3 5,6 1 5,6
Exacerbation of bronchitis 3 4,8 0 0 0 0
Pneumonia 3 4,8 1 1,9 0 0
Pleurisy 7 11,3 0 0 0 0

The above table characterizing complications with the main 
manifestations of the effects of intervention on the spleen in its trau-
matic injury can be interpreted as follows; septic complications were 
abdominal abscesses, surgical wound abscess, pneumonia, plevritis. 
In this context, complications after the CS on the spleen to the ef-
fects SE was 1:11.

Conclusion: Thus, in the structure of all the complications in 
the  immediate postoperative period was dominated purulence-

inflammatory complications — in 38 (28.1%) cases. Thrombotic 
complications was observed in 13 (9.6%) and other 4 (3%) cases. 
In the comparative aspect of the highest frequency of complications 
was established in groups of patients with the removal of the organ: 
the SE in 21 (33.9%) and in 5 (26.3%) patients with SE + HAT.

The immediate postoperative period was much better in pa-
tients after autologous transplantation in the CS or transplantation 
of the spleen than in patients carried out SE.
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Diagnostic role of a Dopplergraphy and multispiral 
computer angiography in the assessment of prevalence 

of a tumoral invasion of a stomach cancer
Abstract: The analysis of results of research of 32 patients with gastric cancer in the age of 37–82 years has demonstrated 

the role of non-invasive methods of radio diagnosis (transabdominal, contrast echography, a Doppler sonography, and also a 
multispiral computer tomography) in the assessment of the gastric carcinoma prevalence. The control group has engaged thirty 
healthy persons of the same age. In all patients the diagnosis has been verified morphologically. The results of the research 
demonstrate that providing high quality diagnosing of the gastric carcinoma requires creating the optimum diagnostic regi-
mens including the use of modern hi-tech methods of the stomach investigations, such as a Dopplergraphy and a multispiral 
computer angiography.

Keywords: gastric carcinoma, ultrasonic research, Doppler sonography, multispiral computer tomography.

In the last decades the tendency for the gastric carcinoma preva-
lence do decline was outlined, however this condition continues to 
take a leading place in structure of oncologic diseases in many coun-
tries of the world [1, 4–9; 2, 9–29]. Unsatisfactory results of treat-
ment of tumoral and cancers of a stomach are substantially related to 
the late diagnosing, local spread of the malignant process and exis-
tence of the remote metastases [3, 51–56; 4, 69–90; 5, 8611–8618].

In recent years experts pay the increasing attention to presur-
gical diagnosing of local-regional spread of the gastric carcinoma 
that is important for the choice of the best strategy for the treatment.

One of the factors defining operability of patients with gastric 
cancer is the lesion a tumor of surgically significant vessels of an 
abdominal cavity, and also degree of its invasion. Modern technolo-
gies of ultrasonic investigations (color Doppler mapping, a power 
Doppler) allow to survey with a larger accuracy not only a condition 
of organs and tissues, but also vessels of an abdominal cavity and a 
stomach that considerably expand possibilities of diagnostics and 
forecasting of a tumoral lesion. Modern ultrasonic Doppler tech-
niques allow performing dynamic investigation of a vessel to define 
character and rate of a blood flow in a research zone, to estimate ves-
sel geometry, deformation of contours and narrowing of a vascular 
lumen that in turn supplement methods of two dimensional echog-
raphies. However, the preoperative assessment of a condition of ves-
sels at a carcinoma of the stomach causes certain difficulties that is 
bound to bad technical readiness of the patient, existence of the 
artifacts, inadequate visualization of vessels, owing to local preva-
lence of tumoral process [6, 207–209; 7, 42].

Along with an ultrasonic angiography the great value is got also 
by a multispiral computer tomography which became one of high-
informative methods of non-invasive diagnostics, taking a leading 
place in presurgical diagnostics of many oncologic diseases [8; 9, 
514–620]. According to Chen C. Y. Wu D. C. et al. the greatest pos-
sible resolving power allows to tap the minimum changes of an in-
ternal invisible at ultrasonic research, a computer tomography, a 
magnetic and resonant tomography that is caused by possibility of 
construction of informative two — and three-dimensional images 
of an internal, vessels, bones and joints. Emergence of a dynam-
ic volume multispiral computer tomography considerably raised 

diagnostic opportunities of a method in identification of a tumor 
of a stomach, in establishment of local and regional prevalence of 
tumoral process, and also in identification of carcinomatosis [10, 
472–482]. The method of a multispiral computer tomography is ap-
plied not only to primary identification of a neoplasm of a stomach, 
but also to an assessment of prevalence, depth and extent of a lesion, 
communication with adjacent anatomic educations and existence 
of metastasizes. At the same time, appreciable reduction of time of 
research allows to study as fast as possible interesting anatomic area, 
and application of contrast agents opens new possibilities of study-
ing of a carcinoma of the stomach [11, 40–47; 12, 102–107].

Aim of the research: To study diagnostic efficiency of a Dopple-
rography and a multispiral computer angiography in an assessment 
of prevalence of a tumoral invasion at patients with cancer of a stom-
ach at a presurgical stage.

Materials and methods: Research was conducted at 32 patients 
with gastric cancer of different localization. Among the surveyed pa-
tients there were twenty (65,5%) men and twelve (37,5%) women 
aged from 37 to 82 years. Average age of the surveyed was sixty years. 
The control group contained thirty healthy persons of the similar 
age. All patients were investigated histologically for existence of an 
adenocarcinoma of various extent of differentiation. Five (15,6%) 
patients were directed to chemotherapy unit for further treatment 
without carrying out an operative measure, in connection with lo-
cal prevalence of malignant process, existence of the remote me-
tastasises, an ascites. Operative intervention in various volume was 
carried out to 27 (84,4%) patients, from them to 9 patients — an 
exploratory laparotomy.

To all patients at a presurgical stage there were carried out clin-
ical-laboratory, morphological, endoscopic, radiological methods of 
research, and also transabdominal ultrasonic echography of abdomi-
nal organs and a stomach in a sulphur-scaled regimen (B-regime be-
fore and after a contrast study of stomach the decontaminated liquid), 
a Doppler sonography of vessels of an abdominal cavity and stomach 
walls on the Mindray DC-7 device (China), SonoAce Х8 (Samsung 
Medison, Korea) by the convex sensor of 3,5–5,0 MHz. Carrying out 
survey transabdominal echography of abdominal organs and retroper-
itoneal space allowed to tap existence of metastasises in a liver, a lesion 
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of lymph nodes, to define their quantity, the sizes, ascites existence. 
The ultrasonic angiography was carried out in a regimen spectral, the 
color Doppler mapping (CDM) and the power Doppler sonography 
(PD) with an assessment of indicators of a blood flow in the main ves-
sels of an abdominal cavity (a celiac trunk, the top mesenteric artery, 
the left gastric artery and a splenic vein) and gastric walls. At duplex 
echography (B-regime and a spectral regime) the blood flow analysis 
with an assessment of density of walls, perm abilities and echogenec-
ity of a lumen, extent of available visible department of a vessel was 
carried out. Also the main quantitative indices of a blood flow were 
studied: peak systolic rate (Vmax), final diastolic rate (Vmin), and also 
corner-independent indicator — a resistance index (RI). Existence 
or lack of involvement of vessels in tumoral process (invasion) was 
estimated. At CDM there were taped signs of neovascularization of a 
tumor and estimated the following indicators: sharpness of vascular 
drawing, vascularization type, extent, sizes, color characteristic of a 
stream, quantitative indices of a blood flow. Application of a power 
Doppler gave the chance to receive additional information on a he-
modynamic of a wall of a stomach, recording blood streams in the ves-
sels invisible at scanning in a duplex regime.

The method of a multispiral computer angiography was carried 
out on the multidetector computer tomograph Brilliance-64 of PHIL-
LIPS company from Netherlands. To all patients research was con-
ducted on an empty stomach, lying on a back, in the axial plane scan-
ning by means of programs on a breath holding with the further use of 
multiplanar reconstruction. Stomach previously perorally contrasted 
contrast water-soluble agent «Trazograf» before hard filling. The 
technique consisted in obtaining tomograms section of 1 mm thick 
from level of proximal part of a stomach to a crest of an ileal bone. All 
patient entered into an ulnar vein 50 ml of a contrast agent «Omnipak 

350» with rate of 3,5–4,0 ml/sec. by means of an automatic injector. 
This research includes studying of organs and vessels of an abdominal 
cavity in various phases of scanning: native, arterial and venous. At 
native research conditions of lymph nodes, parenchymatous organs, 
and also thickness of a gastric wall throughout, gastroesophagal and 
gastroduodenal transitions, sharpness and flatness of internal contours 
of a gastric wall, integrity of contours mucous, intensity and homo-
geneity of a signal from a stomach and lumen wall were estimated. At 
existence of a tumoral infiltrate its extent, localization on an organ, 
nature of prevalence, and also anatomic-topographical relationship of 
a tumor and an organ with surrounding structures were estimated. In 
15 seconds after the beginning of infusion defined an arterial phase, af-
ter 50–60 seconds — a venous phase of scanning. The contrasted ves-
sels in arterial and venous phases become well visible that allows tap-
ping the following signs of a tumoral invasion of vessels: the existence 
of volume education adjoining on a vessel; narrowing and stricture 
formation of vessel; change of its diameter; existence of an occlusion 
or aneurysmal expansions, illegibility of contours of walls of a vessel.

Results of the research: The analysis of results of transabdomi-
nal echography showed that at two dimensional sulphur-scaled 
echography at all healthy persons  in a projection of a body of a 
stomach echographically the acoustic shadow from a gas bubble 
was  visualized, and  in the field of pyloroantral department the 
symptom of a physiological cockarde became perceptible. At re-
search of indicators of microcirculation of not changed stomach in 
the CDM (PD) regime for identification of low-speed streams of 
a blood in the thickness of a gastric wall and intra mucous vessels 
single color locuses were registered, or practically weren’t defined. 
High-speed indicators of a blood flow in the main vessels in norm 
are presented in table 1.

Table 1. – Doppler metric indicators of a blood flow in the main vessels of an abdominal cavity in norm

Name of vessel Vmax., m/c Vmin., m/c RI
Celiac artery 1,23±0,15 0,53±0,04 0,69±0,04
Superior mesenteric artery 1,41±0,13 0,20±0,02 0,81±0,06
Left gastric artery 0,58±0,11 0,16±0,02 0,72±0,03
Splenic vein 0,23±0,02 0,17±0,02 — 

Our researches showed that for a gastric carcinoma echographi-
cal signs are stomach visualization in a look of “a pathological cock-
arde” (a symptom of a lesion of a hollow organ) that was observed 
at 100% of patients, with a thickening of walls from 15 to 24 mm. 
Transabdominal ultrasonic research taped at 28 (87,5%) patients a 

lesion the of the regional lymph nodes, at 12 (37,5%) — a metastatic 
lesion of a liver, at 4 (12,5%) — a splenomegaly, at 8 (25,0%) — an 
ascites. Germination in the left share of a liver and a body of a pan-
creas was observed at 6 (18,8%) patients (fig.1a, 1b).

a  b 

Figure 1a. Patient S. 63 years. The display shows the body of the stomach with thick walls and 
deformation of the middle M-echo and germination in the body of the pancreas

Figure 1b. Patient O. 42 years. The display shows a metastatic lesion of a liver



Section 6. Medical science

142

At 22 (68,8%) patients the existence of volume education 
adjoining on a celiac trunk, at 13 (40,6%) — with the top mes-
enteric artery, at 15 (46,9%) — with the left gastric artery was 
accurately visualized. At 17 (53,1%) patients the left gastric artery 
wasn’t visualized. Illegibility of contours of walls of a celiac trunk 

was defined at 3 (9,4%) patients, the left gastric artery — at 7 
(21,9%) patients. At the same time, narrowing and a stenosis of a 
lumen of a celiac trunk was observed at 5 (15,6%) patients, the top 
mesenteric artery — at 4 (12,5%) and the left gastric artery — at 
4 (12,5%) patients (fig.2a, 2b).

a  b 

Fig. 2a. Dopplerografiya mode CDM patient M. 72 years. The display shows a violation 
patency left gastric artery and the presence of a turbulent nature of blood flow

Figure 2b. Dopplerografiya mode CDM patient K. 58 years. The display shows a stenosis of the celiac trunk

Characteristic symptoms of a cancer of a stomach were atypi-
cal vascularization of various intensity in stomach and tumor walls 
at CDM (PD). In 10 (31,3%) patients the moderate vascularization 

of walls of a stomach was observed and in 7 (21,9%) — single color 
loci were noted (fig.3).

Figure 3. Doppler mode CDM patient A. 68 years. The display shows the presence 
of a moderate atypical vascularization in the walls of the stomach

Our researches showed that at a cancer of a stomach the increase in speed of a blood-groove in a celiac artery by 2,5 times in 23 (71,9%) 
patients, in the superior mesenteric artery by 2,0 times — in 18 (56,3%) patients, in the left gastric artery by 1,7 times — in 15 (46,9%) 
patients in comparison with norm that was accompanied by a tendency to decrease of RI (tab. 2) is noted. At the same time, at 15 (46,9%) 
of patients the strengthened hypervascularization of a wall of the affected stomach with involvement in process of all layers of body with 
simultaneous decrease in speed of a blood-groove in the main vessels was visualized that indirectly speaks about germination of tumoral 
process in surrounding structures.

Table 2. – Doppler metric indicators of a blood-groove in the main vessels of an abdominal cavity at a cancer of a stomach

Name of vessel Vmax., m/c Vmin., m/c RI
Celiac artery 3,15±0,71* 0,79±0,12* 0,49 ± 0,19**
Superior mesenteric artery 2,81±0,56* 1,09±0,33* 0,51 ± 0,11**
Left gastric artery 0,98±0,05** 0,29±0,06* 0,59 ± 0,06*
Splenic vein 0,31±0,04 0,23±0,03 -

Note: * — reliable difference from control Р<0,05
** — reliable difference from control Р<0,01
At a multispiral computer angiography at persons of control 

group it was revealed that studied vessels are passable, without signs 
of occlusion, a stricture formation and the aneurismal expansions.

In the main group at a multispiral computer tomography the 
native phase allowed to reveal a circular uneven thickening of walls 
of a stomach, in various departments in places to 18–27 mm that 
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was noted at all patients (fig.4), and also existence of the multiple in-
creased lymph nodes of an abdominal cavity (paragastrically, para-
aortally, paracavally, in a mesenterium) was observed at 30 (93,8%) 

patients. Metastatic damage of a liver is revealed at 13 (40,6%) pa-
tients, bodies of vertebras in 3 (9,4%) patients, ascites existence in 
8 (25,0%) patients.

Figure 4. MSCTA patient M. 53 years old. Native phase. The display shows a circular irregular 
thickening of the walls of the stomach, with invasion into the body of the pancreas

In an arterial phase the existence of volume formation adjoining 
on a celiac artery at 28 (87,5%) patients, with superior mesenteric 
artery — in 18 (56,3%), with the left gastric artery — 30 (93,8%), 
with a splenic vein — in 2 (6,3%) patients was revealed. Illegibility 

of contours of walls of celiac artery it was observed in 2 (6,3%) pa-
tients, the left gastric artery — in 3 (9,4%), other vessels were visual-
ized with accurate contours throughout (fig.5).

Figure 5 MSCTA patient F. 59 years. Arterial phase. The display marked network of 
collateral right and the left gastric artery, having a tortuous course

However, narrowing and a stricture formation of a gleam of a 
celiac artery in 7 (21,9%) patients, the superior mesenteric artery — at 
5 (15,6%), the left gastric artery — in 8 (25,0%), a splenic vein — in 
1 (3,1%) patients was distinctly noted. In 1 (3,1%) patient aneurismal 
expansion of a gleam of the superior mesenteric artery was revealed.

In a portal phase the line of demarcation between muscular and 
mucous layers was accurately differentiated at 18 (56,3%) patients. 
In other cases, revealing of a clear boundary between muscular and 
mucous layers, presented considerable difficulties.

Indicators of Doppler sonography and multispiral computer an-
giography were compared with operational data. By intraoperative 
way existence of a tumoral invasion in surgically significant vessels 
was revealed at 9 patients, that was the reason to carrying out an ex-
ploratory laparotomy. From them, at 7 patients at a presurgical stage 
after carrying out Doppler sonography and a multispiral computer 
angiography, germination of tumoral process in vessels of a celiac 
trunk was revealed.

Table 3. – Sensitivity of Doppler sonography and multispiral computer angiography in an 
assessment of a condition of the main vessels at a cancer of a stomach

Symptom Doppler sonography MSCA Doppler sonography + MSCA
Sensitivity 78% 95% 98%
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Conclusion: Our researches showed that the Dopplerometria 
has to be included in complex ultrasonic research at a cancer of a 
stomach and is one of important methods of monitoring of a condi-
tion of surgically significant vessels at a cancer of the stomach, influ-
encing assessment local and general prevalence of tumoral process. 

Complex application of a duplex and triplex echography, and also 
multispiral computer angiography allows to increase diagnostic ef-
ficiency of methods of research, to estimate operability of a cancer 
of a stomach and to plan medical tactics.
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HDL, LDL, age and gender factors impact on cardiovascular disorders
Abstract: The aim of this research is to identify the factors eliciting coronary artery disease (CAD) among Lithuanian 

citizens, and to find out the influence of age and sex. Cardiovascular (CV) disease like CAD is one of the main factors of adults’ 
death in developed countries. It is important to understand the causes of their origin and influence, in order to reduce mortality 
and morbidity of cardiovascular diseases.
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Introduction: In scientific researches it has been found that [1] 
according to the latest World Health Organization data, Coronary heart 
disease has reached 38.26% of total deaths in Lithuania. [2] In 2012, 
mortality from cardiovascular diseases in Lithuania was 775.5 cases of 
100 000 population, while in 2013 — already 789.5 to 100,000 of pop-
ulation. The number of deaths from cardiovascular disease is not only 
higher than the European average, but also it is obviously increasing 
every year [3]. Coronary artery disease is often caused by atheroscle-
rotic occlusion of the coronary arteries. Atherosclerosis is the buildup 
of cholesterol and fatty deposits (called plaque) on the inner walls of 
the arteries that restricts blood flow to the heart [4].

The risk factors for atherosclerosis and CAD are basically the 
same. These risk factors include high blood cholesterol level, high 
level of LDL and TG, low level of HDL, hypertension, diabetes, 
smoking, obesity, and physical inactivity [5]. In some studies, TG 
levels do not independently predict CAD mortality after adjustment 

of other cardiac risk factors, whereas others suggest an independent 
effect [20]. Also CAD is a fairly common problem associated with 
aging. The majority of cardiovascular disease cases and deaths oc-
cur in the elderly people (>65 years).

The increase in aging population and predominant Western 
lifestyles, which are also being adopted in developing countries, 
combines to produce higher population levels of cholesterol and 
atherogenic dyslipidemia; the result is growing in the incidence of 
cardiovascular disease and death [7]. According to the University 
of Maryland Medical Center, 80 to 90 percent of individuals over 
the age of 30 have some degree of atherosclerosis [8]. Also, meno-
pause is the major risk factor for females with CAD [18]. Meno-
pause is a risk factor for CAD because estrogen withdrawal has a 
detrimental effect for cardiovascular function and metabolism. The 
menopause contributes to blood pressure, the increases of sympa-
thetic tone, endothelial dysfunction and vascular inflammation [19].



HDL, LDL, age and gender factors impact on cardiovascular disorders

145

The evaluation of the World Health Organization — has led 
the international program MONICA (Monitoring Cardiovascular 
Disease in). The results has shown that hypercholesterolemia increas-
es the number of men and women deaths from ischemic heart disease 
[9]. Pioneering epidemiological projects such as the Seven Countries 
study, and the Framingham Heart studies showed that a raised serum 
of total cholesterol, high blood pressure (systolic and diastolic) and 
smoking prove that for women CAD level increases about 10 years 
later than for men [10]. Moreover, analysis of the Framingham Heart 
Study and Kaiser Permanente Heart Study cohorts showed significant 
associations between cholesterol levels and the risk of CAD mortality 
of individuals with or without a history of CAD [11; 12; 13]. Studies 
showed that when cholesterol levels increases by 1 percent, the risk 
of heart attack increases by 2 percent [14]. The association between 
elevated serum cholesterol levels, aging and cardiovascular risk was 
established before several decades [15].

Therefore, early detection and correction of cardiovascular 
risk factors is necessary to extend the human life span and reduce 

morbidity [16]. Both primary and secondary prevention trials of 
cholesterol lowering, using HMG-CoA reductase inhibitors, have 
demonstrated clear benefits for lipid lowering in preventing both 
cardiovascular morbidity and mortality [15].

The prospective Studies of Collaboration meta-analysis, which 
brought together 61 mainly European and American cohort studies, 
concluded that a lower total cholesterol plasma concentration of 
1 mmol/L (39 mg/dL) was associated with a lower risk of mortality 
from CAD (hazard ratio: 0.89, 95% CI: 0.81–0.85) to individuals 
of both genders from 70 to 89 years of age [17]. Clinical studies 
have shown that treatment of dyslipidemia reduction CVD risk of 
30 percent over 5 years [2, 14].

Results: This section presents analysis results when taking into 
account different factors. The selected factors are LDL, HDL, TG 
level, total cholesterol level and CAD level. All results are sum-
marized using statistical visualization technique called probability 
density distribution diagrams. Diagram summarizes statistical dis-
tribution for each group.
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Figure 1. Summary of age groups in sample set distribution

From the 1st diagram we can see the summary of our respon-
dents. There are 3 separated age groups. There are mainly men in the 
first group (age less than 65); there is no huge difference between 

genders in the second group (age 65–75) and in the third group the 
domination of woman is seen (more than 75).
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Figure 2 presents LDL level results when it is separated into 
four groups by sex and LDL level. LDL is short for short-density 
lipoprotein. It is important that a low LDL level decreases risk of 
developing coronary disease. Horizontal axis shows LDL level 
and vertical axis probability between men and women. However, 

we can see that for highest results distribution of LDL is <3mmol/l 
for men and <6mmol/l for women. LDL rates are: <3 mmol/l — 
normal; <4,1 mmol/l — moderate increased; <6mmol/l — signifi-
cantly increased; >6 mmol/l — critically increased. LDL shows a 
strong association with TG, HDL ratio.
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Figure 3. HDL level distribution

Figure 3 presents results for HDL level. HDL is short for high-
density lipoprotein. High HDL levels reduce the risk for heart dis-
eases but low levels contrary increase the risk. HDL rates are: for 
men >1,2 mmol/l; women >1,4 mmol/l. From Figure 3 we can see 

that respondents who have <1.0 mmol/l HDL are mostly men and 
respondents who have more than 1.0mmol/l are mostly women. In 
the figure 4 we can see the TG level distribution.
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Figure 4. TG level distribution

It is important that respondents who have <1.7 mmol/l TG level 
are mostly women and respondents who have more than 1.7mmol/l, 
but less 4,5mmol/l are mostly men. So, in comparison we can say 
that TG level distribution among different genders  is an  impor-
tant indicator and respondents who have more than 1.7mmol/l but 
less than 4,5mmol/l have increased risk of cardiovascular diseases 
than those respondents who have <1.7 mmol/l. Patients who have 
>4,5 mmol/l and <11 mmol/l have significantly increased risk of 
cardiovascular diseases.

From Figure 5 we can see distribution of respondents who were 
tested by total cholesterol level in their blood. An aspiration of this 
mark is < 5,2 mmol/l. As a result, it is obvious that the biggest part of 
all patients who do not have higher marks of total cholesterol is men. 
In comparison with women who highly risk with cholesterol quan-
tity 4,5mmol/l but less than 6,5 mmol/l and probability is less than 
0.6. In other groups where total cholesterol is more than 6,5mmol/l 
but less than 8mmol/l probability for women is about 0.2.
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From the figure 6 we can see distribution of CAD level. We 
decided to group CAD level groups into 5 smaller groups. It can be 
seen that 1–3 VA damage dominate in men’s group. And mostly in 
women group are no changes or only small ones (less than 50%).

Conclusions
In this paper we evaluated effects of lipid gram’s factors 

for risk of cardiovascular diseases. After analysis of patients we 
have found that actual correlation coefficient between CAD 
and LDL is –0.11, which shows a slight negative relationship 
between mentioned variables: as CAD damage level  increases 
LDL level decreases or vice versa (correlation does not imply 
causation). However, the relationship is not strong and is based 

on 238 observations (patients that have both CAD and LDL 
data available).

After performing one-way-ANOVA test on CAD between 
men and women, we have found that p-value is equal to 0.035 (sig-
nificantly different at 95% level) which shows strong evidence that 
CAD is significantly different between men and women. Also, HDL 
and LDL are very important marks. If patients have low level of HDL 
and LDL level is high it is important to change their lifestyle. There 
are some simple alternatives such as daily exercising, smoking cessa-
tion and overweight restriction. The last factor is vital while improv-
ing HDL and LDL levels, because absence of obesity reduces risk of 
heart disease and multiples other health conditions.
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Clinical course of chronic tonsillitis in children with chronic hepatitis B
Abstract: In the course of our study was investigated the clinical course of chronic tonsillitis in children patients in combi-

nation with chronic hepatitis B. There were 120 children patients aged 3 to 18 years under our supervision. Our study showed 
that chronic tonsillitis with chronic hepatitis B occurs with frequent exacerbations, which contributes to the development of 
severe forms of chronic hepatitis B and affects the rate of disease progression and the frequency of adverse outcomes.

Keywords: tonsils, chronic tonsillitis, chronic hepatitis.

General medical  value of tonsil’s pathology caused by that 
chronic tonsillitis can affect to the function of remote organs and 
systems. Chronic inflammation of tonsils is the direct or indirect 
cause of many pathological states  in children, as well, as factor 
which deteriorates a course of various diseases [3]. Currently, it is 

described more than 100  diseases associated or combined with 
chronic tonsillitis, which also includes liver diseases [4; 7].

Connection of pharyngeal lymphoid ring diseases with abnor-
malities of the liver and biliary system is shown in the few research 
works [1; 6]. A number of studies concerning the relationship of 
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the liver pathology with pathology of the tonsils mainly described 
the effect of focal infection of the tonsils to the functional state of 
the liver, as well as the influence of the late one to the course of 
acute viral hepatitis in adults [2; 5]. A pathogenetic mutual chronic 
tonsillitis and chronic hepatitis B (HBV) in children currently have 
remained almost unexplored. So far, there is no clear answer to the 
question, how does tonsil infection affect to the state of the liver, 
and in which clinical forms this relationship is shown.

Based on the above said, our aim was to identify the clinical 
manifestations of two different diseases in combination. That is why, 
it was interested to study the features of the clinical course of comor-
bidity in order to increase the representation of both mutual influ-
ence and interdependence.

Materials and methods. During study was supervised 
120 children aged 3 to 18 years. 60 children from them with chronic 
tonsillitis in combination with chronic hepatitis B (basic group). For 
a comparative analysis of monopathology and comorbidity, it has 
taken the following two groups: 30 patients with chronic tonsillitis 
(first comparative group) and 30 children with chronic hepatitis B 
(second comparative group).

Methodology of survey included the following: a detailed study 
of the complaints and medical history of patients, the general ENT 
examination and pharyngoscopy with squeezing gaps content, X-ray 
of the paranasal sinuses in the nasomandibular position. The diag-
nosis of chronic hepatitis B was set on the basis of medical history, 

clinical examination, a series of biochemical, serological and instru-
mental studies.

Results. In all patients manifestations of chronic tonsillitis and 
HBV had recurrent tonsillitis, symptoms of tonsillogenic intoxica-
tion, dyspepsia, increasing and sealing of the liver, as well as signs 
of discomfort in the gastrointestinal tract. On admission in station-
ary treatment patients, who observed by us, complained to throat 
disease in 38 (63.4%) — were indications of typical angina, occurs 
with an increase in body temperature to 38–39º, great pain in the 
throat when swallowing, and severe symptoms of intoxication. In 
15 (25.0%) patients exacerbations preceded on the background 
of subfebrile temperature, insignificant sore throat and general in-
toxication. In 7 (11.6%) patients noted impermanent sore throat 
with varying intensity of pain on the background of normal body 
temperature and no violation of the general condition.

Along with this, these contingents noted pain in the heart and 
joints during and after acute chronic tonsillitis. They were prone to 
frequent acute respiratory viral infections.

The study of children anamnesis, which was under our supervi-
sion, let to identify groups of patients depending on the frequency 
and nature of the exacerbations. All the sick children — 60 (100%) 
stated a few chronic tonsillitis exacerbations as banal angina with-
in one year. 32 (53.3%) patients chronic tonsillitis exacerbations 
ranged from 3 to 5 times a year, 8 (13.3%) — up to 3 times, in 20 
(33.4%) — more than five times a year.

Table 1. – Local symptoms of chronic tonsillitis in patients with chronic hepatitis B

Sign
Chronic tonsillitis Chronic tonsillitis + 

Chronic Hepatitis B P
Number of patients n=30 Number of patients n=30

abs % ± m abs % ± m
Liquid pus in the gaps 13 43,3±9,0 52 86,7±4,4 <0,001
Purulent cheesy plugs 17 56,7±9,0 8 13,3±4,4 <0,001
Hyperemia of palatal arches 14 46,7±9,1 50 83,3±4,8 <0,001
Swelling of the upper sections of the front and rear arches 13 43,3±9,0 52 86,7±4,4 <0,001
Hypertrophy of tonsils 19 63,3±8,8 52 86,7±4,4 <0,05
Loosening of the surface of the tonsils 18 60,0±8,9 46 76,7±5,5 >0,05
Scar adhesions tonsils with arches 8 26,7±8,1 44 73,3±5,7 <0,001
Festering follicles in the form of «cold» abscesses 0 0 4 6,7±3,2 <0,05
Reinforced vascular pattern mucosa palatine arches 0 0 40 66,7±6,1 <0,001
Yellowness of the mucous membrane of the palatine and arches 0 0 36 60,0±6,3 <0,001
The increase of regional lymph nodes 12 40,0±8,9 42 70,0±5,9 <0,01

Footnote: *– differences between data of chronic tonsillitis and chronic tonsillitis + chronic hepatitis B are statistically significantly 
(*– P<0.05).

A significant role in the diagnosis of chronic tonsillitis is given 
to the results of the physical examination of the pharynx, i. e., pha-
ryngoscope which are presented in comparative aspect in Table 1.

During survey of all patients were found significant changes in 
the status of palatine tonsils and palatine arches. Hypertrophy of pal-
atine tonsils at pharyngoscopy was found in 86,7±4,4% children in 
main group of patients, but in the group with chronic tonsillitis was 
found –63,3±8,8% (Р<0,05) children.

Important in the diagnosis of CT, is to define the gaps con-
tent of palatine tonsils. Content in the gaps defined pressing by two 
spatula on front palatine arches, liquid purulent secret revealed at 
86.7 ± 4.4% of patients the main group, and in children with CT 
43.3 ± 9.0% (p < 0.001).

A similar pattern was observed in sign of edema upper sections 
of the front and rear arches (p < 0.001). Tuberoses, loosening and 

surface roughness of palatine tonsils are marked in the main group 
at 76.7 ± 5.5% of patients. The consistency of the tonsils was dense 
cause of scarring tissue changes, while this symptom in children 
comparison group amounted to 63.3 ± 8.8% (p < 0.05). In 4 (6, 7%) 
patients with co-infection have established the presence of suppura-
tion follicles as cold abscesses, and in patients Chronic tonsillitis this 
symptom is not detected (p < 0.05). Enhanced vascular pattern of 
the mucous membrane of the palatine arches marked at 66.7 ± 6.1% 
of patients (p < 0.001).

Changes of palatine arches, expressed hyperemia and infiltra-
tion, installed at 50 (83.3%) a main group of patients against 46.7 
± 9.1% (p < 0.001) group CT, the presence of adhesions between 
tonsils and arches 73.3 ± 5.7% against 26.7 ± 8.1% (p < 0.001). By 
palpation at 42 (70.0%) patients noted an increase and moderate 
pain of regional submandibular lymph nodes (p < 0.01).
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Hypertrophy of the palatine tonsils was observed in 52 (86.7%) 
of 60 patients, of whom 22 (42.3%) patients — II degrees, 12 (23, 
1%) — III degree, and 18 (34.6%) — I degree. In patients with 
hypertrophy of palatine tonsils II — III degree were also complaints 
about the violation of breathing during sleep, which was accompa-
nied by snoring and nocturnal attacks of breathlessness.

It should be noted that 52 (86.7%) observed patients revealed 
the simultaneous combination of two or more clinical signs of lo-
cal chronic tonsillitis. In addition, patients parallel complained of 
to the pathology of the liver. So, weakness, lethargy and fatigue 
observed in the majority of patients and lasted an average of 12–
15 days on the background of acute chronic tonsillitis. Decreas-

ing of appetite had all patients, pale and dry skin in 57 (95.0%) 
patients (Table. 2).

Headaches were observed  in 43 (71.6%), irritability ob-
served in 52 (86.7%), abdominal pain were 54 (90.0%), nausea — in 
26 (43.4%), slight yellowness of skin in 57 (95.0%) patients.

More than half of the patients had extra hepatic signs: palmar 
erythema in 45 patients (75.0%), capillary network — 36 (60.0%), 
spider veins — in 29 patients (48.3%). All patients were observed 
enlarged liver, which appeared from under the costal arch from 1 to 
3 cm. The consistency of the liver had an average surface density. 
Increasing of the spleen size was observed in 14 (23.4%) children in 
the main group.

Table 2. – Clinical symptoms of chronic hepatitis B in patients with chronic tonsillitis

Sign
Chronic hepatitis B Chronic tonsillitis + 

Chronic hepatitis B P
Number of patients n=30 Number of patients n=60

abs % ± m abs % ± m
Paleness and dryness of skin 16 53,3±9,1 57 95,0±2,8 <0,001
Decreasing of appetite 23 76,7±7,7 60 100,0 <0,01
Pain in belly 16 53,3±9,1 54 90,0±3,9 <0,001
Irritability 8 26,7±8,1 52 86,7±4,4 <0,001
Weakness 17 56,7±9,0 48 80,0±5,2 <0,01
Flatulence, nausea 9 30,0±8,4 26 43,4±9,9 >0,05
feeling of heaviness in the right upper quadrant 12 40,0±8,9 56 93,3±3,2 <0,001
Slight yellowness of sclera 13 43,3±9,0 36 60,0±6,3 >0,05
Palmar eritema 10 33,3±8,6 45 75,0±5,5 <0,001
Telangiectasia on the trunk 3 10,0±5,5 29 48,3±6,5 <0,001
Increasing of the liver 18 60,0±8,9 60 100,0 <0,001
Increasing of the spleen 7 23,3±7,7 14 23,4±11,7 >0,05

Footnote: *– differences between data of Chronic tonsillitis and Chronic tonsillitis + Chronic hepatitis B are statistically significantly 
(* – P<0.05)

In almost all patients were observed intoxication in different 
degrees. Most patients had signs of discomfort from the gastrointes-
tinal tract in the form of weakness 48 (80.0%), nausea and flatulence 
noted in 26 (43.4%), a feeling of heaviness in the epigastria region 
and the right upper quadrant in 56 (93 3%) patients. Localization 
of telangiectasia 29 (48.3%) patients were diverse, but more often 
they are seen on the face, neck and palms of the hands.

Conclusions. Chronic tonsillitis with chronic hepatitis B in 
children proceeds harder than usual isolated form, manifested severe 
local and general clinical symptoms.

The clinical significance of chronic tonsillitis children patients 
by chronic hepatitis B is defined by its role in the development of 
severe forms of the course; influence the rate of progression of the 
underlying disease and the incidence of adverse outcomes. Wherein 
the major clinical syndromes of chronic hepatitis B were astheno-
vegetative, dyspeptic, and enlarged liver and spleen.
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Lipocalin and cystatin of urine in pneumococcal pneumonia in children
Abctrast: Concentration of lipocalin and even more cystatin C can be used as prognostic factors of the development of 

complications in children with pneumococcal pneumonia. Maximal cellular response to acute lesion of kidneys is observed in 
children of the first year of life, while expression of renal dysfunctions increases with aging.
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Due to its significant prevalence, poly etiology and severe prog-
ress pneumonia is mean to be a central problem in pediatrics and in-
fectious pathology. bacterial toxins and endo toxins circulating in 
blood of the patients with pneumococcal pneumonia damage cell 
membranes by means of disorder of the functional status of organs 
and systems. One of organs the most sensitive to toxic effect is kid-
ney [1; 7].

Cystatin С — non-glycolized protein of the inhibitors of cyste-
ine proteinases. Being one of the biomarkers of acute renal damage 
(ARD) at the modern time, cystatin C of urine reflects the param-
eters of glomerular filtration speed, but not parenchymatous lesion. 
We can judge about the status of channel epithelium according to 
the concentration of cystatin C in urine [2; 6].

Among early markers of ARD the informative one, even in pe-
diatric practice, is considered to be definition of neutrophil gelati-
nase-associated lipocalin (NGAL), lipocalin 2, siderocalin). Earlier 
performed studies determined that hyper excretion of NGAL was 
noted 10 hours before the rise of cystatin C in blood [4; 3]. In case 
of acute damage of kidney its concentration in blood and excretion 
with urine increases prior to the increase of creatinine concentration 
and changes of diurrhesis for 24–48 hours [5].

Thus, it is possible to use definition of these values in urine of 
new-born babies without taking blood sample as a biologic marker 
of pneumonia, as for monitoring of the quality of therapy.

The objective of the research was definition of cystatin C and 
lipocalin concentration in urine of children suffering Streptococcal 
pneumonia, and study of the possibility of prognostic application 
of the aforesaid markers.

Material and methods. The study  involved 200  children 
hospitalized because of pneumococcal pneumonia. The diagnosis 
was  verified on the basis of clinical picture, roentgenography of 
thoracic cage and bacteriologic test of sputum. All children were 
divided to groups dependently on their age (4 age groups). Besides 
that, every age group had sub-groups with complicated progress of 
pneumonia and without complications. For the control group we 
checked 40 healthy children (10 in each age category).

First day at the reception all patient had measurement of ARD 
markers’ concentration in urine: lipocalin (mg/l) and cystatin C 
(mg/l). for the definition of cystatin C we used “Cystatin C FS set, 
“TruCal Cystatin C” calibrators set and control material of 2 levels: 
“TruLab Cystatin C.” (produced by “DiaSys Diagnostic Systems”, 
Germany). NGAL was determined with the help of hard-phase IEA 
method “NGAL Rapid ELISA Kit” (produced by “BioPorto Diag-
nostics A/S”, Denmark).

Statistical processing of the obtained results for the significance 
of statistical differences 0.95 was performed using Excel package.

Results of the study and discussion. 98 patients had uncom-
plicat5ed progress of pneumonia with typical periods of the disease 
(compl -), in the rest 102 cases there were various complications of 
pneumonia (compl +). Average fever period was 16.02±0.39 days. 

And patients with uncomplicated progress had fever period equal 
just to 12.24±0.30 days, and it was reliably lower than in the pa-
tients with complicated progress of pneumonia (19.65±0.49 days, 
p<0.001).

Concentration of lipocalin in urine of the children with pneu-
mococcal pneumonia was reliably higher than the concentration in 
the control group (0.87±0.02 versus 0.64±0.03, p<0.001) because of 
the patients with complicated progress of the disease (1.03±0.03 in 
the patients with complicated pneumonia versus 0.70±0.02 in the 
patients with uncomplicated progress, p<0.001). And the concen-
tration of lipocalin in urine of the children with uncomplicated prog-
ress was compatible with the value characteristic for healthy children 
(0.64±0.03, 0.70±0.02 respectively).

It was revealed that the concentration of lipocalin in the urine 
of healthy children in the age 1 and 1–2 years old was stable, and 
later reliable gradually increased (p<0.01 difference reliability be-
tween the groups of 1 year and 2–5 years old and p<0,001 difference 
reliability in the rest comparisons). Children with uncomplicated 
progress of pneumonia during initial two years of life had stable high 
concentration of urine lipocalin reflecting involvement of renal pa-
renchyma to systemic inflammation, and it significantly exceeded 
the concentration in the urine of healthy children (p<0.01 for chil-
dren under 1 and p<0.001 for children 1–2 years old). Children 
above 2 (in the age groups 2–5 and 5–7 years old) with background 
uncomplicated pneumoniaна had concentration of lipocalin com-
patible with the value of the control group. Same with the control 
group, the concentration of lipocalin in the children with uncompli-
cated pneumonia increased with aging, and achieved reliable differ-
ence in the children at the age of 5–7 years old in comparison with 
the younger age group (p<0.001 difference reliability 5–7 years old 
group with three younger groups). Complicated progress of pneu-
mococcal pneumonia in all age groups was associated with reliably 
higher level of lipocalin compared both with healthy children and 
patients with uncomplicated progress of the disease (p<0.001 for 
both comparisons  in all age groups). Though age dynamics of 
the value was paradoxal: in the children from 1 to 5–7 years old the 
concentration of lipocalin gradually reliably increased (not reliable 
to 2–5 years and reliable to 5–7 years old — p<0.001 in compari-
son with the elder age group with both medial ones). While in the 
youngest group the concentration of lipocalin was higher than in 
middle groups (p<0.001 in comparison with both middle groups) 
and it was compatible with the elder group.

The dynamics of the concentration of lipocalin in urine de-
scribed by us testifies that  in case of background pneumococcal 
pneumonia the most  vulnerable for acute tubular damage were 
children under 1.

The concentration of cystatin C normally filtrated in glomerula 
and then metabolized in renal tubules forming amino acids which 
are later completely reabsorbed in the patients with pneumococ-
cal pneumonia was significantly higher than in the control group 
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(1.03±0.04 versus 0.32±0.01, p<0.001), and meaningful increase of 
the concentration was noted not only in the group with complica-
tions (1.47±0.05, difference reliability with the CG — p<0.001), 
but also with the background uncomplicated progress of the disease 
(0.58±0.01, difference reliability with the control group and compli-
cated progress group — p<0.001), and it proved lesion of kidneys 
even with background uncomplicated progress of the disease.

Distribution of the children according to age categories re-
vealed that with the background pneumococcal pneumonia cystatin 
C concentration gradually increased with aging (p<0.05 between 
the groups of 5–7 years and 1–2, 5–7 years and 2–5; p<0.01 be-
tween the groups younger than 1 year old and 1–2 years old; and 
p<0.001 between the groups under 1 and 2–5 years old, under 1 and 
5–7 years old), while cystatin C concentration in the urine of healthy 
children till 5 years old stayed stable and a little bit increased only 
to 5–7 years old in comparison with 2–5 years old group (p<0.05). 
That effect was also notable in patients with uncomplicated prog-
ress of pneumonia, where we observed higher values in the chil-
dren above 2 years old (p<0.05 between the groups of 2–5 years old 
and under 1 year old and p<0.001between the groups of 2–5 and 
1–2 years old and between the groups of 5–7 and 1–2 years old), 
and in case of the development of complications it became signifi-
cantly expressed (p<0.001 for all pair comparisons, except 1–2 and 

2–5 years old groups). Inside all age groups we revealed reliable dif-
ferences both between the patients with pneumococcal pneumonia 
and both variants of the progress and the control group.

The revealed patterns testify that with background pneumococ-
cal pneumonia there is disorder of tubular reabsorption of cystatin 
C which is manifestation of ARD. The renal function becomes more 
open to injure with the aging of children (from 0 to 7 years old).

We also performed correlation analysis of the interrelations of 
lipocalin and cystatic C concentrations in urine of the children hos-
pitalized because of pneumococcal pneumonia with the values of fe-
ver period duration. Totally in the group of children from 0 to 7 years 
old we revealed reliable average positive link of the concentration of 
both studied ARD markers with the duration of fever (r=0.44 and 
0.52 respectively).

Conclusion. Endogenic and bacterial intoxication cause acute 
renal damage the biomarker of which is increase of lipocalin and 
cystatin C amount in urine. The present study demonstrates that 
concentration of lipocalin and more cystatin C can be used as 
prognostic factors of complications development in children with 
pneumococcal pneumonia. Cellular response to ARD is maximal in 
children of the first year of life, then its activity decreases and in-
creases again with aging, while expression of renal dysfunctions in 
ARD increases with aging.
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Sputum cytology indexes condition in patients 
with acute destructive pancreatitis

Abstract: The steady increasingof the incidence of acute pancreatitis (AP), especially its destructive forms, significant dif-
ficulties in recognition and a large percentage of diagnostic errors, debated issues of medical tactics, high mortality determine 
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the need for further study of some etiopathogenic aspects of this disease. The main causes of mortality in acute destructive 
pancreatitis (ADP) are untreatable endotoxemia and multiorganfailure.

Since circulating with a blood, pancreatic enzymes, chemical polypeptides, biogenic amines and other products of enzymatic 
auto-aggression result to severe degree of toxemia expressed disorders of blood circulation and lymph flow, and morphological 
changes of different anatomical and physiological systems.

According to several authors, bronchopulmonary complications (BPC) obtained  in 15–55% of patients with signs 
ofAP. When ADP complicated by widespread peritonitis pancreatogenic acute pulmonary insufficiency is formed due to 
the impact of pancreatic enzymes in the lung capillaries and respiratory disorders at the same time there are in 50% of patients, 
often being one of the causes of death. In this regard, further in-depth study of the functional state of the respiratory apparatus in 
different periodspancreatogenic toxemia in patients with ADP seems urgent task for emergency pancreatology.

Keywords: acute pancreatitis, pancreatic toxemia, lung circulation, lung ventilation, bronchopulmonary complications, 
prevention.

Background. Together with such main reasons as uncorrected 
endo-toxicosis and multiple failure, broncho-pulmonary compli-
cations (BPC) are playing an important role in the high lethality 
at acute destructive pancreatitis (ADP) [1; 4; 9; and 11]. BPC are 
determined in 15–55% patients with ADP clinics and at spread peri-
tonitis it is observed in each second patient, often being one of the 
death’s reason [2; 3; 5; 9; 10; 13].

As it was described above, a certain interest is in estimation of 
the severity of developed BPC course in patients with ADP. Part-
ly it is possible by investigating of mucociliary clearance (MCC) in 
such type of patients.

MCC is a complicated process of excretion from respiratory 
tract inhalated particles, bacteria, products of their metabolism 
and it is performed as a result of activity of ciliated epithelium 
at optimal viscosity and flexibility of tracheobronchial secrete. 
This process provides a protection of the entire respiratory tract 
as  in normal conditions microorganisms’ invasion in epitheli-
um is practically impossible due to their short-term contacting 
[6; 8].

The aim of this investigation is to detect the change level of 
MCC condition by the way of study some indexes of sputum cy-
tology and possibilities of using them in the severity estimation of 
BPC in patients with ADP.

Materials and methods. Study have been done in 58 patients 
with destructive pancreatitis in abdominal and endosurgical depart-
ments of RRCEM. There were 32 females and 26 males. Average 
age was 48.2 years.

All patients together with general clinical, echo-scopy, X-ray 
and endoscopic ways of investigation were performed the study of 
cytological analysis of sputum with verification of cells contents: ep-
ithelial (ciliated, scyphiform, intermediate, dystrophically changed 
cells of ciliated epithelium), neutrophilic and eosinophilic leuko-
cytes, monocytes, lymphocytes, basocytes and fat cells.

The following coefficients (C) showing specific weight of the 
separate types of cells in the total mass or co-relation of separate 
types of cells:

Ci — ratio of percent quantity of scyphiform cells to the per-
cent quantity of ciliated ones.

C2 — ratio of percent quantity of dystrophic changed epithelial 
cells to the all-epithelial ones.

C3 — ratio of percent quantity of basocytes to the amount of 
all epithelial ones.

C4 — ratio of percent content of ciliated cells to the amount 
of all epithelial ones.

C5 — ratio of percent content of neutrophil leukocytes to the 
percent content of the other cells penetrating into bronchus lumen 
by the way of migration: lymphocytes, macrophages, eosinophilic 
leukocytes, basocytes, fat cells and others.

As estimation, criteria there was used the results of cytologi-
cal characteristics of sputum in 10 practically healthy men of the 
control group. The received results coincided with given ones in the 
reference [6; 8].

Results and discussion. Investigations results of sputum cytol-
ogy in examined patients are given in table 1.

Table 1. – Sputum cytology indexes in examined patients with ADP (M ± §)

Indexes Control group (10) Patients with ADP (58) P<
Ci% 0,24 ± 0,05 0,33 ± 0,06 0,01
C2% 0,008 ± 0,0012 0,018 ±0,003 0,01
C3% 0,02 ± 0,007 0,033 ±0,006 0,02
C4% 3,5 ±0,9 2,36 ± 0,5 0,01
C5% 0,24 ± 0,04 0,46 ± 0,07 0,01

Note: P — validity between indexes of both groups

It can be pointed from the data given from the table 1 that pa-
tients with ADP have disorders of sputum cytology indexes. They 
are significantly differ from the sputum cytology indexes of the con-
trol group. So, at the analysis of the received data it has been detected 
that in patients with ADP significant decrease of scyphiform cellular 
hyperplasia of bronchus epithelium Ki (0.33±0.06) was noted. In 
addition, at the same time, the decrease of the index of evacuator 
mechanism condition connected with the lessening of the abso-
lute quantity of ciliated cells was determined. Such changes led to 
the increasing of producing of bronchial secretion and to broncho-

clearance processes disorders (inhibition of MCC). As the result 
of that was a significant increase in them the index of inflammatory 
reaction K5 (0.46±0.07) (P<0.01).

At the detailed analysis of the received data, the  important 
fact is that the level of changes sputum cytology indexes in observed 
patients was different. On the background of that, all investigated 
patients were divided into 2 groups: with moderate (group 1) and 
evident (group 2) changes of investigated indexes of sputum cytol-
ogy (table 2).
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Table 2. – Distribution of patients according to the level of sputum cytology indexes changes (M ± 6)

Indexes Control group (10 patients) Group 1 (46 patients) Group 2 (12 patients) Pi< P2<
Ci% 0,24 ± 0,05 0,27 ± 0,05 0,36 ± 0,08 >0,5 0,01
C2% 0,008 ± 0,0012 0,012 ±0,002 0,024 ± 0,005 >0,5 0,01
C3% 0,02 ± 0,007 0,043 ± 0,007 0,026 ± 0,004 0,01 >0,5
C4% 3,5 ± 0,9 3,1 ± 0,6 2,23 ± 0,5 0,02 0,01
C5% 0,24 ± 0,04 0,2910,046 0,52 ±0,1 >0,5 0,01

Note: Pi и P2 – validity of data between control group and group 1, group one and group two.

On the base of the data analysis from table 2, it can be say that there 
are disorders of broncho-clearance processes due to MCC failure in 
both groups. It is important that if in patients of the group 1 this failure 
of MCC has functional, reversible nature, in patients from group 2 that 
failure becomes absolute one. The reason for such judgement is data 
of ciliated cells regeneration indexes C3 that in patients of group 1 ex-
ceeded from the men of control group (0.02±0.007 и 0,043±0,007). It 
attested about the fact that possibilities of compensatory mechanisms 
of MCC in such patients group are not lost.

At the same time this index was reduced in patients from group 
2 — it points to existing emaciation of compensation processes in 
them. It conditions significant deterioration all sputum cytology in-
dexes in patients of group 2 in compare with group 1 patients.

Such judgements and conclusions got their clinical confirma-
tion by the fact that in majority patients of group 2 (78.2%) it was 
observed the developing of BPC of parenchymatous and ventilatory 
nature as severe pneumonias. Unlike that in patients of group 1 such 
severe course of BPC was significantly less and was observed in 
34.6% cases. As an example, we are giving the following case of the 
clinical observation.

Patient O., 55 years. History ease № 6523/820, admitted to hos-
pital with the complains on pains of belting nature in epigastric area 

and left hypochondria, nausea, multiple vomiting, weakness. Pains 
appeared the day before admission after fat meals.

Patient’s general condition  is severe. The patient  is anxious 
due the abdominal pains. Skin and visible mucous are pale. Pulse 
100 str.\min, rhythmic, BP 100/60 mm. There is a weak vesicular 
respiration in lungs. The tongue is dry with lush yellow incrustation. 
Abdomen is participated in breathing; there is an evident palpatory 
tenderness in epigastric area and in the left hypochondria. Shetlin-
Blumberg’s syndrome is negative. Liver and spleen are not palpated. 
There is no duPmss in flat places. Intestinal peristalsis is received. 
She has been examined. Hb 134 g/L, erythrocytes 3.5 min, leuko-
cytes 15.8 thnds/ml. Shift of the •leukogram to the left is point-
ed. ESR 26 mm/h. General urea analysis is without peculiarities. 
There are hyper coagulation signs on coagulogram. Biochemical 
blood analysis is normal except increasing of blood diastase up to 
260 mmol/l. There was determined the presence of the mean sever-
ity pancreatitis by Ranson.

There is no pathology by chest X-ray. Investigations of respi-
ratory tracts’ aerodynamics has not detected any pathology. Nev-
ertheless, there were detected an evident changes to the worse at 
cytodiagnostics (tab.3.)

Table 3. – Sputum cytology indexes of the patient O.

Indexes Mi% K2% K3% K4% K5%
Meanings 0,32 0,020 0,025 2,28 0,48

Left-sided bronchopneumonia has been developed  in pa-
tient in dynamics. She suffered from cough with purulent spu-
tum, evident weakness, and dyspnea. She was prescribed an-
tibacterial (ceftriaxon+metranidazol), bronchodilatatioal and 
mucolytic therapy. On the base of the therapy, patient’s condition 
has been improved. Leukogram came to the normal data, there 
was a decreasing of leukocytosis up to 7.3 thnds/ml and blood 
diastase up to24 mmol/l. Abdominal pains disappeared. Patient 
was discharged.

Above mentioned clinical observation shows that sputum cy-
tology indexes together with other laboratory methods attest about 

a presence of big possibility of developing BPC in patient. Further, 
she really had BPC as left-sided bronchopneumonia.

Conclusions.Summarizing all mentioned above, we may con-
clude that all patients with ADP had different levels of abnormalities 
of sputum cytology conditions data.

Investigations of cytological view of sputum allow to detect in-
tensity level of MCC abnormalities and to predict the possible sever-
ity of clinical course of BPC in them.

Including appropriate procedures for correction of sputum cy-
tology data at ADP into the treatment scheme will lead to improve-
ment of treatment results in whole.
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Osteoporosis and osteoarthrosis in women of uzbek nationality 
of old age based on digital x-ray and densitometry research

Abstract: Based on the analysis of the association of the two diseases in the age aspect, data, and digital X-ray densitometry 
studies it was revealed a positive dependence between osteoartrozis and osteoporosis. The results show that the incidence of 
osteoarthritis and osteoporosis is mainly observed after 40 years, but most often after age 50, whereas the expressed structural 
radiographic changes of the knee joint bones epimetaphysis are observed more after 60 years old.

Keywords: Osteoporosis, osteoarthrosis, women, menopause, knee, digital radiography, densitometry.

Introduction. Problem of osteoporosis and osteoarthritis is 
currently very topical. This pathology is very common and is in-
creasing as the population ages [2; 5]. In recent years particular 
attention is paid to the relationship between these two pathologies 
[4; 6]. Since osteoporosis is a common systemic metabolic disease 
of the skeleton, except for changes microarchitectonics bone may 
be affected all the components of the knee joint — the articular 
cartilage, capsule and periarticular tissues. Osteoporosis and osteo-
arthritis according to some authors may be interconnected or mutu-
ally complementary disease [1].

The first reports about it appeared about 40 years ago. In the 
beginning there were conflicting views on diseases and eventually 
began to appear information about the relationship of bone mineral 
density of the peripheral skeleton with the risk of osteoarthritis [7]. 
According to research of M. C. Hochberg et al. (2004), increased 
risk of osteoartrosis of knee is associated with high bone mineral 
density [3].

Purpose — to identify connection of osteoporosis and osteo-
arthrosis in women in menopausal age by interpreting the results of 
digital radiographic and densitometric studies.

Material for the study — 280 women of Uzbek nationality 
were treated in the sports injury department, orthopedics and adult 
outpatients who came for counseling to clinic of SRI of Trauma-
tology and Orthopaedics of Ministry of Health of the Republic of 
Uzbekistan.

Methods of research is Digital X-ray and densitometry. Ra-
diological studies were conducted on the digital  X-ray machine 
Flexavision Company Shimadzu (made in Japan). Densitometric 
studies were conducted by using a densitometer Stratos Campaign 
DMS (made in France) under the “whole body” and standard pro-
grammes. It was studied bone structural changes of epimetaphysis 
bone and joint status of mineral density bones. Received research 
results are compared.

The main results and their discussion. All of the surveyed 
women were divided into two groups: the first group of women 
(168 women — 60%) with osteoarthritis of the knee and a second 

group were women (112 women — 40%) without osteoarthritis. 
Surveyed from 45 to 85 years of age, 168 (60% of all amount of pa-
tients) women of the main group were distributed in the following 
age aspect: from 45 to 55 years — 22 women (13% of the number 
of main group), 56–65 years — 49 women (29,2%), 66–75 years — 
55 women (32.8%), 76–85 years — 42 women (25%).

112 surveyed (40% of total patients) in the control group were 
women aged 45 to 55 years — 76 women (67.9 among the control 
group), 56–65 years — 35 women (31.2%), 66 –75 years — fe-
male 1 (0.9%) there were not any patients aged 76–85 years. The 
average age of a main group of women = 64.2 years, in the control 
group = 53.3 years. As digital radiographs the condition of the knee 
was evaluated in patients in both groups: joint space, the contours 
of the articular surfaces, X-ray angles, the structure of the bones of 
the joint.

To determine the radiological stage of osteoarthritis of the knee 
we use a classification J. Kellgren and I. Lawrence (1957), M. Le-
quesne improved in 1982, based on an assessment of the severity 
of narrowing of the X-ray joint space, subchondral osteosclerosis 
and edge magnitude bone growths, where 4 stage are divided: 0 — 
absence of radiographic signs; I — doubtful; II — minimal; III — 
average; IV — expressed. Using this classification, we divided the 
surveyed women into 5 groups, depending on the severity of the 
disease: Group 1 — Stage 0, i.e, the formation of arthrosis, Group 
2 — Stage 1, Group 3 — Stage 2, Group 4 — Stage 3, Group 5 — 
Stage 4 osteoarthrosis.

In women of a main group X-ray changes were minimal at the 
first stage. At this stage — the stage of formation of osteoarthri-
tis — pain and inflammation are clinically observed. In the second 
stage unevenness moderate joint space narrowing was found. When 
the third and fourth stages of osteoarthritis of the knee it is defined 
noticeable uneven contraction and deformation of the X-ray joint 
space. It was marked deformation and uneven narrowing (medial 
segment) of joint space. It was mentioned that seal subchondral 
cortical layer inside of which there were visible portions dilution — 
cortical and subchondral cysts of various shapes and sizes.
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In some cases, these cysts are big enough, and can take a con-
dyle, a digital radiograph picture of such changes are identified more 
clearly.

Structural changes areas are observed equally in the medial and 
lateral segments; in some cases, changes are accompanied with seal 
meniscus and medial and lateral ligaments, which often occurs at the 
level of the medial ligament. The contours of the articular surfaces 
are unevenly sealed, and joint contours are clear, and inner contours 
are rough, fuzzy, distorted. X-ray corners are pointed with the pres-
ence of various forms of osteophytes. During the study of the struc-
ture of the bones of the joint we took into account the imposition of 
shade on the center of the patella epimetaphysis distal femur, where 
there is a sealed portion of bones shade. These changes were more 
pronounced depending on the stage of the disease.

There is a clear image of trabecular bone structure at epimetaph-
ysis level where subchondral cysts in the third and fourth stages of 
osteoarthritis are differentiated. There are perichondral osteophytes, 
often with a beak-shaped formations that pointed more in the me-
dial segment. Degenerative changes were more pronounced in the 
medial segment of the bone joint (predominant localization in the 
medial segment) — in 112 patients, in the lateral segment — 15, in 
all segments — 2. Among the 15 patients with primary localization 
of degenerative changes in the lateral segment in 11 it was revealed 
that they had injury before.

Based on the above criteria (primary and often advantageous 
changes of the knee joint medial segment of the medial joint space 
narrowing, more pronounced medial osteophytosis and many 
more.) We can assume not only damage of the articular cartilage, but 
also of the medial meniscus — at this period already meniscopathy. 
Changes associated with a particular X-ray angles in the intercondy-
lar eminences, they can beconnected not just a degenerative process 
of the articular surface, but also a partial cruciate ligament calcifica-
tion. Changes in the form of osteophytosis at base level and apex 
of the patella indicate not only the damage to the articular surface 
of the patella-femoral, and partial calcification of the tendon of the 
quadriceps muscles and the patellar tendon.

It is also possible to note changes in the knee joint axis of varus 
or valgus deformity, which increases depending on the stage of gon-
arthrosis; violation of the ratio of the bones of the joint, which is 
more common in the outer segment; hondrome body, which are 
often observed at the posterior segment of the joint.

Osteoarthritis at the surveyed women has been identified main-
ly in the age 50–60 years — in menopause period. The first group 
of women of the main group (total of 168 women — 100%) dur-
ing the densitometric studies in 105 (62%) it showed a decrease in 
bone mineral density of the skeleton, and in 63 patients (38%), bone 

mineral density of the skeleton was within the age norm. Out of 
105 female patients osteoporosis was diagnosed in 34 patients, and 
69 patients had osteopenia.

In the second group of women in the control group out of 112 
(100%) women mineral density of bones was within the age norm in 
69 (62%), and decrease in bone mineral density of the skeleton was 
found in 43 (38%) patients. From them 12 patients are with osteo-
porosis and 31 patients had osteopenia. Women with osteoarthritis 
there is a decrease bone density varying degrees of frequency.

Among the methods of densitometry studies the most reveal-
ing were the results of the program «total body» and standard 
program in the projections of the lumbar spine and femur. Under 
the program «total body» decrease in bone mineral density was 
more pronounced in the bones of the spine, ribs and bones of 
the lower extremities. With standard study hip mineral density 
decrease was more pronounced in the trochanteric region of the 
femur, and lumbar spine mineral density decline was most pro-
nounced at the level of the body VL 4. Among patients with os-
teoarthritis of the knee combined pathology was more common 
over the age of 50 years.

Reduced mineral density  in women of the main group was 
noted in the majority of cases in the older age groups of patients: in 
40–49 years in 14% of cases; 50–59–20%; 60–69–28% and in the 
70–85 year — 38% of cases of osteopenia or osteoporosis.

Based on the analysis of the association of the two diseases in 
the age aspect, data, and digital X-ray densitometry studies it was 
revealed a positive dependence between osteoartrozis and osteo-
porosis. The results show that the incidence of osteoarthritis and 
osteoporosis is mainly observed after 40 years, but most often after 
age 50, whereas the expressed structural radiographic changes of the 
knee joint bones epimetaphysis are observed more after 60 years old.

Conclusions:
1) The women of Uzbek nationality in menopausal age after 

45 years we can see more frequent decline in bone mineral density 
and in the presence of osteoarthritis in these patients frequency of 
osteoporosis is increased mainly after 50 years of age.

2) Structural radiographic changes as subchondral cysts, local 
osteoporosis in women with osteartrosis is detected more near the 
articular surface — against the backdrop of the epiphysis bones of 
the knee joint.

3) The height of the epiphysis of the bone of the knee in os-
teoarthritis of third and fourth stages is reduced, which is more met 
on in the tibia.

4) Structural changes of epimetaphysis  in the bones of the 
knee joint were better identified on digital radiographs than analog, 
and were more common in patients older than 60 years.
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Mechanism of the development of apoptosis in the mucosa 
of the gastrointestinal tract in the mixed pathology

Abstract: The mixed pathology appears with immune-mediated and mitochondrial apoptosis under the influence of toxic 
and infectious factors. Characteristic for the mixed pathology is decreasing of p53, the sharp increasing of Bcl-2, TNF-α, cyto-
chrome C and hyper-production of IL-1b, IL-2, IL-6.
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Apoptosis  is  involved not only  into the “programmed” cell 
death, but also in the removal of some of them in the proliferation 
process of the cell population as well as in the death of individual 
cells in tumors. Programmed cell death — is the removal of cells 
whose survival is not desirable for the body, for example, mutated 
or infected by a virus cell. In this context, this process has a sig-
nificant biological influence due to DNA fragmentation prevents 
the transfer of genetic material into other cells [1]. Regulation of 
apoptosis by the body is a complex multifactorial process. It is per-
formed at the gene level by antagonistic principles. Pro-apoptotic 
gene p53 plays a critical role in tumor protection of the organism 
owing to its ability to prevent the fixation of genetic defect [2; 3]. 
The p53 gene is actively involved in the regulation of cell renewal. 
However, under pathological conditions it might mutate, acquiring 
at the same time opposing effect — inhibits apoptosis. Activation 
of p53 detains the cell cycle, which allows to repair of DNA before 
cell division or apoptosis starts.

Studying the mechanisms of regulation of apoptosis in various 
pathologies will permit to impact appropriately to the individual 
stages with the purpose of correction. The identification of bio-
chemical markers of apoptosis in the long -term should contribute 
to a deeper understanding of the mechanisms of pathogenesis of 
diseases, which improves the differential diagnosis and the creation 
of fundamentally new approaches of therapy.

Purpose of the study to determine mechanism and markers of 
apoptosis in the mucosa of the gastrointestinal tract in experimental 
mixed pathology: with combination of Salmonella infection and 
chronic hepatitis.

Material and methods. The research was carried out by put-
ting into experiment 120 white nondescript male rats, weighing 
100–120 gr. The animals were divided into 4 groups of 30 rats in 
each: 1-Acute experimental salmonellosis; 2-chronic hepatitis; 
3-mixed-pathology; 4-control. Salmonellas infection was simulated 
by intragastric administration of a single strain of the S.typhimurium 
(1  billion. Microbial bodies per 100  g weight of animals). The 
animals were under Rausch anesthesia decapitated on –1-, 4-, 7-, 
10 days after infection.

Chronic toxic hepatitis was reproduced by oral administration of 
the geliotrin solution and acidified hydrochloric acid (pH 7.0) at the 
rate of 50 mg/kg (5 mg geliotrin per 100 g body weight) once a week, 
for 42 days according to the methods of N. H. Abdullaev et al. [3]. The 
mortality rate was 8%. The animals were killed on the 60th, 90th and 
120th days of the experiment. According to the previous results [4], 
more profound signs of chronic hepatitis were found on the 90th day 
of the experiment, consequently, to get the mixed pathology infec-
tion poisoning by Salmonella infection was carried out in this period.

Indicators of apoptosis was determined by enzyme-linked im-
mune-sorbent assay for enzyme immunoassay analyzer of the com-
pany «Stat-Fax» (USA) as well as  implementing a test systems 
manufactured by LLC “Cytokine” (St. Petersburg).

The results of the study and discussion. Under the  influ-
ence of infectious factor in the mucosa of the gastrointestinal tract 
was developing oxidative stress and an imbalance in the system of 
POL-AOP (Figure 1). The level of malondialdehyde (MDA) in the 
gastric mucosa and intestine is increased on 1-, 4-, 7-, and 10th day 
of Salmonella infection in 2; 3; 3.9; 3.2 and 3.5; 5.2; 7; 8.1-fold, 
respectively, compared with the control group. The activity of su-
peroxide dismutase (SOD) in the gastric mucosa and intestine in 
the same period reduced by 1.6; 2; 3; 3.5 and 2.55; 2.9; 3.7; 4.1 and 
1.9 of catalase; 2.8; 3.2; 3.8 and 1.6; 2,3; 2.5; 3.4-fold, respectively, 
compared with the control.

As a result of this  imbalance POL-AOP  is occurs  inducing 
of iNOS, hyper-production of peroxynitrite. All this leads to deg-
radation of the membrane structure, the energy deficit, releasing of 
cytochrome C from mitochondria and consequently, disrupting of 
the barrier function, decreasing of MOS function.

These violations indicate the activation of the mitochondrial 
apoptosis pathway. On the other hand, activation of apoptosis con-
tribute cytokines have been found to increase the content of inter-
leukin IL-1β from the first day of the experiment, that causes the 
development of the inflammatory process and therefore more penal-
ized mitochondrial apoptotic pathway.

We have found of  increasing rate of TNF-α  — initiator of 
apoptosis in acute salmonellosis, especially on the 10th day of the 
experiment: 2.7 times compare to the control group. The protein 
content of Bcl-2 in all stages of studies was progressively increased 
(3.1, 4, 5.3 and 6 times, respectively, compare to the control). Thus, 
Salmonella infection is characterized by a mitochondrial pathway 
of apoptosis.

In chronic hepatitis was established activation of the immune 
system under the influence of geliotrin (Figure 2). The toxic factor 
activates cytokines and contributes to the formation of chronic im-
munodeficiency. Increased level of cytokine  IL-1b, IL-2, IL-6 
with the development of chronic geliotrin hepatitis was greatest 
on 90 th day of development (2-times compared to the control 
group).

On the other hand, the main sign of the hepatitis is a systemic 
lesion of the immune system by exposed autoantibodies. They con-
tribute to the development of immune-mediated apoptosis in ani-
mals. In all periods of the development of the pathology the level 
of Bcl-2 surpass the rates of the intact group 3.8; 4.3 and 4.6 times, 
respectively. The level of tumor necrosis factor, which is in combina-



Section 6. Medical science

158

tion with its receptor is considered as initiator of apoptosis also in-
creased sinuously in the dynamics of geliotrin caused hepatitis. Its 

level was higher than in intact 2, 3.1 and 2.6 times, respectively, dur-
ing the study period.

Fig. 1. The mechanism of developing of apoptosis in the mucosa of the gastrointestinal tract during Salmonella infection

The development of immune-mediated apoptosis is aggravated 
by the activation of free-radical processes, which is injury gradually 
of the membrane structure, following with losing cytochrome C, 
developing energy deficiency as well as reducing of the function 
of mono-oxygenate operation system. As is known, the structural 

components of the mucosa of the gastrointestinal tract mainly syn-
thesized in the endoplasmic reticulum. Therefore, when the func-
tion of MOS is inappropriate, the synthesis of these substances is 
reduced. As a result, in spite of the pathological process involved 
liver, the protective barrier of mucosa of the stomach is disrupted.

Fig.2. The mechanism of development of apoptosis in the mucosa of the 
gastrointestinal tract in geliotrin caused lesion of the liver

Thus, chronic hepatitis B is characterized by immune-mediated 
mechanism of development of apoptosis in the mucosa of the gastro-
intestinal tract. Investigation of the mechanism of apoptosis in the 

mucosa of the gastrointestinal tract in the mixed pathology was found 
two ways of its development, under the influence of toxic and infec-
tious factors: immune-mediated and mitochondrial (Figure 3).
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Fig.3. The mechanism of development of apoptosis in the mucosa of the gastrointestinal tract in the mixed infections

In the mixed pathology in the gastric mucosa and intestine the level of 
MDA increases with the duration of the study. The activity of the fer-cops 
antioxidant system — SOD and catalase — in the mucosa of the stom-
ach and intestines, in the mixed pathology, was reduced significantly in 
all periods of the study. The system nitric oxide violated more profound: 
the enzyme iNOS is intensified sharply and accumulated peroxynitrite.

As a result of the invalidity of POL-AOP system and the imbal-
ance in the system of nitric oxide, structural components of bio-
logical membranes was destroyed. Mixed-pathology was more pro-
found in monoinfected which led to the unbalancing of cholesterol 
and phospholipids of the intestinal mucosa, which further caused 
the dysfunction of the MOS. In microsomes the gastric mucosa 
and especially in the intestines was developed a significant short-
age of cytochrome P-450 and b5: detoxification processes were vi-
olated and toxic substances absorbed into the body. Mixed infec-
tion even more (than normal and hepatitis) inhibits the activity 
of glucose-6-phosphatase and NADPH-cytochrome C- reductase.

In the mixed pathology on 4-, 7-and 10-th days the level of 
cytochrome C was increased significantly compared to the control 
groups by 99.8, 131.6 and 182.7%, respectively.

Our research has shown that the combination of chronic hepa-
titis with acute geliotrin caused Salmonella infection occurs as over-
production of IL-1b, IL-2, IL-6, the severity of which depends on 
the duration of the disease period.

The mixed pathology mostly characterized by the reduction of 
p53 protein, especially on the 7th day of the experiment, compared 

to animals infected with Salmonella or with chronic geliotrin caused 
hepatitis. At the same time, the level of Bcl-2 in serum on 1-, 4-, 7-, 
and 10th days of the mixed pathology increases 5.5, 6.5, 7.3 and 
8.5 times as compared to the intact group. The same pattern was 
observed by TNF-α.

Therefore, in the mixed pathology under the influence of toxic 
and  infectious factors main characteristic  is development of  im-
mune-mediated and mitochondrial apoptosis.

Analyzing of the results of the study leads to the following con-
clusions:

1. Infection of Salmonella causes the mitochondrial pathway of 
apoptosis in the mucous membranes. Biochemical markers of this 
process occurs the progressive increasing of the proteins p53, TNF -α, 
Bcl-2 as well as loss of cytochrome C by mitochondria, which causes 
the energy deficiency and thus MOS dysfunction;

2. For chronic hepatitis it is typical immune-mediated apoptotic 
mechanism in the mucous membranes. Informational markers of this 
process are cytokines, that are activated under the influence of toxic 
(geliotrin) factors: by increasing several times of their level. In the 
formation of immune deficiency also involved antibodies. Immune 
dysfunctions complicate the progressing and outcomes of disease;

3. Especially effective affects of apoptosis could be observed as 
death of bacteria, since it does not starts the inflammatory response. 
But MOS dysfunction reduces the synthesis of components of mu-
cosal barrier which leads to reducing protection of them and the 
bacterium enters to the body tissues.
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Contemporary aspects of intrauterine infectivity in perinatal pathology
Abstract: The results of research concerning the study of nosological forms and etiology of diseases of 140 newborns 

with perinata l pathology have been presented. Perinatal pathology is manifested as sepsis, neonatal pneumonia and as a type 
of diarrhea. The main causative agent of sepsis, pneumonia and neonatal dispepsia is Staphylococcus aureus.Coincidence of 
phagostandard essential quality of staphylococcus isolated in mothers and newborns proves that the main source of newborns’ 
infection are mothers.
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At present the efforts of specialists of different countries are di-
rected to improvement of mothers’ health condition and giving birth 
to healthy children. In spite of introduction of more informative 
diagnostic methods and extension of the studied causative agents 
spectrum the problem of intrauterine infections and intrauterine in-
fectivity remains actual in perinatology, neonatology and pediatrics 
[4; 10]. Intrauterine infection is congenital. At present among con-
genital infections rubella, chlamidiosis, mycoplasmosis, toxoplas-
mosis, infection by simple herpes virus and cytomegalovirus occur. 
According to evaluated data about 400 cases of congenital rubella 
may be observed every year in RF [5]. Frequency of congenital cy-
tomegaloviral infection in RF is unknown, in the USA it is evaluated 
as 1% of the number of all newborns, frequency of congenital infec-
tion by the virus of simple herpes is 1 case among 1000 newborns, 
parvoviral infection is 1case among 400 newborns [8; 9].

It is known that congenital infections are carecterized by sever-
ity of their course and high frequency of unfavourable outcomes. 
Death rate in congenital toxoplasmosis makes 12%, congenital vi-
ral infection of simple herpes — to 90%, enteroviral infection- 80% 
and congenital rubella — 100%. Intrauterine infection always has 
clear clinical signs [2].

There are opportunistic infections (opportunistic microbiots) 
which are transferred from mothers to fetus, inhibit in the newborns 

body and produce persistency for a long time. They cause various 
pathologic conditions in perinatal and neonatal periods which fi-
nally result in formation of frequently sick children [1; 7].

Aim of the research. To study the causes of perinatal pathology 
of the newborns associated with mothers’ health and to determine 
etiological role of opportunistic microorganisms.

Material and methods of research. In order to find out the 
course of perinatal pathology and  intrauterine  infectivity there 
were examined 140 newborns admitted to the Regional Children’s 
Multiprofile Medical Center, the Department of newborns pathol-
ogy of Samarkand. The mothers of the newborns also underwent 
statisticoanamnestic and partially bacteriological study. Statistical 
processing of the results included evaluation of the average mean-
ing authenticity of dimensions according to Student criterion with 
assigned level of reliability (p < 0,05).

Results of the research and their discussions.The received re-
sults show that of 140 examined newborns 106 (75,7%) were ad-
mitted to DNP from the 1st to the 7th day of their life. The rest 34 
(24,3%) were admitted later from the 8th day to one month of age. 
Hospitalization of the newborns with various pathology show that 
they had ante-or internatal infectivity. On analysis of nosological 
forms of the disease diarrhea, sepsis, neonatal pneumonia and other 
purulent inflammatory diseases were revealed (Table № 1).

Tablе 1. – Nosological forms of the diseases in the newborns

The number of examined newborns Types of neonatal pathology The number of pathologies

140

Diarrhea 49 (35,1%)
Sepsis 29 (20,7%)

Neonatal pneumonia 24 (17,1%)
Pemphigus of the newborns 20 (14,3%)

Omphalitis 16 (11,4%)
Conjunctivitis 2 (1,4%)

A higher percentage of diarrhea  is marked compared to the 
other types of pathologies. Sepsis takes the second place and  is 
registered in 29 (20,7%) of 140 examined newborns. Altogether 
purulent inflammatory processes including sepsis are marked in 67 
(47,8%)newborns. It is known that in perinatal period upper men-
tioned diseases like sepsis, neonatal pnewmonia and diarrhea appear 
to be themain and basic cause of newborns’ death [3; 6]. So the 
study of clinical manifestations and etiological role of microorgan-
isms in perinatal pathology are of great practical interest. In order 
to determine microbe etiology in perinatal pathology feces, blood, 
mucus from fauces and pus are taken for bacteriological study. The 

analysis of the received data show (Table № 2) that gram-positive 
flora prevailed in feces contents. It was noted that in sepsis and pu-
rulent inflammatory diseases gram-negative bacilli and streptococci 
were inferior to staphylococci. Probably these changes in etiological 
structure of a number of purulent inflammatory diseases took place 
under the influence of many factors but mainly as a result of obtain-
ing resistance by staphylococci to many antibiotics.

Microbe scenery of perinatal pathology in the newborns.
In order to study pathogenic properties and antibioticosensitiv-

ity pathological material of 1–2 stapphylococcal strains were iso-
lated from each sample. 150 strains were isolated and studied. All 
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of them were hemolytic, had golden colour of pigment and 96 
(64%) of 150 coagulated plasma. The study of antibioticosensitivity 
shows that staphylococcal strains appeared to be resistant to amy-
cocin, amoxiclav, cephazolin and ciprofloxacin. Of 150 strains only 
20 (13,3%) manifested high resistance to amycocin, 10 (6,6%) to 
amoxiclav, 17 (11.3%) to cephazolin, 33 (22%) to ciprofloxacin. The 
rest strains had average and mild sensitivity. Staphylococcal strains 
appeared to be very sensitive to gentomycin (60–40%), cefotoxin 
(45–30.1%) and ceftriaxion (61–40,6%). So the most effective anti-

biotics against staphylococci are gentomycin, cefotoxin, ceftriaxion.
The study of anamnestic data concerning health of 34 moth-

ers of the newborns with perinatal pathology show that all moth-
ers (100%) have anemia; during their pregnancy 24 of 34 mothers 
underwent the grippe, 17-toxicosis, 11 had threat of fetal loss and 
5 had pyelonephritis. Physiological course of the delivery period is 
noted in 17 cases, intramuscular and intravenous stimulation was 
carried out in 7 cases, cesarean section delivery in 4 cases. Waters 
were dirty in 13 cases.

Table № 2. – Microbe scenery of perinatal pathology in the newborns

The number of exam-
ined newborns

Type
of pathology

Material for 
study

The number
of samples Type of microbe It is revealed

140

Diarrhea Feces 49

St.aureus 5 16 (32,7%)
St.aureus 5 + Candida 12 (24,5%)

ЭПЭК 5+ Candida 11 (22,5%)
ЭПЭК 5 6 (12,2%)
Candida 4 (8,1%)

Sepsis Blood 29

St.aureus 19 (65,7%)
St.aureus+ Candida 3 (10,5%)

Streptococcus 4 (13,9%)
E. Coli 2 (6,9%)

Neonatal pneu-
monia

Mucus from 
fauces 24

St.aureus+ Candida 15 (62,5%)
Klebsiella + Candida 9 (37,5%)

Pemphigus of the 
newborns Pus 20

St.aureus 12 (60%)
Streptococcus 4 (20%)

St.aureus+ Candida 4 (20%)

Omphalitis Pus 16
St.aureus  10 (62,5%)

St.aureus+ Candida - 6 (37,5)
Conjunctivitis Pus 2 St.aureus 2 (100%)

It is impossible to establish the source of infection on the ba-
sis of study of Candida, Streptococcus, Klebsiella, E. Coli biologi-
cal properties isolated in medical staff, mothers and newborns as 
these microorganisms are identical in all sources. However while 
studying staphylococcal phagosensitivity it is possible to determine 
the source of infection in perinatal pathology of the newborns. For 
this purpose we isolated 56 strains of staphylococci from mothers’ 
nipples and 96 strains from various pathological of the newborns 
and their phagostandard essential quality.

According to phagostandard results most of staphylococcal 
cultures were lasered by phages of the I and III group. We were in-
terested in coincidence of phagostandard results between staphylo-
coccal strains isolated in mothers and their newborns. It should be 
noted that phagoscenery of staphylococci isolated from mothers’ 
nipples and from various foci of damage to the newborns are rather 

similar and epidemic phagotypes: 80, 81, 83A prevail among them. 
This circumstance makes it possible to suggest that in the conditions 
of maternity wards mothers’ role in the development of perinatal 
pathology is great.

Conclusions.
1. On the basis of the performed study it can be said that ane-

mia, pyelonephritis, viral infection suppress natural factors of pro-
tection of mother’s body which effects unfavourably the formation 
of fetal immune status and development of perinatal pathology.

2. Among perinatal pathology diarrhea then sepsis and pneu-
monia prevail. Etiological role is mainly attributed to gram- positive 
antagonistic staphylococci.

3. Coincidence of phagostandard essential quality isolated in 
mothers proves that the main source of newborns’ infection are 
mothers.
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Morphological aspects of poly-organic impact of radio 
frequency electromagnetic radiation in experiment

Abstract: The impact of radio frequency electromagnetic radiation (RFEMR) on morphological responses of some or-
gans of experimental animals has been studied. The RFEMR effect was shown to manifest itself by pathological changes in 
the structure of the majority of organs and tissues with the critical impact of the micro-vascular bed impairment on not only 
morphological, metabolic but also many other homeostasis shifts that occurred.
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Morphological changes in the body are the direct reflection of 
the processes which are responsible for compensatory and adaptive 
responses to the effect of environmental factors, as well as for detoxi-
cation of exo- and endotoxins, for regulation the immune response, 
homeostasis and other functions as well. Therefore, studying the 
morphological response at different levels of the of biological system 
organization being under the exposure to RFEMR is an important 
and urgent problem both from the point of view of understanding 
the mechanisms of the biological action and evaluation of its danger 
for human health [1,5–19; 2, 124–140].

Proceeding from the above-stated, the goal of the research was 
defined, i. e. to reveal the profile and dynamics of the morphological 
and functional changes in some organs and tissues (the brain, lungs, 
liver, stomach, large and small intestines, spleen, kidney, android 
glands) of rats in experiment with their exposure to RFEMR.

The experiment involved 72 white male rats weighing 220–
280 g. All animals were randomly divided into four groups (20 ani-
mals  in each group under study and 12  controls). The animals, 
have acclimatized for at least 1  week prior to any experimental 
procedures, were housed, monitored and exposed in accordance 

with the institutional animal ethics requirements. Food and water 
was provided ad libitum. Once acclimatized, groups of rats were 
placed  into standard plastic cages with modified plastic lids, in-
stead of metal lids, in order to avoid interference with the radia-
tion. Animals of three groups under study were exposed to RFEMR 
at 1800 MHz frequency and energy stream density (ESD) of 50, 
500 and 1000 mcW/cm 2, accordingly; group 4 (controls) was not 
exposed to RFEMR. SM-300 generator, BLWA 1719–20 capacity 
amplifier (20 watt), HL040 passive aerial (Germany) were used as 
the RFEMR source. The RFEMR set exposure was checked daily 
by measuring instruments of the energy stream density PZ — 18 
(Russia) and NBM — 550 (Germany) with isotropic gauges. The 
experiment consisted of two stages: one month (the acute stage) and 
three months (the chronic stage) round-the-clock exposure (with a 
break for feeding). The laboratory animals (rats) were killed accord-
ing to the IACUC recommendations (1) on the basis of PHS Policy. 
Morphological research was conducted by the standard methods of 
light microscopy with hematoxylin-eozin staining (h-e) [3, 36–37]. 
The following organs have been examined: the liver, brain, stomach, 
small and large intestines, spermary, heart.

Figure 1. The rat’s liver after 1-month exposure to 500 mcW/cm 2 (h-e, 10 x 16). Impairment of hepatocytes 
complexes, moderate hyperchromatism and degeneration (vacuiolization) of hepatocyte’s nucleus
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The morphological changes arising in the liver tissue due to 
the RFEMR exposure were characterized by different severity level 
and developed both in hepatocytes and the vascular-stromal renal 
structures. The RFEMR exposure lasting 30 days  in the dose of 
50 mcW/cm 2 (Fig.1) did not lead to any lesions in the general liver 
architectonics. There were microcirculation impairments manifest-
ing themselves in non-uniform plethora of the renal parenchyma of 
diffuse or mosaic character, emptying the portal part and sinusoids, 
impairment of hepatocyte complexes, moderate hyperchromia and 
degenerations of hepatocytes’ nucleus. However, we have not found 
out lymphoid-plasmocytic infiltration and fibrosis.

Even when the exposure was 500 mcW/cm 2, the impairment 
of the general architectonics of the liver manifested by dramatic 
reduction of relative volume of the microcirculation bed has al-
ready been observed. It is caused both by microcirculation disor-
ders described above and a change in the hepatocyte size. More 
considerable changes were observed after RFEMR exposure at 
1000 mcW/cm 2.

Similar to the aforesaid, the changes in rats of group 1 were re-
vealed after three months exposure at 50 mcW/cm 2. Unlike the previ-
ous group, dystrophic changes in hepatocytes were more expressed 
that can suggest activation of apoptosis processes at longer RFEMR 
exposure. When the RFEMR exposure during 3 months was greater, 
e. g. 500 and 1000 mcW/cm 2, we observed the further increase in the 
signs of liver architectonics impairment occurred due to critical mi-
crocirculation defects and accruing proteinosis. When examining the 
brain tissues of the rats of group 1 after one month exposure, no sig-
nificant morphological changes were found, while at 500 mcW/cm 2 
exposure, the neocortex edema in the form of bursting the deep layers’ 
tissue of the cortex was revealed. Changes in the brain tissue were even 
more considerable at 1000 mcW/cm 2 RFEMR.

The structural features of the RFEMR impact within 3 months 
(Fig. 2) on the brain tissue of the rats were characterized by rough-
er morphological changes looking like perineural and perivascular 
edema that has led to red blood cells sludge and formation of mi-
crothrombs, microcysts and microvesicles.

Figure 2. The rat’s brain, 500 mcW/cm 2 (h-e, 10x16). Impairment of the neuroglia integrity, multiple bursts

The morphological examination of the rats’ spermaries has 
revealed that the reproductive organ  is the most sensitive to the 
RFEMR impact. According to our observation, the structural changes 
manifest themselves both at the tissue and cellular levels that could 

not but affect the regenerative, reproductive and endocrine functions 
of the male rats. In this aspect, the results of our research agree with 
U. G. Grigoriev’s opinion (1980) that “the sexual glands compose the 
group of the critical organs most sensitive to the exposure”.

Figure 3. The rats’ spermaries, 1000 mcW/cm 2 for 3 months. No normal structure of the spermatogenous epithelium, 
no way to distinguish the strata of distribution due to necrosis of the germinal epithelium of the tubules (h-e, 10x16)

The morphological changes in the rat spermary accrued un-
der the effect of RFEMR with an increase in the exposure dose and 
time of the treatment from 1 till 3 months (Fig. 3). In spite of the 
fact that there are enough spermatids and spermatozoids in the lu-
men of seminiferous tubules, many of them had the impaired struc-
ture. The 1000 mcW/cm 2 RFEMR exposure within 3 months was 
morphologically characterized by the most negative impact on the 
rat spermaries and demonstrated the complete loss of regenerative 
abilities of the spermatogenous epithelium.

When analyzing the morphological changes in the tissues of the 
gastrointestinal system in modeling “acute” and “chronic” types of 
RFEMR exposure, some characteristic structural regularities (Fig. 
4, 5) have been also revealed.

The most expressed changes in the stomach were found in the 
mucous membrane, actually in the glandular layer and the gastric 
micro-villi, accruing in process of an increase in the RFEMR expo-
sure. They were characterized by hypoplasia, hypotrophy and atro-
phy of mucous and glandular structures. Similar impairments were 
revealed in the tissues of the small and large intestines.
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Figure 4. The rat’s stomach. (1000 mcW/cm 2 RFEMR, 3 months) Deformation and partial destruction of 
the micro-villi of the gastric fundus fold. Signs of hypotrophy with atrophy sites (h-e., 10х16).

Figure 5. The rat’s small intestines. (1000 mcW/cm 2 RFEMR, 3 months), the thinned apical layers and 
the destroyed intestinal villi. Destruction with expressed hypotrophy and atrophy sites in the apical layers (h-e., 10х16)

In the cardiovascular system, there were also marked consider-
able morphological and functional changes aggravating in the pro-
cess of an increase in the RFEMR dose and duration of its impact.

Micro-vascular impairment, in our opinion, is the critical fac-

tor in the expression of structural manifestations both in acute and 
chronic RFEMR impact on the organs and tissues.

Thus: The RFEMR impact is manifested by pathological chang-
es in the structure of the majority of organs and tissues.
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Marfan syndrome and its genealogic characteristics
Abstract: Marfan syndrome is met in 62% of each generation of pedigree and it is called vertical transfer of the disease. 

Correlation of sick and healthy persons is about 1:1. Sick men and women have similar transmission rate of the disease to their 
children. In 26.1% of the patients alterations of the organ of vision was the single symptom of Marfan disease, besides genetic 
tests.

Keywords: Marfan syndrome, genealogic signs, optic manifestations, children.

Among all hereditary diseases of connective tissue the great-
est interest for pediatricians and general practitioners is caused by 

Marfan syndrome as the life duration of these patients is limited 
by 30–40 years [3; 4]. That disease with autosomal-dominant type 
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of inheritance, which is included to the group of hereditary fibrilli-
nopathies, hereditary pathology of connective tissue with alterations 
of skeleton, eyes and cardiac vascular system [6].

Marfan syndrome is a hereditary disease characterized by lesion 
of connective tissue. In Marfan syndrome connective tissue has de-
fects displayed in pathologies of various systems of an organism in-
cluding skeleton, eyes, blood vessels, nerve system, skin, lungs, etc. 
[2; 5]. Marfan syndrome is met among human of all races and vari-
ous ethnic groups, both in men and women. It is a quite rare disease 
met approximately in 1 of 5000 people. The researchers revealed that 
the disease is conditioned by mutation of fibrillin gene in the 15th 
chromosome. That mutation leads to abnormalities in the secretion 
and structure of fibrillin [1; 6].

About in 75% cases gene of Marfan syndrome is transmitted to 
children from their parents who have that disease. The type of in-
heritance is autosomal-dominant, and that means that a child born 
by the parents having Marfan syndrome in 50% cases will inherit it 
(Kainulainen K.et all,). Authors state that in 25% cases none of the 
parents have the disease. Genetic mutations provoked by Marfan 
syndrome appear spontaneously in oocyte or spermatozoid at the 
moment of impregnation. The reason of its appearance is not clari-
fied yet, but the children born with that mutation in 50% cases pos-
sibly transmit that disease to their children [3; 6].

It is established that in 90% of all Marfan syndrome cases there 
were no difficulties in diagnostics, as a rule. Though in 10% cases di-
agnostics was difficult [2; 5]. In these cases it is especially important 
to perform detailed examination of the maximal number of patient’s 
relatives. The check up program for these families should include 
consultations, ophthalmologic and cardiologic examinations and 
echocardiography.

The objective of that research was to study genealogic symp-
toms of Marfan syndrome.

Materials and methods of the research: for the detection of 
heredity rate of Marfan syndrome genealogic method was used for 
checking of 115 first relation degree relatives (parents, sibs) of the 
children suffering Marfan syndrome (23 patients). We composed a 
detailed pedigree including the data of diseases in 2–3 generations 
of a family. Genetic material was collected in both parents’ lines by 
means of cross interview of both parents, sometimes grandmothers 
and grandfathers.

Results of the research: diseases with autosomal-dominant 
type of inheritance including Marfan syndrome are characterized by 
fact that for the development of the disease it is enough just to in-
herit mutant allele from one of the parents. The majority of diseases 
of that type are characterized by pathologic state which do not cause 
serious damage for human health and mostly do not affect ability 
to have children.

Thus, according to the obtained data in the analysis of pedigrees 
we noted that 72% had diseases of connective tissue both in mother’s 
and father’s lines. 54% of the relatives had registered injures of eyes 
and alterations in cardiac-vascular system combination. 62% of rela-
tives in each generation had symptoms of Marfan syndrome. Among 
them in 26 families we observed 2 members with Marfan syndrome, 
in 18 families — 3 members and more.

56.6% of relatives with symptoms of Marfan syndrome had 
combinations of symptoms such as deformations of thoracic cage, 
vertebral column and various degrees of myopia. 48% of the relatives 

with Marfan syndrome had combination of big height, alterations in 
eyes and cardiac-vascular system. In 32% cases there was subluxation 
+ big height + arachnodactyly. In 17% we registered alterations in 
CNS such as convulsions together with clinical manifestations of 
that syndrome.

Thus, MS is observed in 62% of each generation of pedigree, 
and it is called vertical transmission of the disease. Correlation of 
healthy and sick family members was close to 1:1. Sick men and 
women have similar transmission of the disease to their children — 
boys and girls. The more severe is the effect of the disease on re-
production, the greater proportion of sporadic cases (mutations) is.

On the next stage we were interested in the problem of the ef-
fect of heredity to optic manifestations of MS among 23 examined 
children.

For the definition of the development of certain alterations in 
organ of vision in the patients with Marfan syndrome the children 
were divided to 2 groups. The first group included 9 children with-
out heredity in family history (39.1%), and the second group 14 
(60.9%) patients among which there was registered heredity of Mar-
fan syndrome among relatives (parents, children or sibs) who were 
sick or had symptoms of Marfan syndrome.

In ophthalmologic tests of the patients of the first group with 
Marfan syndrome (18 eyes) we determined that acuity of vision was 
from 0.001 to 1.0; emmetropy was diagnosed in 5 eyes (27.8%); 
abnormalities of refraction were registered in 13 eyes (72.2%).

Among them in most cases there was myopic astigmatism — 
5 eyes (38.5%), hypermetropia — 3 eyes (23.1%), myopia — 2 eyes 
(15.4%), hypermetropic astigmatism  — 2  eyes (15.4%), mixed 
astigmatism — 1 eye (7.7%).

Amblyopia of various degrees was revealed in 6 eyes (33.3%). 
Internal optic pressure varied in the range 7.9–28.1 mm of mercury 
column, refraction power of cornea — 37.0–45.0 diopters, ectopy 
of crystalline lens was diagnosed in 2 eyes (11.1%), lesion of optic 
nerve in 3 eyes (16.7%), dry conjunctivitis in 10 eyes (55.6%).

In ophthalmologic tests of the patients of the second group 
(28 eyes) we determined that acuity of vision was in the limits from 
0.001 to 1.0, emmetropy was diagnosed in 8 eyes (28.5%), abnor-
mality of refraction was detected in 20 eyes (71.4%). Among them: 
myopia in 5 eyes (25%), myopic astigmatism in 7 eyes (35%), hy-
permetropia in 2 eyes (10%), hypermetropic astigmatism in 4 eyes 
(20.0%), mixed astigmatism in 2 eyes (10%). Amblyopia of various 
degrees was detected in 12 eyes (42.8%).

Internal optic pressure was from 7.1–43.5 mm of mercury col-
umn. Refraction power of cornea was from 38.5 to 44.5 diopters.

Ectopy of crystalline lens was diagnosed in 10 eyes (35.7%). 
Lesion of optic nerve was observed in 5 eyes (17.8%). Dryness of 
eyes caused by the pathology of water and mucin layer of lachrymal 
film was observed in 18 eyes, and it was equal to 64.3%.

Ectopy of crystalline lens is met in 35.7% of the patients with 
Marfan syndrome with family heredity, different from the patients 
of the 1st group, where ectopy was diagnosed in 11.1% cases.

Conclusions:
1. Prevalence of optic manifestations in Marfan syndrome is 

effected by heredity in family.
2. In 26.1% of the patients alteration of organ of vision was 

the only symptom of Marfan disease, besides genetic tests.
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The values of cell-mediated immunity and antigen-conjugating 
lymphocytes in patients with Herpes viral injure of organ of vision

Abstract: The achieved results of the immunologic study of 54 patients with Herpes viral injure of eyes, among which 
there were 25 (46.3%) patients with primary apply because of pathology of organ of vision and 29 (53.7%) patients with 
chronic progressing of the disease, show the presence of deep secondary immune deficiency state with expressed misbalance 
of immune regulatory sub populations of lymphocytes and deep destructive alterations in the tissues of eyes. And that was in-
dicated by high values of antigen-conjugating lymphocytes to tissue antigens of cornea, vascular membrane, crystalline lens 
and corpus vitreous.

Keywords: herpetic injuries of eyes, immunologic status.

Topicality. For health care system ophthalmic Herpes presents 
a serious problem not only because of its prevalence, but also as a 
result of severe complications. Clinical manifestations of eye Herpes 
are not studied well yet. In relation to this in many cases, on the basis 
of only clinical data without laboratory confirmation, that diagnosis 
can be stated just approximately [2; 5].

The necessity of herpetic infection diagnostics appears if there is 
no dermal or mucous syndromes. At the present time according 
to international standards three levels of diagnostics are used: I — 
definition G class antibodies, and if it is a new-born baby — im-
munoglobulin М (total) in umbilical blood  in case of suspicion 
of vertical transmission; II — definition of specific antibodies class 
M and cytologic test of the scrape; III — chain polymerase reaction 
method for definition of DNA of viruses in various bio substrates 
(blood, tear, cerebral-spinal liquor, amniotic water, bioptates) [4].

Like  in other chronic diseases with persistence of  virus, in 
cases of herpetic  infection there  is development of  immune de-
ficiency states conditioned by failure of various parts of immune 
system and its inability to eliminate the virus from an organism. 
Though virus neutralizing antibodies preserved for the whole life, 
sometimes in quite high titers, interfere the spread of infection, but 
do not prevent appearance of relapses [1]. With the progressing 
of immune suppression activation of the virus becomes more often.

According to literature and our own patients’ follow up data 
herpetic injures of eyes differ by severe stable recurrent progress, 
often causing significant impairments of optic functions, reflec-
tion of which are immunologic disorders, for the restoration of 
which we need long-lasting and complex courses of therapy [3].

The objective of the study was definition of the character of 
organism’s immune reaction dynamics and expression of pathologic 
alterations in the tissues of eye in ophthalmic Herpes.

Materials and methods. Immunologic studies were held in 
54 patients with herpetic injures of eyes. 25 (46.3%) patients out of 

the total number applied to a doctor with pathologies of organ of vi-
sion for the first time, the rest 29 (53.7%) patients had chronic pro-
gressing of the disease. 21 (72.4%) out of 29 patients with chronic 
progression of the disease had exacerbation of the disease 2–5 times 
within a year, and the rest 8 (27.6%) patients had 6–8 times of oph-
thalmic diseases exacerbations for the same period.

Assessment of immunologic status was performed in compli-
ance with the recommendations of R. M. Khaitov (1996) and 1 level 
tests for T-cellular  immunity according to the following  values: 
amount of circulating T-lymphocytes and its main immune regula-
tory subpopulations of T-helpers and T-cytotoxic cells. phenotyp-
ing of lymphocytes in peripheral blood was performed by means 
of  indirect rosette-formation  in compliance with the method of 
F. U. Garib et al. (1995). In the work we used commercial conjugates 
of MCAT produced by SRI of Immunology of the MHC of Russia 
(Moscow, “Sorbent” Ltd.): CD3, CD4, CD8 and CD20 (common 
pull of T-lymphocytes, T-helpers/inductors, T-cytotoxic cells and 
B-lymphocytes, respectively). We also calculated immune regula-
tory  index (IRI) of CD4/CD8  correlation. Blood lymphocytes 
served to be material for the research.

Besides that, for the definition of the depth of eye injure we 
performed the study of antigen-conjugating lymphocytes spe-
cially sensitized for tissue antigens of cornea, crystalline lens, 
corpus vitreous and vascular membrane of the eye in the same 
patients.

Results and discussion. Comparative analysis of the cell-
mediated immunity dynamics in the patients with primary and 
recurrent ophthalmic Herpes showed the absence of significant 
differences between the values in these groups, correspondingly 
staying very reliably low in comparison with the control values. 
so, the patients with primary apply had 1.2 fold decrease of the 
total pull of T-lymphocytes (CD3+ lymphocytes), В –lympho-
cytes (CD20+ lymphocytes) and 1,4 fold decrease of IRI (immune 
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regulatory index CD4+/CD8+) by means of expressed decrease of 
helper line of immunity, testifying suppressor character of immune 
response. Identical picture was observed in the patients with chron-
ic herpetic injure of eyes. So there was 1.2 fold decrease of CD3+ 
lymphocytes, 1.1 fold CD20+ lymphocytes, and 1.3 fold decrease 
of IRI (CD4+/CD8+). As a result of the performed therapy patients 
with primary episode of the disease with ophthalmic Herpes had 
some positive dynamics (1.03 fold rise of CD3+ and CD20+- lym-
phocytes, 1.2 fold increase of IRI level by means of significant in-
crease of helper subpopulation of T-lymphocytes, while in cases of 
relapse of chronic disease we observed its absence (CD4+ lympho-
cytes — 19.37±0.37 before and 19.37±0.31 after the therapy) or 
even negative dynamics of some values of cell-mediated immunity 
(CD8+- lymphocytes –18.44±0.49% before and 17.89±0.34% af-
ter the therapy). In relation to that there is notable reliable increase 
of immune regulatory index in the primary episode (0.98±0.04 be-
fore and 1.13±0.03 after the therapy) and absence of IRI dynamics in 
relapse cases (1.07±0.03 before and after the therapy — 1.09±0.03).

Analysis of the obtained data showed the highest  values 
of ACL to TAG of cornea and vascular membrane both in the 
primary episode and relapse of chronic ophthalmic Herpes 
(7.00±0.50%; 7.44±0.35%; 6.03±0.35% and 7.48±0.41%, respec-

tively), reliably different from the normal values. Less expressed 
pathologic disorders were also observed  in crystalline lens and 
corpus  vitreous of eyes both  in primary episode (3.76±0.18% 
and 3.28±0.21%, respectively), and recurrent ophthalmic Herpes 
(3.48±0.20% and 3.83±0.22%, respectively). Values change ratio in 
relation to the values before the therapy showed that more expressed 
dynamics of recovery of pathologic impairments was noted in the 
primary episode (1.4 fold to ACL to TAG of cornea, 1.3 ACL to 
TAG of crystalline lens and vascular membrane) in comparison with 
the relapse (1.2 fold to ACL to TAG of cornea and vascular mem-
brane, 1.1 fold ACL to TAG of crystalline lens).

Conclusion. Thus, the obtained results show the presence of 
deep secondary immune deficiency status with expressed misbal-
ance of immune regulatory subpopulations of lymphocytes (CD4+ 
and CD8+- lymphocytes), with expressed decrease of IRI indicating 
suppressive character of immune reaction of an organism and deep 
destructive alterations in the tissues of eyes, confirmed by high val-
ues of ACL to TAG of cornea, vascular membrane, crystalline lens 
and corpus vitreous. After the performed common pathogenetic 
therapeutic measures the more expressed dynamics of the recov-
ery of pathologic impairments was noted in the primary episode of 
ophthalmic Herpes, then in chronic recurrent forms of the disease.
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Application of the new diagnostic complex of biomarkers in 
patients with Alzheimer’s disease and vascular dementia

Abstract: The article presents data on new methods of diagnostics of Alzheimer’s disease in a comparative perspective with 
using the ischemic scale of Khachinsky. In this regard, we studied 147 patients, who were divided into 3 groups. In the research 
we found that the use of our diagnostic method increases the diagnostic value of using ischemic scale of Hachinski.

Keywords: Alzheimer’s disease, scale of Khachinsky, beta-amyloid protein, apolipoprotein E4, dehydroepianderosteron 
sulfate.

Alzheimer’s disease is a progressive neurodegenerative lesion 
with individual characteristics of the course and severity of symp-
toms, as well as multiple converging etiopathogenetic mechanisms. 
The etiology of this lesion is not fully understood. Some research-
ers suggest that the convergence of such risk factors as advanced 
age, presence of epsilon 4 genotype lipoprotein E, obesity, insulin 
resistance, vascular factors, dyslipidemia, hypertension and inflam-

matory markers [1, 475–481] launches pathophysiologic cascade 
which lead to pathology of Alzheimer’s type and developing of 
dementia [2, 1364–1370]. Modern understanding of Alzheimer’s 
disease is based on the gradual biological changes that occur, appar-
ently, decades before the first symptoms. Today, great importance is 
given to potential biomarkers that can detect biological changes [3, 
49–70]. Nowadays there is no biomarker which for self-use in clinic 
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could be a decisive factor in the diagnosis of Alzheimer’s disease. 
This is primarily due to the definition of cross-known biomarkers 
correlated as with the course of Alzheimer’s disease as with other pa-
thologies of the nervous system. In this regard, we have put forward 
the hypothesis of the complex use of the most important biomark-
ers for early diagnosis and monitoring the effectiveness of therapy 
and identifying groups of risk for Alzheimer’s disease. The essence 
of the hypothesis is a one-time determination of a number of bio-
markers in patients (degydroepianderosteron sulfate (DHEA-S), 
apolipoprotein E4 (ApoE-4) and beta-amyloid protein (Aβ1–42)) 
and according to discriminatory levels of these compounds devel-
oping an appropriate diagnosis or putting the patient to the risk of 
developing Alzheimer’s disease. When creating this hypothesis, we 
proceeded from the known data of modern research, a model de-
scribing the pathogenesis of Alzheimer’s disease, which can be used 
for potential therapeutic approaches [4, 30025–30035].

We combined our proposed diagnostic complex biomark-
ers with  ischemic Khachinsky scale [5, 315–326]. Ischemic scale 
Khachinsky [6, 1084–1085] includes criteria for assessing the pa-
tient’s condition and conduction etiology of the pathological process. 
According to the scale Khachinsky, score more than 7 points suggests 
a vascular cause of dementia, and less than 4 points — does not con-
firm the vascular etiology of the process, 4–7 score does not allow one 
to determine the probable cause of dementia. The most significant 
signs of ischemic scale Khachinsky that differentiate vascular demen-
tia from Alzheimer’s disease, is an acute onset, progression and step-
fluctuating course of the disease, presence of hypertension, previous 
stroke and focal neurological symptoms. Ischemic Scale Khachinsky 
helps to differentiate vascular dementia from Alzheimer’s disease, 
but its value for the diagnosis of vascular dementia without strokes, 
as well as of mixed dementia remains low. Using this scale is possible 
only for one option — vascular dementia with strokes.

The aim of this work was to correlate the expression of biomark-
ers (beta amyloid protein (Aβ1–42), apolipoprotein E4 (ApoE-4), 

dehydroepianderosteron sulfate (DHEA-S)) in patients with vary-
ing degrees of intensity by Khachinsky scale.

We studies 147 patients with verified diagnosis of Alzheimer’s 
disease (n=17), early Alzheimer’s disease (n=30) and chronic cere-
bral ischemia (n=100).

The average age of patients with Alzheimer’s disease was 
71,05±1,15 years, with early AD — 57,2 ± 0,92 years, with chronic 
brain ischemia — 67,18±1,06 years. In Alzheimer’s disease, wom-
en accounted for 47,1±12,1% of the number of studied patients, 
with the diagnosis of early Alzheimer — 50,0±9,1%, with chronic 
brain ischemia — 61,0±4,9%. In Alzheimer’s disease patients under 
the age of 60 years were not found, and the distribution of patients in 
the age period 61–70 years and older than 70 years were approxi-
mately equal. At an early stage of Alzheimer’s disease a significant 
portion of patients (73,3±8,1%) was under 60 years (age between 
40–60 years), while there were no patients over 70 years. In chronic 
brain ischemia, most patients were older than 70 years (40,0±4,9%), 
but the proportion of patients in the age groups 40–60 years and 
61–70 years was also significantly (25,0±4,3% and 35,0±4,8%, re-
spectively).

Test biomarkers were determined in blood serum. Determina-
tion of beta-amyloid 1–42 protein (Aβ1–42) was performed using 
of commercial kits for ELISA studies Human amyloid beta 1–42 
(Aβ1–42) ELISA Kit (EASTBIOPHARM, China), determination 
of apolipoprotein E4 was performed using commercial kits Human 
Apolipoprotein E4 (Apo-E4) ELISA Kit (EASTBIOPHARM, Chi-
na), the definition of dehydroepianderosteron sulfate (DHEA-S) 
was carried out using commercial kits ImmunoFA-DGEA-S (Im-
munotex, Russia).

Results and Discussion
The results of expression of biomarkers (beta amyloid protein 

(Aβ1–42), apolipoprotein E4 (ApoE-4), dehydroepianderosteron 
sulfate (DHEA-S)) in patients with varying degrees of intensity are 
given on a scale Khachinsky listed in the table (Table 1).

Table 1. – Results of biomarkers` rates in patients with varying severity on a scale Khachinsky (n = 147)

Early AD
(n = 30)

Correlation 
coefficient

AD
(n=17)

Correlation 
coefficient

Chronic cere-
bral ischemia

(n=100)

Correla-
tion coef-

ficient

N
um

be
r o

f p
oi

nt
s o

n 
th

e s
ca

le
 K

ha
ch

in
sk

y

Le
ss

 4

Number
of patients (abs), %

50,0±9,13% 
(15)

47,1±12,1
(8) –

Аβ1–42, pg/ml 390,8±11,21 –0,268 600,0±16,58 0,018 –
АроЕ-4, ng/ml 29,75±1,09 –0,371 59,2±2,31 –0,504 –
DHEA-s, mmol/l 0,16±0,01 0,277 0,13±0,01 0,408 –

4–
7

Number
of patients (abs),%

50,0±9,13% 
(15)

52,9±12,1
(9) –

Аβ1–42, pg/ml 404,6±12,98 0,137 637,7±25,77 0,203 –
АроЕ-4, ng/ml 31,3±1,33 0,23 63,7±2,83 0,674 –
DHEA-s, mmol/l 0,13±0,01 0,574 0,2±0,02 –0,199 –

Бо
ле

е 7

Number
of patients (abs),% – – 100,0% (100)

Аβ1–42, pg/ml – – 313,6±4,78 0,142
АроЕ-4, ng/ml – – 21,2±0,44 0,087
DHEA-s, mmol/l – – 0,142 1,14±0,09 –0,022

In patients with chronic cerebral ischemia score was greater 
than 7, the average was 10,9±0,13. This allows you carry this contin-
gent of patients safely to the group with vascular neurodegenerative 
disease. In patients with early AD points were from 50,0±9,13%, in 
the «gray zone» from 4 to 7, what doesn`t allow, according to the 
scale Khachinsky, to diagnose neurodegenerative disorders. How-

ever, determination of biomarker complex (Aβ1–42, ApoE-4 and 
c-DHEA) showed that the levels of these diagnostically significant 
proteins are comparable to values in patients with early stage AD: 
Aβ1–42 above 400 pg/ml, ApoE 4 above 31,0 ng/mL DHEA-to 
below 1,0 mol/l; patients with vascular cause of pathological states 
of the brain — Aβ1–42 above 313,6±4,78 pg/ml, ApoE 4 above 



Morphological researches of liver at chronic intoxications with drugs and alcohol and their combination

169

21,2±0.44 ng/mL DHEA-c 1,14±0,09 m.mol/l. Thus, differences in 
performance between two groups are significant (between Aβ1–42–
29,0%, ApoE-4–47,6%, DHEA-S — 8,7 times) allows surely include 
patients with a score 4–7 by scale Khachinsky to a group with symp-
toms of Alzheimer`s disease.

In patients with AD number of patients with the distribution 
of points in the «gray zone,» i. e. in the range from 4 to 7, have 
been significant — 52,9 ± 12,1%. Here, the markers have been cor-
related with those values characteristic of already developed AD: 
Aβ1–42 above 600 pg/ml, ApoE-4 above 60.0 ng/mL DHEA-S is 
below 1.0 mmol/L. That is, the use of complex biomarkers not only 
help the distribution of patients in a particular group whose scores 

on a scale Khachinsky not to allow confidently diagnose the cause 
of a neurodegenerative condition, but also to diagnose a specific pa-
thology under the discriminatory levels of expression of the markers.

Conclusion
In favor of the effectiveness of complex biomarkers with a score 

on a scale Khachinsky used work says that a significant number of 
patients who fall into a “gray zone” of the scale (4–7), where it is 
difficult to determine the cause of neurodegenerative disease. The 
proportion of these patients in our study was 51.06% in the group di-
agnosed with early AD and AD. Thus, the use of diagnostic complex 
biomarkers in patients with neurodegenerative disorders improves 
the efficiency and diagnostic value of using of scale Khachinsky.
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Morphological researches of liver at chronic intoxications 
with drugs and alcohol and their combination

Abstract: The received results help to recommend for differential diagnostics CDI and CAI research of such parameters of 
a hepatic tissue, as a share of parenchyma, having on fatty vacuoles and on intralobular infiltrates, perimeter and the area of sec-
tion of a portal tract, extent of the focuses of destruction of a boundary plate along perimeter of a portal tract, average quantity 
of ductules in a portal tract, shares of a cut of the portal tract, occupied with cells of inflammatory infiltrate and vessels, shares 
of fibroblasts, macrophages, lymphocytes, neutrophiles and plasmatic cells as a part of inflammatory infiltrate.

Keywords: liver, drugs, alcohol, morphological changes.

One of the most typical diseases of drug-adductors (es-
pecially at  intervenous injections of drugs) a chronic hepatitis 
of viral etiology is considered. However the data of the public 
literature about character and distribution of liver damages at 
drugs intoxication, as a rule, are not full and extremely contradic-
tory. For instance, a role of drugs in liver damage pathogenesis is 
still unclear. There are not found the data about liver damages 
at combined intoxication with drugs and alcohol. There is ques-
tionable issue of differences in duration and morphology of viral 
hepatitis on the background of drug-adduction and at patients, 
not abusing drugs [1].

In the present time the forensic-medical diagnostics of drugs in-
toxication is based in complex of morphological data and results 
of these substances presence in the biological fluids and tissues of 
corpse. The forensic-chemical research helps to find out not only 
a type of drug, but also the duration, passed from the last time 
drug injection and an injected dosage according to the drug con-
centration in tissues, blood and urine. The interpretation of pato-
morphogenesis and tanatogenesis at drug-adduction is complicated 
by variety of effects of psychotropic drugs and impurities, and also 

defeat of many systems with disorder of intersystem bonds at vari-
ous levels of an organism [3; 7].

Under the modern data, replication of hepatitis viruses comes 
to light at 97,8% of the addicts taking heroin intravenously. Preva-
lence of an infection of a virus of a hepatitis B among addicts makes 
actual studying of its specificities in this population [4].

According to forensic-chemical researches and morphological 
signs it is possible to draw a conclusion on rather frequent combina-
tion of a narcotism with abusing alcohol. In the literature there are 
data that abusing alcohol raises activity of a chronic virus hepatitis 
C, in particular, due to the strengthening of step necrosis [5]. Ac-
cordingly there should be accelerated development of cirrhosis too. 
Besides, acceleration of fibrosis and a cirrhosis can be somewhat 
caused in addicts by the raised frequency of mix-hepatitis (В+С) in 
this population. According to our supervision and the literature data 
[4], mix-hepatitis is differed from monoetiological by strengthening 
of necrotic and inflammatory processes that is shown, first of all, by 
high activity of a portal hepatitis.

At this stage of our researches we used histomorphometric 
method of research of a liver tissue at a chronic alcoholic intoxica-
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tion (CAI), a chronic intoxication with opiates and their combina-
tion [6].

At microscopic research in comparison group (SAI with CAI) 
were marked a fatty dystrophy of hepatocytes, a sclerosis of walls of 
the central veins and portal tracts which were combined with acute 
alcoholic hepatitis, manifestated by infiltration of portal tracts with 
a considerable impurity of neutrophile leukocytes and formation 
alcoholic hyaline in hepatocytes [2].

At morphometric research on such parametres as the ratio of 
hepatocytes area, their nuclei, perisinusoidal spaces and sinusoids to 
a total area of parenchyma in sight view the significant distinctions 
are not revealed.

A share of parenchyma area, having on fatty vacuoles, at IODI 
made 0,01, in group of the CODI — 0,05 (Р <0,05), and in com-
parison group (CAI) — 0,3 (Р <0,05).

At measurement of an average thickness of a wall of the cen-
tral vein statistically authentic distinctions between three groups are 
not revealed. Some authors think that a sclerosis of walls of the cen-
tral veins, that leading to their consolidation is diagnostic criterion 
of CAI [3]. According to J. I. Pigolkina (2006) this sign is charac-
teristic as well for CDI, including for IODI in this connection, it can 
be used only as criterion of chronic exogenic intoxications without 
specification of its kind. The fibrosis of walls of the central veins at 
addicts, apparently, is not connected with alcohol intake, and has 
another explanation [6].

The share of parenchyma occupied with intralobular infiltrates 
at IODI made 0,0003, and in group of the CODI — 0,0009 (Р <0,05). 
According to the literature data, at CAI, as a result of the expressed 
fatty dystrophy, are possible necrosis of hepatocytes with monogran-
ulemas formation, however, in our researches such cases were not 
observed [5; 6].

Portal tracts have been expanded in all investigated groups at 
the expense of growth of connective tissue, and at addicts also at 
the expense of inflammatory inflitration and proliferation of bilious 
canals. The average area of section of a portal tract at IODI equaled 
58076±7450,9 mkm 2, at the CODI — 51962,0±6761,4 mkm 2 (dis-
tinction is statistically doubtful).

In comparison group (CAI) this size made 31608,7±9156,0 mkm 2 
(Р <0,05). Similar law was found out also at measurement of average 
perimetre of section of a portal tract which equaled 1237,5±76,9 mkm 2 
with IODI, 1353,3±88,6 mkm 2 at CODI and 764,8±131,8 mkm 2 at 
an alcoholic intoxication (Р <0,05).

A share of perimetre of section of the portal tract, having on the 
focuses of destruction of a boundary plate, at addicts made, on the 
average, 0,1 at IODI and 0,09 at the CODI (doubtfully). In com-
parison group (CAI) the boundary plate preserves an integrity in 
all investigated fields of sight view.

A number of bilious canals on one portal tract was more 
at IODI, than at the CODI (3,68±0,54 and 2,63±0,6 accordingly, Р 
<0,05). In comparison group (CAI) made 1,2±0,7 (Р <0,05). Diam-
eter of canals in the investigated groups had no essential distinctions.

A share of the area of section of the portal tract, having on nuclei 
of inflammatory infiltrate cells, at the CODI and IODI had no authen-

tic distinctions, but was essentially less at suffering CAI (20,3% of the 
area of a portal tract at IODI, 22,1% at the CODI, 8,9% at CAI). At 
CAI blood vessels (10,1% of the area of a portal tract prevailed at IODI, 
18,2% at the CODI, 33,4% at CAI). A share occupied with fibres of a 
connective tissue, in all groups was approximately identical and made 
33–40%. The section area of bilious canals at the CODI and at CAI 
rather is not differed, whereas at IODI it was slightly larger (5,0% of 
the area of a portal tract at IODI, 3,3% at the CODI, 3,2% at CAI).

At IODI in structure of infiltrate less neutrophiles are found out 
(Р <0,05) and slightly more lymphocytes, than at a poisoning with 
narcotics (Р <0,05), the macrophages and, especially, fibroblasts 
(Р <0,05) prevail.

A share of neutrophiles essentially differs from that at the CODI 
only in cases of a acute alcoholic hepatitis when it can reach 49,2%. 
Eosinophiles and plasmatic cells at CAI were absent in portal tract 
whereas at  IODI and their number at CODI was approximate-
ly identical.

The received results help to recommend for differential diagnos-
tics CDI and CAI research of such parameters of a hepatic tissue, as a 
share of parenchyma, having on fatty vacuoles and on intralobular in-
filtrates, perimeter and the area of section of a portal tract, extent of the 
focuses of destruction of a boundary plate along perimeter of a portal 
tract, average quantity of ductules in a portal tract, shares of a cut of the 
portal tract, occupied with cells of inflammatory infiltrate and vessels, 
shares of fibroblasts, macrophages, lymphocytes, neutrophiles and 
plasmatic cells as a part of inflammatory infiltrate.

Our researches have shown that alcohol  intake by addicts 
leads to strengthening damage of hepatocytes that  is shown by 
strengthening of a fatty dystrophy, increase activity of lobular hepa-
titis, occurrence of neutrophiles impurity in inflammatory infiltrate 
and strengthening of the sclerous processes leading to increase of 
perimetre of section of portal tracts at the expense of growth of a 
connective tissue. The quantitative analysis of these processes can 
be recommended for use by medicolegal experts (histologists) in 
need of differential diagnostics IADI, CADI and CAI.

Besides, our researches have shown that markers of a chronic 
alcoholic intoxication meet at the died from the combined acute 
alcoholic poisoning and opiates essentially more often, than at the 
died from the isolated acute intoxication with opiates that it is pos-
sible to explain an ethanol role in development of these morpho-
logical changes.

Conclusion. Thus, for the combined intoxications with opiates 
and alcohol strengthening damages of hepatocytes which is shown 
by a combination of signs of viral-toxic and alcoholic damage of a 
liver is characteristic. The signs of its alcoholic defeat defined by 
morphometric indicators help to make the differential diagnosis 
between isolated and combined opium intoxication.

For the solution of these problems the method of histomorpho-
metric researches of a liver for the purpose of revealing of signs of 
narcogenic pathomorphosis of a chronic virus hepatitis, toxic and 
alcoholic defeat of a liver which are additional diagnostic criteria of 
the isolated chronic opium intoxication and its combinations with 
alcoholic one is suggested.
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Clinical course and tactics of treatment of tuberculous 
lesions of the thoracic spine with spinal disorders

Abstract: It is analyzed case records of 57 patients with tubercular spondylitis which have received hospitalization in branch 
of bone-articulate tuberculosis the republican specialized scientifically-practical medical centre of Phthisiology and Pulmonol-
ogy in 2012–2015 years, from them men was — 31 (54, 4%), and women — 26 (45.6%). At 41 (71,9%) the patient are spent 
considerably-regenerative operation by an is traditional-classical method with application autograft for spondylodesis, and at 16 
(28,1%) by means of titanic mesh cage — Piramesh. At application titanic mesh cage the patient the postoperative period the 
pastel mode was observed for 27–30 days, 28–31 days to the patient it is authorised to rise, and goes, and is traditional-classical 
to a technique this period has lasted on the average 55 days.

Keywords: tubercular spondylitis, diagnostics, surgical treatment, spinal infringement, results.

Actuality: The specific tubercular lesions of the spine, spondy-
litis, has always occupied an important place in the problem of os-
teoarticular tuberculosis, attracting the attention of researchers and 
physicians particular severity of the disease and the difficulty of their 
treatment. Currently, interest in spinal cord injuries has increased 
significantly due to the introduction of radical surgical treatment, 
which radically changed for the better, our therapeutic and preven-
tive capabilities in the fight against these resistant diseases [4]. In 
most cases, the cause of psoas abscess is purulent-destructive defeat 
thoracic or lumbar spine (spondylitis). Such processes often provide 
a detailed clinical picture, primarily in the form of a pronounced ver-
tebral pain, pulling pain on the inside of the thigh, mainly from the 
psoas abscess, the development of gross neurological deficits and 
expressed radicular pain due to spinal cord compression sequestra-
tion of bone and cartilage tissue combined with a relative stenosis 
of the channel [2; 3; 5]. In tuberculous lesions of the spine is espe-
cially important to have data as a process, developing bone (the level 
of destruction, the number of vertebrae, the nature of the destruc-
tion, and others.) And complete understanding of the complicated 
spondylitis abscesses (their location, extent, relation to other bodies 

and tissues). Are very important information about the state of the 
spinal canal and its contents [6; 7; 8; 9]. Long-term course of the 
disease increases the risk of postoperative complications. In order to 
prevent early postoperative complications are shown in the amount 
of surgery radically reducing operations in the period of 6 months 
from the onset of the disease [1].

Objective: to study the clinical course and to evaluate the ef-
fectiveness of surgical treatment of spinal disorders of tuberculosis 
of the spine.

Material and methods: analyzed 57 case histories of patients 
with tuberculous lesions of the thoracic and thoracolumbar spine 
who received inpatient treatment in the department of osteoarticular 
tuberculosis RSNPMTsFiP in 2012–2015., Of them were men — 
31 (54.4%), and –26 women (45.6%). The age of patients ranged 
from 19 to 64 years, average 45.3 years. The defeat of the spine was 
observed in the thoracic region — in 35 (61.4%) and in the thoraco-
lumbar — in 22 (38.6%) patients. Complex diagnostic study: clini-
cal and laboratory (blood count, biochemical blood, coagulation 
of blood, urinalysis), ECG, respiratory function, ultrasound of in-
ternal organs (liver, kidney, pancreas, pelvic, retroperitoneal, psoas 
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abscess), X-ray examination of the chest. In 48 (84.2%) patients 
underwent magnetic resonance imaging (MRI), and 9 (15.8%) pa-
tients underwent MRI and multislice computed tomography (CT) 
of the spine. Complaints of patients were as follows: to increase body 
temperature to 38,20S — at 44.3%; sweating — at 27.6%; weight 
loss — at 54.3%; Spinal disorders: pain in the affected area with ra-
diation — at 98.7%; increased pain when walking — at 40.7%; lower 
paraparesis, lower paraplegia, dysfunction of the pelvic organs (signs 
neurogenic bladder: dysuria, ischuria, constipation) — in 44.8% of 
patients. In the X-ray, MRI, MSCT study revealed kyphosis — at 
35.4%, paravertebral and prevertebral abscesses — at 64.4%, epi-
dural abscess — at 38.3%, destructive changes in the vertebral bod-
ies and infiltration of surrounding soft tissue found in all patients. 
In 7 (12.3%) patients showed Generalized form of tuberculosis that 
lesions observed in the lung and spine, of whom 1 (14.3%) patients 
stood out mycobacteria tuberculosis with sputum. All patients un-
derwent sputum microscopy at BC, surgical material studied bacte-
riology in the reference laboratory apparatus Gene/Xpert. Sowing 
was carried out on pathological material liquid medium — MGite 
and solid Lowenstein-Jensen medium, with the definition of the 
sensitivity of the ILO (Mycobacterium tuberculosis) to antibiot-
ics. Obtained results of bacteriological research: ILO negative — 
75.7%, the Office Rif positive sensitivity — 13.2%, the Office Rif 
positive steady — 6.3%, the Office Rif undefined positive — 1.4%, 
and the result is not defined — 3, 5%. In 27 (47.4%) patients met 
concomitant diseases: cardiovascular disease — in 17 (63.0%) pa-
tients, diseases of the hepatobiliary system — in 5 (18.5%); uri-
nary and genital organs — in 2 (7.4%); diabetes — in 2 (7.4%); 
Infected HIV — 1 (3.7%). Patients received chemotherapy DOTS 
program before and after the operating period. Side effects of anti-
TB drugs imagined a toxic-allergic reactions: mainly nausea, loss 
of appetite, in the form of itching and red rash in patients. These 
patients underwent a course of treatment of individual traditional 
method using first-line drugs on the background of antihistamines 
and desensitizing therapy. In 3 (5.3%) patients diagnosed with MDR 
(multidrug) form of tuberculosis that is resistant to the ILO the first 
row of TB drugs. Neurological status was assessed by the system, and 
on a scale ISCSCI Frankel following categories: grade A (patients 
with anesthesia and plegia below the lesion) — in 2 (3.5%), grade 
B (patients with incomplete violation of the sensitivity below the 
level of injury, no movement) — in 5 (8.7%), grade C (with par-
tial violation of the sensitivity, there is little traffic, but the muscle 
strength is insufficient for walking) — 12 (21.1%), the degree of 
D (part-time violation of the sensitivity below the level of injury, 
there is a movement, muscle strength enough to walk with assis-
tance) — 14 (24.6%), the degree of E (patients without sensory dis-
turbances and movement below the level of injury) — 24 (42.1%) 
patients. All patients were treated with complex orthopedic treat-
ment, chemotherapy, pathogenetic therapy, restorative therapy. All 
patients underwent radical reconstructive surgery, 41 (71.9%) pa-
tients traditionally classical method using autologous bone for spinal 
fusion, and in 16 (28.1%) using a titanium mesh Cage — Piramesh. 
Patients who have a epidural abscesses, rough kyphosis often met 
lower paraparesis, lower paraplegia, dysfunction of the pelvic organs 
(signs neurogenic bladder: dysuria, ischuria, constipation). Patients 
paravertebral, prevertebral abscess and spinal instability neurologi-
cal symptoms appeared a pain of varying intensity, below the level 
of injury. In these patients underwent radical reconstructive surgery 
with abstsessonekrektomiey, and with compression of the spinal 
cord decompression. Duration of operations 1.5–2.5 hours, an aver-
age of 2 hours.

Results and discussion: to enroll in clinical and laboratory 
studies of observed changes in the overall analysis of blood hemo-
globin 110,0–90,0 mmol/l — 28.7%; 90,0–70,0 mmol/l — 8.4%, 
less than 70.0 mmol/l — 1.2%; ESR acceleration 22–33 mm/h — 
37.1%; 34–45mm/h  — 14.7%; 46–58  mm/h  — 6.8%, in the 
biochemical analysis of blood: elevated levels of ALT, AST, bili-
rubin up to 3.5% of the total analysis of urine: the reaction of the 
acid — 60.9%, alkaline — 30.1%, leukocyturia — 5.2%, red blood 
cell — 3.1%, protein — 1.4% salt — 82.6%, bacteriuria — 0.8%, 
fungi — 1.2%. Patients with preoperative period was performed 
1.0–1.5 month course of antibiotic (4 anti-TB drugs of first-line) on 
the DOTS program against the background of pathogenic (detoxi-
fication, vitamin, hepatotropic, cardiotropic, osteotrophic, symp-
tomatic therapy is indicated) and orthopedic therapy. ILO noted 
resistant forms of TB in the first-line therapy (rifampicin, isoniazid, 
ethambutol, pyrazinamide, streptomycin)  — 3 (5.3%) patients. 
When such cases were treated by DOTS + program, with the use of 
anti-TB second-line drugs (aminoglycosides: capreomycin, kanamy-
cin, amikacin, cycloserine, PASK, protionamid; fluoroquinolones: 
levofloxacin). Patients after 1–1.5 months of conservative therapy 
performed MRI of the spine control. The results of antibacterial, 
pathogenetic and orthopedic treatment: all patients normalized the 
body temperature, sweating is not observed, the intensity of pain 
symptoms significantly decreased to — 28.7%, lower paraparesis, 
lower paraplegia, dysfunction of the pelvic organs — without posi-
tive dynamics. Kyphosis and spinal instability persisted, abscesses 
decreased small size — from 30.8% of patients, destructive chang-
es in the vertebral bodies remain the same, but in 10.2% of patients 
with predominant symptoms of osteosclerosis, and in 89.2% cases of 
osteolysis, infiltration of surrounding soft tissue decreased in 54.2% 
of patients. The clinical and laboratory studies have survived the 
following changes: In the overall analysis of the blood drop in he-
moglobin level — at 45.7%; ESR acceleration normalized — from 
86.8% in the biochemical analysis of blood had elevated levels of 
ALT, AST, bilirubin — 15.5% of the total analysis of urine acid reac-
tion prevailed — to 89.9%, alkaline — 11.1% reduction leykotsitu-
rii — eritrotsiturii 1.2% — 1.1%, protein — 3.4% salt — 86.6%, bac-
teriuria — 0%, fungi — 4.2%). Antibacterial, pathogenetic therapy 
and orthopedic treatment helped in part. In 41 (71.9%) patients 
underwent radical reconstructive surgery traditionally classical 
method using autologous (patient’s own rib) for fusion, and in 16 
(28.1%) using a titanium mesh Cage — Piramesh. After 6 months 
of surgery in neurological status was a significant improvement in 
the evaluation system ISCSCI and Frankel scale in the following 
categories: grade A (patients with anesthesia and plegia below the 
lesion) — in 1 (1.7%), grade B (Patients with partial violation of the 
sensitivity below the level of injury, no movement) — in 2 (3.5%), 
grade C (with partial violation of the sensitivity, there is little traf-
fic, but the muscle strength is insufficient for walking) — 4 (7.0%) 
the degree of D (part-time violation of the sensitivity below the 
level of injury, there is movement, muscle strength enough to walk 
with assistance) — in 7 (12.3%), the degree of E (patients without 
sensory disturbances and movement below the level of injury) — 
43 (75.4%) patients. After the implementation of the operations of 
classical pastel mode observed 55–60 days, and the application of 
titanium mesh Cage 27–30 days, 28–31 days, the patient is allowed 
to walk and was discharged home.

Conclusions:
1. TB defeat thoracic and thoracolumbar spine with compres-

sion of the spinal cord is a direct indication drastically reducing op-
erations with decompression of the spinal cord.
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2. When plegia and violations of the pelvic conducted early 
surgery to decompress the spinal cord holds the best results.

3. The use of titanium mesh Cage  — piramesh provides 
good immobilisation of the operated segment and enables early 
activation of patients.
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The influence of gastroesophageal reflux disease comorbidity 
on biochemical markers, data of ambulatory blood pressure 

monitoring and echocardioscopy in patients with hypertension
Abstract: The article presents the characteristics of biochemical parameters, data of daily profile of blood pressure and 

echocardioscopy in patients with comorbidity of gastroesophageal reflux disease and hypertension. Particular attention is paid 
to the characteristics of the “lipid peroxidation-antioxidant protection.”

Keywords: gastroesophageal reflux disease, hypertension, ambulatory blood pressure monitoring, echocardioscopy, lipid 
profile, lipid peroxidation, apelin.

The features of the disease  in case of comorbid pathologies 
are in the epicenter of the problems in modern medicine [1, 102–
107]. Hypertension is one of the most common non-communicable 
diseases in countries with high economic level, and one of the major 
risk factors for cardiovascular diseases [2, 5–7].

In addition, special attention is paid to the study of gastroesoph-
ageal reflux disease (GERD). In 1998 GERD has been included in 
the «five» diseases with the greatest degree of reducing of the qual-
ity of life in patients. According to recent reports 40% of US adults 
and up to 10–25% in Europe suffer from the primary symptom of 
GERD — heartburn [3, 323–331]. According to numerous pop-
ulation-based studies, GERD is common with prevalence also in 
developed countries (10–20%) [4, 1–37].

The combination of hypertension and GERD  is a frequent 
situation [5, 155–162], first of all, it is explained by not only their 
prevalence, but also by common risk factors of these diseases: 

psycho-emotional stress, smoking, alcohol abuse, irrational eating 
with increased consumption of saturated fats, refined carbohydrates, 
insufficient consumption of micronutrients, obesity, physical inac-
tivity, etc. Thus, the study Moraes-Filho JP et al. (2009) hyperten-
sion was detected in 29% of patients from non-erosive reflux disease 
group and 20.6% of patients with erosive reflux disease [6, 785–
790]. In connection with the above the study of pathogenetic links 
and features of the mutual influence of these two diseases is very 
topical.

The purpose of research is to study the effect of concomitant 
GERD on data of blood pressure profile, echocardioscopy, lipid pro-
file, apelin level and condition of the system “lipid peroxidation-
antioxidant protection” for persons suffering from hypertension.

The study was performed at the GI “The National Institute of 
Therapy named after LT Malaya of National Academy of Medical 
Sciences of Ukraine”.
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Methods of research
The study enrolled 126 patients with a combination of essential 

hypertension II stage 1–3 degrees and GERD (1st group) and 95 pa-
tients with isolated hypertension (2nd group). The control group 
consisted of 20 healthy individuals.

Determination of the stage and degree of hypertension and risk 
stratification for prognosis were performed according to clinical 
guidelines for hypertension of the European Society of Hyperten-
sion (ESH) and the European Society of Cardiology (ESC) 2013 
[2, 2–7]. The diagnosis of GERD was established according to The 
Montreal Consensus (2006) [7, 1900–1920]. The patients with 
symptoms of heartburn (2 times a week or more) were selected in 
the study.

To assess the lipid peroxidation and antioxidant systems it was 
used the definition of malondialdehyde and SH-groups in the serum 
and of glutathione peroxidase in the blood hemolysate using stan-
dard procedures. The metabolism of nitric oxide was determined 
by the content of its stable metabolites — nitrites and nitrates — in 
plasma and in daily urinary excretion (by day and night) by using 
spectrophotometric method with Gris reaction after reduction of 
nitrate to nitrite by zinc powder. Content of apelin-12 in the plas-
ma was determined by ELISA using a kit of reagents “Apelin-12 
(Human, Rat, Mouse, Bovine) EIA Kit” Phoenix Pharmaceuti-
cals (USA). To assess the lipid profile it was used the determina-
tion of total cholesterol (TC), high density lipoprotein cholesterol 
(HDLC), triglycerides (TG), according to standard conventional 
procedures, followed by calculation of low density lipoprotein 
cholesterol (LDLC) and very low density lipoprotein cholesterol 
(VLDLC) in serum.

The evaluation of daily blood pressure (BP) profile was carried 
out by ambulatory blood pressure monitoring (ABPM). The aver-
age duration of the study was (24.2±1.6) hours. BP measurement 
were performed at intervals of 15 minutes during wakefulness and 
30 minutes while sleeping. All patients in the study filled in per-
sonal diaries, which displays features of physical activity, psycho-
emotional and mental stress, sleeping time and time of morning 
awakening, sleep quality and their complaints. The criterion veri-
fication of BP increase according to ABPM was daily average BP ≥ 
130/80 mmHg (at day ≥ 135/85 mmHg, at night ≥ 120/70 mmHg) 
as recommended ESC/ESH (2013).

Echocardioscopy study was performed according to standard 
procedures at the unit Vivid 3. The end-diastolic and end-systolic 
dimensions of the left ventricle (LV) (LVEDD and LVESD), the 
thickness of the posterior wall of LV (left ventricular end-diastolic 
posterior wall dimension — LVPWd) and the thickness of the in-
terventricular septum (interventricular septal end-diastolic dimen-
sion — IVSd) in systole and diastole were evaluated, left ventricular 
mass index (LVMI), left ventricular relative wall thickness (RWT), 
left ventricular ejection fraction, anteroposterior dimensions of the 
right ventricle, left and right atria were calculated.

Analysis of the results was performed using a computer pro-
gram IBM SPSS Statistics 21.0. For the purpose of mathematical 
data processing the following methods were used: primary de-
scriptive statistics, t-Student test for dependent and independent 
samples, correlation analysis.

Results and discussion
Depending on the level of hypertension patients of first group 

(with a combination of hypertension and GERD) were distribut-
ed in the following way: hypertension 1st degree was diagnosed in 
13 (10.3%) patients, 2nd degree — 43 (34.1%) and 3d degree — 70 
(55.6%) persons. Patients of groups differed significantly by age. As 

for persons in group 2, то hypertension 1st degree was diagnosed in 
12 patients (12.6%), 2nd degree — 31 (32.6%), 3d degree — 49 per-
sons (54.8%).

According to ABPM the daily average values of SBP/DBP in 
the first group of patients with 1st degree of hypertension were 
(141.2±0.8)/(90.4±0.4) mmHg, for patients of second group with 
1st degree of hypertension  — (153.7±0.7)/(95.2±0.4) mmHg, 
р=0.001. A similar pattern was observed in the comparison of pa-
tients with 2nd degree of hypertension: for patients of first group — 
(163.3±0.9)/(101.0±0.5) mmHg, for patients with isolated hyper-
tension — (172.3±0.5)/(103.0±0.4) mmHg, р=0.001, despite the 
fact that the duration of hypertension in patients with comorbid-
ity was significantly higher ((10.3±1.1) years), than in the group 
of  isolated hypertension ((6.7±0.7) years), р=0.015. In patients 
with 3 degree of hypertension with GERD were registered the daily 
average values of SBP/DBP: (185.6±0.8)/(112.1±0.5) mmHg, in 
the group with isolated hypertension — (193.8±1.6)/(114.6±0.9) 
mmHg, р<0.05. In the control group the average daily level of SBP 
was (114.40±1.29) mmHg, of DBP — (66.30±0.95) mmHg. The 
findings suggest the higher values of blood pressure in a group of 
patients with  isolated hypertension, while the presence of con-
comitant GERD is beneficial to the daily average daily average val-
ues of ABPM. In support of the above indicators of variability in 
blood pressure at night wewe significantly different between the 
comparison groups: for those with comorbidity (hypertension + 
GERD) BP variability at night was (24.6±3.5) mmHg (which ex-
ceeds the reference values <15.5 mmHg), for patients with isolated 
hypertension — (64.5±5.1) mmHg, р=0.001. In the control group 
BP variability during the day — (12.8±0.6), at night — (10.3±0.6) 
mmHg, and the total percentage of those with normal BP variabil-
ity in healthy was 60%.

Similar results were obtained in the study [8, 5–23]: according 
to the results of ABPM, patients suffering from isolated hyperten-
sion were characterized by significantly higher hypertonic load com-
pared to patients with a combination of hypertension and GERD. 
At the same time the risk of complications such as acute coronary 
syndromes and disorders of cerebral circulation was slightly high-
er in isolated hypertension, as evidenced by the values and speed of 
the morning rise in BP. As for blood pressure variability, in isolated 
hypertension group 50% of patients had abnormal BP variability, 
whereas in comorbidity it was found only in 30% of cases.

In order to assess the severity of left ventricular remodeling in 
patients with arterial hypertension ultrasound examination of the 
heart was conducted. When comparing patients with 1st degree 
of hypertension in groups hypertension+GERD and isolated hy-
pertension the following differences were revealed: LVEDD  — 
(4.79±0.08) and (5.20±0.09) cm, respectively, it means that 
LVEDD was higher in isolated hypertension (р=0.002), norm is 
(4.6–5.7) cm; LVMI — (144.79±3.41) and (181.88±5.93) g/m 2, 
р=0.001 (norm is: up to 125 g/m 2 — for males, and up to 110 g/m 2 
— for females); left ventricular ejection fraction was significantly 
lower  in patients with  isolated hypertension (53.7±2.2)% com-
pared with the group hypertension+GERD (64.2±0.6)%, р=0.003. 
The indicator RWT that calculated by the formula RWT = (IVSd 
+ LVPWd)/LVEDD) was higher  in the group with combined 
pathology (0.495±0.007) than in group of isolated hypertension 
(0.468±0.008), р=0.019 (norm is less than 0.45).

The results of comparison of ultrasound examination data in 
the group of persons with 2nd degree of hypertension also revealed 
a tendency to more pronounced left  ventricular remodeling  in 
patients with  isolated hypertension: LVEDD  — (4.95±0.05) 
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and (5.23±0.05) cm, р=0.001; LVMI  — (158.45±2.57) and 
(178.27±3.66) g/m 2, р=0.001; left  ventricular ejection fraction 
did not differ significantly — (59.7±0.8) and (61.9±1.3)%, р>0.05. 
RWT in the group of combined pathology — (0.487±0.007), in the 
group of isolated hypertension — (0.467±0.004), р=0.013.

As for patients with 3d degree of hypertension ultrasound exam-
ination data in the compared groups were: LVEDD — (5.00±0.05) 
and (5.32±0.04) cm, р=0.001; LVMI  — (164.05±2.57) and 
(190.30±2.91) g/m 2, р=0.001; left  ventricular ejection fraction 
did not differ significantly — (58.7±0.6) and (58.0±0.8)%, р>0.05. 
RWT in the group of combined pathology — (0.484±0.006), in the 
group of isolated hypertension — (0.461±0.004), р=0.001. It is note-
worthy that in patients with 3d degree of isolated hypertension signif-
icantly higher rates of atrial septal thickness were set (1.229±0.011) 
cm compared with persons from hypertension+GERD group 
(1.196±0.005) cm, р=0.003, and LVPWd — (1.224±0.006) and 
(1.202±0.005) cm, р=0.005, respectively.

Significant differences in lipid spectrum were revealed only in 
patients with 2nd and 3d degrees of hypertension. Thus, in patients with 
2nd degree of hypertension depending on whether it was the combina-
tion “hypertension+GERD” or it was isolated hypertension the levels 
of total cholesterol (TC) were (5.03±0.08) and (5.55±0.22) mmol/l, 
р=0.35. At the same time levels of LDLC were significantly differ-
ent: (2.95±0.10) and (3.58±0.24) mmol/l, р=0.19, and atherogenic 
coefficient (AC): (2.98±0.13) and (3.54±0.17), р=0.008. In patients 
with 3d degree of hypertension the TC levels were also higher in the 
group of isolated hypertension (6.27±0.18) mmol/l compared with 
group of comorbidity (5.46±0.10) mmol/l, р=0.001, by  increas-
ing of LDLC ((3.62±0.23) and (3.06±0.09) mmol/l, respectively, 
р=0.027), and by decreasing of HDLC levels ((1.20±0.02) and 
(1.35±0.02) mmol/l, р=0.001). It’s obvious that in patients with iso-
lated hypertension AC was higher (4.34±0.18), than in patients with 
combination “hypertension+GERD” (3.11±0.09), р=0.001. It pos-
sible to assume that the characteristics of the lipid profile in patients 
with combination “hypertension+GERD”, namely the tendency to 
decrease levels of LDLC and AC, are connected with a special diet, 
which the patients with disorders of motor-evacuation function of the 
stomach have to comply.

In order to examine disorders in the “lipid peroxidation-antiox-
idant protection system” the following parameters were evaluated: 
malonic dialdehyde (MDA) — endogenous aldehyde formed as a 
result of polyunsaturated fatty acids metabolism and is the marker 
of oxidative stress, the concentration of nitrogen oxide (NO) in the 
blood plasma, and as markers of antioxidant protection the level 
of SH-groups in the serum and the concentration of glutathione 
peroxidase (GPO) in the hemolysate were considered. It is known 
that oxidative stress plays a significant role in the formation of endo-
thelial dysfunction and is a significant pathogenetic link of develop-
ment of both hypertension and GERD. The activity of the oxidative 
stress directly affects the severity of inflammation in GERD, there is 
an imbalance between the constitutive and inducible links of nitric 
oxide synthesis which creates the conditions for realizing its cyto-
toxic properties with subsequent tissue damage.

In the group of patients with 1st degree of hypertension and 
concomitant GERD the MDA level was (4.07±0.12) mcmol/l, in 
patients with 1st degree of isolated hypertension — (5.25±0.33) 
mcmol/l, р=0.003. The tendency was preserved when comparing 
both the patients with 2nd degree of hypertension: (4.19±0.18) and 
(5.73±0.22) mcmol/l respectively, р=0.001, and the patients with 
3d degree of hypertension: (4.57±0.09) and (6.26±0.24) mcmol/l, 
р=0.001. It is evident that the activity of oxidative stress increases 

while increasing degree of hypertension, at the same time the ex-
pression of oxidative stress was significantly lower in patients with 
GERD. In the group of healthy individuals the concentration of 
MDA was lowest (2.71±0.06) mcmol/l (р<0.001).

Changes in the concentration of NO in patients with comor-
bidity were: in persons with 1st degree of hypertension the NO 
concentration — (25.39±0.12) mcmol/l, with 2nd degree of hy-
pertension — (24.76±0.10) mcmol/l, with 3d degree of hyperten-
sion — (24.80±0.08) mcmol/l. In patients with isolated hyperten-
sion NO levels varies depending on the degree of hypertension, 
respectively: (23.06±0.31), р=0.001, (22.72±0.12), р=0.001 and 
(21.49±0.05) mcmol/l, р=0.001. In the control group, the level of 
NO in blood was (23.72±0.65) mcmol/l.

Activation of oxidative stress accompanied by some exhaustion 
of SH-groups level in the group of isolated hypertension compared 
with a group “hypertension+GERD” in persons with 1st degree of 
hypertension ((456.04±23.26) and (535.86±16.89) mcmol/l re-
spectively, р=0.01) and in persons with 2nd degree of hypertension 
((460.13±8.79) and (491.58±10.15) mcmol/l, р=0.022). While 
comparing individuals suffering from third degree of hypertension 
significant difference between the levels of SH-groups was not found 
((493.65±7.90) and (489.61±6.59) mcmol/l, р>0.05). The levels 
of SH-groups were highest in control group, indicating the stability 
of antioxidant protection — (676.92±21.75) mcmol/l (р<0.001).

Finally, the concentration of the GPO  in the hemolysate 
differed significantly only  in patients with mild hypertension. 
Thus, in the group with concomitant GERD this  indicator was 
(114.54±4.95) mcmol/min/gHb, in the group of isolated hyper-
tension — (162.30±6.20) mcmol/min/gHb), р=0.001. Increas-
ing of the GPO in the second group while the more pronounced 
oxidative stress  indicates the retaliatory activation of antioxida-
tion, which is less pronounced in group of comorbidity. However, 
while increasing of severity of arterial hypertension the differenc-
es in GPO concentration becomes invalid: for 2nd degree of hyper-
tension — (175.36±9.08) and (166.36±4.56) mcmol/min/gHb 
respectively, for 3d degree of hypertension — (162.45±5.53) and 
(177.58±5.34) mcmol/min/gHb, р>0.05. In the control group, the 
GPO concentration in hemolisate was highest — (261.88±5.79) 
mcmol/min/gHb, р<0.001.

A general tendency to increase of NO level in daily urine in all 
patients with comorbidity was revealed. Thus, in group of 1st de-
gree of hypertension the concentration of NO in the daily urine 
was (89.3±0.5) mcmol/l, at day — (31.4±0.3) mcmol/l, at night — 
(57.9±0.3) mcmol/l; for patients with 2nd degree of hypertension 
NO in daily urine — (88.7±0.3) mcmol/l, at day — (31.3±0.1) 
mcmol/l, at night — (57.6±0.3) mcmol/l. Finally, in patients with 
the highest level of hypertension (3d degree) and GERD the indi-
ces were indices respectively: (89.0±0.2), (31.2±0.1), (57.7±0.2) 
mcmol/l. The relevant data in patients with isolated hypertension 
were significantly lower in all positions (р=0.001): in group with 
1st degree of hypertension the NO concentration in daily urine — 
(41.5±1.0) mcmol/l, at day — (18.6±0.4) mcmol/l, at night — 
(22.9±0.7) mcmol/l; in patients with 2nd degree of hypertension 
the NO concentration in daily urine — (41.6±0.6) mcmol/l, at 
day — (18.4±0.2) mcmol/l, at night — (23.2±0.4) mcmol/l; in 
patients with high arterial hypertension, respectively: (42.2±0.5), 
(18.2±0.2), (24.1±0.4) mcmol/l. In the control group the level of 
nitric oxide metabolites in daily urine — (66.43±0.13) mcmol/l, at 
day — (25.68±0.04) mcmol/l, at night — (40.70±0.12) mcmol/l, 
that differed significantly only in comparison to data of the group 
“hypertension+GERD”, р<0.05.
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At present one of the protective biochemical markers is the 
level of apelin. Apelin has many points of application: stimulation 
of gastric mucosal cells proliferation, secretion of cholecystokinin, 
a decrease of insulin secretion, histamine, hydrochloric acid by 
the parietal cells, etc. Apelin is an important regulator of gastro-
intestinal tract functioning which contributes to the restoration of 
the mucosa and is involved in the regulation of smooth muscles 
functioning and metabolism. The vasodilator effect of apelin by 
the NO-dependent mechanisms of APJ-receptor stimulation was 
revealed [9, 105–110]. Furthermore, preventing the degradation 
of superoxide dismutase apelin is able to inhibit the production of 
free radicals [10, 203–207].

In the group of patients with mild hypertension apelin lev-
els  in the blood did not differ significantly: in case of combina-
tion with GERD — (930.58±56.27) pg/ml, without GERD — 
(955.24±6.49) pg/ml, р>0.05. In patients with higher levels of BP 
(2nd degree of hypertension) apelin level was significantly higher in 
group “hypertension+GERD”: (880.56±17.97) pg/ml compared 
with a group of  isolated hypertension (755.77±18.84) pg/ml, 
р=0.001. In the group with high levels of hypertension apelin lev-
els respectively were (650.91±12.87) and (560.21±5.01) pg/ml, 
р=0.001. Thus, the highest apelin concentration was observed in the 
control group — (1133.42±17.85) pg/ml (р<0.001).

Conclusions
1. According to the ABPM the higher average daily blood 

pressure values characterized the persons with isolated hyperten-
sion, while the presence of concomitant GERD had beneficial ef-
fect on daily average ABPM. The obtained differences were inde-
pendent of the hypertension duration in groups of patients with 
1st and 2nd degrees of hypertension, as for the patients with 3d de-
grees of hypertension the duration of hypertension in patients with 
combined pathology was significantly higher ((10.3±1.1) years), 
than  in the group of  isolated hypertension ((6.7±0.7) years), 
р=0.015.

2. The results of comparison of ultrasound data in a group 
of persons with 2nd degree of hypertension showed a tendency to 
more pronounced left ventricular remodeling in patients with iso-
lated hypertension compared to the group “hypertension+GERD”: 
LVEDD — (5.23±0.05) and (4.95±0.05) cm, р=0.001, LVMI — 
(178.27±3.66) and (158.45±2.57) g/m 2, р=0.001; in the pa-
tients with 3d degree of hypertension: LVEDD  — (5.32±0.04) 
and (5.00±0.05) cm, р=0.001; LVMI  — (190.30±2.91) and 
(164.05±2.57) g/m 2, р=0.001.

3. Significant differences in lipid spectrum revealed only in pa-
tients with 2nd and 3d degrees of hypertension. It possible to assume 

that the characteristics of the lipid profile in patients with combi-
nation “hypertension+GERD”, namely the tendency to decrease 
levels of LDLC and AC, are connected with a special diet, which the 
patients with disorders of motor-evacuation function of the stomach 
have to comply.

4. With  increasing degree of hypertension the activity of 
oxidative stress also  increased, while  in patients with concomi-
tant GERD its expression was significantly lower: in group of pa-
tients with 1st degree of hypertension and concomitant GERD the 
MDA level was (4.07±0.12) mcmol/l, in patients with  isolated 
hypertension for 1st degree  — (5.25±0.33) mcmol/l, р=0.003; 
for 2nd degree of hypertension: (4.19±0.18) and (5.73±0.22) 
mcmol/l respectively, р=0.001, for 3d degree of hypertension: 
(4.57±0.09) and (6.26±0.24) mcmol/l, р=0.001. Activation of 
oxidative stress accompanied by some exhaustion of SH-groups 
level in the group of isolated hypertension compared with a group 
“hypertension+GERD” in persons with 1st degree of hypertension, 
р=0.022.

5. A general tendency to  increase of NO level  in the daily 
urine was observed in all patients with comorbidity. In group of 
1st degree of hypertension the concentration of NO in the daily 
urine was (89.3±0.5) mcmol/l, for patients with 2nd degree of hy-
pertension — (88.7±0.3) mcmol/l, for patients with 3d degree of 
hypertension — (89.0±0.2) mcmol/l. The relevant data in patients 
with isolated hypertension were significantly lower in all positions 
(р=0.001): in group with 1st degree of hypertension — (41.5±1.0) 
mcmol/l, in patients with 2nd degree of hypertension — (41.6±0.6) 
mcmol/l, in patients with high arterial hypertension — (42.2±0.5) 
mcmol/l.

6. In patients with 2nd degree of hypertension apelin lev-
el was significantly higher  in group “hypertension+GERD”: 
(880,56±17,97) pg/ml compared with a group of isolated hyperten-
sion (755.77±18.84) pg/ml, р=0.001. In the group of patients with 
severe hypertension apelin levels in the blood, respectively, were 
(650.91±12.87) and (560.21±5.01) pg/ml, р=0.001.

Prospects of research:
Because of the high frequency of occurrence of 

“hypertension+GERD” comorbidity, pronounced impact of these 
disorders on quality of life, community of etiological trigger factors 
and pathogenesis it is necessary to investigate the features of mutu-
al influence of these diseases on the nature of clinical manifestations 
and progression in the future. The problem of the development of 
adequate methods of correction and effective preventive measures 
for patients with hypertension and GERD is relevant and should 
serve as a topic for future researches.
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The state of general and local immunity in 
patients with urogenital chlamydiosis

Abstract: The state of general and local immunity was studied in patients with urogenital chlamydiosis in this scientific 
work. It was found that patients with chlamydia the immune system disorder are observed which is reflected by the imbalance 
of cellular and humoral immune system as well. The most expressed changes of immunity, as on systemic and local levels are 
noted in patients in association with urogenital chlamydiosis and ureomycoplasmosis.

Keywords: chlamydia, the immune system, the local immunity.

The general spread of urea plasma and chlamydia infection is 
revealed by frequent preservation of reservoir of the pathogen in 
the asymptomatic course of the disease [9]. However, despite 
the information about the urogenital infections, sexually transmit-
ted diseases in recent years has changed and expanded. [1] As it is 
well known, 60% of nongonococcal inflammatory processes of the 
genitourinary system is settled for urogenital chlamydiosis, ureaplas-
mosis and their associations. Currently, with these agents connect 
not only the defeat of urogenital organs, but also the eyes, joints, 
respiratory injuries and a number of systemic manifestations [8]. 
Research and clinical observations show that chlamydia may be a 
cause of infertility, decrease of fertility, cause the pathology of preg-
nancy, disease of the newborns and young children [1; 5].

However, only patients with severe clinical manifestations go 
to medical aid, so the number of chlamydia carriers is much more. 
An increasing number of patients with urogenital chlamydiosis make 
the disease very serious problem of modern medicine.

At present stage some features of inflammatory process course 
of lower part of the urogenital tract, caused by sexually transmit-
ted infections were revealed [7].

1. The role of conditionally pathogens is increasing. It is known 
that normal conditionally pathogenic microorganisms may be in 
small amounts in human body and do not cause disease, and only 
under certain conditions they become true pathogens. In particu-
lar, conditional pathogens include Escherichia coli, Staphylococcus, 
Streptococcus, yeast-like fungi, etc.

2. Along with the increase of morbidity the development of in-
cidence of drug resistance to most antibiotics has been marked. 
Large-scale and numerous studies conducted by clinicians and mi-
crobiologists have shown that drug stability is more complicated in 
treatment of the patients with different infectious processes, particu-
larly with mixed etiology.

3. Currently, the prevalence of self-medication is the bane of 
modern medicine, as self treatment without medical supervision 
contributes to the stability of various microorganisms or other factor 
of therapeutic exposure, and sometimes deals with irreparable harm.

4. Currently, infectious diseases are rarely caused by single 
pathogen. Mixed infections compose about 20–30% of the infec-

tions of the lower genital tract, nearly in every third patients is re-
vealed infectious process caused by several pathogens [2]. In such 
cases clinical manifestations of the disease are atypical and deter-
mined by character of  interaction between different pathogens, 
leading to oppression or stimulation of one type of microorganism 
by others.

5. Another feature that reduces the body’s resistance is the im-
munological change of reactivity. It is connected with quite number 
of reasons, particularly with avitaminosis, malnutrition, environ-
mental conditions and difficult living conditions, and others.

6. In addition, the widespread phenomena such as alcoholism, 
smoking, drug addiction, which reduce the resistance of the body; 
its immune features often contribute the generalization of infectious 
process. In turn, immune deficiencies contribute to the develop-
ment of immunopathological reactions.

Various authors have studied cellular and humoral immunity in 
urogenital chlamydiosis, which were characterized by variability and 
ambiguity [3; 6]. Certain violations of quantitative and functional 
characteristics of T- lymphocytes (including changes in the index 
CD4 +/CD8 +), increase the level of IgM and the increase in periph-
eral blood phagocytes specific to any infectious process have been 
noted in many studies on the problems of urogenital infections. In a 
number of cases, there were no marked differences of arithmetic val-
ues of some immunological parameters in the group of healthy and 
sick. Apparently, this is due to the fact that the results reflect the im-
mune status of patients in total, without taking into account the clini-
cal form, has significant impact on immunological parameters [9].

Furthermore, it was established that the general immunity is an 
extremely important in anti-infection protection and local immune 
mechanisms play an important role in localization of pathogenesis 
and  inflammatory processes. In particular, the main content of 
the immunoglobulin classes A, M, G, is a component of the nor-
mal immune response, which play an important role in the rehabili-
tation of the body from pathogens and depend on functional activity 
of B-lymphocytes. Violation of the state of the local immune re-
sponse can lead to prolonged chronic diseases mucous membranes, 
accompanied by a deficit of locally synthesized immunoglobulins 
and especially IgA.
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In this context, the aim of our study was to investigate the pa-
rameters of general immunity and local immunity (IgA, IgM, IgG), 
in men with inflammatory diseases of the urogenital tract, and re-
productive disorders caused by urogenital chlamydiosis.

The study  included 45  patients with urogenital chlamydio-
sis, who were aged 20 to 40 years. The diagnosis was based on the 
study of discharged urethral smear microscopy and PCR techniques, 
as well as studies of blood serum for the presence of special IgM 
and IgG to urogenital chlamydiosis. In 23 patients the primary infer-
tility has been established, and in 14 patients — secondary. Patients 
were divided into 2 groups.

1–20 patients with lesions of lower parts of urinary tract (un-
complicated);

2–25 patients with lesions of lower and upper genital tract in 
the form of total urethritis and chronic prostatitis.

Immunological parameters of patients were evaluated accord-
ing to two criteria: the degree of urinary tract lesions and disease 
duration. Studies have shown the presence of some of the differ-
ences in population composition of lymphocytes in these groups 
(Table. № 1). Since the patients’ group 1 in cellular immunity pa-
rameters did not differ from the control group. In group 2 showed 
an increase in CD8 + and CD19 + cells, inhibition of the functional 
activity of phagocytes. The data showed that urogenital chlamyd-
ial infection accompanied by the development of immunological 
changes, the nature of which may depend on the level of destruction 
of the genitourinary system.

Table 1. – Comparative characteristics of general immunity, depending on the localization of the process

Immunological indexes Control group
Localization process

Anterior urethritis Total urethritis
Leukocytes, cells/mm
Lymphocytes,%
Lymphocytes, cells/mm
CD3%
CD3, cells/mm
CD19,%
CD19, cells/mm
CD4,%
CD4, cells/mm
CD8,%
CD8, cells/mm
IRI

5329 ± 88
32,59 ± 0,84

1738 ± 56
58,65 ± 0,81

1019 ± 35
16,59 ± 0,41

282 ± 10
38,59 ± 0,38

671 ± 23
18,70 ± 0,47

324 ± 13
2,08 ± 0,05

6222 ± 103**
35,62 ± 0,66
2221 ± 60 **

53,25 ± 0,43 **
1183 ± 34

21,12 ± 0,70 **
471 ± 23 ***

33,3 ± 0,52 ***
733 ± 22

21,41 ± 0,62 *
477 ± 20 ***

1,58 ± 0,05 **

6627 ± 315 *
31,54 ± 1,42
2100 ± 145 *

42,82 ± 0,97 ***
803 ± 72

28,54 ± 1,24 ***
591 ± 37 ***

27,91 ± 0,79 ***
585 ± 42

23,36 ± 1,05 *
451 ± 43 ***

1,14 ± 0,09 ***

Table 2. – Comparative characteristics of general immunity, depending on the limitations of process

Immunological indexes Control group
Process term

1year 3 years
Leukocytes, cells/mm
Lymphocytes%
Lymphocytes, cells/mm
CD3%
CD3, cells/mm
CD19,%
CD19, cells/mm
CD4,%
CD4, cells/mm
CD8,%
CD8, cells/mm
IRI

5329 ± 88
32,59 ± 0,84

1738 ± 56
58,65 ± 0,81

1019 ± 35
16,59 ± 0,41

282 ± 10
38,59 ± 0,38

671 ± 23
18,70 ± 0,47

324 ± 13
2,08 ± 0,05

5222 ± 103 **
35,62 ± 0,66
2221 ± 60 **

54,25 ± 0,43 **
1163 ± 34

21,12 ± 0,70 **
471 ± 23 ***

32,03 ± 0,52 ***
714 ± 22

21,41 ± 0,62 *
477 ± 20 ***

1,58 ± 0,05 **

6627 ± 315 *
31,54 ± 1,42
2100 ± 145 *

36,82 ± 0,97 ***
773 ± 72

38,54 ± 1,24 ***
631 ± 37 ***

23,91 ± 0,79 ***
545 ± 42

33,36 ± 1,05 *
482 ± 43 ***

1,14 ± 0,09 ***

In blood of the control group the content of surface markers 
CD3-cell differentiation in average was equal to 58, 65 ± 0, 81%, 
and their absolute number was 1019 ± 35 cells/mm.

Studying the composition of the subpopulation of T-cells 
showed that the relative abundance of CD4-and CD8-cells in the 
average was equal to 38.59% and ± 0,38 18,70 ± 0.47%, respectively, 
and their absolute number in 1 ml of blood in an average was 671 
± 23 cells and 324 ± 13 cells, respectively. IRI in healthy subjects 
averaged 2,08 ± 0,05.

Investigation of humoral immunity showed that in blood of 

control group containing an average of 0.41% ± 16.59 CD19-cells 
and the absolute number average was equal to 282 ± 10 cells/mm.

Along with this, it is interesting to study the extent of the vio-
lation of immunological parameters in the lesion since found that 
the IGO has a significant lymphoid infiltration of mucous and sub-
mucos allayers. Quantitative determination of major classes of im-
munoglobulins A, M, G performed by enzyme immunoassay gel 
using monospecific antiserum. Indicators of local humoral immu-
nity were evaluated depending on the prevalence and age of inflam-
mation in the genitourinary organs.

Table 3. – Comparative characteristics of local humoral immunity, depending on limitations of the process

Index Сontrol group under 1 year 1–5 years
Ig A, mg/% 87 ± 9,4 76 ± 7,2 57 ± 6,1
IgMmg/% 53 ± 6,2 52 ± 6,1 35 ± 8,1

Ig G, mg/% 1021 ± 82 1010 ± 7,7 1234 ± 85
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Study of immunoglobulin concentrations depending on dura-
tion of the disease revealed that IgA and IgG levels were significantly 
reduced compared to the control group. And it was established that 
the long duration of the inflammatory process leads to significant 
decline in the local humoral immunity. This may indicate marked in-

hibition of the ability of immune cells lining the urethra to the local 
synthesis of immunoglobulins and absence of an adequate level of 
compensatory immunodiffusion degree of peripheral blood flow 
associated with the development of the state of secondary immu-
nodeficiency due to the long-term persistent infection.

Table 4. – Comparative characteristics of local humoral immunity, depending on localization of process

Index Control group Anterior urethritis Total urethritis
Ig A, mg/% 87 ± 9,4 119 ± 4,4 74 ± 9,7
IgMmg/% 53 ± 6,2 55 ± 5,6 38 ± 7,9

Ig G, mg/% 1021 ± 82 1105 ± 91 1322 ± 78

In study of local immunity, depending on the localization of in-
flammation of urogenital organs showed not authentic increase level 
of IgA and IgG in patients with anterior urethritis with more pro-
nounced rise of IgA. Indicators of IgG were significantly higher than 
the control numbers of patients with complicated forms of urogeni-
tal chlamydiosis, respectively, the ratio of IgG/IgA increased. This 
may indicate that the strain of local humoral immunity and the abil-
ity of microorganism has to fight with the existing infectious process.

Thus, the results justifies that the state of the local humoral im-
munity in men with inflammatory diseases of the genitourinary sys-

tem caused by urogenital chlamydiosis and reproductive disorders 
are accompanied by changes in the concentration of immunoglobu-
lins in different directions, the degree of impairment depends on 
the duration of the disease and the prevalence of inflammation in 
the urogenital tract. According to indicators of the local immune 
response, one can judge about the state of the general immune re-
sponse, as there is a close relationship between them.

These data must be considered in the development of immuno-
therapy which is aimed to the activation of humoral immunity and 
leucocytes that they have phagocytic activity.
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Pulmonary ventilation disturbances in patients with 
pancreatogenic toxemia (literary review)

Abstract: Steady increasing of acute pancreatitis (AP), especially its destructive forms, significant difficulties at its recogni-
tion and a big percentage of diagnostic mistakes, disputability in treatment tactics issues, high mortality determine the necessity 
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of further study some etiopathogenetic aspects of this illness. The main reasons of lethality at acute destructive pancreatitis 
(ADP) are uncorrected endotoxicosis and multiple failure.

As die result of penetration into blood and lymph pancreatic ferments, toxic polypeptides, biogenic amines and the other 
products of ferment autoagression and also due to activation kallikrein- kinin, plasmin and thrombin blood system a severe level 
of toxemia is developed, significant disorders of blood and lymph micro-circulation, morpho-functional changes of organs of 
different anatomico-physiological systems.

According to some authors view broncho-pulmonary complications (BPC) are determined in у 15–55% patients with AP 
clinics. At ADP complicated by spread peritonitis pancreatogenic acute pulmonary failure is formed due to influence of pancreatic 
enzymes on pulmonary capillaries and breathing disorder is observed in each second patient, sometimes being a reason of the 
death. So, further deep study of respiratory apparatus functional condition in different periods of pancreatogenic toxemia in 
patients with ADP is an actual task of emergency pancreatology. It will allow to determine some pathogenic mechanisms 
of violation of respiratory apparatus functions, to work out on their base effective treatment-preventing procedures for reducing 
the frequency of BPC in total and to improve the prognosis of performing surgical treatment of patients with acute destructive 
pancreatitis.

Acute pancreatitis (AP) is destructive lesion of pancreas paren-
chyma, surrounding tissues and organs, different by etiology and 
particularly autolytic by nature initially. These lesions can progress 
with or without the necrosis development joining infection, to recur 
within one pathologic condition [43; 44; 50; 59].

AP morbidity  increases year by year. According to A. S. Er-
molov, V. S. Saveliev and Yu. L. Shevchenko data — AP makes up 
10–12% from all emergency cases  in surgery and has the third 
place in the structure of acute morbidities of the abdominal cavity 
after acute appendicitis and cholecystitis [29; 31]. Meanwhile pu-
rulent-necrotic forms of destructive pancreatitis (infectious necro-
sis of pancreas, septic phlegmona of retroperitoneal fat, secondary 
purulent pancreatogenic peritonitis, abscess of different locations) 
followed by high mortality occur in up to 30–40% observations [2; 
17; 20; 31; 49]. Steady rise of AP morbidity, significant difficulties 
at its recognition and the high percentage of diagnostic mistakes, 
disputes in treatment tactics, high mortality determine the further 
study of some etio-pathogenetic aspects of this disease [2; 28; 38].

The main reasons of mortality at the acute destructive pancre-
atitis are uncorrectable endotoxicosis and multiple organ failure [2; 
19; 20; 33; 35; 45; 59; 61]. Endotoxicosis at the beginning of the 
morbidity is determined by the development of early post-necrotic 
aseptic complications and is followed by aseptic system inflamma-
tory reaction of the organ, due to alteration of the tissues of non-iri-
fectious nature and the development of early endogenic intoxication 
(EI), the base of which is enzymatic and aseptic resorbtive- tissue 
toxemia. In the second period infectious- inflammatory alteration 
and septic reaction of tissues, the development of early or late El the 
base of which is infectious-resorptive tissue or bacterial toxemia [2; 
5; 6; 7; 8; 10; 11; 32; 49; 60].

It is necessary to point that pancreatogenic toxemia, first, is fol-
lowed by the deep disorders of the central and peripheral hemody-
namics [3; 20; 25; 35; 37]. Meanwhile lysis of venule’s walls occurs 
and it leads to extensive hemorrhage and the rapid spread of hemor-
rhagic exudation with the further developing peritonitis. There is an 
enhancement of the local disorders of micro- circulation, increasing of 
edema and forming of disseminated micro-thrombosis in the micro-
circulatory and lymphatic course [2; 19; 39; 40; 41; 49; 59]. Due 
to penetration of pancreatic ferments, toxic polypeptides, biogenic 
amines and other products of ferment auto aggression into blood and 
lymph and also due to activating kallikrein-kinin, plasma and throm-
botic blood systems a severe level of toxemia is developed, disorders of 
blood and lymph micro-circulation [2* 9; 10; 20; 23; 37; 42; 49; 61].

That is why the clinics of acute destructive pancreatitis besides 
of known symptomatology of this morbidity is fulfilled by the pre-

sentations of different pathologies conditioned by pancreatogenic 
endotoxicosis [2; 20; 23; 44]. They can be like abdominal, hepato-
pancreas, pancreato-renal, pancreato-suprarenal, pancreato-cardio-
vascular and pancreato-cerebral syndromes followed by functional 
failure of appropriate organs [1; 19; 27; 44; 60].

The  influence of pancreatogenic toxemia on the functional 
conditions of the respiratory system and lung ventilation indica-
tions presents a big interest. Due to some authors’ data, broncho-
pulmonary complications (BPC) are determined  in 15–55%pa-
tients with AP clinics. At ADP complicated by extensive peritonitis 
pancreatogenic acute pulmonary failure is formed due to effect of 
pancreatic enzymes on the lung capillaries [13; 14; 24; 52; 61] and 
respiratory impairment is observed in every second patient and it is 
often a reason of the death [46, 50, 53, 54]. It is clinically evident by 
dyspnea, acrocyanosis, and changes of acid-alkaline balance, often 
to the side of decompensated respiratory acidosis, decrease by pul-
sometric data of oxygen partial pressure in the arterial blood [19; 
37; 43; 55; 57].

Occurrence of the acute respiratory failure (ARF) determined 
mainly by the pathologic influence of regulatory (nervous-reflectory, 
humoral) or toxic effects outgoing from pancreas and also the effects 
of thrombotic and purulent- septic complications of acute pancre-
atitis [16, 28, 35, 38, 50, 60, 61].In clinical conditions ARF is often 
provoked by the combination of factors disordering ventilation, 
perfusion or diffusion in the pulmonary parenchyma. By the final 
functional results of interactions of these factors to the gas exchange, 
there are two main types of ARF: parenchymatic (pulmonary) 
and ventilating [43; 44; 49; 61].

Parenchymatous ARF occurs as the result of:
— direct toxic injury of the pulmonary parenchyma by ЭИ fac-

tors especially coming into the blood by the lymphatic way (pancre-
atic enzymes, kinins, products of ПОЛ and others);

— partial disorders of the airway conductance and atelectasis 
due to the injury of natural sanation mechanisms of the bronchial 
tree under the effect of intoxication, vomiting, patient static posi-
tion in bed [43; 44; 50; 61];

— pulmonary blood circulation disorders at the embolism of 
pulmonary circulation vessels due to pathologic hyper coagulation 
and thrombophilia, and also due to pulmonary circulation disorders 
[3; 18; 25];

— lung’s collapse by air or pleural exudation, its basal compres-
sion at diaphragm’s high position on the background of intestinal 
paresis with the formation of so called syndrome of abdominal com-
partment determining translocation of bacteria and their toxins into 
the portal and system blood circulation changing oxygenation pro-
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cesses but not influencing on excretion of carbon dioxide [22; 26; 
48, 55; 58];

— induration of the pulmonary parenchyma at the develop-
ment of inflammatory processes in the lungs’ respiratory zone as 
presentations of hospital (nosocomial) pneumonia with the activa-
tion of the autogenic microflora on the background of the secondary 
metabolic immunodeficiency [15; 17; 36; 54; 55].

Ventilating ARF in patients with ADP is more often determined 
by acute appearance of the massive lung’s collapse at pancretogenic 
pleuritic, spontaneous or iatrogenic pneumothorax and also exten-
sive reduction of the functionally stable pulmonary parenchyma 
due to the total atelectasis or massive pulmonary embolism (PE), 
pulmonary edema [36; 44; 57].

It is necessary to point an importance of pancreatogenic pleu-
ral exudation (PE) which are characterized by the liquid accumu-
lation into pleural cavity and being in the direct relation with the 
evidence of EI and tissue destruction of pancreas. The frequency of 
the last ones due to the latest data of some authors at ADP reaches 
up to 38% [38; 43; 44]. In the forming of pancreatogenic lesions, 
an important thing is to involve diaphragm into inflammatory pro-
cess and transmission of the purulent inflammation from pancreas 
and retroperitoneal fat into pleura with the blocking of resorption 
ways of the pleural liquid. Sometimes ventilating ARF is the final 
stage of the developing parenchymatous failure or arise directly due 
to progressing lungs’ induration as a manifestation of the toxic injury 
of this organ on the background of enzymatic-productive ЭИ. Such 
parenchyma’s injury leads to the development of syndrome of respi-
ratory emaciation of adults [43; 44; 57; 58].

Syndrome of respiratory emaciation (SRE) as clinical phe-
nomenon has a special place in the pulmonary pathology at AP 
and its complications as it leads to extreme levels of respiratory 

disorders and inefficiency. According to decision of conciliation 
commission of pulmonologists since 1992, this phenomenon 
has been named as syndrome of acute pulmonary injury (SAPI). 
SAPI is as often as not observed on EI stages and at pus-inflamma-
tory complications due to corrosion bleeding, spread peritonitis 
or septic shock. In its developed form, SAPI occurs in about 15% 
patients with destructive acute pancreatitis with the mortality up 
to 50–70% [37; 43; 44; 46].

Thus, on the base of the given literary review analysis, it can 
be concluded that pulmonary ventilation disturbances are one of 
the frequent and severe complications of pancreatogenic toxemia in 
patients with ARF.

Increasing of the frequency of those complications is directly 
response with the evidence and severity of manifestations of pan-
creatogenic toxemia. Essential situation is aggravated by the fact that 
general condition of such patients is always severe due to the deep 
disorders of essential functions and forming pancreatogenic ARF.

However, there are rather many unsolved issues in this prob-
lem. In particular, pathogenic mechanisms of forming respiratory 
failure subject to the stage of pancreatogenic toxemia are not stud-
ied enough. The issues of balance condition between pathogenic 
microbe aggression and protection mechanisms of the respiratory 
ways at ADP are not detected. Therefore, the further deep study of 
functional condition of respiratory apparatus in the different periods 
of pancreatogenic toxemia in patients with ADP is an actual task 
of emergency pancreatology. It will allow detecting some patho-
genic mechanisms of the respiratory disorders and on their base 
to work out effective treatment-preventive procedures for reduc-
ing the frequency of BPC in general and to improve the prognosis 
of performed surgical treatment of patients with acute destructive 
pancreatitis.
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Ultra sound diagnostics of brachiocephal arteries in 
multifocal atherosclerotic damage

Abstract: It was determined that ultra sound assessment of the degree of arteries damage possessing high descriptiveness, 
no invasion and absence of radiation load, in combination with aortal arteriography, provides optimal tactics of stages of surgi-
cal or endovascular re-vasvularization performance.

Keywords: multifocal atherosclerosis, damage of brachiocephal arteries, ultra sound diagnostics.

Topicality. Cardiac-vascular diseases take a leading place in the 
structure of mortality rate of the population in the world. In the mor-
tality structure of cardiac vascular diseases 85–90% is the part of insult 
and myocardial infarction. In the structure of cerebral vascular diseases 
the leading place is taken by the disorders of cerebral blood circula-
tion of ischemic character (up to 80%) conditioned by atherosclero-
sis. Surgical therapy of stenose (including asymptomic) damages of 
aortal arch branches provide significant diminishing of the possibility 
of insult development, and improvement of the quality life of multiple 
contingent of the patients, which conditions not only medical, but also 
social-economic significance of the problem [1; 2; 11].

For a long time a special attention in clinical practice was paid to 
local manifestations of atherosclerotic process [3; 10]. Though athero-
sclerotic damage of vessels of one arterial lumen is rather an exclusion, 
than a rule. At the modern time according to many authors combined 
damage of several arterial lumens compose up to 50–60% [4; 5]. Of-
ten patients with asymptomic stenoses of aortal arch branches ap-
ply for medical aid because of the damage of other vascular lumens: 
coronary, renal, arteries of lower limbs, aortal aneurism. That’s why in 
modern conditions it is rational to perform active diagnostic tests for 
detection of the lesion of carotid arteries if there are clinical manifesta-
tions of atherosclerosis of any location [6].

The most informative methods of the modern diagnostics today 
are ultra sound doplerography with duplex scanning, roentgenologic 
angiography, magnetic-resonance angiography [9]. According to the 
report of some researchers the most reliable information about the 
degree of stenosis and the structure of atherosclerotic plaque can 
be received with duplex scanning, and, respectively, on the basis of 
these data perform surgical treatment [7; 8].

The objective is to study peculiarities of ultra sound values of 
brachiocephal arteries in multifocal atherosclerosis

Materials and methods. The work was based on the study of 
the results of checking of 40 patients with atherosclerotic stenosis 
of brachiocephal arteries in multifocal atherosclerosis, among them 
30 men 30 (75%) and 10 women (25%). Hyper cholesterolemia was 
observed in all examined patients.

In the analysis of the values of ultra sound diagnostics it was 
determined that among these 40 patients seven had combination of 
atherosclerotic damage with renal artery, 22 with coronary artery, 
and eleven with arteries of the lower limbs.

Simultaneous damage of several vascular lumens by atheroscle-
rosis promotes development of clinical picture from clear manifesta-

tion to asymptomic latent progress. Among these 40 patients with 
atherosclerotic stenoses of brachiocephal arteries we registered as-
ymptomic progression in fourteen (35.0%), and that corresponded 
to the results of other authors. Bilateral hem dynamically significant 
stenoses (60% and more) of carotid arteries in combination with 
stenoses of vertebral arteries were diagnosed in 21 (52.4%) of 40 pa-
tients, interim stenoses (50%) in 12 (30.0%) patients. Bifurcation 
stenoses were detected in 29 (72.5%) patients.

Hem dynamic significance of stenosis-occlusive damage is de-
termined by its potential danger to be a source of blood supply defi-
cit in distal part. With stenosis more than 60% along the diameter 
(and occlusion) and absence of compensatory mechanisms distal 
deficit of blood supply develops.

Unilateral stenosis of brachiocephal arteries was diagnosed in 
8 (20.0%) patients. The more expressed were the stenoses of bra-
chiocephal arteries, the more hem dynamically significant stenoses 
(70% and more) of CA were detected with the help of coronary 
angiography.

Ataxy, weakness of legs, headaches, dizziness was noted in 23 
(57.5%) out of 40 patients.

In 16 (80%) patients with diabetes mellitus there was visualiza-
tion of heterogenic atherosclerotic plaques with prevailing of hyper 
echogenic component and inclusions of calcinates.

In 17 (42.5%) patients with hypo echogenic and heterogenic 
atherosclerotic plaques with prevailing hypo echogenic component 
on computer tomography we revealed post ischemic cysts of brain 
with various location.

Ultra sound technologies provided definition of stenosis de-
gree, morphology of atherosclerotic damage of brachiocephal arter-
ies in 40 patients, and that was confirmed in aortal arteriography.

Performed comparative analysis of the results of complex USD 
and digital angiography in the definition of stenosis degree in arter-
ies further undergoing stenting confirmed the fact that USD data 
provide reliable definition of artery stenosis.

Different from the data of digital angiography, ultra sound 
research methods more accurately defined duration and structure 
of atherosclerotic plaque in superficially located arteries, and that 
was important for the choice of stent length. The choice of the op-
timal length of the stent is important factor for prevention of the 
development of dangerous dissection and re-stenosis.

Thus, the results of non-invasive sonographic researches are in-
formative, reliable, available, safe in the definition of artery stenosis 
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degree, length and structure of atherosclerotic plaque in superficially 
located arteries. The data of sonographic studies provide more ac-
curate definition of the length and diameter of the stent in the per-
formance of revascularization in superficially located arteries and by 
these means improvement of angioplastic quality.

Analysis of the results of USD with CDC and ED of various vas-
cular lumens allow earlier study of the morphology of atheroscle-
rotic plaques, definition of early symptoms of destabilization, and 
performance of prophylactics of possible complications with cor-
responding therapy.
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Treatment of the cicatricial tracheal stenosis
Abstract: From 1984 to the present time in the 2nd clinic of the Tashkent Medical Academy (TMA) there were treated 

186 patients with the cicatricial tracheal stenosis (CTS). Indications to the surgical treatment of cicatricial stenosis of the trachea 
were established at 76 (40.9%) patients. At 110 (59.1%) patients we used endoscopic techniques to expand and maintain the 
lumen of the trachea. The surgical intervention was circular resection with anastomosis. From hospital discharged 180 patients, 
6 people died. Hospital mortality was 3.2%. Intraoperative complications and adverse postoperative period were observed after 
12 (6.5%) interventions. Proper surgical treatment algorithm for patients with cicatricial stenosis allowed to achieve good and 
satisfactory long-term outcome at 93.5% of patients. Unsatisfactory results are directly related to postoperative complications, 
prevention of which will helps to improve the final outcome.

Keywords: trachea, cicatricial stenosis of trachea, circular resection of trachea, trachea-laryngeal anastomosis.

Among the diseases the cicatricial tracheal stenosis  is the 
main indication to surgical treatment. There are various types of 
operations: circular resection of the narrowed segment with anasto-
mosis, stage reconstructive- plastic surgery with the formation of the 
new airway at different tubes, endoscopic dilatation, laser recanaliza-
tion of the lumen, using of endotracheal stents.These diseases treat 
surgeons, ENT, endoscopists. Each specialist elect him the most 
familiar method of treatment, which he is fluent. [14] The choice of 
treatment is not always rational. Most research in this area reflects 
the possibility of a single type of treatment. Only a multidisciplinary 

approach allows to choose the best treatment for a particular patient 
[2; 3; 6; 8].

From 1984 to the present time in the clinic of the Tashkent 
Medical Academy (TMA) there were treated 186  patients with 
the cicatricial tracheal stenosis (STS) aged 15 to 68 years. Among 
them 112 were males and 74 — females. Most patients, 172 patients 
(92.4%) were young and mature age. The most common tracheal 
narrowing occurs after respiratory resuscitation in trauma patients, 
the frequency of which  in young and middle age, especially  in 
males is higher. In identifying of the causes of cicatricialring tra-



Treatment of the cicatricial tracheal stenosis

185

cheal stenosis found out that in the history of these patients was 
to conduct the artificial ventilation (AV), tracheostomy, injury or 
transferred inflammatory diseases of the trachea.

Most often, in 125 (67.2%) patients the cicatricial stenosis lo-
calized at the cervical trachea, in 32 of these patients, it was com-
bined with narrowing of subplical area of the larynx. The defeat 
of the cervical-thoracic trachea was observed in 45 (24.2%) and 
thoracic — in 16 (8.6%) patients. In 4 cases, the STS was compli-
cated with the esophageal-tracheal fistula at the level of the cervical 
trachea, and 2 of them with the involving of the lower part of the 
larynx. The patients were mostly with II–III degree of airway nar-
rowing. In 44 (23.6%) patients at admission was marked stridor. 
Cicatricial-granulation of the tracheal stenosis was diagnosed in only 
at 10 (5.4%) patients. This type of restriction is considered as the 
early stage of cicatricial stenosis, when granulation tissue is tender 
and has not been transformed into a rough coupling.

Indications to surgical treatment of cicatricial stenosis of the 
trachea installed in 76 (40.9%) patients. In 110 (59.1%) patients 
were used the endoscopic techniques to expand and maintain the lu-
men of the trachea. Surgical treatment consisted of resection surgery 
(circular resection of the trachea or larynx). In 10 patients diagnosed 
at admission posttracheostomic cicatricial stenosis of the cervical 
trachea I and II degree, which did not cause breathing difficulties 
and did not require surgical correction.

In total 186 patients underwent 292 surgical and endoscopic in-
tervention. In TMA has been developed and applied the original 
technique of traheolaryngeal anastomosis in 12 patients.

From hospital discharged 180 patients, 6 people died. Hospital 
mortality was 3.2%. Intraoperative complications and adverse post-
operative period were observed in 12 (6.5%) interventions. Most 
often it was observed in the patients operated in the time of forma-
tion of tracheal surgery (1984–1994 yy.). In the future, mortality 
and the incidence of postoperative complications were reduced. 
Complications often were with the chronic inflammatory nature and 
usually occurred after surgery or combined treatment (surgical and 
endoscopic). Death because of arrosive bleeding was at 3 patients, 
respiratory failure — at 2, posthypoxic swelling of the brain — at 
2, PE — at 2, rupture of the trachea when probing — at 1, damage 
to blood vessels during surgery — in 1, total bronchospasm after 
endoscopic bougienage of the trachea — at 1.

Despite the widespread introduction of modern endoscopic sur-
gery into clinical practice, helping patients with critical narrowing of 
the airway often causes great difficulties even in large hospitals, has 
highly-governmental experts. The greatest risk occurs in stenosis of III 
degree, especially when the diameter of the lumen of the trachea less 
than 5 mm., and the localization of constriction in traheolaryngeal seg-
ment. In such situations, the treatment of choice is endoscopic expan-
sion of the tracheal narrowing followed by readjustment of the trachea 
and bronchi. This tactic was used in 32 patients with severe stridor at 
rest. The most convenient and safe method is a probing of area of ste-
nosis with the tubes of rigid bronchoscope, which allows you to restore 
quickly the adequate gas exchange. Bougienage have minimal damag-
ing effect on surrounding tissue. When tracheal narrowing to 6–7 mm. 
the cicatricial tissue were destroyed by electrocoagulation [1; 9].

Endoscopic expansion of the tracheal lumen always given a 
temporary effect, even after prolonged dilatation on the endotrache-
al tube for 24 hours [15]. The duration of the free breathing ranged 
from several hours to several months. Most often it was 7–14 days. 
Then, regardless of the method of exposure to cicatricial tissue the 
lumen of the trachea again narrowed. For long-term saving of airway 
were entered the special stents [7].

Retraheostomy at different times after decannulation trans-
ferred 25 (13.4%) patients treated by us. Retraheostomy increases 
the extent of the zone of cicatricial stenosis and thereby complicate 
the subsequent treatment. It is justified only by the threat of the vi-
tal indications of asphyxia and without the possibility of expand-
ing the lumen of the airways in another way. If the tracheostomy is 
performed, it should be performed through the affected part of the 
cervical trachea. Tracheostomy through the intact wall of the trachea 
leads to an increasing the length of the stenosis, which complicates 
further the implementation of radical resection with anastomosis 
and dooms the patient on a long multistage treatment.

Circular resection of trachea. We produced 76  circular 
resection of the trachea. The indication for surgery was limited 
cicatricialry stenosis of the trachea when it was possible to restore 
the integrity of the respiratory tract via anastomosis. The length 
of the resection ranged from 3 to 13 half-rings of cartilage. On 
average, 3–4 cm can be safely resected, which is 5–8 cartilaginous 
half-rings. At 56  patients we used the  isolated cervical access 
(cervicotomy by Kocher), at 21 — cervicotomy with the partial 
longitudinal-transverse sternotomy. The integrity of the respira-
tory tract was restored by imposing of tracheal anastomosis in 54 
(71.1%) patients. Traheolaryngeal anastomosis was performed in 
22 (28.9%) patients. The indication to traheolaryngeal resection 
was cicatricial stenosis of the cervical trachea and larynx to the 
upper limit of cicatrix at least 1.5–2 cm from the vocal folds while 
maintaining the function of the latter. Traheolaryngeal resection is 
the most complex surgery of the trachea. Since J. Gerwat [4; 5] and 
F. Pearson [10; 11] demonstrated the ability to secure traheolaryn-
geal resection with anastomosis between the trachea and larynx, 
surgical tactics in this localization of stenosis has become more ag-
gressive [12]. It should be noted that the diameter of subplical area 
of larynx exceeds the diameter of cervical trachea, which is im-
portant in relation of the edges of tracheo-laryngeal anastomosis 
for prevention of restenosis. To avoid such complications in the 
caudal part of the anastomosis, by the midline of tracheal semi-
circle cartilage, was produced a longitudinal section of a length of 
1–1.5 cm, crossing the semicircle cartilage of the breathing tube. 
When comparing the stitched edges of the anastomosis, crossed 
tracheal semicircle, pushing increases the inner circumference of 
the distal end of the anastomosis. As a result, the discrepancy of 
diameter of traheolaryngeal anastomosis disappears.

The presence of a tracheostomy is a poor predictor of the risk 
of postoperative infectious complications and anastomotic insuffi-
ciency. When functioning tracheostomy operated on 8 patients who 
had to simultaneously resect tracheostomy and restore the integrity 
of the breathing tube.

Complications after circular resection of the trachea were ob-
served at 6 patients, 3 of whom died. The most severe complica-
tion is insufficiency of tracheal anastomosis with subsequent devel-
opment of septic complications — arrosive bleeding, respiratory 
failure, restenosis of the trachea. 2 patients died because of compli-
cations. Prevention of anastomotic insufficiency should be begun 
before the operation, choosing the best option of surgical treatment.

Good results were achieved at 70 (92.1%) patients who under-
went the circular resection of the trachea. Quality of life does not 
differ from the life of healthy people. The possibility of their labor 
rehabilitation is not associated with changes in the tracheal wall, but 
with the severity of comorbidities, during the treatment of which the 
cicatricial stenosis of the trachea occurred. Inadequate long-term 
results (saving tracheostomy in the trachea) are due to complica-
tions in the immediate postoperative period.
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The basis of endoscopic treatment of cicatricial stenosis is 
the expansion and preservation of the lumen of the trachea by en-
doscopic methods. This type of treatment is widely used in the past 
2 decades.

From 1984 to nowadays, a variety of endoscopic procedures 
performed at 107 patients. Total performed 216 endoscopic inter-
vention. Endoscopic treatment as an independent method was used 
at 75 patients with cicatricial stenosis of the trachea and in combina-
tion with surgery — at 59 patients.

Postoperative complications occurred at 6 (3.2%) patients. 
Most complications developed after bougienage and endoprosthe-
sis of stenotic segment of the trachea. 3 patients died. The mortality 
rate was 1.6%. The immediate cause of death were acute respiratory 
failure with bilateral tension pneumothorax (2 patients), asphyxia 
with blood and total bronchospasm. The most common (1.6% of 
cases) [13] in the postoperative period there was a displacement 
of the endoprosthesis. Dislocation of a self-locking prosthesis was 
observed in 2 cases after using a smooth prosthesis, fixed ligature to 
the soft tissues of the neck — in 1 case.

A good long-term outcome after endoscopic treatment ob-
served at 50% of patients in the initial stages of cicatricial narrowing 
of the trachea, the so-called cicatricial-granulation stenosis. Rough 
cicatricial have not been formed yet and timely endoscopic treat-
ment for the removal of granulation tissue and dissection of deli-
cate cicatrices was effective. In another form of stenosis — formed 
resistant cicatricial stenosis — good long-term result was achieved 

only  in 32% of cases. 6% of patients after treatment were main-
tained shortness of breath on exertion, and the result is regarded 
as satisfactory. The unsatisfactory outcome of treatment at 41% of 
patients was associated with restenosis after removal of the tracheal 
stent. This result forced us in recent years to review the possibility 
of endoscopic treatment of patients with cicatricial stenosis of the 
trachea. Despite the good immediate result, in long-term periods 
often occurs restenosis. Currently, we use endoscopic techniques 
expansion and preservation of the lumen of the respiratory tract or 
with a temporary purpose — to prepare the patient for surgery to 
stabilize the general condition, or as a palliative treatment option 
alternatively to permanent tracheostomy.

Conclusion. Cicatricial tracheal stenosis  in 88.7% of cases 
had iatrogenic origin, and occurs after the respiratory resuscitation. 
The operation of choice at cicatricial stenosis is a circular resection 
of the trachea. It can cure the patient in a single step. Emergency 
circular resection on a background of respiratory disorders is accom-
panied by high mortality rates, its should be limited. Endoscopic 
treatment as an independent method is indicated in the cases of 
forming cicatricial-granulation stenosis, or as a palliative treatment 
option. The main causes of death are anastomotic insufficiency, ar-
rosive bleeding into the airways and tracheal rupture during probing. 
Prevention of inflammatory complications and anastomotic insuf-
ficiency can reduce the mortality rate. Proper surgical treatment 
algorithm for patients with cicatricial stenosis allows to get a good 
and satisfactory long-term outcome at 93.5% of patients.
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Neuron-specific protein S100B as a diagnostic 
marker Parkinson’s disease

Abstract: The paper presents the results list immunoassay neuroglia protein S100B in patients with Parkinson’s disease, 
compared with a control group of patients without symptoms of Parkinsonism. The study involved 22 patients with PD, aged 
from 34 to 63 years. The highest activity of the protein S100B is set at akinetic-rigid form, and in the early stages of the disease 
than later. S100B maximum activity was observed at the opening of the disease up to 49 years and 6 months to 1 year duration. 
Neuron-specific protein S100B levels in the serum can be a diagnostic marker for Parkinson’s disease.

Keywords: Parkinson’s disease, diagnostics, protein S100B.

Parkinson’s disease (PD) is one of the most urgent problems of 
modern clinical neurology, due to its high prevalence in older age 
groups, and a clear trend to a “rejuvenation” of the disease in recent 
years [2; 5]. It is estimated that approximately 60% –80% of cases of 
Parkinson’s disease occur in PD. BP frequency among the neurode-
generative diseases is second only to Alzheimer’s disease (V. L. Gol-
ubev et al., 2005, N. N. Yahno et al., 2006, J. C. Morris, 2006).

It is known that the basis of steadily progressive neurodegen-
erative disease is Parkinson what lies constant neuronal death. It is 
noted output neuron-specific enzymes and their proteins of dam-
aged brain cells into the extracellular medium, which allows them 
to increase the depth and intensity to find structural and functional 
disorders of biological membranes in the central nervous system 
[1; 3].

Especially in recent years, there has been increased interest in 
the clinical use of brain markers such as S100B proteins. For the di-
agnosis and prognosis of various diseases is of great importance in 
the determination of S100B protein serum [2]. Neuroglia pro-
tein S100B is a specific protein of astrocytes glial cells capable 
of binding calcium. The name protein was due to the property to 
remain in solution in a saturated solution of ammonium sulfate 
[8]. Astroglial cells — this is the most numerous cells in the brain 
tissue. They form three-dimensional network, which is a reference 
frame for neurons [6; 7].

There is growing evidence that S100B acts as a cytokine or dam-
age associated molecular protein are formed not only inflammatory, 
but also in neurodegenerative diseases. PD is a neurodegenerative 
disease characterized by progressive loss of dopaminergic neurons 
and glial cells may be involved in the pathophysiology of this disease. 
According to the authors of S100B has potential value as a marker 
of the severity of the disease [4].

Objective: to study the activity of the protein S100B in the 
blood serum of patients with Parkinson’s disease, depending on the 
age of patients, duration, clinical form and stage of disease.

Material and methods: The material of this study was 31 pa-
tients receiving inpatient and outpatient treatment in the 1-Re-
publican Clinical Hospital Ministry of Health of the Republic of 
Uzbekistan. The study group included 22 patients with PD, includ-
ing 13 (59.1%) males and 9 (40.9%) women. Patients ranged in 
age from 34  to 63  years (mean age 50.4±6.6  years). Duration 
of the disease — is 0.5 to 8 years. The diagnosis of PD was set 
based on the criteria of the bank brain disease, Parkinson Society 
of Great Britain (Hughes A. J. et all, 1992). Evaluation stage of 

the disease was performed using scale- Hoehn and Yahr [Hoehn 
M., Yahr V. D., 1967]. The severity of PD was determined Using 
standardized rating scale assessment manifestations PD (Unified 
Parkinson’s Disease Rating Scale- UPDRS), the initiate movement 
disorders. The control group consisted of 9 patients without symp-
toms of Parkinson’s disease; all patients underwent the necessary 
clinical and diagnostic testing, including specification of anamnes-
tic data, the study of neurological status, CT or MRI (magnetic 
resonance imaging) of the brain.

Determines the content of S100B in the blood serum by en-
zyme immunoassay performed with specific test systems developed 
on the basis of appropriate monoclonal antibodies on the analyzer 
Hospitex Diagnostics, Italy according to the instructions supplied 
with the kit. Subsequently conducted a comparative evaluation of 
the results of analyzes of S100B in patients for age, duration of clini-
cal form and stage of disease. Statistical analysis was performed us-
ing the parametric Student t-test. To determine the significance of 
differences in qualitative traits used analysis of contingency tables.

Results and discussion: In the studied group of patients with 
PD enrolled in the study, it was found a slight predominance of 
males (59.1%). Among all patients were recorded significantly more 
mixed forms of PD and stage II disease. It was observed the larg-
est number of individuals of 40–49 years of age groups. Age debut 
BP varied between 34 to 63 years, averaging 50.4±6.6 years. The 
mean duration of PD was 4.25±2.8 years. The debut of the disease 
more common in the age is 40–49 years (40.9%). Thus for akinetic-
rigid forms of the PD was characterized by an earlier onset of the 
disease (49 years).

The study on the content of S100B serum of patients with PD 
level was increased, while in the basic group was 132.5±6.5 ng/l 
and the control group, 72.6 ± 2,6 ng/l (p<0, 05). An analysis of 
S100B levels in the examined patients with PD revealed that contain 
protein studied varied depending on the age of patients. Compar-
ing the activity of serum S100B in individuals of both groups ac-
cording to age, it was found that among the patients in the control 
group there were no statistically significant differences. While the 
activity index S100B in PD patients had statistically significant dif-
ferences depending on age. It was found that in patients less than 
60–69 years average S100B 164.3±2,3ng/l, when the level of 50–59 
S100B 121.7±3,5 ng/l, and aged 49 years 97.1±5.9 ng/l (p<0.05). 
Patients in the control group there were no significant differences in 
the age of the patient, whereas 71.8±10,8 –70,8±8,5-75,2±9,4 ng/l, 
respectively. (Fig.1.)
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Figure 1. S100B protein levels in serum according to age of patients (ng/l)

We conditionally allocated patients into 3 groups depending 
on the duration of the disease: one group of patients, the duration 
ranged from 6 months to 1 year, 2 patients from group 1 to 3 years and 
3-band more than 3 years. These results show that the level S100V 

serum depends on the duration of the disease, whereas the duration 
of more than 3, the level of the protein was observed at a higher 
level than the duration of 6 months to 1 year, 102,4±4,6 ng/l — 
143,7±5.2 ng/l — 168.7±4,5 ng/l, respectively. (Figure 2).

Figure 2. S100B protein level in the serum, depending on the duration of PD. (ng/l)

In the next phase of the study, we studied S100B levels  in 
the serum of patients with PD, depending on the form of the dis-
ease. The results show that the level of protein in the serum of pa-

tients with joint was 166.1±2,5 ng/l, whereas the shape of tremor 
121.8±3,5 ng/l and akinetic-rigid form 104.7±9,1 ng/l. (Figure 3).

Figure.3. Active S100B in the blood serum of patients with PD depending on the clinical form

At the same time, the activity of serum S100B PD patients had 
statistically significant differences from the stage of the disease. 
So patients stage III PD have higher rates than the stage I and II, 
166,6±3,5 ng/l — 129,7±5,1 ng/l — 100,8±4,9 ng/l, respectively. 

(Figure 4). The flow through the stages PD depends on the clinical 
manifestations, 3-stage of the disease is more severe clinical mani-
festations, while the serum levels of S100B patients may occur at a 
high level.

Figure 4. The level of the activity of S100B in the blood serum of patients with PD, depending of the stage

Conclusion: The research activity of S100B in the blood serum 
of patients with PD revealed that this figure varied depending on age, 
duration, clinical form and stage of disease. The highest activity of the 
neuron-specific protein S100B is installed in mixed form, and in the later 
stages of the disease when compared with the initial. S100B maximum 
activity was observed at the opening of the disease up to 49 years, and 
the minimum — in 60–69 years. And as the level of activity of S100B 

serum it depends on the duration of the disease. The activity of S100B 
serum of patients with PD indicating the severity of a neurodegenera-
tive process they are already in the early stages, compared with a control 
group of patients. Thus, it was found that the evaluation of clinical status 
BS necessary to carry out enzyme immunoassay for the determination 
of S100B levels and this could be used as one of the other methods 
for early diagnosis and prognosis of brain neurodestructive processes.
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Study of gene — candidate marker’s levels in patients 
with non-burdened and burdened familial history of 

NFPA (non-functioning pituitary adenomas)
Abstract: Early diagnostics of NFPA relates to difficult questions of modern neuroendocrinology that even high-informative 

computer tomographs (CT) and magnetic resonance imaging (MRI), and also clinical-laboratory, immunofermental — hor-
monal researches do not provide the right answer in 30–55% of cases, and at microadenomas (the tumor sizes is up to 10 mm) 
in 90 100% of cases. At a stage of microadenoma NFPA s are seldom diagnosed and often accidentally discovering during diag-
nostic. The diagnosis is defined, as a rule, when adenoma has already reach a considerable size, causing occur sight violations, 
headache and other neurologic symptoms connected with an invasion of tumor in the cavity of skull and structure of the basis 
of skull. As references showed NFPA is met in 25–43% of pituitary adenomas and up to 10% of all intra cranial tumors. Due 
to the progress of medical genetics, molecular biology there was a possibility to expand the pathogenesis representation of 
NFPA. Molecular and genetic researches showed that up to 5% of NFPA cases refer to genetically predisposed people. At the 
same time in literature there is practically no comparative data on clinical course and disease diagnostics in populations between 
sporadic and family NFPA disease. Researches implemented in this direction will allow improving preclinical diagnostics, to 
differentially approach to tactics of treatment of NFPA patients.

Keywords: non-functioning pituitary adenomas, the family anamnesis, molecular and genetic researches, early diagnostics.

In recent years, the efforts of researchers about study of the 
etiopathogenesis of NFPA directed to find out the molecular and 
genetic factors. Introduction of modern achievements of genetics 
and molecular biology in all basic and clinical medicine areas has 
significantly changed our understanding of the etiopathogenesis 
and, consequently, the ability to diagnose, treatment and preven-
tion of many diseases. In endocrine system, genes have a relation 
to the realization of various functions, encoding protein hormones, 
receptors, enzymes, steroid biosynthesis, intracellular signaling 
molecules, transport proteins, ion channels, transcription factors 
and other molecules. In present it is known that many endocrine 
diseases have a hereditary nature, as NFPA [9], associating with a 
defect of a particular gene or being characterized polygenic mode 
of inheritance [5; 6]. At the same time in the development of NFPA 

there are not data about inheritance causes at the level of groups of 
genes derived from the structure and the biological function of the 
encoded protein molecules [3; 6].

On the strength of experience of the world genetics it can be 
confirmed that the majority of NFPA are genetically determined, al-
though the disease in close relatives is not always possible to identify 
[1,2,4]. Identified familial history of NFPA in our study consisted of 
25 cases, including panmixia — 11 and inbreeding — 14 patients.

Based on the above, the purpose of our study was to determine 
the level of gene markers — candidates in patients with non-bur-
dened and burdened familial history of NFPA.

Materials and methods. We carried out the study to  iden-
tify in 20 patients with non-burdened familial history (1 group) 
and in 25 patients with burdened familial history of NFPA (2 group) 
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polymorphic markers of genes — candidates inherited predisposi-
tion: p53, bcl-2, FNO-α, eNOS3, VEGF and VEGFR-2 as well as 
the activity of the NO-system. Th ese patients were identifi ed during 
the clinical examination in the clinic of the RSSPMCE in the period 
from 2010 to 2014 years, whose age were between 18 and 70 years 
(44,5 ± 3,85goda). In addition, studies have been conducted  in 
healthy individuals — control group of 20 volunteers, gave an in-
formative consent to research. Th e average age of the control group 
was 43,6 ± 4,5 years — 10 men and 10 women.

Verifi cation of the diagnosis carried out due to data of the clini-
cal symptoms, the results of magnetic resonance imaging (MRI) 
and/or computed tomography (CT); RIA- (Radioimmunoassay) 
serum study for determine the level of tropic and peripheral hor-
mones (Hormone Research carried out on the counters «Gam-
ma-12» and «Strantg 300»), and for study polymorphic markers 
of the genes candidate inherited predisposition (p53, bcl-2, FNO-α, 
VEGF and VEGFR-2 polymorphism NOS3, activity of NO-system 
functions). For this purpose was conformed Immunoassay Analyz-
er of the fi rm «Stat-Fax» (USA) with using a set of test-systems 
(OOO «Cytokine», St. Petersburg).

Results and its discussion. Studies have shown that NFPA 
patients in comparison with control data indicated a signifi cant in-
creased serum factors of regulation of the apoptosis — increasing 
the level of proapoptotic protein p53 to 87.5% (p <0.001); the ac-
tivation of anti-apoptotic processes — the expression of proteins 
bcl-2 and FNO-α — 15,9% (p <0.05) and 24.0% (p <0.001) on the 
background of depressed basal eNOS3-vascular relaxing factor to 
25.1% (p <0.01) and the absence of reaction factors of the regula-
tion of angiogenesis — vascular endothelial growth factor (VEGF) 
and its soluble receptors VEGFR-2 that is not much diff erent from 
those of the values in the control group — 3.8 and 4.6% (p> 0.05). 
At the same time, we found a direct dim correlation between levels 
of bcl-2 and FNO-α (0,596; p <0.05), absence of communication 
between the FNO-α and eNOS3 (0,029; p <0.5), and a strong rela-
tion between FNO- α and indicators of VEGF (0,81; p <0,001), 
VEGFR-2 (0.85; p <0.001) and P53 (0.80; p <0.001). Th e high rate 

of bcl-2 had litt le relation to such factors as VEGF, VEGFR-2 (0.64; 
p <0.001 and 0.54, p <0.001) and unessential relation with level 
of P53 and eNOS3 (0,35; p> 0 25 and 0.36; p> 0.25). Revealed a 
strong link between the level of VEGF and VEGFR-2 and P53 (0.87; 
p <0.001 and 0.80, p <0.001), an indicator of VEGFR-2 with p53 
(0.77; p <0.001) and almost absence of communication between 
the index p53 and the level of eNOS 3 (0.13, p> 0.5).

Th us, the obtained data in patients NFPA in distinct from con-
trol values are concluded in that NFPA patients communication 
parameters FNO-α with VEGFR-2 reverses sign «positive» to 
«negative». Decreased of the eNOS3 activity does not depend on 
changing values of FNO-α, bcl-2, VEGF, VEGFR-2, since we have 
found a correlation between these indicators. At the same time 
att ention draws to the fact that in patients with NFPA increasing 
of the anti-apoptotic factors FNO-α and bcl-2 and proapoptotic 
factor p53 comes on the maintain of the high correlation FNO-α 
p53 and decreased with bcl-2, that is falling of the control anti-
apoptotic processes and high anti- proliferative activity of the 
FNO-α and which  inhibits apparently tumor process progres-
sion in patients NFPA.

In determining of the NO-system activity  in erythrocyte 
membranes in patients with NFPA have found that levels of major 
stable NO metabolites and the activity of eNOS were statistically 
signifi cantly lower than the control and the activity of iNOS and 
ONO2-content, on the contrary, more than control.

Th erefore, the content of NO, measured by its major stable me-
tabolites NO2-and NO3, in patients with NFPA with non-burdened 
family history was lower than 18.9% of control (p <0.05), the activ-
ity of eNOS — 19.5% (p <0.05), and the activity of iNOS, on the 
contrary, higher by 45.5% (p <0.001), and ONO2- — by 36.4% 
(p<0.02) (Fig.1).

However, in patients with burdened familial history NO con-
centration was below the reference values to 36,7% (p <0,01), the 
activity of eNOS — by 44.1% (p <0.001), and indicators such as 
the NO-system iNOS ONO2-and, on the contrary were higher re-
spectively by 109.1% and 72.7 (p <0.001).

Figure 1. The state of the activity of NO-system in erythrocytes of the patients with NFPA

* – P <0.05 versus control.
Note that  in erythrocyte membranes  in patients somatic 

NFPA group content of NO and eNOS activity was signifi cantly 
lower than 22.0 and 30.5% (p <0.05 and p <0.01) and the activity 
of iNOS and concentration ONO2 — — upper on 53.3 and 35.7% 
(p <0.001 and p <0.001) than in patients with burdened familial 
history of NFPA.

NO reduction in patients with NFPA can be explained by in-
hibition of the activity of eNOS. However, high reaction rate of 
the iNOS supposes expression of NO tens or hundreds of times 

greater than its synthesis with involving eNOS [7; 8]. About these 
processes also evidenced by our high level of data ONO2-.

However, on the level of activity of the NO-system in tissues 
can aff ect the degree of tissue destruction due to the aggressiveness 
of the pathological process. In our studies, it could be achieved in 
tumor size in patients NFPA. Analysis of the research showed that in 
patients NFPA with increased size of the tumor concentration of the 
main stable metabolites and eNOS activity progressively decreases, 
and the enzyme iNOS and content of ONO2-increases. In these 
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patients of the somatic group violations of the indicators, charac-
terizing the NO-system activity in membranes of erythrocytes is 
higher than in the burdened group. In assessing the activity of eNOS 
revealed similar dynamics — its activity decreased with increasing 
tumor size. In patients NFPA of the somatic groups eNOS activity 
with tumor size of 10 mm was lower than in patients burdened group 
by 18.3% (p <0.01), with a 10 mm — 26.0% (p <0.01) giant — by 
36.4% (p <0.001). At the same time assessing indicator of the iNOS 
activity found that NFPA patients of somatic group tumor size to 
10 mm, it was higher than in burdened group of patients by 23.1% (p 
<0.01), with tumor size more than 10 mm — by 46.7% (p <0.001), 
and the giant — by 34.8% (p <0.001) (Fig.1).

Therefore, the degree of violation of NO-system activity in 
the erythrocyte membranes in the patients of the 1st, and 2nd 
groups depended upon the size of the tumor, and as larger it is, 
the violations will be more pronounced. More pronounced im-
pairment in the activity of NO-system we found in patients of the 
burdened group compared to a somatic group, which is probably 
due to genetic polymorphism, the existence of violations of the 
genetic code in the NOS in NFPA patients with a genetically as-
sociated family history.

In connection with the findings, we can conclude that in pa-
tients with burdened anamnesis revealed more severe violations of 
NO-system activity than in patients without burdened anamnesis, 
which caused by a genetic defect of the ecNOS3, as consequence 
of predisposed of the patients with NFPA hereditary — burdened 
familial history to form dysfunction of the endothelium in the vas-
cular wall.

Conclusions:
1. In patients with NFPA the eNOS3 activity is inhibits, that 

may underlie endothelial dysfunction. Inhibition of the eNOS3 ac-
tivity occurs on the background of the activation of pro- and anti-
apoptotic factors enhance level of p53, the content FNO-α and 
bcl-2 in the blood plasma, slight variations in the factors regulating 
angiogenesis (VEGF, VEGFR-2). There have revealed the absence 
of correlation relation between decreasing the activity of the enzyme 
eNOS3 and performance pro- and anti-apoptosis, angiogenesis reg-
ulation, indicating that the independence of these processes in the 
mechanisms of formation of NFPA.

2. It has found that in patients with NFPA was increasing indi-
cator of correlation relation of FNO-α with VEGFR-2 that indicates 
about increasing the inhibition processes of the angiogenesis and 
proliferative activity of tissues. It has established the presence of 
high-performance connection of VEGF and VEGFR-2 with indica-
tors of apoptosis protein p53, which testifies to their importance in 
the mechanisms of inhibition of tumor. This is achieving, appar-
ently at the expense of conservation within the control values of 
angiogenesis regulators VEGF and VEGFR-2 in the blood plasma 
of patients with NFPA.

3. It has found that in plasma of the patients with NFPA was ob-
serving an imbalance in the content factors of endothelial function 
(eNOS3), angiogenesis (VEGF and VEGFR-2), pro-apoptosis (p53) 
and anti-apoptosis (FNO-α and bcl-2). These data demonstrate its im-
portance in the mechanisms of formation of NFPA and importance of 
the registration for monitoring, differential diagnosis, prognosis and 
the development of individualized treatment tactics.
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Clinical-immunologic regularities of the formation of 
respiratory diseases in children of the younger school age

Abstract: Isolated and combined disorders of cell-mediated and humoral parts of immunity functioning, dependent on 
location (upper and lower parts of respiratory pathways) of respiratory diseases serve to be immunologic criteria in the children 
of younger school age.

Keywords: diseases of respiratory organs, immunologic status, young children.

During the last decade there is increase of the total morbidity 
among the population, where the leading prevalence rate is taken by 
diseases of respiratory organs. According to WHO data the number of 
patients with diseases of respiratory organs annually increases to 3–5%, 
which takes 1st place as a basic reason of morbidity with temporary loss 
of workability [7; 8]. At the modern time in scientific literature the 
problems of the study of the quality of environment and the impact of 
certain (climate, ecologic) factors on the population health status are 
often considered. We worked out methods for assessment of a com-
bined effect of atmospheric pollutants and other exogenic risk factors 
on the level of morbidity and immunity values [1; 2; 4].

Unfavorable ecologic situation on the territories can lead to 
eco-dependent dysadaptation alterations  in respiratory system: 
subclinical (disorder of the function of cilliary epithelium of bron-
chi, compensated obstruction of respiratory ways) and clinically 
expressed forms of respiratory pathology. The state of respiratory 
organs can serve to be biologic “indicator” of ecologic wellbeing of 
a territory [3].

The study of disorders of immunity system functioning in the 
diseases of respiratory organs in districts with unfavorable ecologic 
conditions is very actual.

In natural ecosystems of Sub-Aral area there is a deep transfor-
mation and ecologic shift so large-scaled, that it caused formation 
of new media complex, which can be characterized as an extreme 
one [6]. Researchers determined that regions of Приаралья have 
remarkable territorial differentiation according to the state of envi-
ronment [5; 6].

Multiple studies proved that one of the first suffering systems in 
these conditions is immunity; normal functioning of which can save 
a person from growing antigen and allergic load. Damage of immune 
system in ecopathogenic medium leads to a remarkable growth of 
the development of the most socially significant diseases, and first 
of all respiratory ones [8, 9]. In relation with this the study of com-
plex affect of risk factors on immune resistance in population and 
patients with diseases of respiratory organs on Sub-Aral territory 
gained topicality.

The objective: is to study clinical-immunologic regularities of 
formation of respiratory diseases in children of young school age.

Materials and methods of the study: The results of prophy-
lactic check up of 580 children of younger school age (from 7 to 

11 years old) living in Urgench and surrounding regions served the 
basis for the study. That territory is related to Sub-Aral area.

Clinical check up provided collection of anamnesis data includ-
ing detailed obstetric anamnesis of mother, hereditary predispo-
sition to some diseases, anamnesis vitae of the child, diseases he 
suffered, terms and character of the start of the disease, assessment 
of the general state. Diagnostics was performed on the basis of com-
plaints, objective examination, laboratory and radiologic research 
methods in compliance with the classification of clinical forms of 
bronchial pulmonary diseases in children (1995).

Among all children we isolated a group with diseases of respi-
ratory organs, which composed 35.2% (204 children): 94 of them 
with diseases of the upper respiratory ways (46.1%) and 110 lower 
(53.9%).

Complex immunologic tests were performed for 52 children in 
the Immunology Institute of AS. 24 out of these children had dis-
eases of the upper respiratory ways and 28 diseases of the lower ones. 
Amount of IgG, IgА and IgМ in blood serum was determined in 
compliance with Manchini’s method. The status of cell-mediat-
ed immunity was evaluated on the basis of the analysis of the total 
number of lymphocytes and its subpopulations with the help of 
panels of mono clonal antibodies to superficial differential antigens.

Statistic processing of the data of clinical studies was performed 
on a personal computer in operation system Windows 2003 with the 
help of program package Microsoft Excel 2003, including applica-
tion of integrated functions of statistic processing. We used methods 
of traditional variational parametric and non-parametric statistics. 
Reliability of differences between the groups in the studied signs 
was done using Student’s criterion; differences were considered to 
be reliable with coincidence possibility less than (р<0.05).

Results of the research: According to our results specific 
weight of chronic and acute bronchitis prevalence among the ex-
amined children with diseases of respiratory organs was 54.9% 
(112 children), ARD — 29.9% (61 children), pneumonia — 14.7% 
(30 children) and tonsilitis — 4.9% (10 children).

In the diseases of the upper respiratory ways the function of cell-
mediated immunity changes most of all: decrease of CD3 (Р<0.01), 
CD4 (Р<0.05), significant rise of CD8 (Р<0.01), CD16 (Р<0.01), 
CD20 (Р<0.01) and increase of secretion of IgA (Р<0.05) and М 
(Р<0.05).
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Thus, in the study of immunity values of the children of younger 
school age with diseases of respiratory organs we revealed expressed 
cell-mediated and humoral immune deficiency associated with mis-
balance in cell-mediated and humoral parts of immunity and it was 
characterized by reliable decrease of the basic subpopulations of im-
mune system — T-lymphocytes and increase of the basic subpopu-
lations of B-lymphocytes in immune system with background in-
crease of immunoglobulins A and M. we also revealed interrelation 
between the values of immunologic status and the damaged area in 
respiratory tract; thus, in cases of damage of the lower parts of re-

spiratory system we observed a reliable misbalance both in cell-
mediated and humoral parts of immunity.

Conclusions:
1. Isolated and combined disorders of cell-mediated and 

humoral parts of immunity functioning serve to be immunologic 
criteria in the children of younger school age.

2. Qualitative and functional changes in the parts of immu-
nity depend on location (upper and lower parts of respiratory ways) 
of the diseases of respiratory organs in the children of younger age 
living in Sub-Aral area.
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Role of cytokines in chronic pancreatitis
Abstract: Expression of pro inflammatory and regulatory cytokines plays a key role in the pathogenesis of acute and 

chronic pancreatitis and is involved in the development of pancreatic necrosis and pancreatic fibrosis. Cytokines entering the 
bloodstream in the context of the local inflammatory reactions cause a systemic toxic syndrome with multiple organ failures, 
that are frequently resulting in mortality in acute pancreatitis. The scientific evidence clearly suggests that in acute pancreatitis 
a predominance of pro inflammatory cytokines are prevalent anti-inflammatory cytokines potentiates the inflammatory process 
and the increase of regulatory cytokines, including their exogenous administration, reduces the severity of the inflammatory 
reaction, or leads to its relief. This review summarizes our current understanding of the role cytokines play in pancreatic cancer’s 
resilience and its resistance to treatment focusing on two major pro-inflammatory cytokines, its role in tumor microenvironment 
necessary for growth and metastasis, and their potential for therapeutic and diagnostic procedures.

Keywords: Chronic pancreatitis, Pancreatic carcinoma, cytokines.

Introduction. The pathogen etic role of cytokines in the devel-
opment of pancreatic diseases is of major scientific and clinical inter-
est for clinical practice, a marker for the severity and prognosis of 
acute pancreatitis (AP) attacks or chronic pancreatitis (CP) would 
be of great interest.. At the same time, given the lack of a clear un-
derstanding of the pathophysiology of AP, apart from the diagnostic 

relevance of pancreatic enzymes and other pancreatic proteins (e. g., 
pancreatitis-associated protein, PAT), the chemokine and cytokine 
levels may be useful for the diagnosis and assessment of a current 
episode of AP or CP.

In recent years, pro-inflammatory and regulatory cytokines 
play an increasing role in the pathogenesis of AP and CP and are in-
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volved in the development of pancreatic necrosis and fibrosis. Pan-
creatic cancer is the most lethal gastrointestinal (GI) cancers, with a 
5-year survival rate of only a 3–5%. This cancer is characterized by a 
high mortality rate, rapid progression, and resistance to chemo and 
radiation therapy. While surgical resection is the only curative treat-
ment for pancreatic cancer, only less than 15% patients are eligible 
for surgery. Many studies have demonstrated the wide-spread in-
volvement of cytokines in all stages of cancer development. The 
question remains, however, whether such a functionally pleotropic 
and chemically diverse class of molecules can be targeted towards 
the treatment of pancreatic cancer. This review summarizes the cur-
rent understanding of the role two major pro-inflammatory cyto-
kines in pancreatic cancer and its resistance to treatment focusing 
on two major pro-inflammatory cytokines, especially their role in 
tumor microenvironment necessary for growth and metastasis, 
and their potential therapeutic and diagnostic use. Cytokines are 
a vast and diverse group of glycosylated peptides produced by vir-
tually all nucleated cells in the human body. They play important 
roles in regulating cell growth, inflammation, and tumor metastasis. 
One of the clinical characteristics of pancreatic cancer is its rapid 
growth and aggressive metastasising which the overexpression of 
pro-inflammatory cytokines such as interleukin-6 (IL-6) and inter-
leukin-8 (IL-8) is implicated [3]. These pro-inflammatory cytokines 
play a critical role in the activation of signal pathways controlling 
cell growth and angiogenesis, e. g., through the vascular endothelial 
growth factor (VEGF), a cytokine which enhances angiogenesis and 
facilitates metastasis [2]. Targeting those pro-inflammatory cyto-
kines may represent a novel molecular therapeutic strategy. IL-6 has 
been shown to be overexpressed in human pancreas cancer cells, 
and exogenous IL-6 increased the secretion of multiple Th2 type 
cytokines. IL-6 also activated extracellular signal-regulated kinase 
2 (ERK2) signaling pathways in pancreas cancer cells, indicating 
that IL-6 may be involved in promoting human pancreas cancer 
development through a Th2  type cytokine environment which 
up-regulates cell proliferation and angiogenesis [4]. Recent studies 
demonstrated that IL-8 was up-regulated under hypoxic condition 

smimicking the human disease. IL-8 up-regulated the expression 
of  VEGF and activated ERK1/2  signaling pathways  in pancreas 
cancer cells. These data suggest that IL-8 might be a key player in 
human pancreas cancer and that targeting IL-8 together with other 
angiogenesis pathways could be an effective treatment for pancreas 
cancer [5]. The two cytokines IL-6 and IL-8, therefore, are of ma-
jor interest of current oncogenic cytokine research because they play 
a key role in pancreas cancer.

The aim of the study presented was to define the role of the im-
mune system and of cytokines in the diagnosis and treatment of 
chronic pancreatitis and pancreas cancer.

Materials and methods. The research was conducted in the 
Clinic of  Internal Medicine  II, University Hospital of Freiburg, 
Germany.

The study  included a prospective cohort 47  patients with 
chronic pancreatitis. Follow-up was on average 6 months. The mean 
age of patients with CP in the acute phase was 51.7 ± 2.9 years. Di-
agnosis was made on the basis of clinical, laboratory and imaging 
analyses, including past history, complaints, physical examination, 
and laboratory analyses of blood and urine ultrasonography (US) 
and computed tomography (CT) of the abdomen. Concentration 
of pancreatic elastase-1 in the stool of patients was determined by 
enzyme immunoassay (ELISA). The level of cytokines IL-lβ, IL-6, 
IL-8, IL-10, TNF-α, TGF-β was determined using commercial test 
systems.

Results and discussion. During an exacerbation of CP, the 
expression level of all analysed cytokines was significantly higher 
than that of healthy controls. The expression of pro-inflammato-
ry cytokines IL-1β, IL-8 and TNF-α was 10.3-, 10.2-and 8.2-fold 
higher, respectively, while the levels of the pro-inflammatory cyto-
kines IL-1β and IL-10 was 7.5-and 5.6–times higher, respectively 
(Table 1). All we divided patients into three groups depending on 
the level of elastase in the stool. Group 1 patients with elastase levels 
above 100, the second group of patients with a level of 100 elas-
tase in third group 100 below. (The rate of elastase in the stool of 
healthy human 200mkg/g).

Table 1. – Cytokine levels in serum of different groups of patients with acute exacerbation of chronic pancreatitis

Cytokines Levels (pg/ml)
Control Group 1 Group 2 Group 3

IL-1β 22.7 ± 1.9 187.4 ± 9.6* 274.1 ± 12.9* 219.5 ± 10.8*
IL-6 28.5 ± 1.1 89.2 ± 4.1* 117.3 ± 8.7* 143.2 ± 11.5*
IL-8 19.1 ± 1.1 224.1 ± 10.3* 189.8 ± 6.6* 161.5 ± 7.1*

IL-10 18.6 ± 0.8 111.8 ± 5.7* 102.3 ± 3.7* 94.2 ± 6.6*
TNF-α 43.5 ± 6.1 236.5 ± 7.2* 219.1 ± 9.9* 199.3 ± 10.4*
TGF-β 37.9 ± 2.2 120.8 ± 6.0* 205.7 ± 7.3* 318.2 ± 20.3*

*р<0,001 relative to control

Mean  values of TGF-β were significantly higher than con-
trol values. This increase of 5.3-fold compared to controls was how-
ever less. The highest expression was was found for IL-1β and IL-8 
which may further potentiate the cascade of inflammatory reactions. 
There was a direct correlation between the severity of abdominal 
pain and the levels of pro-inflammatory cytokines IL-1β, IL-8 and 
TNF-α. The levels of IL-1, IL-6, IL-8, IL-10 and TNF-α correlated 
with the elevations of ALT and AST while TGF-β correlated with 
activities of pancreatic amylase, lipase. Expression of IL-8 was high-
est in group 1 and decreased with worsening of exocrine insufficien-
cy. A direct correlation between the level of fecal elastase and serum 
concentration of IL-8 in the period of exacerbation of CP. With re-
spect to TNF-α levels similar changes were detected. Compared to 

healthy individuals the levels of TNF-α were 8.8-, 8.2-and 7.4-fold, 
respectively, higher. A direct correlation was found between the level 
of stool elastase and the serum concentration of IL-8 during exac-
erbation of CP. The level of IL-10was significantly higher in all the 
groups, 6.0-, 5.5-and 5.0-fold, respectively, as compared to controls. 
Average values   of TGF-β in the different groups were significantly 
higher than in control with a 3.2-, 5.4-and 8.4–fold increase, respec-
tively. The maximum values   were found in group 3 with a signifi-
cantly elevated level of expression of TGF-β in the 1st and 2nd groups. 
There was a direct correlation between the level of stool elastase and 
the expression of TGF-β during exacerbation of CP.

Chronic inflammatory processes have become the center of re-
search in cancer pathogenesis, treatment and prevention. It is now 
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well-known that cytokines play a role in inflammation as well as in 
malignant transformation and the promotion of cancer progression 
and metastasis [6]. IL-8 is strongly associated with chronic pan-
creatitis which increases the risk of pancreas cancer by a factor of 
20 or more due to the convergence of inflammatory mediators and 
cytokines into a common pathway [7]. Thus, IL-8 is activated by in-
flammation, which in turn acts through a positive paracrine feedback 
loop via up-regulation of several inflammatory mediators to locally 
maintain  inflammation and promote angiogenesis [8]. Further, 
IL-6 also enhances the secretion of pro-inflammatory cytokines 
typically expressed in Th2 lymphocytes and plays a similarly im-
portant role in inflammation [4]. The current molecular therapeutic 
aims are targeted at the inhibition of these common pathways and 
thereby the malignant transformation of pancreas cells the commu-
nication between the tumor cells and the stromal fibroblasts as well 
as the immune effectors is very complicated, however. For instance, 
IL-8 binds to multiple receptors, and is induced, apart from hypoxia, 
by several factors such as NO, oxidative stress, and acidosis. At the 
same time both IL-8 and IL-6 are induced TNF-α [2]. Therefore, 
the detailed understanding of the entirety of the wide spectrum of 

chemical cross-talk involved in establishing the tumor microenvi-
ronment is key for future therapeutic strategies. Thus, with the more 
fundamental understanding of the pathogenesis of pancreas cancer, 
novel diagnostic, therapeutic and preventive targets will be identi-
fied improving the prognosis of patients with pancreas diseases.

Conclusions and perspectives. The analysis of patients with 
chronic pancreatitis showed that even during remission there are 
significant alterations of the the ’cytokine network‘ and the bal-
ance between pro- and anti-inflammatory components. The data 
obtained open the possibility of predicting natural course of CP, 
including disease recurrence and progress based on cytokine levels 
and and their imbalance. The level of pro-inflammatory and anti-
inflammatory cytokines can predict clinical deterioration and the 
probability of relapse. The he study demonstrates that in patients 
with CP cytokines are more sensitive laboratory markers than the 
traditional parameters. Thus, as we begin to develop a more funda-
mental understanding of the mechanisms underlying the aggressive 
natural course of pancreas cancer, novel diagnostic, therapeutic and 
preventive targets will be identified that will result in an improved 
prognosis of patients with diseases of the pancreas.
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Life style of the patients suffering with bronchial asthma
Abstract: This article studied on the questionnaire lifestyle, medical activity in patients with bronchial asthma, the factors 

leading to the disease of 670 persons infected with asthma and 420 persons not infected with this disease, but living in the 
similar conditions.

Keywords: bronchial asthma, quality of life, mode of life, medical active.

Bronchial asthma is disease of respiratory ways, including the 
pathological process flowing with chronic persistor inflammation 
and obstruction of bronchial tubes that it is possible to observe at 
attack suffocation or asthmatic condition [1; 3; 6; 13; 14; 15].

Despite improvement of diagnostics and methods of treatment 
of the disease, on a global scale suffering a bronchial asthma, and also 
cases of physical inability and death rate as a result of this disease in-
creases. Basically, the cases having risk in a life of patients — long 

heavy attacks of suffocation which are resistant active broncholytic 
therapies, strongly expressed respiratory insufficiency because of 
what the present disease is vital topic of modern medicine [2; 5; 
8; 11] amplify.

On threshold XXI in all potential researches 3 global problems 
get to eyes concerning bronchial asthma. First is disease very wide-
spread and such tendency will proceed further the next decade, 
secondly — problem of bronchial asthma left because of limits of 
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medicine and has turned to extremely actual social and economic 
problem of the state importance, thirdly — at the decision of ques-
tions of bronchial asthma epidemiological researches and despite it 
have the important role, on global scale, especially in the CIS coun-
tries, the quantity of such researches has sharply decreased [4; 7; 
9; 10; 12].

Objective: Studying of life style, quality of life and medical 
activity of the patients who are ill with bronchial asthma.

Materials and methods.
Risk factors, which are at the bottom of disease and its forma-

tions have been studied by application of method “event-control” of 
subject of medicine based on evidences. With a view of research of 
way of life, quality of life of patients and the risk factors leading to 
disease have been involved 670 patients who are ill with bronchial 
asthma (event group) and 420 patients living in oncological condi-
tions, but not ill with bronchial asthma (control groups) in both 
areas. The patients involved in sociological research in the cities and 
districts of Bukhara and Tashkent Regions have been selected by 
«Strata» method. The patients who are ill with serious illness, be-
ing in the period of attack of bronchial asthma and patients accepting 
hospitalisation within 4 weeks have not been involved in research. 
So, the all-round reliable representative data by means of modern 
methods has been obtained.

Results and discussion.
Among the contingents involved in research quantity of women 

more than men (57:43), 20,7 percent of patients consist of young 
men at the age of 20–39 whereas the contingent at this age is equal in 
control group to 36,2 percent. Also, aged people of 40–49 years make 
34,4 percent, is more senior 50 years — 44,5 percent. This indicator 
makes in control group of 30,4% and 33,4% accordingly.

67% of patients  involved  in research consist of agricultural 
population, and in control group they make 58,8%. On structure 
of families of 11,9% 67,4%-4–6 the person consist of 1–3 persons, 
families in number of 7 and more persons make 20,7%. In control 
group this indicator accordingly makes 9,8%, 69,9%, 20,3%.

12,7% of patients have higher education, 2,8% — incomplete 
higher education, 46,0% — secondary education, 28,8% secondary 
special education and 9,7% — elementary education. It is confirmed 
that 86,9% from them live 5 and more years in the present place.

On the basis of interrogations it is established that among close 
relations of patients there are persons suffering a bronchial asthma. 
In particular in Bukhara Region among close relations of 52,0% of 
patients, its registered presence of bronchial asthma. 48% of pa-
tients deny presence of bronchial asthma at close relations. Among 
close relations of 89,5% of patients from control group presence of 
bronchial asthma is not observed. In Tashkent Region 64,4% of the 
patients involved in research denied presence of illness among their 
close relations.

In Bukhara Region within 1 year 22.7% of the surveyed patients 
suffered with acute respiratory virus infection 4 and more times, 
53,7% of them suffered 2–3 times, 23,6% of them once or less.

In Tashkent Region this situation equals accordingly 29,6%, 
54,0% of 16,4%. Among patients of control group this indicator 
makes: 78,7% — are less than 1 time year, 15,2 5 2–3 times a year, 
6,1% — more than 4 times a year.

Immediate causes  illnesses leading to excitation share on 
4 groups:

1. House and street dust, vegetative disputes and dust, tobacco 
smoke.

2. Allergens of pets covered with wool.
3. Some foodstuff (citron fruits, bean products, eggs, sweets, etc.).

4. Acute respiratory virus infections.
If in Bukhara Region among the reasons being infecting agent 

the highest indicator the House and street dust, vegetative disputes 
and dust, tobacco smoke (49,1%) has that in Tashkent Region pre-
vails Acute Respiratory Virus Infection (42.0%). As sensitivity to 
dust of wool of animals, coleoptera insects, rodents, cockroaches 
among patients of Bukhara Region in comparison with patients from 
Tashkent Region is observed to bowl on 21,8 5.

It has been established that at 32.4% of working patients from 
Bukhara and 25.2% of patients from Tashkent the labour plan, in 
particular is not correctly organised: hygienic conditions do not 
correspond to requirements; with view of decrease of fatigue it is 
not mechanised and labour process (works in the industry and ag-
riculture) connected with the big expense of forces and energy is 
not automated; microclimate of the enterprises does not meet the 
requirements of hygiene — of place of work are shined not enough, 
it is lot of noise, ventilating systems on elimination of dust and air 
clearing well do not work, at some enterprises the sequence of work 
and rest is irrationally organised, workers in enough are not pro-
vided with special clothes and masks, at the enterprises working 
with harmful connections there are no gas masks. This situation is 
correctly organised in 25.7% of the enterprises (in Tashkent 25.2%). 
In 25.5% presence of harmful factors connected with a trade is estab-
lished (In Tashkent 18,4%), in particular the working day of persons 
working with dangerous factors is not truncated, additional labour 
holidays do not give, not organized constant medical inspections 
of workers of the enterprises. In control group, these situations ac-
cordingly make 32.0%, 40.4%, 13.2%. By results it is visible that the 
labour mode working in Tashkent Region is organised partially cor-
rectly in comparison with Bukhara Region.

Among workers with presence of bronchial asthma 34.3% of 
workers of the industrial enterprises make, 28.1% of workers of ag-
riculture, 5.1% of workers of building sphere, 5.9% of workers of 
motor transport, 10.9% of workers are connected with the grocery 
goods. In Tashkent Region, this indicator accordingly makes 29.2%, 
32.0%, 4.8%, 4.8%, 6.8%. Apparently by results if in Bukhara Region 
among patients the majority is made by employees of the industrial 
enterprises in Tashkent Region workers of agriculture prevail.

By results of interrogations it is established that the basic part of 
patients works on textile and silk winding companies, Karakul tan-
ning industrial complexes, shoe factories, brick-works, oil refining 
factories and in agriculture. At specified companies there is consider-
able quantity of allergens of top respiratory ways influencing mucous 
membranes. Long contact of patients to the specified allergens leads 
to illness strengthening.

In the course of the analysis of results of interrogations it has 
been established that the psychological environment at 45% of pa-
tients (Bukhara) and 57,8% at patients from (Tashkent) bad, in-
cluding: disputes often arising between the head, workers and the 
serving enterprises, conflicts, wrong distribution of work, weak or-
ganisation of feedback between heads and workers of the enterpris-
es, authoritative form of government, administrative bureaucracy. In 
control group this indicator makes 32.6%.

At the analysis of economic and living conditions of patients in-
volved in researches it was found out that in houses on the ground 
areas from them lives 26.2% in Bukhara Region and 39.6% in Tash-
kent Region, and other part lives in multiroom apartment houses. 
It is confirmed that 59.8% from among patients of control group 
live in the houses on the ground areas. It has been found out that 
living conditions (floor space having per capita, household conve-
niences: potable water, heating sources, gas, illumination sources, 
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degree of security the water drain, sanitary-and-hygienic positions 
of dwelling: light exposure, humidity, cleanliness etc.) patients liv-
ing in Tashkent is much better than living conditions of patients 
living in Bukhara.

Judging by results of analyses duration of walks in the open air 
and employment by physical culture in the basic group the below-
mentioned: In Bukhara Region of respondents which time makes till 
1 hour — 6.8%, till 2 hours-13.1%, till 3 hours-17,7%. (In Tashkent 
Region this indicator accordingly equals 12.8%, 14.4%, 18.8%.). 
62.4% of patients  in Tashkent Region and 54.8% of patients  in 
Bukhara Region have underlined that at all are not engaged in physi-
cal training. In control group this indicator has made 38.5%.

The number of smokers among suffering from Bukhara Region is 
observed by a bronchial asthma in 2.7 times more often in compari-
son with patients from Tashkent Region. In particular the quantity of 
smokers to 10 times a day meets in 3.5 times, and the quantity of smok-
ers to 20 times a day meets in 7.3 times more often. Among smokers 
of 2.8% of patients have begun smoking at the age of 10–14 years. 
In Tashkent Region smoking men begin at the age of 10–14 years is 
not observed at all. Smoking begun at the age of 15–19 years in the 
present area also is observed in 7.3 times to a bowl than in Tashkent 
Region. If to judge under the experience of smoking the experience till 
5 years in Bukhara Region meets in 9 times less often than in Tashkent 
Region. In group with such case of 37.3% smokers with the experience 
of 20 and more years make, and in control group this indicator makes 
6.1%. Their ratio accordingly equals 6.1:1.

In results of interrogations it is established that presence of dis-
agreements, quarrels and scandals in families of patients suffering a 
bronchial asthma has strongly affected their mentality. Results of re-
searches I show that in both areas the psychological environment in 
houses of patients in groups with the specified situation on 76% 
worse in comparison with control group.

Results of the spent researches have confirmed that 20.4% of pa-
tients suffering with an asthma in Bukhara and 22.8% in Tashkent at 
all do not read medical literature. In control group this indicator makes 
7.8%. 17% of patients have told that read the special medical litera-
ture, 14.4% that are read by mass brochures, and 32.8% that are read 
by medical magazines. Patients have underlined that concerning care 
of patients they receive data from: (25.8%) from medical telecasts, 
(14.3%) from the popular literature, (13.5%) from seminars spent on 
work, (60%) from posters a dignity. The bulletin, (9.9%) from conver-
sations with employees of medicine, (17.5%) from conversations with 
acquaintances and friends and (13.0 5) from members of families.

Concerning health services of 51.1% of patients from Bukhara 
Region and 60.0% of patients from Tashkent Region have under-

lined that regularly address and are completely satisfied by medi-
cal services. As 13.5% of patients have told that are not satisfied 
by medical services, 9.9% that address to receive only the sick-list, 
26.5% that do not address at all to the doctor and are treated in-
dependently even when are ill. (In Tashkent Region this indicator 
accordingly equals 23.6%, 2.4%, 14.0%) Proceeding from results the 
relation of patients to medical services not positive becomes clear 
that in both regions.

The conclusion.
1. Registered presence of bronchial asthma among close rela-

tives of patients in Bukhara Region is 52%, in Tashkent Region — 
35.6%

2. It is confirmed disease of the top respiratory ways of 76.4% 
of patients with Acute Respiratory Virus Infection from 2–4 and 
more times a year. In Tashkent Region cases of disease of the top 
respiratory ways from 1 up to 4 times within a year are observed by 
acute respiratory virus infection on more on 30.4% than in Bukhara 
Region. In control group this indicator makes 6.1%.

3. Among dangerous factors, promoting occurrence of bron-
chial asthma in Bukhara Region leading position has houses, streets, 
vegetative dusts and tobacco smoke. This situation is observed more 
on 29.0% in comparison with Tashkent Region, but in Tashkent 
Region is more often observed on 70.7% prevalence system of respi-
ratory virus infection of the top respiratory ways in comparison with 
Bukhara Region. As at patients from Bukhara Region in comparison 
with patients from Tashkent Region on 21.8% sensitivity to dust of 
animal wool, coleoptera insects, cockroaches and rodents is more 
often observed.

4. In both regions plan of work of 28.9% of patients suffering 
with bronchial asthma is not organised correctly. 21.9% have danger-
ous factors connected with work. In both below-mentioned cases in 
Bukhara Region the indicator has appeared the highest (57: 43). At 
59.9% of patients living conditions don’t meet the requirements. 
Positivity of quality of life in Tashkent Region is higher in compari-
son with Bukhara Region (60:40).

5. Psychological environment in houses of patients as has af-
fected experience and illness blossoming. In both regions psycho-
logical conditions in houses of groups with similar situation on 76% 
are worse in comparison with control group.

6. In both regions, relation of patients to medical services not 
the positive. 26.5% of patients are not satisfied by health services. 
In comparison with Tashkent Region in Bukhara Region in 2 times 
there are more than patients which at all did not pass medical inspec-
tion, did not address to the doctor on aetiology and were treated in-
dependently even in disease cases.
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Studying the frequency of genotypes and allelic variants 
of the polymorphism rs1042522 gene TP53 in women 

with cervical intraepithelial neoplasia
Abstract: One of the earliest identified polymorphisms in the TP53 gene was Ex4 + 119 G> C (Arg72 Pro, rs1042522), 

the caller an amino acid substitution of arginine (p53Arg) proline (p53Pro) in protein p53 (1).It was subsequently found that 
the polymorphic variants Arg and Pro possess different abilities to activating transcription of target genes p53 and p53 startup-
mediated processes.

Keywords: cervical intraepithelial neoplasia, polymorphism, allelic imbalance.

Thanks to functional differences between the polymorphic vari-
ants like p53Arg and p53Pro, in the world widely studied the role 
of this polymorphism in forming of diseases of various pathology.

The p53 protein has an increased affinity to the interaction with 
HPV E6 protein, leading to the degradation of the first and, respec-
tively, a high risk of developing cervical cancer and with greater sen-
sitivity to ultraviolet (skin cancer) [2].

We have studied frequency of genotypes and allelic variants of 
the polymorphism rs1042522 in gene TP53 in patients with CIN and 
their possible association with the formation and with course of the 
disease. The distribution of genotype frequencies of this polymor-
phism and their conformity population equilibrium Hardy-Weinberg 
(HVE) was carried out separately in the study and control groups.

It was found that the genotypic diversity of TP53 gene poly-
morphism Arg72Pro among patients and the control group, which 
was estimated based on the magnitude of the observed heterozygos-
ity was close to the maximum possible dinucleotide loci.

Patients of the main group were found close to statistically 
significant difference observed distribution of genotypes of the ex-
pected under HVE (χ2 = 3.6; P = 0.06).

This indicates a possible “allelic imbalance” in the locus of the 
gene TP53, underlying malignant transformation and appears as a 
genetic mechanism by which lost “functionally unfavorable” and 
selected the most “favorable” for the tumor growth of alleles (or ac-
cumulation in patients with relevant genotypes and their possible 
protective effect on the formation of the disease).

The population sample was a statistically significant deviation 
of the observed distribution of genotypes of the expected under 
Hardy-Weinberg equilibrium (HWE) by reducing the number of 
homozygotes.

Thus, the observed increase in the observed heterozygosity com-
pared to their expected value. Such variations are due to the specifics 
of the control group: it included only provisionally healthy women — 
without of endometrial hyperplastic processes and cervical pathology. 
In the subgroups of patients with increasing stage of disease observed 
accumulation of heterozygote from 45.6% (subgroup — A) to 53.3% 
(subgroup — B) due to a decrease frequency of homozygotes of both 
forms (wild and mutant). The frequency distribution of genotypes in 
both groups of patients with a statistically insignificant has deviated 
from the expected under HWE (P> 0.05).

Analysis of the relationship associations of alleles and geno-
types of the polymorphism rs1042522 gene TP53 at risk of de-
veloping CIN showed that the frequency of allele polymorphism 
rs1042522 gene TP 53 statistically significant differences between 
samples of patients with CIN and control was not (χ2 = 0.6; P = 
0.4; OR = 2.2; 95% CI 0.7692, 1.921). Since the analysis of the as-
sociation of the allele does not give a complete picture of the nature 
of interconnection examined polymorphisms with predisposition to 
disease, we investigated the effect of the genotypes polymorphism 
rs1042522 TP53 gene on the develop risk of CIN. Statistically sig-
nificant differences in the genotype frequencies between groups 
were found (P> 0.05) [6].
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However, in both groups of patients with CIN, compared to 
controls significantly reduced the proportion of Arg/Arg genotype 
and increased proportion of homozygous genotype Pro/Pro amid 
tall frequency of heterozygous genotype Arg/Pro. The risk of CIN in 
the presence of a genotype Pro/Pro  increases by more than by 
4 times (χ2 = 2,0; F = 0.1; OR = 4,3; 95% CI 0.4739, 39.42). Despite 
the high odds ratio (OR=4,3), such a difference was not statistically 
significant. Since the lower limit of the confidence interval (95% CI 
of the relative risk) is very far from unity (95% CI 0,4739–39,42), in 
this case we can assume that the result is a trend, not a pattern. To 
concretize the values of genotypic frequencies necessary to increase 
the sample size, patients and population groups, reducing the value 
of the confidence interval and will make more accurate conclusions.

Research of association polymorphism rs1042522  gene 
TP53 separately in subgroups A and B statistically significant dif-
ferences between them and the control were not found (P> 0.05).

Analysis of association of polymorphism rs1042522  gene 
TP53 has not allowed us to establish interconnection of this locus 
detection with the risk of CIN in Uzbekistan. Predictive efficien-
cy polymorphism rs1042522 gene TP53 in patients according to 
the values of the AUC, was also very low — 0.54, indicating that 
the low efficiency of detection of this locus for predicting the risk of 
developing CIN (OR = 1,2; P> 0.05 95% CI0, 7692, 1,921).

We can assume that in the course of tumor formation adverse 
genotypic variants (contributing to the launch of the p53-mediated 
processes) polymorphism rs1042522 gene TP53 inactivated as a 
result of the phenomenon loss of heterozygosity. The activity of the 

remaining allele may be inhibited by the mutation or epigenetic 
modifications [5].

In addition, there are data of another mechanism for the in-
activation of the p53 gene — by binding with the E6 oncoprotein 
of human papillomavirus types 16 and 18, which leads to loss of 
control of proliferation, DNA damage and chromosomal instability.

Cellular protein E6-AP (associatedprotein) complexed with in-
activates p53 oncoprotein E6, and also possibly, reduces the expres-
sion level shortens the life cycle of the protein product of p53 gene in 
HPV-immortalized cells [4].

Accordingly, it can be assumed that when  infecting HPV 
and carriers adverse genotypes polymorphism rs1042522  gene 
TP53 probably likely to have an increased risk of cervical cancer 
development only in the presence of additional genetic modifica-
tions in the gene TP53, due to epigenetic modifications of allelic im-
balance (loss of heterozygosity) and somatic mutations.

Exactly similar disturbances underlie the malignant transforma-
tion of cells [3].

Conclusion: We concluded that the polymorphism 
rs1042522 gene TP53 does not make an independent contribution 
to the risk of developing CIN in the Uzbek population. Taking into 
account the above concept, as well as considering of a possible 
pleiotropic influence of p53 gene on carcinogenesis (in conjunc-
tion other mutations) interpopulation differences of polymorphism 
rs1042522 gene TP53, and genetic heterogeneity of the disease, 
consider it necessary to continue research on the possible involve-
ment of this gene in the formation of predisposition to CIN.
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Today in psychological and pedagogical science big attention is 
paid to the problem of nonverbal communication. This is connected 
with the fact that according to various researchers nonverbal com-
munication conveys from 50% to 80% of the information that is 
given by interlocutor.

In the future teacher’s (students of Pedagogical University) 
training of particular importance is the nonverbal communication. 
This is due to the fact that taking into consideration age peculiarities 
of mental development; children are more receptive to nonverbal 
signals than adults. For effective professional activity teacher should 
learn the skill of nonverbal communication. But the problem is even 
more complicated because, due to the analysis of scientific knowl-
edge, the concept of ‘nonverbal communication skill’ is determined 
neither in native nor in foreign literature. That is why the issue of 
determining the ‘nonverbal communication skill’ phenomenon stays 
topical for modern nonverbal communication theory. The lack of 
theoretical development of abovementioned study confirms the 
relevance of studying the ‘nonverbal communication skill’ phenom-
enon for future teachers.

An  important contribution to the study of the problem of 
teachers’ non-verbal communication was done by Ukrainian re-
searchers N. Ihatenko, A. Rozsoha, L. Solovets, T. Stavytskyy, 
G. Khomich, A. Shapran and others; Russian scientists — L. Ve-
lichko, EM Vereshchagin, N. Gorelov, V. Labunska, N. Fankina and 
other researchers from foreign countries — J. Berk, A. Migrano, 
J. Putnam, C. Weinstein and others. However, despite the fact that 
the problem of non-verbal communication attracted the attention of 
many researchers, the problem of non-verbal communication skills 
of teachers remains understudied and requires further research, what 
do determines the relevance of the topic of this article.

Aim of the article  is to reveal the nature and content of the 
phenomenon of teachers’ «non-verbal communication skills» and 
to identify factors that contribute to the formation of non-verbal 
communication skills of future teachers.

Revealing the core of the «non-verbal communication skills» 
phenomenon one should firstly determine what is meant by the 
term «skill» in the psychological and pedagogical science. During 
the analysis of psychological and educational scientific literature, 
two areas of interpretation of the term «skill» were singled out. 

The first direction is connected with the characteristics of the phe-
nomenon as action — the action itself, system of actions, separate 
activity (A. Leontiev, B. Lednov, P. Halperin) second is connected 
with consideration of skills as the ability (S. Leonov, K. Platonov).

Thus, we concluded that from psychological and pedagogical 
point of view «ability» is a complex psychological entity that includes 
knowledge, skills, mental and practical actions, personal qualities. 
«Skill» is characterized by the human ability to implement knowl-
edge into action taking into account specific operating conditions.

Another important thing to mention is that in the linguistic 
science, non-verbal communication is considered in terms of cohe-
sion of verbal and nonverbal components [1–5]. This suggests that 
nonverbal communication should complement verbal one, but not 
completely replace it. The further expression suggested by schol-
lars G. Veshteiunasa and S. Maksimenko perfectly proofs it — «… 
Non-verbal communication is a special language — the language 
of feelings with the help of which semantic effect of verbal com-
munication is enhanced» [6, p. 148]. Thus, we believe that the term 
«non-verbal communication skill» can be understood as a form 
of activity in the problematic, conscious and deliberate search for 
expansion of existing knowledge.

To understand the phenomenon of «non-verbal communi-
cation skills» as future teachers’ psychological and educational 
problem, one should discover the link between non-verbal com-
munication and main areas of human’s individuality, what should 
be based on the concept of individuality Education (O. Grebeniuk, 
T. Hrebeniuk). According to this concept, the non-verbal communi-
cation is general property of such areas of personal development as 
emotional, intellectual, motivational and subject and practical. Non-
verbal communication skills are manifested as emotional perception 
of people by other people, and the higher level of skills is the more 
likely is the development of these areas. Let us consider these areas:

— Emotional sphere. In interpersonal communication it is 
characterized by the need of control and conscious management of 
one’s emotions using nonverbal communication skills. One purpose 
for the formation of the emotional sphere of future teachers by us-
ing non-verbal communication skills is to learn to understand the 
nonverbal component of communication, to control and manage 
one’s emotional states.
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— Intellectual sphere. In training and teaching and profes-
sional activity it is characterized by the need of using non-verbal 
communication skills to develop  intellectual abilities of future 
teachers;

— Motivational sphere  is  influenced by several factors, 
among which the leading motive is interest in finding one’s own 
communication style using nonverbal communication components;

— Subject and practical area  is characterized by the need 
of developing students’ professional skills, and the ability of their 
practical application (the unity of using verbal and nonverbal com-
munications component).

We can assume that the development of nonverbal communica-
tion skills depends on what degree of formation of the above-men-
tioned areas of individuality the future teachers’ have. Therefore, it is 
necessary to consider factors related to the degree of development of 
these areas that affect the development of non-verbal communica-
tion skills of future teachers.

In terms of age peculiarities the development of intellectual 
sphere of college aged is affected by an urgent need in communica-
tion. The ability to interpret nonverbal behavior of their peers and 
teachers, individual emotional expression in communication, ef-
fective cooperation and understanding are developing. Everything 
listed above is referred to the factors that contribute to the develop-
ment of non-verbal communication of future teachers.

In our opinion, the positive features of students motivational 
sphere that influence the development of nonverbal communication 
skills, are: students’ activity, their desire to participate in various ac-
tivities (including communication) with teachers and peers; desire 
to use expressive language, for certain purposes of communication; 
increasing knowledge, expansion of interests related to the use of 
“sign language”; development of the desire for improvement in vari-
ous areas of both professional and creative activity.

Consequently, the factors that positively influence the develop-
ment of verbal communication skills include: social activity; self-
confidence, resulted in an adequate use of such non-verbal com-
munication components as, facial expressions, kinesics, proxemics, 
takesycs, prosody; dominance of joy emotion that allows you to 
control your emotional state.

Thus, the abovementioned suggests that nonverbal communi-
cation skills are formed and proved in such areas of human individu-
ality as emotional, intellectual, motivational and subject and practi-
cal. Each of these areas creates preconditions for the development 
of non-verbal communication skills of future teachers. Therefore, 
the development of non-verbal communication is a holistic process 
where it is necessary to predict the development of abovementioned 
selected components of each area. Under the term ‘nonverbal com-
munication skill’ one can understand a system of management of in-
tellectual, psychological and practical actions aimed at achieving the 
goal of communication through person’s existing knowledge about 
nonverbal component of communication. In its’ turn, nonverbal 
communication is a certain way of implementation of socially and 
biologically conditioned non-verbal communication means, con-
verted into individual actions and deeds learnt by person.

So, nonverbal communication skills are skills that are associated 
with the reception and transmission of information to the person 
through non-verbal components of communication, mutual regula-
tion between peoples’ actions in the communication process, as well 
as their perception, understanding and knowledge.

Problem of non-verbal communication skills of future teachers 
discovered in the article is not done. We can see the prospects for 
further research in setting goals and objectives for the formation of 
non-verbal communication skills in students of Pedagogical Univer-
sity, and in identifying peculiarities of non-verbal communication 
skills formation of primary school future teachers.
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odology are used development perspective of specialist future activity, the main provisions of intensive training theory and the 
provision of activity approach of science to specialist training.

Keywords: education system, didactic process, the content of the training.

Introduction
The science and technology development, production man-

agement based on new technology, social and economic require-
ments for engineering systems make necessary principal changes in 
engineering activity. Accordingly, major changes are required for 
specialist training in high school. The requirements for specialist 
training in modern age is worldwide important taken separately 
apart from country space. An independent creativity, formation of 
skills to solve the science and production issues of future specialists 
appears as a central problem before the intensive training theory 
and methodology. Training content and procedural aspects can be 
considered as a key direction for specialists training improvement in 
high school [2, 47–50].

The general objective of the highly qualified specialists train-
ing is determined by the curriculum in which all the education sub-
jects are listed. The curriculum itself is developed by the experts. The 
compilation of the curriculum on the basis of the expert method 
forms empirical phase of the preparation of that document. The high 
schools feel that justification of this methodology is not enough and 
they try to improve curriculum through that empirical method. The 
expert’s point of view is to describe accurately the objectives of the 
specialists training in curriculum and to achieve the development 
of the curriculum as a result of the scientific justification. So the 
training may be described as the implementation of the project, 
not like the fluent creativity of the individual. Thus the training can 
be viewed as a combination of aspects like learning object and sci-
entifically justified setup object [1]. So the training purpose can be 
described through the project, the general objective of the training 
consists of the project implementation. The project implementation 
method is the combination of taught lessons with learning.

The specialist training content design is based on the intensive 
training system principles. The main of them is — “The adaptation 
of specialist training professionalism direction to fundamentality 
of education” principle. The main provision of that principle is ad-
aptation of training content and methodology to professionalism 
training objectives and issues [3, 178–179].

According to the intensive training theory didactic process in 
high school is implemented in the framework of the education sys-
tem. The level of the specialist training depends on the adaptation of 
the education system elements and the system as a whole to modern 
scientific requirements. In this regard, the adaptation of education 
system to scientific and technical progress, achievements and re-
quirements was called the training intensification [4, 112–114]. The 
training intensification is carried out through the optimization of 
education system condition to current situation, as well as with the 
establishment of purposeful training conditions.

The development of training objectives is the basis for the de-
velopment of other elements of the education system. The devel-
opment of training objectives as a whole in qualification scale has 
enabled the establishment of the specialist model [5]. The approach 
has been applied to training in terms of activity in the development 
of the specialist model. So the preference is given to the activity ac-
cording to the knowledge. Thus the activity defines the preparation 
as a whole on the qualification and separately the objectives on the 
subjects. The knowledge is accepted as a mean of preparation and 
training content, to ensure the objectives.

According to the intensive training theory designing of special-
ist training content of any profile can be submitted in two blocks: the 
development of the requirements for the specialist and the forma-
tion of the specialist training content (figure 1).

Figure 1. The scheme of the designing of the specialist training content

The development of the requirements for specialist block in-
cludes the establishment of activity model regarding the profession 
of the specialist that such model should take into account progress 
prognosis of the specialist activity. On the basis of the model the 
qualification characteristics should be developed together with the 
list of professionalism issues. The formation of the specialist training 
content block is carried out in the following order:

1. the development of training objectives for the certain profile 
qualification;

2. the selection of training content ranges;
3. the determination of study subject lists in each range;
4. the determination of training purposes on study subjects;
5. the determination of study subjects content;
6. the development of the qualification open program and the 

formation of a new curriculum by quality.
The designing of the training subject objectives from the study 

subject
The training subject objectives from the study subject are devel-

oped based on the specialist model, as well as the requirements for 
that subject by the other study subjects. The study subject content is 

developed based on the objectives. The methodology suggested for 
determination of the training objectives has the psycho-pedagogical 
and methodological justifications regarding the activity approach. 
Traditionally, the training objectives are determined through the 
knowledge and skills. The training objectives  in the activity ap-
proach are accepted only (practical and research) skills. The knowl-
edge forms scientific content of the training. Primarily, the objec-
tives (skills) are determined. Then the knowledge is defined which is 
necessary for skills. This knowledge is about the objects, processes 
and operations which will be operated.

However the knowledge-methods about activity itself and the 
methods concerning the issue solution are added to the knowledge. 
Both types of knowledge form the scientific content of the study 
subject. In this case the knowledge serves to skills and consists of 
the skills foundation. Firstly, the knowledge is given in the train-
ing process and then the skills are formed on their basis. The basic 
criterion to achieve training objectives is when the students solve 
the problem.

There are subject, intellect and educational training objec-
tives in specialist training in high school. Subject objectives — are 
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the skills that are carried out in the given branch of the science 
and practice (physics, electro technology etc.). The intellect and 
educational objectives are defined as a whole according to high 
school. Here we will confine to the methodology of training sub-
ject objectives determination. It should be especially mentioned 
that when we say skills the ability to carry out any activity in a 
generalized way, solution of any issue, but not practical, as well as 
research issues, creativity and intellectual issues solution are in-
tended. In this case the knowledge is required according to each 
skill and the skills system needs knowledge system. For this reason 
activity approach does not violate scientific knowledge system in 
any case. Thus the submission of training subject objectives from 
the study subject — is the detection of the skills system and its 
brief expression [6].

In this case, it is necessary to take into account that general skills 
consist of the special skills and each skill may require different level 
training. In order to determine the training subject objectives from 
the study subject the following rule is recommended.

1st stage. The specialist model to study subject and the require-
ments by the other study subjects should be analyzed, as well as they 

must be systematized. These requirements will form a foundation to 
conduct the work on the training objectives.

2nd stage. To determine according to the content of the training 
subject objectives from the study subject, so to express correctly in 
a short form all the skills forming the objectives system.

3rd stage. Training level for each skill should be indicated. Let’s 
review the last two stages in detail. The skills determination and 
systemization are carried out based on the requirements revealed at 
1st stage. The requirements for study subject can be given either in a 
ready form or can be indicated as a general issue that several require-
ments include. Brief and correct expression of each skill consists of 
the skill type (operation name) and object. For instance, reviewing 
of “Electric motor launch” — “launch” is the skill type and the “elec-
tric motor” is an object. Thus, in order to define the skills two logical 
bases are used: skills types and objects and processes types. These 
establishments explanation consistency can be different: it is useful 
to begin with the skills types in specific subjects, the objects and 
processes types in general science and general technical subjects.

The considered objects and processes general scheme in order 
to define the skills has been described in figure 2.

Figure 2. The objects and processes review general scheme

Object — is the item in a static situation, reality, unchanged 
(aircraft, atmosphere, gas, molecule, nuclear).

Process — change of the object, action (aircraft flight, air traffic, 
sound, light, electric current).

Natural objects and processes — the nature (atmosphere, air traf-
fic) and the historical (state, scientific-technical revolution). Artificial 

objects and processes — created by human consciously (technical 
objects and their work, for instance, aircraft and their flight).

The content of the objects and processes — their parts, compo-
nents (for objects); stages and phases (for processes). Structure — is 
the interaction of the particles as a whole, their location, consistency 
or parallelism.
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The feature — objects (parameters) and processes (size, shape, 
color, frequency, speed) integral characteristics.

Relations — are the different relations between objects, processes, 
their content and features (reason-result relations, functional relations).

In order to systematize the skills the second basis — their types 
have been described in picture 3. The research skills were directed to 
receive generalized knowledge about several objects and processes. 

Thus the research skills — are the ability to solve the issues related 
to the objects empirical and theoretical understanding. For example, 
the issues related to empirical understanding includes the following: 
generally the separation and description of the objects mechanical 
characteristics (distances, trajectories, speeds and accelerations), defi-
nition of dependence between current, voltage and resistance, the de-
scription of the light spread, reflection, refraction characteristics etc.

Figure 3. The typology of the subject objectives

The theoretical understanding includes such issues that through 
them are explained mechanical objects actions characteristics in 
general or by the laws of mechanics.

The explanation of Ohm’s law based on the electrodynamics 
or quantum electrodynamics principles, explanation of light inci-
dents through the wave theory etc. includes in those issues. Practi-
cal skills — are the skills of application for examination and assess-
ment of generalized scientific knowledge, specific objects, as well as 
transformations, objects creation and usage. The individual objects 
examination skills cover the account of their characteristics, struc-
ture content, function and relations, quantitative characteristics. 
For instance, the specific object action quality and quantity char-
acteristics description issues which include in known class in me-
chanics, the calculation of any quantity through any mathematical 
formula, technical object or other objects situation diagnostics can 
be indicated. Objects creation, transformation and usage skills in-
clude the following: project-design, technological and exploitation 
skills. The project-design skills consist of the projects establishment 
and the practical samples preparation; technologically designed ob-
jects production; the exploitation skills — consist of the applica-
tion and service according to objects usage prescription. The objects 
examination and evaluation can be accepted as a skill separately. 
The universal skill according to any practical activity type — is the 

calculation of characteristics through the formula. On the basis of 
the object and skill type, at first, more general and great skills, then 
their component parts — special and specific skills are defined. As 
a result systematized skills list is received that each of them refers 
to certain type and is aimed at a certain object. Thus the complete-
ness of the training objectives content is ensured. The training level 
required for each skill is determined at 3rd stage. The general level of 
the training consists of the following parameters sum: form, automa-
tion, correctness etc.

Form — characterizes implementation feature of the skill re-
ferred to knowledge source (materialized form) or without reference 
(mental form). Automation — is the implementation of activity 
operations without thinking (quickly solution of the task). Three 
samples of the activity parameters can be divided in a simplified 
form: 1) materialized activity is implemented with completely or 
partly reference (with definite correctness); 2) mental automation 
activity (with definite correctness); 3) mental automation activity 
(task solution in a limited time and with definite correctness). The 
correctness — is determined by the activity and its result compli-
ance with the given standard and can be defined by the number 
of operations performed without errors in skill content in an ap-
proximate form. Consequently training objectives diagnostic pro-
viding is implemented.
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Nowadays we are witnessing the growth of negative conse-
quences of the emergencies of natural and  industrial origin and 
destructive actions of human factors (terrorism). In turn, this pro-
vokes the emergence of a number of negative psychological conse-
quences, including the emergence of panic among the population. 
The consequences of panic behaviour and panic in society can be ex-
pressed in mass depression, increased mortality and fertility decline. 
Hence there is a need to study the patterns of occurrence of panic 
behaviour among people and the ways of its prevention and sup-
pression. The importance of the problem is caused by the ignorance 
among people of the ways to overcome panic and inability to control 
themselves in extreme situations. Indeed, practice shows that only 
12–15% of people know what to do in emergency situations, and the 
rest usually show confusion, panic, cry or fall into a stupor.

Panic phenomenon is complex for research, which is caused 
by the suddenness of its appearance, as well as the difficulty for a 
person to remain a spectator in a panic situation because any person 
who found himself “inside” the system of panic to some extent is 
exposed to it. Therefore, existing studies remain at the level of panic 
descriptions which are made after its peak. Despite the complexity 
of studying this problem, panic phenomenon attracts domestic and 
foreign experts. Among them G. Andreeva, V. Krys’ko, G. Lebon, 
A. Nazaretian, D. Olshansky [1; 3; 4; 8; 9]. In their studies, they 
were able to identify the main characteristics of the phenomenon, 
features of its appearance, and most importantly — the possible 
mechanisms of work with it.

The purpose of this article is to study the dynamics of panic 
arising in emergency situations and ways of overcoming it.

The theoretical analysis of scientific and psychological litera-
ture [3; 9; 11] indicates that the term panic should be understood 
as a type of crowd behavior that is in circumstances of behavioral 
uncertainty, increased emotional excitement because of uncon-
trolled fear. According to the opinion of the scientist V. Bekhterev 
[2] panic is inextricably linked with the instinct of self-preservation, 
which is manifested in the individual regardless of the intellectual 
level and is the alarm signal in a dangerous situation. The basis of 
panic is fear — anxiety that occurs as a result of the experience of 
helplessness facing real or imaginary danger, the generation of un-
controlled, unregulated behavior, sometimes with complete loss of 

self-control, inability to respond to appeals, with the loss of a sense 
of duty and honor. It should be noted that the fear that spans the 
crowd in moments of real or imaginary danger has a contagious na-
ture. A confirmation of this is the research of a scientist G. Andreeva 
[1], where a phenomenon of infection alongside with the sugges-
tion and imitation is included in mechanisms of the emergence and 
spread of panic. According to the research of the scientist, infec-
tion can be defined as «involuntary unconscious individual pre-
disposition to certain mental states» [1, p.97]. Numerous studies 
[1; 5; 7] allowed identifying the most important characteristics of 
panic: Panic is often spontaneous, unorganized state and behavior 
of people; it occurs in groups of a large number of people (in the 
crowd, confluence); evokes a feeling of uncontrolled fear based on 
real or imaginary threat and behavioral uncertainty (state of confu-
sion, uncertainty, chaos in the actions and inadequate behavior).

Studying the phenomenon of panic a scientist V. Krys’ko [3] 
indicates that this phenomenon is a manifestation of the group af-
fect of fear. He notes that the primary is the individual fear that is a 
prerequisite, basis for group fear. Considering this it is necessary to 
distinguish between individual and group panic. Despite the form 
of panic (individual or group), it may be different in depth, degree of 
panic infection of consciousness: easy (man retains almost complete 
composure and seriousness, while there is a slight surprise, concern, 
tension), medium (characterized by significant deformation of con-
scious assessments what is happening, lower criticality, rising fear, 
tendency to external influences) and complete panic (panic with the 
blackouts, characterized by a complete insanity and loss of conscious 
control of the behavior).

According to G. Andreeva, panic is a certain emotional state, 
which is a consequence of lack of information about some news or 
excess of that information « [1, p. 127]. By the definition of A. Naza-
retian, panic is a state of terror, accompanied by a sharp weakening 
of the voluntary self-control « [8, p. 75].

It turned out that the emergence of panic states is associated 
with a number of characteristics of people. The analysis of scien-
tific literature [5; 8, 11] shows that women and children are more 
often exposed to panic, as well as people with low property status. 
While the high level of education and awareness of an individual 
helps slow down the development of panic states and vice versa. A 
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researcher L. Pochebut [11] notes the following prerequisites of 
panic: physiological causes (depression, fatigue, hunger, insomnia, 
stress, drug intoxication that make people physically and mentally 
weak and reduce their ability to assess the situation quickly and 
accurately), psychological prerequisites (feeling of pain, bewilder-
ment, uncertainty, fear, horror, feelings of isolation and helpless-
ness), social and psychological prerequisites (general tension  in 
society, lack of group solidarity, integrity and unity of a group, the 
loss of confidence in leaders, lack of information, panic rumors). The 
researchers of mass panic unanimously emphasize that social and 
psychological factor is the predominant in comparison with others.

Studying the prerequisites of panic, it is necessary to consider 
the dynamics of its occurrence. As practice shows first incentive is 
needed for panic emergence, which should be pretty intense, pro-
longed and repeated (explosion, siren and car horn) to draw people’s 
attention to it and cause the emotional state of fear. Individuals, 
who are present in this gathering of people, mostly children and 
women begin to respond to a shocking incentive. They become a 
source of fear, which is transmitted to others, a mutual induction 
and discharge of emotional tension through a mechanism of circular 
reaction. After that, people in the crowd finally degrade, lose self-
control and hasty retreat starts. The climax comes at the moment 
of mental overstrain in humans. The turning point is accompanied 
by screams of those who are killed in hasty retreat or stampede. For 
these reasons, the crowd begins to thin out, and then calmness is 
restored. Summing up the above, dynamic running of a panic can 
be set: shocking incentive → sharp fear, a strong sense of surprise 
and shock → individual chaotic, absolutely random attempts to un-
derstand somehow and interpret events → strengthening of the in-
tensity of fear by the psychological mechanisms of circular reaction 
→ retreat→ end of panic.

Panic among people can be caused by different circumstances 
(accidents, fires, natural disasters, acts of terrorism and fighting), as 
a result of this a person is under stress. The situations and factors 
that lead to its emergence and threaten the health of human life are 
called extreme situations. Professor V. Androsyuk [10] claims that 
extreme situations can be regulated and unregulated, planned and 
situational, “regular” and “ uncommon” and divides them into four 
groups: 1) caused by emergency situations (natural disaster, natu-
ral or technological disaster, war, mass acts of terrorism); 2) usual, 
everyday (fire, criminal attack, complete lack of time); 3) related 
to a potentially hazardous hobby (mountain climbing, scuba div-
ing, high speed driving); 4) work, professional which are caused 

by the performance of professional duties. Panic can also be caused 
by baseless rumors. According to the definition that is given in the 
dictionary of psychology [9] rumor is a message that comes from 
one or more people about some events that do not have official con-
firmation, orally transmitted among people from one person to an-
other. Rumors excite public opinion, cause anti-social behavior and 
destroy the social ties between people, which lead to a mass panic.

Considering serious consequences of panic for people in extreme 
situations, there is a need to focus in more detail on the basic ways 
of overcoming it. Professor W. Androsyuk [10] emphasizes the im-
portance  in an emergency situation to differentiate between real 
and imaginary dangers, to make quick decisions, to evaluate people 
constantly and continuously, to control yourself, to identify properly 
your capabilities and to try to find a way out even from a hopeless 
situation. General rules of personal security were formulated a long 
time ago: to predict, if it’s possible to avoid, if it’s necessary to act. 
Overcoming panic in the crowd begins with calming some individu-
als. First, you should try to calm down and orient yourself in a situation 
that arose. First, you should find out how real this threat is and if it is 
possible to avoid it. After evaluating the situation you should try to 
find a rational way out of it. In a panic situation, a person should try 
to take measures that will be used for his own survival, the survival of 
his relatives and to make every effort to save the maximum possible 
number of people. One of these measures could be an attempt to get 
out on their own of nervous crowd, it should be remembered that the 
most important is to stay on your feet and move diagonally across the 
crowd, thus approaching the exit.

During the scientific and theoretical analysis of psychologi-
cal literature, it was found that panic can be understood as a type 
of crowd behaviour that is in circumstances of behavioural uncer-
tainty increased emotional excitement because of uncontrolled fear. 
It was found that panic has contagious character, which is able to 
reach large number of people and deprive them of common sense. 
Analysing scientific sources the author concludes that to counteract 
panic is extremely difficult and the most effective means of fighting 
panic are: the conviction, a categorical order, explanation of mean-
ingless of danger, the use of force, the removal (isolation) of the most 
dangerous alarmist.

It was found out in the paper that both extreme situations (fire, 
fight) and the spread of groundless rumours can cause the emer-
gence of panic. Investigation of the peculiarities of the development 
of rumours in extreme situations can be among the prospects for 
future research of this problem.
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Human geographical aspects of ideological 
protests in Western region of Ukraine

Abstract: The essence of the concept of political protest was solved. And the general characteristics of ideological protests in 
Western region of Ukraine was posted. The detailed analysis of the most popular of ideological protests at over the period — 
“language” protests and Leninopad was made.
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Political and geographical study of the manifestations of protest 
activity taking place in real time in our country, is relevant and is of 
particular importance. Political protest arises not only where there 
are inefficiencies of the state, but where there is the human factor 
capable of spontaneous or conscious actions that oppose the govern-
ment. So, protest activity acts as an indicator of social media activity.

There are many definitions of political protest. In the explana-
tory dictionary by T. F. Yephramova under political protest refers 
to “a massive, collective denial of the existing political relations that 
usually reflected in active operations” [1]. According to the “Oxford 
concise dictionary of political science” protest is a “backlash indi-
viduals, political parties, public organizations, ethnic groups, na-
tions and masses on the decisions of public authorities”. There are 
many definitions of copyright protest [2]. The most appropriate, in 
our view, the following understanding of political protest — a kind 
of performance of an individual, group of people, social commu-
nities (layer, class, nation, etc.), to formed a mass society political 
situation or specific government actions that affect the interests of 
these citizens and groups. Political protest addressed to the authori-
ties, and his goal — to change the political situation, often up to a 
complete change of policy and regime.

In the political and geographical science, there are many clas-
sifications of political protest, topics, shape, nature of the action, 
scope, duration, composition of participants, the level of awareness, 
intensity result.

By topic political protests can be divided on ideological, po-
litical, socio-economic and protection of civil rights and freedoms.

Ideological protests — bright view protests, violate historical 
and  ideological  issues, mostly related to the regional division  in 
Ukraine. Theme of ideological protests can distinguish two groups 
of actions: protests left and right direction. To protest the Right refer 
protests that adheres to the principles of radical nationalism, pro-
tecting and defending the rights of Ukrainian citizens in their state 
(action to protect public status of the Ukrainian language, protests 
against the bill on regional languages against the dominance of the 
Russian language print or total broadcast TV, radio organizations, 
upholding the right to their own history — a demonstration com-
memorating heroes of the UPA, the victims of Holodomor). Such 
shares geographically gravitate to the western regions of Ukraine, 
especially to the city Lviv, and central. The protests left orientations 
proclaims cultural and political reintegration of post-socialist Soviet 

countries, argue or defend the Soviet version of history of Ukraine. 
In essence embodies the imperialist ambitions of the Russian Fed-
eration on the territory of the Ukrainian state, and tend to Eastern 
Ukraine and Crimea.

By ideological protests we refer promotions and events devoted 
to Ukrainian nationalism “speech” issue, anti-communism, Russian 
nationalism, attitude to the Soviet Union, UPA, problems relating to 
the Second World War, the placement of Russian Black Sea Fleet in 
Sevastopol, conflicts around the split Ukrainian Orthodox Church, 
protest actions dedicated to Holodomor, Independence Day, etc.

It should be noted that the subject of ideological protest is con-
stantly changing. Whereas in 2010 the issue of placing the Black 
Sea Fleet  in Ukraine were addressed 37  protests  in 2011. these 
shares were only 2. However, when in 2010 and 2011 related to the 
language issue only about 2% of protest events, in 2012 the figure 
jumped to almost 60%. That is, each tenth of a protest that took 
place in Ukraine and every two action that took place in ZRU in 
2012, concerned the language issue.

One feature of the protest politics of recent years was the atten-
tion to historical issues. On average 30% of protest events in the West-
ern region (or more than 175 shares from 01.01.2010 to 31.12.2014) 
challenged some interpretations of the past or defending it.

Most large-scale campaigns and confrontation around histori-
cal issues shares memory of the victims were students at the Battle 
of Kruty in 1918, which in January 2010 were recorded in eight 
regional centers of Ukraine ZRU; numerous protests for and against 
the title of Hero of Ukraine Roman Shukhevych and Stepan Ban-
dera, the confrontation between the extreme right in “Freedom” 
and the Left parties and veterans of the Great Patriotic War on May 
9, 2010 in Lviv.

In analyzing the dynamics of historical monthly protests seen 
significant spikes, because they are concentrated around key dates. 
Thus, the peak of the protest in January created numerous events in 
honor of the birthday of Stepan Bandera ( January 1) and the an-
niversary of the Battle of Kruty (29 January), and the peak in May 
accounted for confrontation in the Victory Day.

Ideological protests tend to Galician territorial areas. Problems 
of interpretation of the past of the Ukrainian state, honoring the 
heroes of Ukraine and Ukrainian celebrations/festivals especially 
powerful pro-Soviet finds an echo in the political consciousness of 
the population of these regions.
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Popular are attacks on Soviet monuments to the winter  in 
2014 had more symbolic logic, causing stains yellow and blue colors 
or inscriptions like “Cat Ukraine” on the monuments to Lenin. For 
half of attacks on Soviet monuments forward is unknown, but for 
those events, which may still have to identify the subject — these 
were the vast majority of right-wing groups and activists in “Free-
dom”. The attacks were accompanied by mobilization and confron-
tation with the requirements of the protection or demolition of 
monuments.

The sharp increase in the number ideological protests had two 
waves. First called consideration and adoption of the law “On prin-
ciples of state language policy” on July 3, 2012 [2]. Consideration 
and adoption of the bill accompanied by many thousands of mass ac-
tion — about 179 protest events [3]. That is 80% of all protest events 
on this question, which were fixed for all time monitoring (2010 to 
2014) occurred in 2012. 94% of these statements can be classified as 
speeches in defense of the Ukrainian language, or speaking out against 
proposed government legislation and adopted law on languages, 
which expanded the formal scope of the possible use of Russian and, 
according to Ukrainian nationalists, de facto gave it the status of the 
second state. Often for “language” Citizens came to protest in Lviv 
(57 p., The maximum rate in the Western region and in Ukraine in 
general), Ivano-Frankivsk (28), Volyn (16), Ternopil (14) areas [3].

Analysis of protesters around the “language issue” clearly and 
unambiguously indicates the high interest rates on the part of politi-
cal parties. They took part in 68% (63 events) “language” protests. 
But despite the high participation of political parties, the total num-
ber of participants “language” of protest was not high. In 44% of 
these protests was attended by less than a hundred people, while in 
34% of the number of events was not notified at all. Typical high 
mobilization of political parties and the low number of protesters 
around the language law indicate the interest of politicians to create 

the “language” hype. Political activity note the upsurge in the media 
and on TV [2]. An interesting aspect of the common features of 
speech protests in 2012 are also multi prevalence shares in the pro-
test campaign. If the overall proportion of multi protests in 2012 was 
5%, in the framework of multi-language protest event held twice 
more — in 10% of cases. Among them — 6 multi-hungry strikes, 
rallies and 7 multi, 18 multi-camping.

The second wave of ideological protests related to the events 
euromaidan. Vector choosing foreign policy became the ideological 
foundation and base Dignity Revolution, and resulted in a huge ide-
ological movement Ukrainian nationalism and at the same time 
decommunisation. After 23-year history of independence Ukraine 
has begun the process of firing massive squares and squares of settle-
ments from Soviet symbols, monuments totalitarian regime, street 
names and other (70 shares). From winter 2014 all- protests was 
“Leninopad” — spontaneous wave damage dismantle and monu-
ments of Lenin and other communist leaders in Ukraine that began 
during Euromaidan. The first event, which gained wide publicity, 
was the overthrow Lenin monument in Kiev, December 8, 2013. 
The most active phase Leninopad occurred in the days following 
the confrontations 18–20 February 2014. At the Western Region 
was demolished more than 80 monuments.

At the end of 2014 we can state resulting change topics ideo-
logical protest. For the first time in the history of independence, 
among protests difficult to detect events left ideological orientation. 
In Top 3 topics protests are Ukrainian OR “For a United Ukraine” 
(58 p.), “Ukrainian nationalism” (28p.) “Against Russian interven-
tion” (18p.).

Socio-political life of Ukrainians at Western region accompa-
nied by various kinds of protests. Therefore, the nature of their flow, 
geospatial location and possible consequences of protest activity in 
Ukraine require further human geographical searching and research.
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Distribution of periodic perturbations of mass flow of 
gas at the elementary linear section of pipeline

Abstract: An analytical solution of the task about the distribution of perturbations of the mass flow of gas on an elementary 
horizontal section of a gas pipeline is obtained with the account of friction force and local component of inertia. The equation 
of preservation of an impulse linearized by I. A. Charny, and the system of quasilinear equations is presented in the form of 
separate equations concerning the mass flow and static pressure. Proved, that at calculation of short gas pipelines the force of a 
friction is to be considered, and at calculation of long gas pipelines — force of inertia.

Keywords: Modelling of gas pipelines, disturbance perturbations of mass flow of gas, analytical periodic solution, the influ-
ence of the forces of friction and inertia in the pipeline.

Introduction. Attraction of quasi-one-dimensional approach 
and linearization at the study of the dynamic state of pipeline or 
network of pipelines greatly facilitates the solution of tasks and al-
lows identifying the regularities of studied process more clearly. 
Those non-linear tasks, which are solved difficultly or unsolvable in 
two- and three-dimensional formation, can be solved with less effort 
and by this the range of solvable tasks can be expanded. The solution 
and the subsequent study of regularities of complex processes allow 
adopting expedient decisions of practical tasks.

In this work, we have obtained an analytical solution of the 
problem of distribution of periodic perturbations of mass flow in 
the linear section of gas pipeline, when the force of friction and the 
local component of the inertia of the gas are taken into consider-
ation. Mainly, slowly varying processes in long pipelines are studied 
with the account of only friction forces. And force of inertia of gas is 
offered to take into consideration in substantial, including intermit-
tent changes of indicators, as well as for short pipelines.

Subjects and Methods. Individual consideration of these fac-
tors in the formation of pressure, according to the following system 
of equations of gas-dynamic state of the pipeline [1, 2]
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can be reduced to the equations of different types. Taking into ac-
count the only force of friction resistance of gas (the second term in 
the first equation) at k = 0  reduces the equation to a parabolic equa-

tion, and the account of only the local component of the force of in-
ertia of the gas (the third term in the first equation) at k =1 reduces 
to a hyperbolic equation. In this, first equation (1) is usually linear-
ized as done by I. A. Charny ( w w const≈ =* , w*  — the gas veloc-
ity typical for this case), and the system of equations is represent-
ed in the form of a single equation according to the static pressure 
and mass flow of gas [2].

A problem without initial conditions is solved with the assis-
tance of a superposition of solutions, which is permissible for the 
linearity of the equations and boundary conditions [3]. Stationary 
solution and the solution of the task for the individual frequencies 
of the entrance and exit periodic perturbation of mass flow are ob-
tained.

In solving the task it is assumed, that the pressure p , density ρ , 
velocity w  and mass flow M of gas depend on time t  and distance 
x . The velocity distribution of small perturbation c , gas constant 
R , the temperature of gas T , the diameter D  and cross-sectional 
area f D=π 2 4  of pipeline, the coefficients of resistance of friction 
λ  and the overcompressibility of gas Z  are taken as constants.

As boundary conditions the changes of mass flow of gas by time 
on input

 М t М t t tm m m m
m

0 0 0
1

, sin cos( ) = ( ) = + +( )
=
∑ς ξ ω ς ω  (2)

and output of section
 М l t М t t tl m m m m

m

, sin cos( ) = ( ) = + +( )
=
∑ν µ ω ν ω0

1
 (3)

are given, where l  — the length of linear section; ω πm m= /Π  — 
m -th frequency perturbations; Π  = 86400 seconds — the period 
of perturbations.
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Methods for determination of the coefficients of trigonometric 
polynomials for piecewise constant and arbitrary elementary func-
tion are given in [4]. The change in the intensity of the daily gas 
consumption in individual regions is given in [5].

To find the mass flow of gas from the system of equations (1) 
we need the following equation

 k
М
t

М
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c
М
x

∂
∂

+
∂
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=
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2

2

2
2

2
λ*  (4)

where λ λ* * /= ( )w D2 .
The analysis shows that the solution is unique if the conditions 

ς ν0 0=  is implemented and the value of the pressure is known, for 
example, t p p= =0 0 0 00: ( , ) ( )  in input of the section.

We assume that the solution consists of stationary p x M x0 0( ), ( ) 
and non-stationary p x M xm m( ), ( )  parts, corresponding to the fre-
quency ωm  at m =1 2, ,...

The stationary part of the solution of the task is determined 
from the system of equations

 
dp
dx F

M
dM
dx

0
0

00 0+ = =
λ* ,

which flow out from the first two equations of system (1) by the 
transition to the stationary statement of the task.

The solution is

 M x const p x c x c
F

x p0 0 0 1 2
0

0 0( ) , ( ) ( )*= = = + = − +ς λ ς
 (5)

For separately taken summand of M x tm( , )  the equation has the 
same form as (4) and the boundary conditions are represented as:

 M t t tm m m m m( , ) sin cos0 = +ξ ω ς ω ,
 M l t t tm m m m m( , ) sin cos= +µ ω ν ω .
We are looking for the solution of the problem in the form of 

sum of two solutions corresponding to the input and output pertur-
bations. Besides, to find each of the solutions we rely on the solution 
of the auxiliary problem, where the initial perturbation in the plane 
of the complex number has unit amplitude e t i ti t

m m
m− = −ω ω ωcos sin  

[6] at one end of the section and zero amplitude at the other end of 
the section. Then the imaginary part of the solution of auxiliary prob-
lems corresponds with the boundary perturbations of −sinωmt , and 
the real part of the solution — with the boundary perturbations of 
cosωmt . Multiplying them to the appropriate coefficients of the 
boundary conditions of M tm( , )0 , M l tm( , )  and summing, we obtain 
the solution M x tm( , ) .

The solution of the auxiliary problem with respect to the input 
perturbations with unit amplitude can be searched in the form of

 M x t X x e X x t i tm m
i t

m m m
m* , ( ) ( ) cos sin( ) = = −( )− ω ω ω

The boundary conditions for this task are M t em
i tm* ( , )0 = − ω , 

M l tm
* ( , )= 0 .

The corresponding solution of problem for the output pertur-
bations can be searched in the form of

M x t X x e X x t i tm m
i t

m m m
m* , ( ) ( ) cos sin( ) = = −( )− ω ω ω

with the boundary conditions M tm
* ( , )0 0= , M l t em

i tm* ( , )= − ω .
Substituting these solutions into the equation (4) we obtain the 

following equation for X xm( ) :
 ′′ + =X x X xm m m( ) ( )γ 2 0 .

Here γ
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Hence, we find that γ θm m m mc is= +( ) , θ ω ω λm m mk c= +2 2 2
* / , 

cos / *ϕ ω ω λm m mk k= +2 2 2 , сm m= ( )cos /ϕ 2 , sm m= ( )sin /ϕ 2 .
At first, we solve the auxiliary problem for the input disturbance 

with unit amplitude, for which the boundary conditions are con-
verted to the form Xm( )0 1= , X lm( )= 0 . Solution of this problem 
has a form
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Substitution of X xm( )  into M x tm ,( )  leads the solution of the 
auxiliary problem for the input perturbation to the form

 M x t M x t iM x tm cm sm
* * *( , ) ( , ) ( , )= − .

Here
 M x t R X t I X tcm m m m m

* ( , ) ( )cos ( )sin= +ω ω ,
 M x t R X t I X tsm m m m m

* ( , ) ( )sin ( )cos= −ω ω
Accordingly, the input perturbations with coefficients ξm , ςm  

leads to summand ξ ςm sm m cmM x t M x t* *( , ) ( , )+  in the solution 
M x t,( ) .

Similarly, we obtain the summands µ νm sm m cmM x t M x t * *( , ) ( , )+  
of solutions for the output perturbation, where
   M x t R X t I X tcm m m m m

* , ( )cos ( )sin( ) = +ω ω ,
   M x t R X t I X tsm m m m m

* , ( )sin ( )cos( ) = −ω ω ,
   X x

x
l

R X iI Xm
m

m

m m( )
sin
sin

( ) ( )= = +
γ
γ

,

R X
с l x ch s l x с l x ch s l x

chm
m m m m m m m m( )

cos ( ) cos ( ) =
− +( ) − +( ) −θ θ θ θ

θ2 mm m m ms l c l− cos2θ
,

I X
с l x sh s l x с l x sh s l x

chm
m m m m m m m m( )

sin ( ) sin ( ) =
− +( ) − +( ) −θ θ θ θ

θ2 mm m m ms l c l− cos2θ
.

With these functions we compose solution of the system (1) 
for the mass flow under conditions (2) and (3)

M x t
M x t M x t

M x t M x
m sm m cm

m sm m cm

( , )
( , ) ( , )

( , ) ( ,

* *

* *
= +

+ +

+ +
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ξ ς

µ ν0   ttm )











=
∑

1

.

In the explicit scheme regarding cosωmt , sinωmt  the solu-
tion is

M x t

R X I X R X I Xm m m m m m m m
m

m

( , )

( ) ( ) ( ) ( ) sin

= +

+ + + + {
=
∑

ς

ξ ς µ ν ω
0

1

  tt

I X R X I X R X tm m m m m m m m m

+

+ − + − +  }ξ ς µ ν ω( ) ( ) ( ) ( ) cos . 

This solution of the problem for the mass flow of gas with-
out initial conditions is unique. Search of the other solutions of pe-
riodic parts for ωm , for example, in the form of e Y xi t

m
m+ ( )ω  leads to 

the same solution, as the sign change of ωm  in e i tm− ω  causes to sign 
change of sm  and, ultimately, come to the above obtained solution.

Let us pass to solve the task of static pressure for a fixed fre-
quency ωm . We offer the following variant of solution.

The solution received for fixed value of ωm  for the mass flow 
with individual amplitude M x t X x em m

i tm* , ( )( ) = − ω , we insert
 ∂

∂
+

−
=−p

x
ik
f

e X xm m i t
m

m

*
* ( )
λ ω ω 0

into the first linearized equation of system (1):
We integrate it from 0 to x :
 

p x t p t
ik
f

e X x dxm m
m i t

m

x
m* * *( , ) ( , ) ( )= −

− − ∫0
0

λ ω ω

It is required that the condition p t n em m
i tm* ( , )0 = − ω  is performed, 

otherwise the solution will not be periodic. Suppose, that 

X x dx S x Sm

x

m m( ) ( ) ( )
0

0∫ = − .
Then the expression for the pressure takes the form

p x t e n
ik
f

S x Sm
i t

m
m
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−
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− ω λ ω
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Insert these solutions into the second equation of system (1):

e X x
f
c

i e n
ik
f

S x Si t
m m

i t
m

m
m m

m m− −′ + − −
−

−( )









ω ωω λ ω
( ) ( ) ( ) ( )*

2
0 == 0 .

Since nm  and Sm( )0  are not functions of the dependent vari-
ables x  and t , then from the last equality we get

 n
ik
f

Sm
m

m= −
−λ ω* ( )0 .

Accordingly, the solution for m th component of pressure looks 

like p x t
ik
f

e S xm
m i t

m
m* *( , ) ( )= −

− −λ ω ω .

By integrating X xm( ) , we find S xm( ) :
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*  and S xm( )  into the solution of p x tm( , )  and 

distinguish psm
*  and pcm

*  parts of the solution corresponding to 
boundary perturbations sinωmt  and cosωmt :
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By the obtained stationary and periodic summands we build a final 
form of the solution for pressure

 
p x t c x c

p x t p x t p x t pm sm m cm m sm m cm

( , )

( , ) ( , ) ( , )* * *

= + +

+ + + +
1 2
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m

 
=
∑

1

. (6)

The same result is obtained at formation of the similar equa-
tions (4) concerning the pressure, boundary conditions of which 
have been composed by transformation of conditions (2) and (3) 
according to the second equation of system (1).

When the values of pressure and mass flow are known, then 
the velocity of the flow is defined by the formula

 w x t
ZRT

f
M x t
p x t

( , )
( , )
( , )

= . (7)

On the basis of the presented results, a computer program is 
compiled to study the patterns of distribution of separate sinusoidal 
and Fourier representations of perturbations of the mass flow to gas-

dynamic state of the elementary linear section at different values of 
constants of the pipeline, gas and perturbations.

Discussion. The success of the work, rather than [3], is the 
additional account of local component of inertia force of gas which 
becomes noticeable at high pressures and big diameters of pipelines. 
The task 2 of quoted work is solved for case k = 0 , i. e. with the ac-
count of only forces of friction of gas and the equation is parabolic 
type. From the solution obtained in this work for λ* = 0 , we get the 
equation of hyperbolic type.

At k = 0  and λ* ≠ 0  coefficient γm
2  of the differential equations 

relative to X xm ( )  and Y xm ( )  has  imaginary  value. Accordingly, 
cosϕm = 0 , с sm m= =1 2/  comes out, as it has been used at the so-
lution of tasks in [3]. Nonzero values of с sm m,  are caused from forma-
tion of multipliers of trigonometric and hyperbolic functions on x  in 
solutions for separate frequency. Herewith, intermittent changes of 
the mass flow in an input and on an exit from the section with re-
moval from borders are smoothed out on account of a friction.

At k =1 and λ* = 0  coefficient γm
2  has real — positive value. 

Thus, we have cosϕm =1, с sm m= =1 0, . In this case eigenfunctions 
on x  make trigonometric functions. Accordingly, intermittent 
changes remain, if there aren’t counter perturbations and the sec-
tion is unlimited. I. e. changes of perturbations in internal section 
are occurred by counter perturbation, and on border — according 
to a boundary condition.

l km= 10 , λ = 0 018, , D = 0,992 m , p0 0( ) = 5,5   MPa , 
w m s* /= 20 ,

c m s= 380 / , Z = 0 92, , T K= 297 , M l t kg s, /( ) =125 ,

M t
kg s at t and t hours

kg s at t hours
0

50 0 8 17 24

250 8 17
,

/ ,

/ .
( ) =

≤ < ≤ <
≤ <





Cases for short and long gas pipelines are of interest.
If the length of the section l →( )0  is reduced, then the mass 

flow is X xm ( )→1. Accordingly we get R X I Xm m( )→ ( )→1 0, . 
It corresponds to that input perturbations sinωmt  and cosωmt  keep 
the  values along the entire length of the section according to a 
boundary condition, if there is no counter perturbation. And the 
similar judgment is appropriate for perturbations at the exit of the 
section. As length of a section is small the role of force of friction 
becomes insignificant. I. e. at the study of distribution of periodic 
perturbations in short sections the force of inertia of gas is to be 
taken into account.

If the length of a section increases l →∞( ) , the appropriate 
evaluations for the multipliers of periodic components of the mass 
flow of gas are R X e с xm

s x
m m

m m( )→ −θ θcos , I X e с xm
s x

m m
m m( )→ −θ θsin  

and R X I Xm m
 ( )→ ( )→0 0, . In this case input perturbations turn 

out to be reduced, and perturbations from the second end do not 
reach measurable distances. Reducing perturbations of the mass 
flow of gas occurs under the influence of force of a friction. In this 
connection, when calculating periodic perturbations in the long sec-
tions we have to take into consideration the force of friction.

Conclusion. These judgments concerning distribution of peri-
odic perturbations of the mass flow for long and short gas pipelines 
coincide with judgments on short and long gas pipelines which can 
be modeled with the hyperbolic and parabolic equations [1; 2].

On the basis of these materials a computer program is compiled. 
In the fig.1 the representation of typical result of calculations for dy-
namics of the mass flow of gas when the mass flow has a stepwise 
distribution on an input of the section, and it has a constant value 
on an exit is given as an example.
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Figure 1. Change of static pressure (in MPa) by the length of a gas pipeline during 
a day with the account of forces of friction and inertia of gas

Th e methodology of the solution of the task and the calculation 
program can be used at the solution of tasks on mass transfer (at 
pipeline transport of gases) or an impulse (at work of pneumatic 
devices, a small arms, a jackhammer etc.) in a cyclic mode with the 
additional account of convective member and forces of gravita-

tion in the fi rst system of equations (1), at various combinations of 
boundary conditions which represent fi rst and second type [3], at 
the account of dampener (for example, a receiver) in the beginning 
or at the end of the section when one of boundary conditions is 
third type condition [2].
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Management of territory development based 
on an integrated assessment

Abstract: This paper provides a brief overview of the implementation of integrated assessment of a territory for strategic 
planning and management of territory development. The evaluation criteria were defined for the conditions of development 
of Rostov region. The degree of intensity of individual factors of an evaluation site directly affects the selection of type of its 
functional use. The principal results were examined following the creation of information system “Management of territory de-
velopment” for Rostov Region. There is a proposal to use an integrated multi-criteria assessment of territory for realization of the 
objectives of urban planning, design and management of territory development, including efficient allocation of industrial zones.
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Territory development is a complex process of a qualitative trans-
formation of spatial structure of different parts of the national econo-
my in order to create an optimal environment for the citizens. Manage-
ment for such a process must be scientifically justified and continual.

The increased need for the evidence-based documentation in 
urban planning requires:

— implementation of information technologies;
— improvement of the very mechanism of territory develop-

ment based on information technologies.
Integrated assessment of a territory is an integrated approach 

to the analysis of territory allocation and qualitative characteristics 
of all types of resources for strategic planning and management of 
territory development.

Integrated assessment creates an analytical basis for manage-
ment decisions in regional development [1, 94–101].

Sustainable development of a territory is directly dependent on 
the selection of its functional use.

The following stages have been proposed for determination of 
functional priority of a territory:

1. Calculations for the integrated assessment, that includes.
2. Definition of functional priority of a territory.
3. Interpretation of the results.
4. Analytical support for development of the territory.
The platform selected for carrying out an integrated assessment 

of a territory of Rostov Region and the subsequent spatial calcula-
tions of priority of development is the software package ArcGIS.

For undertaking this  integrated assessment the territory of 
Rostov Region has been divided into 420 evaluation sites. The divi-
sion of the territory was made by setting the boundaries using the 
established approved administrative boundaries of municipalities: 
urban and rural settlements and also urban areas.

Factors of relative value of a territory were defined considering 
characteristics of the Rostov Region (Table 1).

Table 1. – Factors of relative value of a territory

№ Factors of relative value of a territory Value
1 2 3
1 Qualitative characteristics of soils for the site

1.1 especially valuable lands 0,8
1.2 valuable lands 0,6
1.3 low-value lands 0,4
1.4 desertification –0,2
1.5 irrigated lands +0,2
2 Engineering and geological conditions of the territory

2.1 not hazardous geological zone 1,0
2.2 low-hazardous geological zone 0,8
2.3 hazardous geological zone 0,6
2.4 extremely hazardous geologicalzone 0,4
2.5 risk of flooding –0,2
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1 2 3
3 Provision of engineering infrastructure

3.1 electricity 0,2
3.2 gasification 0,2
3.3 roads 0,4
3.4 railways 0,2
4 Availability of public, business and administrative centres 

4.1 regional centre (10) 1,0
4.2 30 kmfrom regional centre — local centre (10) 0,5
4.3 60 km from regional centre– 30 km fromlocal centre 0,25
4.4 60 km from local centre 0,13
5 Development of sector of cultural and community services

5.1 well developed 1,0
5.2 averagely developed 0,5
5.3 not well developed 0,25
6 Historical, landscape and aesthetic value of the territory

6.1 complex historical centre 1,0
6.2 availability of a historical ensemble 0,8
6.3 availability of several historical monuments 0,6
6.4 solitary historical monuments 0,4
6.5 landmarks 0,2
7 Ecological state of the environment, climatic conditions

7.1 non-hazardous zone 1,0
7.2 low-hazardous 0,8
7.3 hazardous 0,6
7.4 extremely hazardous zone 0,4
7.5 favourable environment +0,2
8 Landscape and recreational conditions

8.1 seaside 0,4
8.2 riverside/lake 0,2
8.3 sandy beach 0,2
8.4 balneological resources 0,2
8.5 forest 0,2
8.6 landscape 0,2
9 Evaluation of the population and labour forces 

9.1 1st level of density 0,8
9.2 2nd level of density 0,6
9.3 3rd level of density 0,4
9.4 4th level of density 0,2
9.5 population growth +0,2
9.6 population decline –0,2
10 Evaluation of the mineral resources

10.1 development of raw materials for construction 0,6
10.2 coal mining 0,4
11 Evaluation of water resources

11.1 direct accessibility for water transport 1,0
11.2 availability of navigable rivers/reservoirs 0,5
11.3 Availability of other rivers/ponds 0,25

The results of an integrated assessment of the territory of Ros-
tov Region are presented in a series of a thematic maps correspond-
ing to each group of evaluating factors from 1 to 11 (examples are 
shown on Figures 1–2).

In the course of calculations the numerical indicators of inten-
sity of evaluation factors were summarized as groups of factors for 

each evaluation site, and finally they form a vector of differentiation, 
which has its performance measurements in groups of factors:

К  [k1, k2, k3, k4, k5, … kn],
where k1 — kn — numerical indicators of intensity for each group 
of evaluating factors.
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Figure 1. Evaluation of engineering infrastructure of the territory

Figure 2. Provision of engineering infrastructure

Distribution of an investment potential calculated as module of vector of differentiation for each evaluation sites shown in Figure 3.
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Figure 3. Distribution of investment potential in the Rostov region

The generated map of a comparative investment value of the 
territory shows the overall investment potential of the Rostov re-
gion and provides an insight into the feasibility of development of 
territories as well as shows the comparative economic effect from 
capital investments in some areas compared to others.

The degree of intensity of individual factors of the evaluation 
site directly affects the selection of the type of its functional use.

To determine a relative value of the site for any functional use a 
special indicator has been established; it is called rating of functional 
priority of the territory [2, 31].

Rating is a scalar indicator, the result of a scalar multiplication 
of two vectors: the vector of differentiation of the evaluation site and 
the vector of priority of factors of relative value for a certain type of 
functional use of the territory. The vector of priority of factors of 
relative value comprises of the coefficients of priority corresponding 
to the relative value of the territory:

 R= K P
T
⋅ , (1)

 P  [i1
x, i2

x, i3
x, i4

x, i5
x,.. in

x], (2)
where R– rating of functional priority of the territory;

K – vector of differentiation of the evaluation site;
P  — vector of priority of factors of relative value for a certain 

type of functional use of the territory;
i1

x– in
x — coefficients of priority for the factors a relative value 

of each of the n groups of factors, respectively, for a particular type 
of functional use of x.

For each type of functional use of a territory there is an indi-
vidual vector of priority of factors of relative value. The coefficients 
of priority are selected based on both, the conditions of preference 
factors for any type of functional use of the site and the importance 
of factors. Numerical values of the coefficients of importance range 
from 0 to 1. Tables 2 and 3 show the scale of ranking for coefficients 
of priority and the matrix of priority of valuation factors.

Table 2. – Scale of ranking for coefficients of priority

Linguistic variable Coefficient of importance Rank
Strong impact 1 1

Medium impact 0.5 2
Low impact 0.25 3
No impact 0 4

As a result of the calculations there appears a list of the most 
efficient and rational types of functional use of the territory, i. e. the 
less favorable types are automatically excluded from the list.

Based on the methodology of rating evaluation of functional 
priority of a territory it is possible to solve the following two types 
of problems for management decision-making:

• direct problem: determination of the most rational type of 
functional use for a specific site;

• inverse problem: determination of the most suitable site for 
a specific type of functional use of the territory.

There is an example that can illustrate the outlined infor-
mation.
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Table 3. – Matrix of priority of valuation factors

Type of functional use of a 
territory

Valuation factors
№ 1 № 2 № 3 № 4 № 5 № 6 № 7 № 8 № 9 № 10 № 11
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Agriculture 1 1 0.25 0.25 0 0 1 0 0.5 0 1
Housing 0 1 0.5 1 0.25 1 1 0.5 1 0 0.25

Agro-Industrial complex 1 1 1 0.25 0.25 0 0.5 0 0.5 0 0.5
Agricultural machinery 0 1 1 1 0.25 0 0 0 1 0 0.5

Light industry 0 1 1 0.5 0.25 0 0 0 1 0.5 0.5
Construction 0 0 0.5 0.5 0.25 0 0 0 1 1 0.5

Recreation and tourism 0 0 0.5 0.5 0.25 1 1 1 0 0 0.25
Figure 4 shows the distribution of rating of functional priority 

for allocation of residential development in Rostov region (a) and 
emerging Rostov agglomeration (b, c).The rating allows differenti-
ating the suburban areas according to the development intensity; 
it shows the suburban areas that should be primarily developed 

and where the spatial development should be carried out (Figure 
4, c).Apart from satellite towns, the most attractive territories are 
Starocherkasskoe and Bolshelogskoe rural settlements. Similar zone 
can be identified for other districts in the region.

Figure 4. Rating of priority for residential development:

a) in Rostov region, b) South-east of the region, c) planning scheme for Rostov agglomeration
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Summarized results of the integrated assessment and the evalu-
ation of functional priority of a territory can be used for the follow-
ing purposes (from the lowest level to the highest):

• for each territory to select the most effective organizational 
and technological measures for the improvement of the sustain-
ability of functioning of an individual objects of national economy 
(buildings and structures, industrial sites, natural sites, etc.);

•  to determine the practicability of allocation for new con-
struction of different functional uses;

• to carry out a strategic planning of territory development 
using imitation modelling.

To computerize the process of analyzing and processing in-
formation there has been created and is currently functioning, 
the  information-analytical system (IAS) called “Management 
of territory development.”Analytical procedures and methods of 

data processing in the IAS describe the interaction of the subsys-
tems through interaction of spatial (electronic map layers) and 
non-spatial data (attribute tables, links).This approach allows us 
to computerize the implementation of an integrated assessment, 
the calculation of functional priority of territories, the analysis of 
factors of urban risk and selection of measures for the risk man-
agement. Preliminary project proposals for the territory develop-
ment are formed based on the excising territory structure, issues of 
the strategy for socio-economic development, norms, regulations 
and legislative acts. They are modeled using the electronic map 
layers, tables, and logical links between them. Thereon, second 
(repeated) integrated assessment is carried out; this will show the 
effectiveness of the decisions made. This cycle is repeated several 
times until the most successful rational territorial development 
considered as the basis (Figure 5).

Figure 5. Schematic diagram of a simulation model of the territory system

Territory system is constantly in motion, and the processes of 
change of the environment parameters are ongoing. Therefore, it is 
necessary to carry out the calculation of functional specialization 
considering future changes in the territory system. For an effective 

management of the process of territory development of a subjects of 
Russian Federation there is a need for a system of continuous monitor-
ing and evaluation of the parameters for the information and analytical 
decision-making in urban development and management [3–6].
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The last few decades are defined by the rapid development of 
digital technologies. The invention of the Internet at the end of the last 
century led to the opportunity of free access to telecommunications 
networks. All of it has led to the rapid development of e-commerce. 
The creation of online store for small business  is possible even at 
low initial costs and it directly determines the high level of competi-
tion in the Internet trade. Another trend of the last decades is the 
growing influence of non-material resources on the results of busi-
ness operations of trade organizations, non-material resources directly 
determine the results of business operations of trade organizations 
[1]. Currently, a large number of scientific papers are devoted to ways 
for improvement the competitiveness of stores offering e-commerce, 
but exactly the non-material resources largely determine the competi-
tiveness of the store in the consumer market.

Non-material resources that are associated with the interaction 
with customers play the greatest role in the business activities of 
commercial organizations that operate using the Internet. These 
resources include business reputation, customer loyalty and others 
[2]. The huge role of such intangible resources is explained by the 
large number of unscrupulous shops that operate for a very short 
time, sell low-quality goods and do not fulfill their obligations.

Before making a purchase, the consumer analyses the supply of 
goods, value for money, technical and aesthetic characteristics, tak-
ing into account the media. However, traditionally one of the impor-
tant factors while making a purchase are the brands of the products 
among offered product assortment.

The existence of well-known brands in the assortment of Inter-
net store let the byers have positive association because this kind of 
products are characterized by the guarantee of quality and reliability, 
providing confidence. It identifies the store among the competitors, 
enhances customer loyalty. The presence of well-known product 
brands in the assortment tells about its good reputation, recognition 
and exclusivity of offered goods. Widely recognized brand sets high 
standards in everything, and, primarily, recognized quality which 
constitutes its main value. Famous brand must maintain its high sta-

tus in the competitive environment, otherwise it loses its leading 
position and is replaced by the more successful brand. In this case, 
the Internet-shop need to review its assortment, taking into account 
the changed situation. The attempt to use brands who have lost the 
trust of customers is the risk of financial loss, lack of demand for 
goods, existence of illiquid.

Choosing a particular brand, the consumer orientates on the 
principles that brand represents and relates it with himself. For some 
customers it is necessary to purchase products of premium class to 
show the level of income and lifestyle by affording expensive clothes, 
accessories, jewelry. The loyalty of consumers to expensive things is 
not often explained by the characteristics of the goods, it is the desire 
of buyers to show their status. Trade allowance is not always character-
ized by high quality of goods of premium class. There is a widespread 
practice that artificially set price of goods creates a positive image of 
the product in the consumer’s mind and it is a factor of attractiveness 
for customers. Selling luxury goods online provides the high level 
of income, but there is a risk that the sale of luxury goods takes more 
time because they are not in high demand. People who do not get 
used to luxury lifestyle and do not seek to acquire premium brands 
orientate on the value for money while choosing the products. Online 
stores need to assess the risks associated with possible difficulties in 
marketing goods of premium class and define a niche for its operation.

In the contemporary competitive environment a huge number of 
trade organizations struggle for consumers’ attention, and the role of 
the brand is especially enormous for consumers who are not versed in 
the individual product segments. Many customers have difficulties 
with selecting computer equipment, household refrigerators and tele-
visions due to the lack of knowledge in a given category. These prod-
ucts are expensive and long-term, so the consumer face the dilemma of 
choosing qualitative products that will serve for many years, justifying 
the price set by the trade organization. In the first instance technique is 
selected by parameters, confirming the quality of the product in the 
mind of the consumer; for fridge it is the energy, the kind of refrigerat-
ing chamber, defrosting system, for TV — brightness, screen resolu-
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tion,. However, the consumer often chooses goods according to the 
parameters that are actually not the main determinants in the quality 
of goods. For example, for compact digital cameras more important 
parameters are the physical size of the matrix, the lens aperture — but 
often the number of megapixels is specified as a basic parameter. Also 
brand plays an important role while realizing digital products.

The successful brand should not be associated with multiple 
attributes, only a limited number of them is optimal. Presence of 
strong competitive brands in the assortment lets online store stand 
out among others due to  its main attributes. Distant trade and 
e-commerce as one of its types fulfill great social function. There 
are groups of people for whom visiting traditional stores is difficult. 
The service of these groups is an important goal of e-commerce. 
However, the implementation of social functions in terms of trade 
organizations is an important intangible resource. It has a positive 
effect on the image of trade organization and leads to increased ef-
ficiency of economic activities. One of the most important missions 
of distance selling is service the population from remote regions, 
which is also an important social function of e-commerce.

The problem of involving customers in the online shop is close-
ly related to the problem of increasing customer loyalty [3]. Every 
person has a certain psychological barrier, and after its overcoming 
he can start making purchases in the Internet. It was mentioned ear-
lier that the trade organizations in the network are in a competitive 
environment, and consumers prefer online shops a positive image.

It necessary to notice that unlike the traditional store where 
customers can buy only part of goods, e-commerce buyers seek to 
buy all goods in one order. In e-commerce more than in traditional 
trade the concept of key product or products is significant. The buyer 
while creating a shopping list defines the basic product or products 
and add the list of other products that may be more expensive. For 
example, the buyer must purchase a memory card or the battery for 
the camera before the holiday, but the buyer can purchase a photo 
printer later. Moreover, there is no demand in this product before the 
holiday. Nevertheless, the buyer may add such products in it while 
forming the order. If the buyer acquires such additional products in 
the absence of key product in the traditional store, he will form the 
completely entire order in the rival store in the internet-shop.

An important task of forming the image of an Internet store is also 
the presence of variable forms of payment for goods. For this purpose, 
online store need to have an efficient system of interaction with banks, 
payment systems. After the acquirement of goods in the shop the buy-
ers form their own opinion about it and share it with others. According 
to the opinion of the buyer about the store, the image of the Internet 
shop and its competitiveness increases or decreases.

Therefore non-material resources such as the professionalism of 
the employees, their personal qualities, availability of service qual-
ity monitoring and others have a huge impact on the efficiency of 
business activities [4].

Purchase of goods via the Internet is connected with a number 
of risks for buyers. While buying goods in the Internet the buyer 

does not have the ability to inspect goods visually, to evaluate its 
convenience — he is forced to focus only on the description of 
goods presented by the seller. Especially strong risk appears when 
products are presented in a limited number of Internet stores and 
goods require fitting before buying. The buyer has the right to re-
fuse to buy goods directly at the delivery, but it is associated with 
a number of psychological difficulties — and this right is not often 
used. Courier performs a lot of orders a day, begins to hurry and 
does not let the customer acquaint with the product. In addition, 
the detailed acquaintance with goods often requires special knowl-
edge of the courier but knowledge is usually absent. For sure, if the 
buyer does not have the opportunity to get acquainted with goods, 
he should refuse to sign the contract of sale, but in the beginning it 
will be difficult to overcome the psychological pressure from the 
courier, and then he has to re-wait for the new courier from another 
store. In this case the image of the online store has a huge role. If 
the buyer is aware of good business reputation of the store and all 
disputed issues decided in the direction of buyers it simplifies the 
buying process of products.

Moreover, in accordance to the legislation, the buyer must 
pay for the delivery of goods. In the end, the buyer would rather 
prefer to receive goods of good quality, which are slightly does 
not fit him than to reject the goods. It led to the next stage of de-
velopment of e-commerce, when the most famous online stores 
began to offer the service of self-delivery of purchased goods to 
the buyer. This situation contradicts the concept of e-commerce 
promoted at the beginning of its development. One of the concep-
tual slogans was the opportunity of buying goods without leav-
ing home. It means that service delivery itself is perceived as an 
additional convenience to the buyer, and the buyer is unlikely to 
refuse it. However, experience has shown the opposite. Moreover, 
even the positioning of self-delivery as the ability of the buyer to 
refuse delivery with the aim of reducing costs was not justified — 
in many online stores self-delivery service is more expensive than 
buying with delivery, in other stores while purchasing with the 
self-delivery the range of products is restricted as well as the bo-
nus program.

Thus, the next factor which forms the image of trade organiza-
tion is the opinion of the buyer while visiting the locations of self-
delivery. While purchasing a product on self-delivery conditions 
several times the buyer creates the reputation to trade organization 
and is not afraid of making purchase with delivery in this online 
shop. A special role is played by the franchise. The business model 
of the online store and the traditional store (and the manufacturer of 
the goods) varies and online store is advantageous to use a franchise, 
using the accumulated business reputation of the franchisor.

In conclusion, it should be noted that the task of maintaining 
the image of the online store is not limited by discussed factors, 
the image is influenced by a number of other factors such as the level 
of sold trade allowances, rates, conditions and terms of delivery and 
other factors.
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Labour market is a complex and diverse socio-economic branch 
of market economy, which controls attitudes between employers 
and people who are working and not working and directly controls 
demand and supply of labour forces at the base of agreements which 
take into consideration their private interests.

The main elements of labour market’s structural part are as fol-
lows: Demand for the workers and its supply, value, cost and com-
petition of employment.

Unemployment is one of the main problems of labour market 
and none of the countries of the world can get rid of this “defect” 
today. Before creating the ways of decreasing the quantity of un-
employment it is needed to clarify the basic meaning and actual 
condition of unemployment.

Economic point of view of unemployment is a position when 
economic active population are not earning from any activity. There 
are many various comments about the meaning of unemployment 
by international organizations and countries. For instance, in the 

USA unemployed person is a person who did not work during last 
week and who is applied for any employers or labour exchange agen-
cies because of a new job. If a person did not work one hour during 
the last week, this person is considered as an unemployed in Japan, 
In the UK unemployed person is a person who did not work during 
the last week and actively looking for work [7; 8; 9].

In our labour legality unemployed people are persons between 
the ages of sixteen and to the acquisition of pension rights, persons 
who are not working and have not any earnings (gainful employ-
ment), persons applied to the local labour agencies for assistance in 
finding employment and registered them as job seekers, persons 
ready to start working, to go training, retraining or upgrading quali-
fication recognized as unemployed [1].

Ministry of Labour and Social Security of the Population of the 
Republic of Uzbekistan informs that the quantity of unemployed 
people and the share of unemployed people on the structure of eco-
nomic active population are decreasing. [10] (Table 1).

Table 1. – The dynamics of unemployment level in The Republic of Uzbekistan and the low part of Amudarya territory 
(Republic of Karakalpakstan and Khorezm) (Made by calculation of author on the base of information of Ministry 

of Labour and Social Security of the Population of the Republic of Uzbekistan) (Calculation on thousands)

Regions
Years Changes from 2008 to 

2012
2008 2009 2010 2011 2012 +, – %

Republic of Uzbekistan 567,7 631,5 628,2 622,4 626,3 58,6 110,3
Including:
Republic of Karakalpakstan 41,9 42,2 44,5 41,7 41,3 –0,6 98,6
Khorezm 28,0 35,1 33,6 34,6 35,6 7,6 127,1

As shown in Table 1, during 2008–2012 years the value of un-
employed population increased to 58.6 thousand people or 10.3 per-
cent. In Khorezm region during this period the increasing rate of 
similar types of people (27.1 percent) growth are higher than the 
medium size of republic. And during this period, the number of 
unemployed people contains 41.9 thousand or 1.4 percent decrease 
only in the Republic of Karakalpakstan among other regions of the 
Republic [8].

For the aim of increasing the number of employment of labour 
force, strengthening the responsibility of labour institutions on cre-
ating necessary condition, development of infrastructure of labour 
market and solving problems of employment, the president of the 
Republic of Uzbekistan made a decision № PQ-1251 “About the 
ways of improving the structure of Ministry of Labour and Social Se-

curity of the Population of the Republic of Uzbekistan” on the 30th of 
December, 2009. In this decision it is focused that, in the structure of 
regional center of labour and social security of the population made 
some changes. For example, the name of the department labour, 
employment and social security of the population changed  into 
employment support and social security of the population centers, 
and made a decision about organizing stationary places near big lo-
cal authority which provides employment of unemployed people. 
This center deeply differs from old departments and the quantity of 
services are increased and given new tasks to this centers.

From the calculation of methodology of international labour 
organization of Khorezm regional labour and social security depart-
ment of the low part of Amudarya territory, real level of unemploy-
ment contained about 2,8 percent in 2014 year in Khorezm region.

Table 2. –The labour resources in Khorezm region are divided as following

Years 1994 2000 2012 2013 2014
1 2 3 4 5 6

The quantity of population, (thousand people) 1183,9 1338,2 1641,5 1668,8 1696,1
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1 2 3 4 5 6
At the capable age of labour force 542,0 645,4 914,2 932,8 951,4
The quantity of labour force 551,7 663,9 918,4 934,5 953,2
Their share on the population (%) 46,6 49,6 55,9 56,0 56,2
The quantity of economic active population 446,2 469,7 679,1 696,9 697,2
Their share on the population (%) 80,9 70,7 73,9 74,6 73,1
The quantity of employed population on the economy, (thousand 
people)

444,9 467,2 643,4 660,4 678,6

Their share on the labour resources (%) 80,6 70,4 70,1 70,7 71,2
Source: [9; 10]
Nowadays at the cause of appearing unemployment the follow-

ing types have been identified in the region:
— Structural — the process of structural changes in labour 

market occurs when new fields of economy appear while the old one 
finishes its activities and changes the diversification of properties.

— Shadow — especially, this type of unemployment belong 
to agriculture and this fact has little demands for real labour force.

— Seasonal — it provides employment in some seasons and 
depends on producing, reproducing them and period of preparing 
of agricultural products.

— Unemployment of technical change — occurs when new 
changes or modernization of technology appear. For example, put-
ting in use machinery instead of hand making at the result of research 
and technical achievements.

Analysis of persons applied to the labour exchange centers for 
assistance in finding a job in the districts of Khorezm region showed 
that during 2007–2011 years the quantity of applicants decreased 
to 2.1%, their quantity increased more in some districts than other 
districts. For example, in this period the quantity of applicants who 
applied to labour exchange centers increased to 125.0% in Kushku-
pir district, 123.1% in Yangibazar district, 122.2% in Khanka district, 
121.9% in Urgench district.

The main part of applicants, who applied for finding a job are 
being provided with jobs. For example, 76,3 percent applicants who 
applied to labour exchange centers of districts and Urgench city were 
provided with jobs in 2010 and this number reached nearly 90,0 per-
cent in 2014.

For the aim of support to find job and decline the period of 
searching jobs, there have spent 450 free workforce regional exhi-
bitions during 2007–2014 and 53,2 thousands of people, includes 
the youth, graduates of educational establishments, graduates of 
periodical army and persons who returned from prison took direc-
tions for jobs.

In the Republic of Uzbekistan there is a financial aid for social 
supporting unemployment, people who have not a job are attracted 
to gainful public works and being taught to profession.

According to the decision number 353 of the Ministry of the 
Republic of Uzbekistan on July 19 in 1999 “On Approval of Orga-
nizing Paid Public Works”, paid public works are organized for the 
following aims [4]:

• paid public works are organized in order to provide tempo-
rary earnings (labour income) of citizens registered through labour 
authorities as job seekers and provide them with financial aid during 
that period;

• creating conditions for the temporary employment of citi-
zens recognized by the labour authorities as an unemployed;

• attract persons who are first-time job seekers and do not 
have a profession (speciality) to labour activity:

• labour rehabilitation of persons who have significant in-
terruptions in professional activity (previously occupied by child-

rearing, caring for sick and elderly family members, released from 
penal institutions and others) for various reasons;

• ensure with labour forces of socially important facilities of 
the economy and the social sphere.

As mentioned in the statute of Ministry of Labour of the Repub-
lic of Uzbekistan April 24, 1999 year “About prepare to profession 
and retraining of persons registered as unemployed, organize im-
proving of their qualification” [5], in the republic of Uzbekistan 
prepare to profession and retraining of persons registered as unem-
ployed, the system of improving their qualification includes teaching 
to profession and retaining and the stages and ways of improving 
qualification of them. These systems are following:

• The departments of the Ministry of Labour and Social Se-
curity of the Population of the Republic of Uzbekistan are special-
ized for preparing to profession and retraining unemployed people;

• Educational centers of regional labour authorities are spe-
cialized to give all types of skillful education for preparing to profes-
sion and retraining unemployed people;

• Profession and skill colleges;
• Educational departments of companies and organizations;
• Educational establishments of higher and secondary 

schools (academic lyceums) of the system of improving qualifica-
tion and retraining;

• Commercial and private organizations and associations 
which ownership of permission for doing education;

• Entrepreneur master handicraftsmen`s schools which 
members of the association “Hunarmand” are specialized to teach 
apprentices.

In the decision number 117  which was made on April 20, 
2012 by the Ministry of the Republic of Uzbekistan “On Approval of 
Quarterly Estimates Status Indicators of The Business Environment 
and the Level of Socio-Economic Development in the Republic of 
Karakalpakstan, Regions and Tashkent city” [3] main indicators of 
labour market are being counted like these:

1. Unemployment level — over 10 percent critical, from 
6 percent to 10 percent medium, from 3 percent to 6 percent mod-
erate, less than 3 percent low level.

2. The level of labour market tightness (as example quantity 
of unemployed persons to 1 free workplace) — critical level over 
6 people, Medium from 4 to 6 people, moderate from 2 to 4 persons, 
Low level up to 2 persons.

3. The level of employment of persons who have applied 
for work to the employment support and social protection cen-
ters — low level less than 75 percent, moderate from 75 percent to 
85 percent, medium level from 85 percent to 90 percent, high over 
90 percent.

According to the accounts, nowadays unemployment and the 
crisis level of labour market is constant in the region, the level of 
providing with jobs of applicants who applied to employment sup-
port and social security of the population centers is medium.
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There is being taken following measures in order to provide 
labour resources with jobs in Khorezm region:

1. The activity of employment support and social security of 
the population centers are becoming stronger.

2. Employer who is creating new workplace is gaining enthu-
siasm. They are given tax, credit and other special privileges.

3. There is being taken actions of improving the level of qual-
ity and competition of labour force in labour market. For that, the 
system of preparing and preparing to the profession of labour re-
sources are being developed.

4. The main intensive branches of providing population with 
jobs are developing. They are little business, private entrepreneur-
ship, household affairs and services.

5. Some parts of population who need social protection are 
being given financial aid and there is a special system of workplace 
quotas for them.

6. At the participation of state and local budget sources there 
are being created temporary and public jobs.

7. Being given great attention to the correction of internal and 
external migration.

According to the order number PF-3706 of the president of the 
Republic of Uzbekistan on January 5, 2006 “On Measures to Stimu-
late Expansion of Cooperation between Large Industrial Enterprises 
and Services Based on the Development of Household Affairs”; 
large industrial enterprises have begun doing household affairs.

Strengthening cooperation between large industrial enterprises 
and homeworkers solves an important problem of increasing the in-
come of family budgets, can dramatically reduce the number of 

unemployed population and engage in productive activities of its 
active part. This provides the account of the strength of work years 
of homeworkers, which gives the right to the appointment of their 
pensions and social insurance benefits.

And one of the important facts about the development of home 
works is the decision of the ministry in July 1, 2008 about “On mea-
sures to improve the organization of home work and responsibility 
of heads of state authority and economic management for the execu-
tion parameters of its development”.

During 2007–2014  years nearly over than 15  thousands of 
home work places are created. There are special privileges to the 
enterprises which participating in the creation of work place and to 
persons who are doing home works. There is one important fact that 
the role of home works at the employment of people and income of 
family budgets is increasing day by day. As a first, we can emphasize 
that home works have a great social importance on providing with 
jobs of women, woman members of a large family, amputees and 
other persons who are not able work.

As a conclusion, simultaneously the quantity of labour re-
sources and the quantity of employed population are increasing 
with high speed in region. While the amount of economic inactive 
population are increasing in a country, the amount of economic 
active population of the labour resources are increasing and eco-
nomic inactive population decreasing in the region. The course of 
these results is a clever role of state on controlling labour market. 
Labour market is activating day by day on effective using of labour 
resources and its infrastructures are working successfully in the 
region.
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Three-stage theory of the migration process developed by 
L. L. Rybakovsky which allows us to understand the essence of mi-
gration seems most relevant to determine the methodological ap-
proaches of the development of migration policy. According to this 
theory, the migration process consists of three stages:

— the initial or preparatory stage, which represents the forma-
tion of the population territorial mobility;

— the main stage or the actual transfer of population;
— final or completing stage, acting as a survival of migrants at 

the new location [1].
The four-stage model including the initial phase of training, the 

actual movement, a journey (in which is just important a way to 
travel — legal, illegal, a distance is important, the country of origin 
and destination, mode of transport — by plane, car, on foot, and so 
on), the process of arrival and adaptation, and finally, the process of 
“take root” in the country (depending on the host community — 
its historical paths and naturalized plants — by blood or soil) is 
found In the western literature [2, p. 21–58].

Deauville offers eight-phase model of migratory process. In 
many ways, steps depend on legality of migrant`s staying, although 
the term “illegal” migration, according to his remark, is a juridical, 
political and social design of the twentieth century and began to be 
used only in the last third of the century.

It should be noted that it would be possible to consider the 
typology of the basic strategies of migrants` behavior in the host 
community: adaptation, acculturation, integration or assimilation 
of how different forms of interaction between migrants and the host 
community ( J. Berry.) [3, p. 69–84].

In terms of global migratory currents the states interact with 
each other, accenting interrelations of various level and order, paying 
special attention to development and realization of migration policy.

In the various sources of scientific literature there is a variety 
of interpretations of the term “migration policy”. Some authors are 
repelled by the need for interaction between states of the recep-
tion and the outcome, while others treat it as an internal system of 
measures of the state.

The variety of approaches to the concept of “politics” and “the 
migration process” gives rise to different points of view on the vision 
of migration policy. Contradictions are clearly seen in the difference in 
definitions of migration policy: the majority of its existing definitions 
are too narrow and do not disclose its nature to the fullest.

Migration policy  is understood as set of acts, international 
agreements and social measures of regulation of migratory streams 
for counteraction to the factors causing undesirable migration [4, 
p. 8; 5, p. 24].

According to Zh. A. Zayonchkovskaya, strategic migration 
policy is an immigration policy [6, p. 19].

The migration policy as V. Bobylev suggested is a system of 
principles, objectives and actions with which the government and 
other political actors regulate the flow of migrants [7, p. 61].

From the point of view of L. L. Rybakovsky, migration policy is 
a system of the ideas, standard at the level of power structures, and 
conceptually pooled funds with which, first of all, the state, and also 
other public institutes, observing certain principles, assume achieve-
ment of goals [8, p. 36].

Migration policy as S. V. Ryazantsev believes represents a sys-
tem accepted on the level of ideas and conceptually pooled funds 
with which, first of all, the state and its public institutions, respect-
ing certain principles, appropriate specific historical conditions of 
the country, suggest the achievement of adequate like this, and the 
following stage of development of society [9, p. 365].

According to T. A. Prudnikova, S. A. Egorova, S. A. Akimova 
migration policy can be defined as the system of objectively caused 
purposes, tasks, the directions of development of the public rela-
tions in the sphere of migration, standards of the migratory legisla-
tion, and also the mechanisms of government realized by subjects 
of migratory process (natural persons, public organizations, govern-
ment bodies) founded on the principles of the constitutional system 
and directed on movement, resettlement, placement, arrangement 
and integration of natural persons in the territory of the state and 
(or) in its certain regions provided with the stimulating and control 
factors [10, p. 10].
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The legal policy of the state in the sphere of the migratory re-
lations in a broad sense can be understood as a system of the co-
ordinated and  interconnected political decisions realized  in the 
law-making and right realizing activity, and also the uniform legal 
means including conceptual installations in the sphere of legal regu-
lation of the migratory relations, standardly fixed purposes, refer-
ence points and the principles of its realization.

In narrow sense the legal policy in the sphere of the migratory 
relations can be understood as a system of organizational, adminis-
trative and law-making methods of direct realization in the migra-
tory legislation and practice of its application of the strategic objec-
tives of migration policy defining regulatory legal base of subjects` 
activity of the migratory relations [11, p. 18].

It is necessary to agree with opinion that migration policy rep-
resents a complex of actions which belong to the sphere of public 
administration and include the decision-making process settled by 
precepts of law, controlled by the representative power and directed 
on streamlining of migratory processes.

The state migration policy is a system of conceptually integrated 
ways by means of which the state, and also its public institutes, ob-
serving certain principles, seek for achievement of the objectives 
which have to correspond to both modern, and future stage of de-
velopment of this society [12, p. 23].

E. Volosenkova, P. Kabachenko, E. Tarasova believe that migra-
tion policy in a broad sense:

— is one of the directions of a state policy and is defined by 
character of a state system, the aims which are pursued by the state;

— represents the state doctrine or the concept of regulation of 
migratory processes;

— it is inseparably linked with carried out economic, social, 
demographic, national, cultural politicians;

— it is divided on real and declared, thus the declared policy 

proclaims the purpose protection of interests of migrants, refugees, 
and real expresses interests of the host state, ruling elite.

Migration policy  in narrow sense, according to authors, is 
directed on changing number, the structure, the direction of the 
movement and moving of migrants, to influence on their integra-
tion, characteristics which are closely connected with a demographic 
perspective [13, p. 219–220].

Authors allocated the following conceptual models of migra-
tion policy:

— system model, when migration policy is considered as part 
of the international political system;

— marxist model, when migration policy is directed on estab-
lishment of balance between requirement and real need for reserve 
army of industrial workers for an exception of social disorders and 
high level of a conflictness between domestic and foreign workers;

— pluralistic model, when migration policy is considered as 
process in which set of operating forces tries to receive concrete 
benefits, without attention to system quality of the whole;

— realistic model when researchers prove that the state reasons 
are the cornerstone of understanding of how the states operate mi-
gratory streams;

— unincorporated model, when concentration on how the 
state accepting immigrants will coordinate transnational and inter-
national restrictions with structure of the internal interests takes 
place;

— communicative model, when migration policy expresses it-
self through system of the communicative actions acting as a point 
of claiming [13, 220–221].

Summarizing above-mentioned scientific definitions it is pos-
sible to draw a conclusion that migration policy is the purposeful 
activity of political institutes directed on streamlining and regulation 
of migratory processes in the territory of the national state.
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Since that time, when migration ceased to be planned and 
forced significantly  increased  its criminogenic potential, and 
therefore, quite natural appearance in modern scientific literature 
concepts such as “illegal migration”, “illegal immigration”, “crime-
migration” and “criminal migration.”

Smashnikova T. B. believes “illegal immigration is a voluntary or 
forced displacement of people across national borders for the purpose 
of changing their place of stay or residence, which is done with viola-
tions of the legislation in force in the territory of migration.”

Criminal Migration — a voluntary or forced displacement of 
people across national or administrative borders of territories for 
the purpose of clearly illegal stay on the territory of the host State 
to carry out criminal activities, entailing socially dangerous conse-
quences, and falls under the rules of criminal law.

Illegal migration  — a  voluntary or forced displacement of 
people across national or administrative borders of territories for 
the purpose of changing their place of residence or domicile, delib-
erately committed violations of migration legislation in force in the 
territory of migration, and having not expressed a criminal nature 
[1, 7].

Sometimes the literature, these concepts are considered as 
synonyms. Clarify the terminology, we can not ignore the issue of 
delimitation of the criminal illegal migration from migration.

In the criminological literature  in recent years quite widely 
spread, the term “criminal migration”. It is believed that criminal 
migration — is operational concept adopted by criminologists to 
separate contingents of migrants arriving with criminal purposes 
and requiring increased attention from law enforcement. [2, 345]

It should also be noted that some scientists believe that the il-
legal migration and crime are correlated as a whole and parts. For 
example, Zhukov L. illegal migration is divided into two types — 
illegal and criminal. Under the first he understands the movement, 
in violation of the migration legislation, in the second — the migra-
tion to commit crimes. If we assume that the word “legally” comes 
from the Latin “Legalis” means soluble, recognized by the law, re-
spectively, “illegal” has the opposite meaning.

The inclusion of criminal migration as a variety of illegal migra-
tion is not correct for the reason that in the formulation of a variety 
of terms, concepts, definitions should be based on a literal interpre-
tation of the rule of law — the law does not provide a direct prohi-

bition to migrate for commit a crime (except for the organization 
of illegal migration).

From the standpoint of criminology the essence of the criminal 
nature of migration is mainly determined by subjective factors such 
as the desire to commit a number of crimes, or to carry out criminal 
activities.

One of the first developers of criminal migration problems Me-
telev S. E. gave the following definition of the phenomenon: “mi-
gration of crime — a social, relatively massive, socially dangerous 
phenomenon, which manifests itself in the territorial displacement 
of persons in order to commit crimes and movement criminal tech-
nology” [3, 10].

Nechevina N. D. believes that criminal migration  is a form 
of international voluntary migration caused by factors of a criminal 
nature, and is defined as the totality of movement of citizens of one 
state, inhabiting permanently or for a long time on the territory of 
another state with the purpose of illegal, illicit or criminal activities, 
as well as directly this activity itself and its consequences [4].

Yesayan A. K. believes that criminal migration — is the move-
ment of people across borders of certain areas in order to commit 
crimes, usually in the area of economic activity that is objective-
ly increased danger to society and greatly affects the condition of 
the crime situation. A variety of migration crime author calls illegal 
economic migration [5].

In general, criminal migration seen in the context of various 
phenomena: socio-economic, political, national, ethnic, demo-
graphic, and so on, which allows you to highlight the essential as-
pects of the processes move offender.

Thus, crime and illegal migration — are completely different 
concepts, although having common features, chief among of which 
are illegal. When it comes to illegal migration, violated, primarily 
norms of migration legislation, ie the established order of entry, de-
parture, stay and transit of certain individuals in the country. Viola-
tion of the criminal law, or an attempt on their violation, the purpose 
of committing a crime is a mandatory feature for the concept of 
criminal migration. And it does not matter whether or not complied 
with the regulations in the field of migration control.

The concept of “criminal” and “illegal” migration, along with 
the differences, of course, it should be noted and their relationship. 
Byshevsky Y. Y. identifies two main binding element:
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— law — the two phenomena are connected with the viola-
tion of the law. Hence the whole range of negative consequences of 
the Institute of offenses (legal, economic, social, etc.);

— personality — a person who has violated the legal and ad-
ministrative regulations, already prone to criminal behavior, and it is 
possible that in the future it will be able to make a dangerous act, 
including criminal [6].

Thus, the illegal migrant objectively It falls into a group at in-
creased criminogenic risk. Although him more likely to commit a 
crime can be expected, this, however, is not enough to admit migrant 
criminal.

This can be done only when the moving target is installed, in-
stalled and possibly determine the degree of public danger of dis-
placement. This aim is a crime. In her time she has Metelev S. E.

Branding M. P. and Sviridov B. C. except for the purpose of 
committing criminal offenses referred to migration “other travel-
related criminal activity.” Without a doubt, these two feature are 
necessary and basic attributes of criminal migration.

Thus, illegal migration is one of the forms of territorial displace-
ment, a feature of which is that in the course of the movement or 
residence of migrants (foreign citizens and stateless persons) in the 
host State under international law and (or) domestic law relevant 
countries. In particular, it can be broken norms establishing the or-
der, firstly, entry and exit from the country or group of countries, 
including the visa regime; Second, stay in the territory of a foreign 
state; Third, the procedure for employment of labor, business activ-
ity, as well as other standards.

In theory, there is no consensus on the concept of illegal im-
migration. Thus, illegal migration is defined as a movement of the 
population, which, in accordance with  international law  is not 
forced, (ie, migrants are not refugees), and contrary to the norms 
determined and quotas established by domestic legislation and the 
host country [7, 31].

Masuk V. V. defines irregular migration as a form of territorial 
displacement of an individual over the state border in violation of 
the order of entry, exit and/or residence and transit, established by 
the legislation of the state, moving boundaries are affected, or the 
relevant rules of international law [8, 8].

According to Podshivalova V. E., illegal migration is one of 
the forms of territorial displacement, the specificity of which is 
that in the course of the movement or residence of migrants (for-
eign nationals or stateless persons) in the host State under inter-
national law and (or) the national law of the countries concerned 
[9, 185–191].

Totskiy N. N. gives the term “illegal migration” as “entry into the 
Russian Federation, stay in and departure from its territory of for-
eign citizens and stateless persons in violation of Russian legislation 
governing the entry, stay, transit and departure of foreign nationals, 

and arbitrary change of its legal position during the period when the 
territory of Russia” [10, 36–38].

It seems that the most accurate definition of illegal migration 
gives Nechevina N. D. and Plyasova I. V., indicating that it is a multi-
step complex process, which  includes entry to another country, 
stay in and departure from its territory of foreign citizens and state-
less persons in violation of the law of the receiving State, which regu-
lates the entry, stay, transit and departure of this category of persons 
and unauthorized change of its legal status during their stay in the 
territory of another state [11, 12].

Maharramov M. A. defines irregular migration as the “entry into 
a certain country, stay in its territory and exit from its territory of 
foreign citizens and stateless persons in violation of the legislation 
governing the entry, stay, transit and departure of foreign nationals” 
[12].

The definition of illegal (external) migration as a socio-legal 
phenomenon, which is an entry in a particular country, stay in its ter-
ritory and exit from its territory of foreign citizens and stateless per-
sons in violation of the legislation governing the entry, stay, transit 
and exit of these persons; arbitrary change of its legal status during 
their stay in the country, as well as the departure from the country 
of its citizens in violation of the legislation governing the procedure 
for their departure gives Predybaylo V. A. [13].

According to Barannikova M. I., illegal migration — is the ar-
bitrary change of its legal status during their stay in its territory and 
the exit from the country of its citizens in violation of the legislation 
governing the procedure for their departure [14].

Jafarov S. A. said that illegal migration — is socially dangerous, 
dynamic phenomenon that threatens the national security interests 
of Russia and the  international community as a whole. The sys-
tem identifies the author of this phenomenon: 1) illegal immigration 
and illegal crossing of state borders of the Russian Federation; 2) the 
common crime of migrants; 3) to organize national-ethnic crime 
of migrants; 4) terrorism; 5) drug trafficking; 6) trafficking [15].

In defining  illegal migration as migration, which takes 
place in violation of the legal norms adopted in a given state and 
establishing the procedure for entry, transit, stay and departure from 
the country of foreign citizens and stateless persons, Fedorako A. 
identifies several types of illegal migration:

— on the degree of organization: organized and unorganized;
— the number of transported illegal migrants: individual and 

group;
— according to the method of entry: effected by illegally cross-

ing the border with forged documents through unprotected borders 
or outside of checkpoints across the state border and legal entry and 
his own recognizance after the authorized period of stay.

Along with the doctrinal definition of illegal migration takes 
place, and its normative definition.
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The use of modern information technology in the banking, com-
mercial, industrial, scientific, educational, cultural and other spheres of 
public life deterministic occurrence of computer crime in the Russian 
Federation, as well as its quantitative and qualitative development.

In addition, recent years marked by the appearance of new 
forms and methods of committing computer crimes. One such 
criminal acts that represent the author’s opinion, a significant threat 
to Russian society and the world community, is the creation, use and 
dissemination in cyberspace “botnets.”

Unfortunately, in the legal literature we find a serious study of 
the problems mentioned, except for rare mentions of “botnet”, in 
connection with the use of malicious computer programs. Therefore, 
let us turn to the opinions of technicians and experts in the field 
of information security.

So Kovalevsky A. I. said that “botnet — a computer network 
consisting of a number of hosts, with advanced bots (special pro-
gram is performed automatically and/or on a predetermined sched-
ule any action through the same interface as normal user)” [1, 35].

According Komarov A. A. and Nazarov A. N. “botnet” is a net-
work of infected computers, ie computers, turned into robots (bot), 
under external control, or under the control of malicious code, em-
bedded in the system one way or another [2, 141].

In turn, foreign literature states that “botnet” — a network of 
compromised hosts, managed by some malicious software (bot). 
Boat is an autonomous part of malicious software, which is con-
trolled remotely. Botnets are created by  infecting the computer 
without the knowledge or consent of the owner, for example, by 
sending viruses attached to emails [5, 1].

However, all researchers, without exception, agree that botnets 
(bot networks) are used to perform a variety of different illegal acts: 

bulletproof hosting (placing pornographic, terrorist content), carry-
ing out all the attacks of the “distributed denial of service” spyware 
malware, theft of confidential data, large-scale spamming “wrap” 
clicks [3, 89].

Based on the above, we can conclude that the “botnet” is a 
network of computers or other computing devices (smartphones, 
iPhones, aypadov et al.) Infected with special malware “bot” that en-
ables cybercriminals to remotely control infected machines (each in-
dividually or part of a computer within the network, or across a 
network of computing devices entirely) without the user’s knowl-
edge, with the purpose of spamming, implementation of DDOS-
attacks kibershantazha, anonymous Internet access, kibersabotazha, 
phishing, cyber-terrorism, and the illegal use of resources affected 
computers and other illegal actions.

In the Russian Federation, judicial practice in criminal cases in-
volving crimes in the sphere of computer information, using a “bot-
net”, few in number, because these are high-tech crime, cross-border 
and latent, which complicates the possibility of their identification 
and disclosure. Meanwhile, convictions for such categories of crimi-
nal cases are sometimes submitted by the Russian courts.

For example, January 21, 2014 Sayan city court of the Irkutsk 
Region to 2 years imprisonment with probation for 1 year was 
sentenced c. M, committed a crime under Part. 2 tbsp. 272, h. 2, 
Art. 273 of the Criminal Code. In particular, M. with the help 
of his “botnet” employment exercised for cash consideration of 
DDoS-attacks on Internet resources of commercial firms. The in-
vestigation established that the accused September 27, 2012 for $ 
100 made a DDoS-attack on an Internet resource «otkritie.com»; 
November 22, 2012 for US $ 200 on an Internet resource «4glaza.
ru»; on the night of 28 to 29 November 2012 for US $ 1,000 on a 
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site «uralmetalcompanv.ru», owned by LLC “Ural metalworking 
company.”

High latency “botnets” of criminal versatility and the possibility 
of causing significant material damage to citizens, organizations, gov-
ernments, no doubt, is the Russian society and the state increased 
risk. According to the author, botnets are none other than the high-
tech “information” weapon that is used for making various kinds 
of computer prestupleniyi in its action compared with firearms or 
explosive devices, and the scale of harm is greater than their ability. 
Therefore, we believe that the perpetrators must be held criminally 
responsible for the creation, use and distribution of “botnets”, as 
well as for creating, carrying, storage, sale of weapons or explosives.

Furthermore, the author believes that the rate applied by the 
courts Art. 273 of the Criminal Code providing for criminal respon-
sibility for the creation, use and distribution of malicious computer 
programs do not cover fully considered a criminal act.

The author’s position is based on the fact that the use of mali-
cious computer program — “bot” is only at the initial stage when in-
fected computers and the creation of botnets. In the future, to create 
a “botnet”, the offender receives vozmozhnostdlya unauthorized ac-
cess and remote control of infected computers. At the same time, in 
the future, not the perpetrator uses a malicious software program it-
self, and the technical and information resources of “zombie” -Com-
puter to commit other crimes that are not provided for dispositions 
of Art. Art. 272, 273 of the Criminal Code.

Thus, according to the author, the use of “botnets”, and accord-
ing to their production and distribution is a separate criminal act, 
the meaning of which is to obtain and use of “information weapons” 
to commit other crimes.

It should also be noted that this criminal act is inherently a bit 
like illegal occupation of automobile or other vehicle without a pur-
pose of plunder (stealing), which provides art. 166 of the Criminal 
Code. As in the case of the theft of a vehicle, the offender does not 
carry out unlawful uncompensated seizure, and (or) treatment of 
another’s property (the computer) in their favor, as infected com-
puter is still owned by its rightful owner. However, the “bot master” 

unlawfully uses technical and information capabilities “zombie” – 
Computer for their needs, as well as a car thief, seizing someone 
else’s car, the trip carries on it with no intention to assign the vehicle 
and turn it into their property.

With this in mind, the author proposes to add to the Criminal 
Code of the Russian Federation Art. 273. 1, which includes respon-
sibility for the creation, use and distribution of “botnets”, worded 
as follows:

“Article 273.1 The creation, use and distribution of malicious 
computer network (botnet)

1. The creation, distribution or use of malicious computer 
network or other computing devices, deliberately designed to un-
authorized destruction, blocking, modification, copying of com-
puter information or neutralize the protection of computer data, 
as well as carrying out other illegal activities – shall be punished by 
restriction of freedom for up to four years, or community service for 
up to four years, or imprisonment for the same term with a fine of 
up to two hundred thousand rubles or the salary or other income 
for a period of eighteen months.

Notes. Under malicious computer network (botnet) refers to a 
network of computers, and (or) other computing devices infected 
with a malicious computer program (bot), allows you to remotely 
control the infected machines (individually or as part of comput-
ers in the network or the entire network of computer devices en-
tirely) without the consent of the owner (user) to the illegal use 
of the resources of infected computers, and (or) other computing 
devices, including the commission of unlawful acts.”

In conclusion, it should be noted that the dispositions and sanc-
tions proposed Article 273. 1 of the Criminal Code were as close 
as possible to the author of the current version of Art. 272, 273 of 
the Criminal Code, in order to avoid violations of the rules of legal 
technique, as well as the emergence of conflicts and competition 
between these criminal law. In addition, we believe that the issue of 
changing the sanctions considered standards should be based on a 
thorough analysis of the existing judicial practice that is the subject 
of the following research.
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