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Never, in any case, the Republic will not
thrive, if it is not drawn by artists on the
divine pattern.

Plato, The Republic

Introduction. Global experience shows the economic growth of advanced nations and their
particular areas is primarily based on the high use of the academia and latest technologies, the synthesis of
which serves as a decisive impetus for the progressive development of the nation and all of mankind.
Perception of the scientific development, as a necessary and priority component of nation-wide headway,
took place in days of old, when leading scientific schools and universities began to be actively formed.
There is a wide typological spectrum of various types of research buildings, facilities, centers and structures
today in the world intended for research in any scientific fields, ranging from basic subjects (biology,
medicine, physics, etc.) to modern synthetic and multidisciplinary endeavors of innovative research.

Problem formulation. Current types, forms, and sizes of “architectural envelope” for
conducting academic research work today also differ in a wide range of options: from space-saving
laboratories, research centers, institutes, complexes to the academic centers and entire science campuses
founded in the Soviet period. It should be added that in the last 50-60 years in many advanced nations an
evolutionary “modified” architectural form of research purpose - the technopark - was actively
implemented. The leading functionally forming the distinctive feature of the technopark from the
previous types of formations of innovative scientific focus was architects”™ and investors™ understanding
of science commercialization importance and, as a result, of scientific research and sensations.

Taking into account the key period for existence and operation of technological parks as
centers of scientific research, the question of further evolutionary and progressive way of development
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for architectural and urban objects™ organization of innovative research activity today appears again. In
our opinion, a possible further step in this direction may be the scientific ecological city - ecopolis.

By all means, one should take into account the inherent issues of urban design and current
trends of its cost-efficient design, considering the possible creation of a research center for innovation
activity on the whole city scale. Today, the incremental pace of extensive development and
urbanization of modern cities exceeds the adaptive capacity of the local natural environment, which
slowly leads to the destruction of the up-to-day and future basis of human life support for mankind.

Volodymyr Vernadsky defined as “the pressure of life” the process of continuous expansion of the
boundaries of the biosphere, its inhabitation of living matter. Then and there, the growing man-made impact
on nature is one of the super-powerful urban factors, which determined the need to find more balanced forms
of human existence in the environment, as well as the need to optimize socio-natural interaction.

Spreading common “expanding trend” of spatial development of new cities is gradually
changing with the aspirations of society to rationalize the use of all resources, which in turn leads to
the search for fresh forms of organization for the comfortable inhabitable environment. Improving the
living standards, working conditions, including the research spectrum, is considered as a social project
aimed at increasing the people capability. Today the quality is defined as the foundation of the
constant development of society. So, mankind needs a strategy for sustainable development, a master
plan, in which it is necessary to reveal the existing issues of the research ecological city,
agglomeration and show the ways of their solution.

Research and publications analysis. In urban planning theory has been formed several
generalized approaches and concepts of ecological cities: “City as a self-organizing system”
(Y. Bocharov, V. Lavrov, B. Marchen, E. White, Y. Borton, V.O. Timochin); “City as an element of
the biosphere development” (V. Vladimirov, V. Glazychev, B. Kommoner); “The City as the Only
Complex-Urban Landscape Evolving in time” (L. Zaleskaya, E. Mykulina, I. Fomin); “City as the
Object of the Homosphere Humanization” (D. Likhachev).

In the early eighties, “Ecopolis” concept became popular that was proposed by a group of
experts in ecology and biology [1]. Staged environmentalization of all activities and brainwork will
promote the noospheric orientation of socio-natural sustainable development, recommended by the
United Nations as the only acceptable direction for the existence and world community development.
A possible variant of interaction is proposed in the sense of conceptual project of the scientific
research ecopolis: noosphere — man — science — city.

The purpose of the article. The purpose of the article is to highlight the further development of
one of the types of scientific research groups (ecopolis) formed from the analysis of historical kinds of
human settlements and best known practice in design of diverse forms of scientific research objects, as well
as taking into account the contemporary ecological and urban trends of architectural and urban design.

The main material. Ecopolis is a conceptual scientific research city of the future, which
should embody the best features and experience of existing historic settlements, meet the progressive
environmental principles of its own building and life support, and serve as a research platform for
mobile international cooperation. Illustration of architectural and urban planning, building mass and
functional-planning display of the leading ideas of the scientific ecopolis can be seen in the search
project of the ELZAS city.

The countryside near the Ukrainian city Odessa was chosen as an area for the pilot design of
the ELZAS ecopolis. For centuries-long history, these lands are remembered by the tribes of
Cimmerians, Scythians, Greeks, who built the ancient cities of the Black Sea, early Slavic tribes [2].
The way of the Kiev princes to Constantinople passed through them in 904-944, and in the 14th
century, Ukrainian nationality was formed on these lands. These lands were allocated for the
settlement of foreign colonists by the order of the Russian Empress Catherine I1. 67 colonist families
from the German lands of Alsace settled in the valley of the Baroque in 1808. They created the village
of the same name there, in which their families lived 138 years. In 1944, when the village left the last
Germans, the village was renamed Scherban [3].

The planning composition solution of the ELZAS ecopolis is based on the classical concentric
system, which can be traced for the first time since the initial human settlements. The relevancy of
choosing the circular form of primary settlements was related to the objective necessity of defense, as
well as the subconscious sense of security and cohesion that arises in the circle. At the same time, the
central part of the colonial settlement has always been recognized as the most protected and significant.

Another well-known example of the use of a concentric system is Stonehenge (“Stone
Circle”), built before by the Egyptian pyramids, the oldest monument, an artifact of ancient
civilizations and beliefs, which is also received a circular planet with a centric core.

Ne 12(40), Vol.1, December 2018 5



WORLD SCIENCE ISSN 2413-1032

The circle shape is the naturally subconscious geometric figure, which forms the basis of
building for many objective structures of world perception of the material and spiritual worlds: from
elementary surrounding things to the sun shape and solar system structure, the infinity perception, and
even the entire universe. The cyclicity concept we observe in nature and various spheres of human
activity, including in most sciences: psychology, sociology, pedagogy, economics, etc. Circulation is
the basis even in market relations, which, of course, affect all spheres of society's life today.

Returning to the choosing rationale for concentric form for ecopolis from a philosophical point
of view, it should be noted that intuitive quest for the ideal city began long before the well-known Plato,
The Republic Dialogue, in which the fair and harmonious model of social life within the city unit was
first applied. All primary utopias, Platonic type, “turned out to be a kind of later interpretation of the
ancient pattern of “city” as “space” ... [4]. Understanding the city as a social matrix, which was
evidenced by Leonardo and Durer, Campanella followed out, turning it into the space dimension
(Fig.1.1). The true source of these forces is hidden not in atomic, but in the spiritual structure of reality —
is the embodiment of the “central order” in the form of the solar system [5]. For an entire system of
resettlement, Howard, in turn, proposed the creation of a “third magnet” opposite to the city and the
countryside - economically autonomous garden-cities, which should “disassemble large bubbles” —
megacities. (Fig.1.4).

According to Patrick Geddes's elementary scheme, the principal choice of the urban
development way was hiding - an attempt to see the region as an integral system whose functioning is
distorted by the influence of the city-metropolis (Fig. 1.6, 1.7). In 1915 Gueddes published the book
“Evolution of the City”, where idealistic aspirations acquired the form of “city-region” or
“conurbation”. It should be noted that illustrative schemes to all of the above-mentioned concepts of
creating forms of human settlements received colloquial outlines of plans.

Another fundamental idea, which is based on the formation of the scientific research ELZAS
ecopolis, is based on the high use of the individual and unique context of the area, taking into account
all its historical "layers". Today, the code reuse is based on the methodology of designing computer
and other complex systems. The computer program, the program system module must be partially or
fully composed of parts written in the past or parts of another system. So the idea of shaping the
ecopolis on the example of the scientific research ELZAS city, designed for 2,5 thousand inhabitants,
is based on preserving the value-psychological culture core of several stages of development of this
territory — “through time”.

The conceptual proposition is due to the “genetic code” as a hidden reserve for the
development of an ancient settlement. The concept of the formation of a new settlement is also based
on the modern reading of the structure of the ancient city of Trypillian civilization. A distinctive
feature of these cities is also the concentric planning with the temple in the center.

The main communication city axes are formed taking into account the optimal orientation and
the wind rose. The composite core of the landscape-ecological framework is a restored lake, around of
which there are a ring-shaped scientific research and housing building with a moderate population
density and perception human scale (Fig. 2.1). A circle construction feature is an internal atrium park,
which in the section divides the building into a research and living area (Fig. 2.2). The underground
part of the building provides a technical floor with engineering equipment, as well as an electric
transport tunnel.

The dominant element of the building is scientific business center with research, analytical,
marketing, office, commercial and other related functions, which should be easily transformed and
tuned for the necessary scientific purposes, to be universal. (Fig. 3). There is a sports complex, a water
park, a zoo, an innovative information and library center (where all research information is stored and
analyzed), a restaurant, an entertainment center, a school and kindergarten, a hospital, and a church in
the central part of the landscape park. The area outside of the circle building is intended for the
location of the airport, hotels, campsites and pneumatic mobile laboratories.
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Fig. 1. The concept of searching the perfect ecological city
1 - Campanella, the perfect “City of the Sun”’; 2 - Morelli, a city based on the principles of the Code
of Nature; 3 - Fourier, concentric city I11; 4 - Howard, a garden-city; 5 - Evin, a garden-city; 6, 7 -
Geddes, urban conurbation

Ne 12(40), Vol.1, December 2018
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Fig.2. ELZAS ecopolis

1 - General view and lay-out (1 - sports complex, 2 - water park, zoo, 3 information and library
center, 4 - restaurant, 5 - entertainment center, 6 - school, kindergarten, 7 - hospital, 8 - research and
living sections, 9 - church, 10 - hotel, camping, 11 - park); 2 — “City gate” and section

8 Ne 12(40), Vol.1, December 2018



WORLD SCIENCE ISSN 2413-1032

Fig. 3. Scientific research ELZAS ecopolis
1, 2 - General view, lay-out, building fragments
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The organic circle structure of the ecopolis contributes to the compact distribution of
workspaces and resettlement, the convenience of communications and the creation of a protective
barrier against steppe winds. The microclimate of the interior space allows intensely greening the
territory, taking into account the climatic conditions of southern Ukraine. It is intended to create a
differentiated system of transport communications, with the organization of transit traffic outside of
recreational and residential formations. ELZAS modeling strategy is aimed at creating a sustainable
favorable environment for scientific research and development at the example of the small city of
Odessa region. The proposed solution was preceded by a variant search (Fig. 4). The formation of a
scientific research ecopolis is based on the creation of optimal conditions for the development,
research and self-realization of not only present but also all subsequent generations of inhabitants and
is determined by three groups of interrelated factors: ecological, socio-economic and cultural.

Environmental quality is based on maximizing the potential of natural and recreational
resources; a respectful attitude to the historical heritage or historical identity; implementation of closed
cycle technology, non-waste consumption; self-sufficiency and autonomy of functioning; valuable
agricultural land preservation of the region; activating the life, creativity, social and professional
potential of each person and the community as a whole in harmony with nature. Gradual ecologization
of all activities, both inhabitants of the city and the urban organism, will inevitably lead to a new
ecological philosophy of world perception and thinking. Land reclamation, landscape reconstruction
and the reproduction of valuable water resources of the settlement with an inalienable recognition of
the rule of the environment contribute to the formation of a new format of scientific-research ecopolis,
which corresponds to the “city park”. An integral part of the ecopolis is determined by the closed cycle
of energy consumption: the active use of the solar system on all fencing surfaces of buildings,
rainwater and its cycling with constant filtration, ground energy, and heat pumps and other advanced
technology. The ecological orientation of the ecopolis should also include the introduction of
exclusively electric transport, the routes of which are foreseen in the underground tunnel (mainly
under construction).

Social quality. Improving the life quality is seen as a social project aimed at empowering
people. Quality is the sustainable development foundation of society — “the city lives of the happiness
of its people”. ELZAS is designed as a regional scientific research center with an advanced cultural
and economic business center that will promote the sustainable development of the territory, attract
external and the formation of its own intellectual resources, the possibility of conducting a wide range
of cultural events, festivals, olympiads; from the outlook of society, through the prism of each person's
personality and its city perception as a cultural product of intellectual activity [6]. Past, present and
successful future all of this must be combined within the city with its own history.

Cultural quality. Under the cultural regeneration of the historical settlement refers to the
valorization is the process of changing the potential of limited resources, turning cheap into priceless.
And, as a consequence, there is a qualitative change in the place of social existence - the cultural
(partly mental) and physical environment. Special focus in ELZAS ecopolis is given to education: the
city has a preschool institution, primary and secondary school of development of creative abilities
under the Japanese method of training. It is believed that it is expedient to receive further qualitative
education in the best world colleges and universities. Within the ELZAS research campus, is possible
to study in the magistracy and graduate school, as the ecopolis.

Conclusions.

The modular construction of biological systems is accepted as the basis - the optimal natural
balanced solution, which can be applied in new research ecological cities, technologies of functional
organization and innovative projects on the basis of resource saving, with minimal basic modification.
The image of ELZAS city is formed by the bionic ring structure of research and residential space
development with the dominant volume of the public center - the natural form acts as a visual
reference point; functional division of the territory into four organizational modules (labor, residential
space, education, leisure); development of adjoining territory in the form of point injections of
scientific and business activity.
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Fig. 4. Variable search or the shape and ELZAS research ecopolis mode

Creation of complete complex conditions for conducting research and international research
cooperation is due to the introduction of the service industries of the highest level - hotel industry,
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education, airport, trade and catering, domestic and cultural services.

The conceptual project proposal of the ELZAS ecopolis is aimed at:

- formation of new research-based cities on progressive ecological bases (ecopoliss);

- creation of new environmental agglomerations for the purpose of development of research
activities and use of the potential of regional opportunities;

- association of research objects, educational, cultural, entertaining, information, residential,
experimental production, transport, service spheres of life in a compact city-park;

- creation of innovative education based on “successful urban place” with competitive
advantages for implementation of new ideas and projects;

- international cooperation on joint scientific and educational projects;

- renovation of the city according to research and development goals;

- universality and transformation of research laboratories, use of mobile and pneumatic
temporary facilities;

- attracting high-quality human potential, intellectual resources, capable of creating
innovations, realizing their initiatives and ambitions.

Then and there, the ELZAS ecopolis is designed based on the basic principle of the universe,
according to which time, space, energy, and information are continuous. Man of the future must be
inextricably linked and evolve together with the environment within the framework of general
noospherogenesis — the noosphere — man — science — city.
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fluid flow, by density process at the slimes washing stage to increase the
deposition rate, homogeneity of metal powder, which is extracted from grinding slimes
sluice box. of abrasive metal processing. The fluid flow consumption through the

vertical nozzles, which allow keeping solid particles in a suspended state,
is determined in this work on the basis of theoretical studies of the solid
particles deposition process of grinding slimes.
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Introduction. The solution to the environmental pollution by gaseous, liquid and solid
industrial waste problem is still relevant and a priority at the present time. To this end, it is necessary
to solve the environmental production safety problems by improving technologies and equipment,
carrying out engineering and technical measures of natural resources reproduction [1].

During metal processing at machine-building and metallurgical enterprises, a large number of
metal-containing are formed, and, as a result, metal-containing waste is accumulated [2]. Grinding
slimes are not processed as a rule, and are exported to special landfills. Slimes of abrasive metal
processing contain 60 to 80% metal particles and can be used for powder metallurgy. The use of
production waste allows not only to save natural raw materials, but also to improve the ecology of the
region where the enterprise is located [3].

The technology of solid particles (metal and abrasive) separation in the washing solution flow,
proposed in [4], uses the metal and abrasive particles separation by density principle. Because of the
different densities, particles of the same size will be on different horizontal levels. The horizontal
movement velocity of the particles will be determined by the washing solution flow rate. The purpose
of this work is to study the solid particles deposition process of grinding slimes in the washing
solution to determine the operating parameters of the sluice box, providing solid particles
transportation in a suspended state.
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Problem statement and mathematical model. A mathematical model of the particle density
separation process is described in [5, 6]. The modeling parameters are the sluice box size, the fluid
consumption to the horizontal flow and vertical jets, the distance between the vertical jets along the
sluice box length, the liquid flow height in the sluice box.

Consider the option when a solid particle is injected into a liquid with an initial velocity of
zero. The particle begins to move rapidly, and the ratio of forces acting on it is described by the
equation [7, 8]:

ma=A-F:. =Fy (1)
We will write down the value of each component of the equation (1):
1. ma = ”Tds - pr - 9 — the force of gravity, which is equal to the particle mass.
7d®

2. A= T-po,c -g — Buoyancy force, which is equal to the liquid volume mass

displaced by the particle according to Archimedes ' law.

d? o2 . .
3. Fc = (p-”—-wﬂ — resistance force, which is directly related to the cross
4 2p,.
2
section of the particle Sy :%.
m- o
4. Fy _m-d@pc inertial force,
T

where m — particle mass, kg;

d — solid particle diameter, m;

pr — solid particle density, kg / m?;

P, — liquid density, kg / m?;

¢ — resistance coefficient;

@oc — solid particle deposition velocity, m /s;

7 — deposition time, sec.

With the increase of the solid particles deposition rate the drag force also increases, with the aim to

reduce the acceleration of the particle. After a certain period of time, the acceleration becomes zero.
When the particle deposition rate is constant, the forces acting on it will be presented as:

ma—-A-Fc =0 (2)
Equation (2) can be presented in more detail:
3 3 2 2
zd zd rd @pHe
2 g 2. g —p-—.20C _

The particle deposition velocity can be derived from this equation:

@ _ 4(pT_p3fc)‘dq'g
oc 3 Py @

@)

It is impossible to calculate the deposition velocity of a solid particle from equation (3) at
once, because it is necessary to take into account the resistance coefficienty, and its data directly
depend on the additional deposition conditions.

There are three modes of deposition: turbulent, transient and laminar. The liquid flows around

the solid particle in a special way in each of them. A deposition mode area is determined by the
Reynolds criterion:

Re:wOC'dq'pofc

: 4)
Hoe
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obtain:

where g, — dynamic viscosity of the liquid, Pa-s.
The resistance coefficient ¢ is determined by the formulas [7]:
— for laminar motion Re<1,85

24

== 5
?= 2 ()
— for the transient mode of the particle deposition 1,85 < Re < 500
18,5
P=—"%¢ (6)
Re®®
— for the turbulent mode of the particle deposition Re >500
¢=0,44 )
The transformation of equations (4):
3 P @HC

Next, multiply the right and left parts by a number Re? and, after some transformations, we

4 9-d% (o = Poc)

v-Re? ) , (©)
Hye
where the dimensionless set of the right part of expression (9) is Archimedes ' criterion:
A3 0 Apr—0..
Ar = g Poc 2(:0T potc) (10)
He
From equation (9) we determine:
0,5
Re =115 (ﬂj (11)
2

Substitute in the formula (11) the coefficient ¢ value from the expressions (6—8) we obtain

the following equations to determine Re :

— for laminar mode

Ar
Re = TR (12)
— for the transient mode
Re=0,152-( Ar)>"* (13)
— for the turbulent mode
Re=1,74-(Ar)>® (14)

Accordingly, deposition regimes can also be characterized by the Archimedes criterion:
— for laminar mode

Ar <33 (15)

— for the transient mode

33< Ar<8,3-10* (16)
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— for the turbulent mode

Ar>8,3.10% 17)

To calculate the irregular shape particles deposition rate, it is necessary to take into account
the deviation from the spherical shape, for which the calculation of the shape coefficient  is
introduced. For spherical type particles value y =1, and for the particles of another form y <1.

Taking into account the coefficient y , the formulas (12-14) for determining the number Re

will take the following form:
— for laminar deposition mode

Re= AT (18)
18
— for the transient mode
Re=0,152-(y - Ar)>"*°, (19)
— for the turbulent mode
Re=1,74-(y - Ar)>>. (20)

Research results. Based on the described process the solid particles deposition in the liquid
will determine: the criterion of Archimedes, the Reynolds criterion, the resistance coefficient and
deposition rate for the metal and abrasive particles of the grinding sludge during such initial data:

dy = 50—200-102 — the metal particles diameter, m;

d, =14,6-272 -1072 — abrasive particle diameter, m;

Py = 7800 — metal particle density, kg /m?;

P4 = 2400 — abrasive particle density, kg /m?;

0., =1000 — density of liquid (water), kg /m?;

g =9,81 — acceleration of gravity, m /s?;

M, =1004 1078 - dynamic viscosity of the fluid (water) at a temperature of 20 °C, Pa-s.

The values of the Archimedes criterion Ar, the Reynolds criterion Re, the coefficient of
resistance ¢ and deposition rate @~ for the metal and abrasive particles of the grinding sludge are

shown in table 1.

Table 1.
dy.M| Ar, | Re, ®, | @ocyMs| d,,m | Ar,, Re , O @ocy » MIS
0,00005 | 8,272 | 0,4596 |52,223| 0,0093 |0,000015| 0,0424 | 0,0024 | 10188,16 | 0,00016
0,0001 | 66,178 | 3,0461 | 1,077 | 0,091 | 0,00014 | 37,386 | 2,0246 | 10,843 0,0154
0,0002 | 529,42 | 13,181 | 0,227 | 0,2802 | 0,00027 | 274,18 | 8,415 | 5,0601 0,0314

It is necessary to

4.
vl = —Q; ms. @1)
z-(dw)“-N
From formula (21) we express the flow rate of the vertical flow through the nozzles:
2
Q =v{ JEW) (ZW) "N, s )

insert vertical jets of liquid with lifting speed in the direction of the
precipitating particles, so that metal and abrasive particles are in a suspended state.
The velocity of the fluid through the nozzle is determined by the formula:

The values of the liquid consumption through the injector are shown in table 2.

16
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Table 2.
dy-M DOy » M/C Qy,,» M/c d,,™m DOy » M/C Qya»> M/c
0,00005 0,009228 1,159*10° 0,0000146 0,000162 2,035*10°
0,0001 0,090856 1,141*10” 0,00014 0,015377 1,931*10°
0,0002 0,280239 3,52*10° 0,000272 0,031374 3,941*10°

Thus, the results of calculations of the deposition rates of metal and abrasive particles
presented in tables 1 and 2 make it possible to choose the value of the liquid consumption in the
vertical jets of the washing solution coming through the nozzles.

Conclusions. In this paper, we obtain a mathematical relationship that allows us to determine
the consumption value of the vertical flow of liquid through the nozzles, allowing keeping the solid
particles in a suspended state and transporting them along the length of the sluice box. This will
determine the location of the separator according to the height of the washing flow and separate the
moving metal and abrasive particles by density.
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Beenenue. HeoOxomMoii 4acThio TojicueTa OropKeTa KOMITAHWH SBIBIETCST Oy XTalTTEPCKHE IOKYMEHTBL.
W onHa mMX BaXHBIX 33/l@4 TakKWX JOKYMEHTOB 3TO XpaHeHwe. Jlisi onTummsarnuu Iporiecca, 3a4acTyro
WCTIONB3YFOT SJIIEKTPOHHBIE BEPCHH JOKYMEHTOB ISl TOTO, YTOOBI COKPATHTh PACXO/Ibl M YBEIIMIHUTh HAJIeKHOCTD
XpaHeHust ToKyMeHToB. HeoOXxomma aBToMaTH3upOBaHHAs CHCTeMa JUTS yCKOPEHHs1 00pabOTKH JJOKYMEHTOB TaK
KaK B OOJTBIIINX KOMITAHUSIX 00BEM OYXTaTepCKUX JIOKYMEHTOB JIOBOJILHO BEJIHK.

Ha paccmarpuBaemom nipemmprsitun ucnionssyercst cuctema SAP R/3. Cucrema SAP wctionssyerest st
XpaHeHWs! JAHHBIX O MOCTYIIAIOMIMX JOKYMEHTaX, HO CaMH JOKYMEHTBI XPAHSITCS HE MMEIOT SJIeKTPOHHBIX KOITHIA
WM UX KOIMH XPaHsITCsl paspo3HeHHo. Lleipto paboThl sIBIsSETCS CO3[AHKE MPOTPAMMHBIX KOMIIOHEHTOB IS
ABTOMATH3ALIMH TPOIIecca pabOThI € ANIEKTPOHHBIMU KOMUSIMU Oy XTaITePCKHX JIOKYMEHTOB.

3agayamu 1aHHOH pabOTHI SIBISIFOTCS:

e OmnucaHue CyIIECTBYIOIIEro HA MOMEHT Havajia JaHHOW padoTHI mpolecca,

e Ormpenenenne TpeOOBaHUH CO3/1aBAEMOMY aBTOMATH3UPOBAHHOMY IPOIIECCY,

e CozziaHue HOBOTO aBTOMATH3MPOBAHHOTO MPOLIECCa, YAOBIETBOPSIFOIIETO OIMMCAHHBIM TPeOOBaHKSIM,

e OrmpezaerieHre KOMIIOHCHTOB, HEOOXOMMMBIX IS HCTIOJHEHHUS HOBOTO TIpoIecca, W X
peanm3a7ums B paMkax WH()OPMAITMOHHON CUCTEMBL.

HauajbHble CBeIeHUS U OMpPeiesIeHus .

A. Onucanue cywecmeyrouiezo npoyecca

PaccmaTpuBaeMbIii mporiecc — MpoIece 3arpy3Ku CKaH-KOMUW B XpaHWIHIIE NaHHBIX. B HEM
YYaCTBYIOT COTPYAHUKH CO CIEIYIOIMMH POJIIMHU:

e Kyparop — COTpYIHHK, OTBETCTBEHHBIN 32 00pabOTKY MOCTYAOMIETO TOKyMEHTa,
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e CoTpyHMK yJaJIeHHOTO o(hrica — COTpYIHUKH O(hHCa, B KOTOPbIi MOCTYIIHII OyMayKHBIH JOKYMEHT,

e Omnepatop SAP — coTpyaHuk, uMerommii mgoctyn k cucteme SAP u monxHOMouus Ha
00paboOTKy KapTOYeK JOKYMEHTOB.

Hcxonnble OymaxkHble NOKYMEHTBHI IMOCTYIAIOT OT IPYTUX OpraHu3alyid, CKaHUPYIOTCS U
3arpy’karoTcs B XpaHWIUIIE JaHHBIX.

B. Onucanue uznauanwvnoii apxumexmypoi

Ha MoMeHT npoeKkTupoBaHus pelleHus], B CUCTEME PUCYTCTBOBAIIH CIICAYFOIINE KOMIIOHEHTBI:

e FTP cepsep amnst 3arpy3ku TOKYMEHTOB U3 PAa3IMUHBIX OQHCOB,

e Servlet — mporpamMMHBINi KOMIIOHEHT-CEpBIIET, TpoBepstomuit FTP cepsep Ha Hammume
HOBBIX JJOKyMCHTOB.
Content Server — cucrtema XpaHeHHsI JOKYMEHTOB.
Cucrema SAP 1 €€ KOMITOHEHTHI:
SAP Pl — xommonent cucremsl SAP R/3, orBeuaromninii 3a CBA35 ¢ BHEIIHNMU CHCTEMAaMHU.
SAP ECC — kommoneHT SAP, BBITOIHSAIOMNIA NOIB30BATENHCKHAE TPOTPAMMBEL.
SAP RCM — komnoHeHT SAP, npeocTaBisiFonnii MeXaHU3MBI paOOTHI C JOKYMEHTaMH.

o SAP NetWeaver Application Server — komnonenT SAP, BIIONHSOMNIA HYHKIUH cepBepa
BeO-TIPUIIOKEHUH.

Juarpamma pasMereHus yKka3aHHBIX KOMIIOHEHTOB HA MOMEHT Havasia paboThl n300paskeHa Ha puc. 1.

O OO e

Puc.1 —ﬂuazpamma pasmeulenHusl KOMNOHEeRN 068 Hd MOMEHM Hadala pa6ombz
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C. Omanwt gpinoanenus UCX00HO20 npoyecca

Ha MomeHT Havana maHHOW pabOTHI HCHOJIL30BANICS CIEAYIOIINI MPOIECC 3arpy3KH CKaH-KOTHA:

1. Corpynnuk (Kypatop) moaydaer OyMaKHBIH JOKyMEHT

2. COTpyAHUKH yIaJeHHOro o(puca CKAaHUPYIOT JOKYMEHT

3. JlokymeHnTt nepecsuiaercs Ha FTP-cepsep

4. Ceperer Ha OTIEIBLHOM KOMIbIOTEpe CcKaHupyer FTP-cepBep M HaxOAUT HOBBIE
JIOKYMEHTBI, KOTOPBIE OH 3aHOCHUT B CBOH CITUCOK

5. CorpynHuk, 3arpy3uBiuuii paiin cooduaer onepatopy SAP o 3arpyske ckaHa.

6. Oneparop SAP 3aBoauT KapTOuKy HOKyMeHTa B cucreme SAP R/3.

7. Ilpu o0OpaboTKe HOKyMeHTa, omepaTtop SAP ckauuMBaeT CKaH JOKYMEHTA C IOMOILBIO
cepriera. narpamma BPMN m300pakeHa Ha puc.2.

YpaneHHbli ot Onepartop SAP
Kypartop CoTpyAHHK othuca

- (s
b :
- CKEHMPOBATE AOKYMEHT MonydyeHue coolWeHWAlO SaMPYSKE CRAH-KOMMK

Mony4YeHre BXOLHOM ROKYMEHTE

h
‘

CTOpOHHAA opraHnsauna ‘

MonyYuTe CRaH-KONKWD ‘

OTNpasuTL LOKYMEHT Ha
FTP-cepeep

T I
h

CoobwyTe 0 3ampyske F

CHEH-KOMKIA

Puc.2 — JJuaepamma BPMN ucxoonozo npoyecca

HccnenoBanue 1 NocTpoeHue 3aJaum.

A. Onpedenenue mpeodosanuil.

TpebyeTcst perucTpupoBaTh CKaH-KOMMUU JOKYMEHTOB B cucteMe SAP R/3 u cBs3bIBaTh WX C
KapTOYKaMH COOTBETCTBYIOIINX JOKYMEHTOB IS KJaccu(hUKauy CKaHOB JOKYMEHTOB.

CoOTBETCTBEHHO, MOXKHO BBIJEIIUTH CIEAYIOINE TPEOOBAHUS:

e TpebOyercs 100aBUTh (hYHKIIMOHAJI YIPABJICHUS CKAaH-KOMHUSIMU MPU 00pabOTKE KapTOUYeK
nmoxkymenToB tuma BUS2012 — «3aka3 Ha moctaBky» u BUS2081 — «Bxoasmuii cuery mocpencTBoM
MexaHu3MoB GOS-cepBUCOB, HEOOXOIUMO NPENOCTABUTD ClIeAYIOINe (yHKIHN:

o otkpeitie RCM-kaproukw,

O OTKPBITHE CKaH-KOTIHH,

O Jo0aBjeHHE CKaH-KOITHH,

O yhajieHue CKaH-KOIIHH,

e Taxxe, HEOOXOOMMO 100aBUTH BO3MOXKHOCTH HPOCMOTPETh CKaH-KOIHMIO y KapTO4eK
nokymentoB tuna BKPF — «byxranrtepckuil AOKYMEHT», TaK KakK 3TH KApTOYKH CBSI3aHBI C
kaproukamu tuma BUS2081 — «Bxoasmiuii cueT»,

e TpebOyercs cozmaBath RCM-kapTouky B MOMEHT 3arpy3KH Ul XpaHEeHUs MHPOPMAIHH O
3arpyXeHHbIx ckaH-komusx. /s co3manns RCM kapTodyku HEOOXOMUMO TiepeaaTh TUI KapTOYKH, U
CIIUCOK aTpUOYTOB, MHAMBU Iy AJIbHBIN JIJISI KAXKIOTO HCIIOJIB3YEMOI0 THIIA JJOKYMEHTOB.

e Jlns wmHTerpanmun kommoHeHTa Content-Server ¢ cucremoii SAP, TpeOyercs co3maTh
CepBIIeT, peanu3ytomuii uaTepdeiic Archive Link,

e Jlns xpaHeHus wHHPOpPMAMKM O CBS3M KApTOYEK JOKYMEHTOB CO CKaH-KOIHSMH,
HEOO0XOAMMO XPaHUTh 3aITUCH CO CIEAYIOMIMMH MOJISIMHU:

o BUKRS - banancoBas eguHuIa
GJAHR — ®uHaHCOBBIH I'0JT TOKYMEHTA
GUID_EXT — BHemnmii HoMep JOKyMeHTa
DOCNUMBER — Homep noxymeHnTa
CLASS_EXT — Knacc mornueckoro J10KyMeHTa
GUID_LOIO — Jlorugeckuii TOKyMEHT

O O O OO
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CASE_GUID — Buaemnuii Homep kaptouku RCM

CASE_KEY1 - ID kaptouku RCM

BUDAT — [latra ckanupoBaHHUs

FILE_NAME — Hazpanue ¢aitna

SOURCE — IlyTb K AOKyMEHTY

SCANNER — Ckanep

ZTYPE — Bun nokymenta

ZSTAT — Craryc 10KyMeHTa

SHTRIH_ID — 3na4yenue mrpux-koaa

UTIME — Bpewmst mocienHero n3MeHEHUS

ZUSER — Nwms nons3oBarens

DEL_POST — Mertka ynaneHus
. Co30asaembvie KOMNOHEHMbL KOHEUHO20 PEUIEHUSL.

uTore OBUI  COCTAaBIEH IPOLECC, OTBEYAIOIIMH ITIOCTaBICHHBIM  TPEOOBAHHSM.

Hcnonb3yemble B KOHEYHOM PEIICHUH KOMIIOHEHTHI:

e GOS-ceprucs a1 00pabOTKH KaPTOUYECK TOKYMEHTOB,
e Kiacc ZCL_KINEF_RCM,
e Ta6muua ZFIT_EA_BUFFER,

e SAP Connector 1ist HHTETpallMy CUCTEMBI XpaHEHUs TOKYMEHTOB ¢ cucTeMor SAP.
Jduarpamma pa3MelieHusi KOMIIOHEHTOB KOHEYHOTO PelleHus] n300pakeHa Ha puc.3.

TNOOOO0OO0OO0OO0OO0OO0O0O0O0

Puc.3 —,ZIuazpaxwua pasmeulenusl KOMNOHEeRN 08 KOHEYHO20 peulerusl

C. Onucanue 3mano6 KOHEYH020 peuteHus

Koneunslit mpomuecc 3arpy3Kd CKaH-KOIUH BBITILSIUT CIIETYIOMNM 00pa3zoM:

1. Corpynnuk (Kyparop) nosnydaet OyMaKHBIH JJOKYMEHT

2. COTpyJHUKH YIaJIeHHOro o()rca CKaHUPYIOT JOKYMEHT M IEPEIAIOT €ro onepatopy SAP

3. Omnepatop SAP OTKpBIBAET KapTOYKY COOTBETCTBYIOIIETO JOKYMEHTA W, C TOMOIIBIO
IIPEJOCTABICHHBIX HHCTPYMEHTOB, IIPUKPEIIISIET K KAPTOUKE CKaH-KOIHIO.

Huarpamma BPMN u3o0paxensl Ha puc.4.
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YaaneHHslii ofuc Onepatop SAP
Kypatop CoTpyaHuk oduca

e -©
] '
& e [ L) H
] CHEHWPOBATD OKYMEHT ! Monyuerne Erat-xonim
ManyqeHHe BXOAHOM AOKYMEHTS i =
4 A Aaky H ) OTHPBITE KapTo4ky
1 LOKYMEHTS
v i

| H
= OTNRaEMTE LOKYMEHT Y 4
onepaTopy SAP -

CTOPOHHAA opraHlzaunAa

-
[ MEMACHUTE CREH-KOMNWID K KaRTOYKE AOKYMEHTS ]

O

Puc. 4 — Jluaecpamma BPMN xoneunoco eapuanma npoyecca 3a2py3Ku CKan-Konui

OnucaHue KOMIIOHEHTOB.

A. Komnonenmuvt SAP ECC

GOS-cepBuchI

Bce GOS-cepBucel momkHbl OBITH yHaciemoBanbl oT kimacca CL GOS SERVICE. s
paboTs! kitacca HeoOxoaumo omnpenenuts Meronsl CHECK STATUS (mpoBepuTtsh, TOCTYIIEH JH 3TOT
cepBuc s onpeneiaeHHoro oobekta) 1 EXECUTE (meficTBue mpu Hakatun). B qanHoM padoTe OBIIH
coznanbl yeTbipe GOS-cepBuca:

¢ZCL_GOS_SERVICE_KINEF — «Otkpbeite RCM kapTouky»

¢ZCL_GOS_SERVICE_KINEF_ATT — «IIpuioxxuTh CKaH-KOITHIO)

oZCL_GOS_SERVICE_KINEF_N — «OTKpBITh CKaH-KOITHIO

¢ZCL_GOS_SERVICE_KINEF_DEL — «Y naneHue ckaH-KOIIHI»
Bce cepsucsl, kpome ZCL_GOS _SERVICE KINEF N — «OTKpbITh CKaH-KOIHUIO», JOCTYTIHBI
TOJILKO AJIS1 OOBEKTOB:

e BUS2012 — «3aka3 Ha IOCTaBKY» B TPaH3aKIIHSIX:

o ME23N — «IIpocMmoTpeTh 3aKa3 Ha MOCTAaBKY»

o ME22N — «/3MeHeHue 3aKa3a Ha IIOCTaBKY»

e BUS2081 — «Bxoasmwmii cuer» Toibko it Tpanzakiuu MIR4 — «BsizoB MIRO — craryc
U3MEHEHUS» (M3MEHEHHE BXOJISIIETO CUETa).

Jiist 9TUX TUNIOB OOBEKTOB BCE PacCMAaTPUBAEMBIC CEPBHUCHI HMEIOT OJMHAKOBYIO 00pabOTKY
moctynmaoctn B Mmetoge CHECK STATUS. Kmacc cepBuca XpaHUT CTPYKTypy- CCBUIKY Ha
BBI3BIBAIOIINN OOBEKT.

Jus o6vexta BUS2012 — «3aka3 Ha MOCTaBKy»:

CHauana royryyaeM 3arojIoBOK JIOKYMEHTA 3aKylKu u3 Tabnunpsl ekko mo HoMepy JOKyMeHTa
— nepBble 10 cuMBOIIOB 1OJIA instid U3 CTPYKTYPBI-CCBUIKH BBI3BIBAIOIIEIO 00BEKTA U MIPOBEPSEM, UYTO
OanmancoBas emuHuna — «KNOS» (otHOCcHTCS K KoMmMmanuu). Ecnu ycioBue BBINOJHAETCS, TO
BO3BpAalllaeM 3HaUeHUE mp_status_active — CepBUC JOCTYIICH.

st oobexta Tun o6bekTa BUS2081 — « Bxoasmiuii cuery:

Jlis 3TOrO THIIa TOJy4YaeM 3arojIOBOK BXOJsmiero cdera (rabmuna rbkp) mo Homepy
nokymeHnTa (mepsbie 10 cumBosI0B moist instid) U ¢puHaHCOBOMY ToAy (ciieayromiue 4 CUMBOJIA MOJIS
instid). IIpoBepsiem, uto Ganancosas equanna — «KNOS» (otHocuTCst K Kommnanun). Ecnu ycnoBue
BBIMOJIHSETCS, TO BO3BpAI[acM 3HaUCHHE mp_status active — CepBUC JIOCTYIICH.

SAP Connector

SAP Connector - cepsier, cBssbiBatomuit Content Server u cucremy SAP ECC. Cepsier
peammsyer SAP Archive Link HTTP API, kotopslii mo3BonseT Mcmoiap3oBath Content Server kak
peno3utopuii SAP.

Ceperer ucnonesyer mardopmy JDK 1.7. B kauectse cepsepa rcrionszyercs Glassfish 3.1.2.2.

Cepanety He0OXOAUMBI CIIEIYIOLINE JaHHBIE U PaOOTHI:

e db.host — IP-agpec Content Server

e db.port — mopt Content Server

e db.login — ums mome3oBarens aus moakaroueHus k Content Server
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e db.password — maposb ToIb30BaTENS
e cs.folder — nupexropus Content Server 1Jis1 3arpy3Kku JOKYMEHTOB
e certificate — pacnonoxenue cepruduxara SAP ms nogkmouenus k SAP ECC.
Cepeiter Hacnenyet untepdeiic HttpServlet. [y paboThl cepBiieTa HEOOXOIUMO PEaTU30BaATh
XO0TsI ObI OJTMH U3 MeTOIOB [12]:
doGet - HTTP GET
doPost - HTTP POST
doPut - HTTP PUT
doDelete - HTTP DELETE

® init u destroy — Juia ympaBieHHs pecypcamy, 3aHUMaeMbIMH BO BpeMs paboThl cepriieTa
getServletinfo — npenocrapnenue uadopmaiu o ceppiere.

3axmouenne. B pesynbrate maHHON pabOThI OBUIA BBITOJMHEHBI BCE IMOCTABIICHHBIC 3aMadi. beut
OIIMCaH I/ICXOI[HLII>'I IpouecC, BBIACIICHBI Tpe6OBaHI/I$I, COCTaBJICH aBTOMaTHSPIpOBaHHI)Iﬁ mponecc u
peam3oBaHbl  TpeOyeMble KOMITOHEHTHL. KoHewHoe perieHre OBLUTO COCTaBIEHO B COOTBETCTBHH C
TIOXKETTaHMSIMA TToJIb30Bareniel. B cucremy SAP ObUta MHTErpHpoOBaHa CHCTEMa XPaHEHHS IOKYMEHTOB,
OBLTH CO3MTAHBI MEXaHN3MBI 3aTPY3KH B pabOThI CO cKkaH-KomusMu. Co31aHHOE PeIlieHHe TOTOBO K padoTe.
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Nowadays, various aspects of the stress response in the body continue to be of great interest to
physiologists, cardiologists, psych neurologists, endocrinologists, gynecologists, that determine the
relevance and interdisciplinary nature of the problem. The modern tense rhythm of life contributes to a
sharp increase in the psycho-emotional load on a person, which are associated with the process of
perception and analysis of information, the complexity of decision-making, violation of the regime of
work and rest [6, 20, 21].

According to the WHO, every fourth person on Earth has stress-induced health problems and
according to forecasts this pathology will have occupied the second place in frequency, second only to
cardiovascular diseases by 2020 [11, 5].

As many thousands of years ago, our body responds to complex life situations by the instantaneous
reaction of the nervous system with the inclusion of the mental, hormonal and reproductive spheres. The
ability of the regulatory systems to mobilize the necessary functional reserves, to provide the physiological
protection of the body against stress can save homeostasis and maintain the state of adaptation. The works
of domestic and foreign scientists have proved that stress disrupts various physiological functions of the
organism, including the reproductive system of the body [8].

The female reproductive system, being the fastest-transforming biological object, immediately
responds to adverse external and internal factors by the appearance of new adaptation reactions, which
acquire under the certain conditions the properties of the pathological process [13].

Strengthening the aggressiveness of the human habitat, the need to adapt to increased
intellectual and psychological stresses, hypodynamia, and deterioration of the ecological situation
determine the topicality of the problem of neuroendocrine disorders in the pathogenesis of diseases of
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the reproductive system. In this case, the most frequent cause of hypothalamic dysfunction is precisely
psycho-emotional stress [12].

Moreover, in connection with the increase of stress on women in modern society, the number
of stress-induced disorders of this system increases every year, which makes this a problem of social
importance. The study of the influence of emotional stress, development of methods of diagnosis and
treatment of pathology determined by stress, including female reproductive system is a whole trend of
modern medical science [12, 15, 16].

Constitutional-typological peculiarities of the central nervous system, individual peculiarities,
and psycho-emotional factors can be used in varying degrees in violation of integrative cerebral
systems of the supergemetric level, as a result of which manifestations of hormonal and somatic
disorders [1, 3]. The variety of psychogenic influences in modern conditions is accompanied by the
growth of affective disorders among women and requires the widespread use of clinical and
psychological methods for determining the mechanisms of central disorders in gynecological diseases.
Psychogenic amenorrhea (PA), which manifests itself as a lack of menstruation for six or more months
under the influence of various mental influences - severe stress and neuropsychic stress [4], is one of
the manifestations of stress-dependent menstrual cycle disorder.

Considering the pathogenic mechanisms of this pathology occurrence, it is important to note
that in conditions of stress, the cerebral cortex tries to compensate the severity of its effects by
secreting the structures of the brain of its own (endogenous) opiates - substances that alleviate the
stressful effects [19]. The selection of opiates causes cascade changes in hormonal relationships in the
hypothalamic-pituitary-adrenal system. There is an increase in the activity of the opioidergic system
and an increase in the synthesis of endorphins, an increase in the synthesis of corticotropin releasing of
the hormone, which causes activation of the adrenal cortex with an increase in the synthesis and
secretion of cortisol. As a result, it inhibits the secretion of gonadotropin-releasing hormone, decreases
luteinizing and follicle-stimulating hormones [13, 14].

One of the pathogenic manifestations of the stress response of the female body is a functional
hyperprolactinemia, which enhances hypothalamic-pituitary dysfunction, reduces the synthesis and
secretion of GnRh, breaking the sensitivity of the hypothalamus to estrogens reduces the secretion of
progesterone luteum contributes to the suppression of reproductive function in women [1, 17, 18].

Pathogenic mechanisms of stress influence on reproductive health and fertility of a woman are
multilevel and cascading; therefore, the development of new approaches to the treatment of this
pathology is an actual direction of modern gynecology.

The aim of our study was to determine the pathophysiological mechanisms of menstrual
irregularity from the standpoint of an interdisciplinary approach.

Materials and methods. The study included 54 women aged 19 to 37 years, who were treated
at the "Feofania” CH women’s health Center ". Criteria for selection of case patients were the
following: after stressful menstrual function disorder of the secondary amenorrhea type on the
background of low or normal levels of gonadotropins.

The exclusion criteria were the following: the presence of thyroid gland disease, the hormone
producing tumors, the uterine form of amenorrhea, women with a body weight deficit (body mass
index less than 18.5), and obesity (body mass index greater than 30). The control group consisted of
25 practically healthy patients aged 18 to 35 years.

All patients were examined, which included the following: the anamnesis data studying,
measuring anthropometric data, general clinical, laboratory, and ultrasound examination of the pelvic
organs. Also, the levels of follicle stimulating hormone (FSH), luteinizing hormone (LH) of hormones,
estradiol (E), progesterone (P), prolactin (Prl), dihydroepiandrosterone sulfate (DHEAS), cortisol (C)
were determined in the plasma by the immune enzyme method. Taking into account the stress-induced
nature of the violation of the menstrual function of the patients, they were consulted by a
neuropathologist, a psychotherapist with a profile test. The central nervous system examination was
performed with the following being involved: electroencephalographic examination (EEG) using the
Nicolet system (USA), MRI of the brain.

The scale of individual and reactive anxiety Spielberg-Hanin was used to determine the level of alarm
and anxiety of the patients used. When analyzing the results of the study used the appropriate key to the study.

Data processing was performed by means of SPSS 11.5 Windows. The assessment of the
reliability of the differences in the mean and relative variables was carried out by means of standard
methods of variation statistics.
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Results and their discussion. Study of the hormonal profile peculiarities of patients with PA
showed the existence of several variants of the violation of hormonal relationships, which allowed the
distribution of patients into 3 main groups of three groups.

It was found that for 24 (44.4%) patients (group 1); the level of prolactin exceeded the control
group's performance by 3.6 times, and with cortisol levels corresponding the norm. LH and FSH
indexes met the norm but were lower than the control group (Figure 1).

Isolated increase of cortisol in the blood against the background normative values of prolactin
was found among 17 (31.5%) women (2 group of patients), with the level of LH and FSH
corresponding the norm, as for group 1 patients, but was lower compared with the control groups.

Combined increase of prolactin and cortisol levels was observed among 13 (24.1%) patients
with PA; this category of patients was group3 of our study. The prolactin level in this group exceeded
the control group's indexed by 3.1 times, cortisol by 4.3 times, the levels of LH and FSH were lower in
the control group by 2.1 and 1.8 times, respectively.

The study of levels of estradiol (E2) group showed a 1, 5 — 1, 6 times’ decrease in the level of
this hormone comparison to the control group. A similar tendency was observed while assessing the
level of progesterone, there was a 1.3 — 1.6 times decrease of its level among patients with PA
compared to the control group.

Table 1. Hormone profile indexes for the examined patients before treatment.

index Main groups Control group
(units of measurement) 1-a 2-a 3-51 (n=25)
(n=24) (n=17) (n=13)
Prl (ng/ml) 61,7+6,2* 20,8422 54,2+5 8% 17,4+1,8
DHEAS (mcg/dl) 162,9+8,4* 154,2+6,8 182,749,1%* 143,8+7,2
LH (ivf/l) 3,140,2* 3,4+0,4* 4,2+0,5* 8,7+0.,5
FSH (ivf/l) 5,3+0,4* 6,8+0,3% 5,140,3* 9,3+0,6
C (mcg/dl) 15,6+1,9 36,24+2,9% 51,7+3,4% 12,4+1,9
E2 (pg/ml) 54,0+5 2% 61,6 £4,7* 51,5+6,1% 87,65+7,3
Thyrotropic ~ hormone 2,1+0,1 1,7+0,2 1,6+0,2 1,7+0,3
(mcU/ml)
Progesterone (ng/ml) 0,9+0,08* 1,340,09* 0,8+0,1* 3,2+0,1

Note* — the indexes difference is valid (compared to the control group) (p<0,05)

Identified features of hormonal hemostasis disorders among women with PA give grounds to
think that the decrease in the level of LH and FSH with the background increase of cortisol and
prolactin is a result of the increased activity opiodergic and dopaminergic neurons.

Taking into account the fact that disorder of hypothalamic and extrapolatory brain structures is important
for the pathogenesis of PA, further researches of central nervous system function have been conducted.

The EEG results, it was conducted in the calm state of patients, showed the presence of
nonspecific signs of brainstem structures activation among representatives of three main groups. The
patients with PA were characterized by the epileptoid activity signs - 3 (12, 5%) women of the first
group, 1 (5, 8%) of observations of the second group. As for the third main and control groups the
given EEG feature was not observed.

The alpha-rhythm index and an amplitude decrease were observed among 18 (75%) women of
group 1, among 15 (88, 2%) patients of group 2 and 11 (84,6%) women for group 3; at the same time,
the similar alpha rhythm’s nature was observed among 5 (20%) women of the control group. The
amplitude decrease and alpha-rhythm index were observed among 18 (75%) women of first group 1,
15 (88, 2%) patients of group 2 and among 11 (84, 6%) of group 3, while among 5 (20%) women in
the control group a similar nature of the alpha rhythm was also observed. The “flashing” high
amplitude polymorphic activity domination including alpha - and theta - rhythm was observed among
6 (25%) patients of first group 1, among 7 (41,1%) women of group 2 and among 4 (30.7 percent)
group 3. As for the control group, the above-mentioned EEG symptom was found among 1 (4%)
woman. The violation of the regularity and uniformity of the zonal distribution of the basic cortical
rhythm was observed among 21 (87, 5%) women of group 1, among 16 (94, 1%) women of group 2
and 10 (76,9%) women of group 3, while as for the control group this index stood for 4 (16%). Thus,
the 4.7 — 5.8 times’ increase in the percentage of patients with this EEG symptom PA with the
background PA was observed.
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Table 2. EEG profile indexes for the examined patients before treatment

Main groups Control group
Index l-a 2-a 3-a (n=25)
(n=24) (n=17) (n=13)
Epileptoid activity signs 3* 1* 0 0
(12, 5%) (5, 8%)
The decrease in the amplitude 18* 15* 11* 5
and alpha-rhythm index (75%) (88, 2 %) (84, 6%) (20%)
The “flashing” high ampliture
polymorphic activity 6* T* 4* 1
domination including alpha - (25%) (41, 1%) (30, 7%) (4%)
and theta - rhythm
The violation of the regularity
and uniformity of the zonal 21* 16* 10* 4
distribution of the basic cortical (87, 5%) (94, 1%) (76, 9%) (16%)
rhythm
Extend of the range of reaction 22* 15* 12* 0
of adopting the rhythm by (91, 6%) (88, 2%) (92, 3%)
means of photo stimulation
Signs of the cerebral 24* 17* 13* 4
hemisphere asymmetry (100%) (100%) (100%) (16%)

Note* — the indexes difference is valid (compared to the control group) (p<0,05)

A similar tendency was observed in the detection intersphere asymmetry - the growth in the
number of patients up to 3 to 6 times in three main groups in comparison to the control group, which
was a marker for the increased mental and emotional stress. The data obtained indicate that in case of
PA the EEG signs of activation of stem structures of the brain, the signs of the cerebral hemisphere
asymmetry with the activity of the right hemisphere were observed.

The results of psychological testing with the Spielberg-Hanin scale being applied showed a high level
of personal and reactive anxiety in the basic groups compared to the control group (figure 1).

Pathopsychological changes manifest themselves in the form of increasing sanitation,
strengthening of individual constitutional anxiety, stableness dysthymic reactions, reducing the self-
awareness of one’s state of health. The high frequencies of such qualities as jealousy, anxiety, restraint
were observed. The assessment in points of reactive and personal anxiety showed a 1.5 - 2.4 times’
increase of the given indicator in three main groups compared to the control group.
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Fig. 1. Psychological characteristics of the examined patients on the Spilbega-Hanin scale, points.
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Conclusions. Thus, the study conducted indicated the presence of three pathogenic variants of
hormonal imbalance among women with PA that may serve a criterion for further selection of
differential treatment.

Increase of the prolactin level or combined with increased levels of cortisol determines the
need for a thorough examination with the aim of detecting the genesis of hyperprolactinemia.

Specific features of pathogenesis psychogenic amenorrhea, the complexity of the
neuroendocrine and hormonal disorders, indicate the need for an interdisciplinary approach in the
examination, treatment and rehabilitation of this category of patients, with involvement of adjacent
neurologist and psychotherapist experts.
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Introduction. The range of use of analeptic covers almost all spheres of urgent therapy for
peace and wartime, as well as disaster medicine. The paradox of this group of drugs is that with such a
high demand, over the past 50 years, their arsenal in the global pharmaceutical market has not only not
been replenished, but even reduced to 6 drugs (in Ukraine 3), which, due to their peculiarities and
shortcomings, cannot meet the needs of resuscitation [1]. This is largely due to the lack of
standardized methods for assessing their effectiveness, understanding of the mechanisms of action, as
well as the theoretical foundations of targeted search. Therefore, the creation of original broad-
spectrum analeptic agents, the development of standardized models of their pharmacological
screening, the study of the mechanisms of action is a viable, promising and highly relevant problem.

Aim of the research is the selection of promising substances with an awakening effect in a
series of derivatives of sulfur and nitrogen containing heterocycles (heterosides) on the proposed
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model of thiopental anesthesia (TPA), the study of their antihypoxic properties and mechanisms of
action to create the theoretical foundations of a targeted search for analeptics.

Materials and methods. Analeptic (AL) (awakening) and antihypoxic (AH) properties of
substances were evaluated on male non-linear white mice weighing 25 — 29 g. Sodium thiopental
(PJSC Kievmedpreparat, Ukraine) was used as an inhibitor of the respiratory and vasomotor centers of
the brain. This medical preparation is used in medicine and veterinary medicine as an anesthetic drug
[1,13]. For comparison, classic drugs were chosen - combined analeptic Sulfocamphocaine (SCC)
(Darnitsa), stimulating the respiratory (RC) and vasomotor (VMC) brain centers [1], as well as
antihypoxant Piracetam (Halychpharm), prescribed during hypoxia of the central nervous system
(CNS) [12]. Optimal doses of TPA (42 mg/kg), SCC (20 mg/kg), Heterosides-21 and Heterosides-31
(2 mg/kg), Piracetam (300 mg/kg) were established experimentally [2-6,9-11, 12].

All mice were kept in plastic cages on a standard diet with free access to water in the
conditions of the Central Research Laboratory of NUPh in accordance with sanitary and hygienic
norms (t = 18-23°C, humidity not more than 50%, natural light mode “day -night™) [7,8]. All studies
were performed in accordance with the requirements of the General Ethical Principles of Experiments
on Animals, methodical recommendations of the State Pharmacological Center of the Ministry of
Health of Ukraine “Preclinical studies of medicines”, “European Convention on the Protection of
Vertebrate Animals used for experimental and other scientific purposes” (Strasbourg, 1985) and in
accordance with EU Directive 2010/10/63 EU on animal experiments [8].

When studying the awakening effect of the test substances, animals were divided into 5
groups (n = 6). First, all the intraperitoneal injections were made with TPA [1,6,10]. The first group
was the control group and received only TPA. The test substances and comparison preparations were
also administered intraperitoneally after the animals entered the third phase of anesthesia (immobilized
lateral position with uniform slow breathing), i.e. at the peak of anesthetic sleep (30 - 40 minutes)
[2-6,9-11]. The second and third groups received the studied substances, namely, Heterosides-21,
Heterosides-31 [4-6], the fourth group — SCC [2-6,9-11], the fifth — Piracetam [1,6,12]. Analeptic
efficacy was assessed by reducing the duration of anesthesia (DA).

Antihypoxic properties were studied under conditions of normobaric hypoxia with
hypercapnia (NBHH) [7,9] in 5 groups of mice (n = 9-10): 1* control pathology (hypoxia only), the
2" and the 3" group were injected with freshly prepared aqueous solutions of Heterosides-21,
Heterosides-31, 4™ with SCC analeptic, 5" with Piracetam antihypoxant. All substances under study
and comparison preparations were injected intraperitoneally 15 minutes before the start of the
experiment [7,9]. The criterion of antihypoxic activity was the duration of life (DL) of mice.

The effect on RC was determined by the frequency of respiratory movements per minute
(FRM/min) in different phases of anesthesia before and after the administration of the awakening
drugs. Indicators DA and FRM/min in mice of the 1st group were considered control, and all other
experimental groups were compared with them [2-6,9-11]. The FRM were counted for 60 seconds,
starting immediately with the animals adopting a lateral position (LP) after the introduction of the
TPA (FRM 1), and the counts were repeated at intervals of ten minutes (respectively, the FRM 2 —
FRM 9). The introduction of Heterosides-21, Heterosides-31 and SCC in the respective groups was
carried out at the peak of anesthesia (thirty-first minute) immediately after counting of FRM 4. The
last FRM measurement was performed after complete awakening of the mice (taking position on four
legs) [2-6,9-11]. From that moment, their psychomotor state was evaluated (disorientation in space or
purposefulness of movement); the level of their adaptation after anesthesia (lethargy or hyperactivity,
interest in food and water); physiological reactions (urination, defecation) and other behavioral
reactions [4-7]. The reliability of the results obtained was evaluated by the criteria of Newman-Keuls
and Mann Whitney (Statistica 10.0 program).

Results and Discussion. Under the experimental conditions, the classic analeptic SCC was the
most active, which accelerated the awakening of animals at the optimal dose by 32.5% (Table 1). The
awakening efficacy of Heterosides-21, Heterosides-31 was 28.2 and 27.9%, respectively. Under
similar conditions, Piracetam on the contrary prolonged anesthesia by 30.3% [1,12]. Thus,
Heterosides-21, Heterosides-31 at a concentration of 10 times less than SCC practically did not yield
to him in awakening efficiency, which indicates the promise of derivatives of sulfur and nitrogen
containing heterocycles to search for original analeptics.
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Table 1. Awakening effect of the substances under study, (n = 6)

. . Awakening
Groups Average duration of anesthesia effect p
TPA (control group) 84 min 41 sec 5081(4949;5290) 100% 0%
TPA + Heteroside — 21 60 min 47 sec 3647 (3296;3921)* 71.8% -28.2% | 0.0022
TPA + Heteroside — 31 61 min 03 sec 3663 (3592;4213)* 72.1% -27.9% | 0.0022
TPA+ 57 min 12 sec 3432 (2765; 3810)* 67.5% -32.5% | 0.0022
Sulfocamphocaine ’ ' ’ '
TPA + Piracetam 10 mm%;jff,fff; (3447 130.3% +30.3% | 0.0021

Notes:

1. p—the level of statistical significance when comparing samples using dispersion analysis ANOVA,

2. *—the level of statistical significance when comparing samples of the studied groups with a
control group using the Mann Whitney test,

3. ** —the level of statistical significance when comparing samples of a group with groups of
Heteroside-21 and a group of Heteroside-31 using the Mann Whitney test,

4. # — the level of statistical significance when comparing samples of a group with a
sulfocamphocaine group using the Mann Whitney test.

The behavioral reactions of animals after awakening were symbatic to the type of activity of the studied
substances. Groups of mice receiving Heterosides-21, Heterosides-31 had good coordination of movements (moving
in a straight line at a fast pace), actively ate and drank water, and had enhanced diuresis. Mice from the SCC group
were moving more slowly, along the perimeter of the cage with frequent falls, did not show interest to water and food,
urination was rare, and then they completely hibernated (lasting for about 1 hour). The animals of the control group
remained stagnant and disoriented for a long time (they frozed or moved slowly, rolled over from one side to the other,
carried out circular motions, they completely lost their interest in water and food). After some time, they also fell into a
long sleep (1-2 hours), which fully coincides with the classic symptoms of TPA intoxication [2-6,9-11].

Shock, collapse, anesthesia, asphyxia, hypoxia, bacterial intoxication, poisoning with chemical
compounds or drugs that suppress the functions of the central nervous system, that is, almost all areas
of urgent therapy associated with the development of local or general hypoxia. In this case, the use of
analeptics is indicated and logical [1-6,9-11]. Their ability to activate RC and FRM of the brain
accelerates oxygenation and blood circulation, which contributes to the reduction of local and general
hypoxia. On this basis, it can be assumed that oxygenation (antihypoxic effect) is one of the most
important component of the analeptic action. To test this hypothesis, it seemed interesting to
compare the AL and AH properties of the studied substances. Studies conducted on the NBHH model
showed that the DL of mice under the action of SCC was extended by 35.5%, under the influence of
Heterosides-21, Heterosides-31 — by 32.3% and 33.2%, respectively. In the Piracetam group, this
indicator was only 13.2% higher than the control level (Table 2).

Table 2. Antihypoxic activity of the substances under study

Gropus Duration of life, sec p DL, %

Intact (Control group) (n=9) 24 min 09 sec 1449.2+37.9 100%

Heteroside-21 (n=10) 31 min 58 sec 1917.6+119.6* 0.0015 | 132.3%

Heteroside-31 (n=10) 32 min 11 sec 1930.9+110.6* 0.0021 | 133.2%

Sulfocamphocaine (n=9) 32 min 44 sec 1964.0+65.4* 0.0016 | 135.5%

Piracetam (n=9) 27 min sec 1641+57.8** 0.0315 | 113.2%
Notes:

1. p—the level of statistical significance when comparing samples using dispersion analysis ANOVA,
2. —the level of statistical significance when comparing samples of the studied groups with a
control group using the Newman-Keuls test,
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3. ** — the level of statistical significance when comparing the sample of the studied group
with the Heteroside-21 group using the Newman-Keuls test,

4. n—number of mice in a group.

The symbasis of the of AH and AL values (awakening) effects in all the studied substances
confirmed our assumption about the key role of antihypoxic properties for the manifestation of analeptic
action of the substances, but did not ptovide an idea indication about the mechanism of their
implementation. According to our ideas, resistance to hypoxia can be increased in four ways: under aerobic
conditions, by activating of RC and FRM, which accelerates natural oxygenation and blood circulation;
hypothermic or drug-toxic (anesthesia, anabiosis) suppression of the metabolic activity of tissues; in anaerobic
— stimulation of endogenous anaerobic mechanisms of energy supply; a combination of these options.

The rapidity of the NBHH model, the presence of stress, hypercapnic intoxication, and a
constant amount of residual air initially excluded the possibility of implementing the first and second
mechanisms of AG activity. Under these conditions, only the third option is possible - activation of
endogenous anaerobic energy compensation, which, obviously, is provided by the studied
Heterosides, SCC and Piracetam.

To study other options for the implementation of the AH effect of the studied substances, the
model of TPA of anesthesia developed by us [6] was optimally matched, which makes it possible to
adequately assess their effect on RC and FRM of the CNS in various phases of anesthetic sleep. For this,
simultaneously with DA, changes in the FRM of animals were recorded. Comparison of the results of FRM
in different phases of anesthesia (Table 3) showed that after the introduction of TPA, the FRM 1 — FRM 4
decreases, respectively, from 80; 72.5; 64.5 respiratory movements (RM/min), reaching a minimum of 60.5
RM/min (peak of anesthesia) in the control group at 30—40th minute of anesthetic sleep.

Table 3. The effect of the studied substances on the frequency of respiratory movements

Groups TPA TPA +
TPA + TPA +
(Control ; : Sulfocam- TPA + p
CRM group) Heteroside—21 | Heteroside-31 phocaine Piracetam
FRM 1 80 (72:82) (n=30) 0.7024
FRM 2 72.5 (65:75) (n=30) 0.5548
FRM 3 64.5 (61:69) (n=30) 0.4237
FRM 4 60.5 (58:64) (n=30) 0.0870
s | 585(5060) | 63(62:65)% | 63(6265) | D809V | 685 (67:69) | 4 000
(n=6) (n=6) (n=6) (n=6) *[## (n=6) '
. . . 80 725 (12:73)
FRM 6 59.%52,)64) 81(.r£?£86%,§3) 77((7n2_,2)3) * (78:83.5) * 4] 1t 0.0013
B a a (n=4) (n=6)

65.5(61:70) o o | 78(76.5:80.5) _ 79(76:79)
FRM 7 o 77(76:78) (n=3) o (n=0) {779 | 10000

67.5(66:74) 78(78:78) 78(74:82) _ 81(79;83) *
FRM 8 i o o (n=0) i) | 1.0000

73.5(58:78) _ _ . |s2.5(80.5:84)*
FRM 9 o) (n=0) (n=0) (n=0) o] 1.0000
FRM10|  (n=0) (n=0) (n=0) (n=0) szggigs)Z) 1.0000
FRM11|  (n=0) (n=0) (n=0) (n=0) 81%;3328)1) 1.0000
FRM12|  (n=0) (n=0) (n=0) (n=0)* 78%2?17)8) 1,0000
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Notes:

1. p—the level of statistical significance when comparing samples using dispersion analysis ANOVA,

2. *— the level of statistical significance when comparing the studied groups with a control
group using the Mann Whitney test,

3. ** —the level of statistical significance when comparing samples of the studied groups with
the Heteroside-31 group using the Mann Whitney test,

4. # — the level of statistical significance when comparing samples of the studied groups with
the Heteroside-21 group using the Mann Whitney test,

5. ## — the level of statistical significance when comparing samples of the studied groups with
the sulfocamphocaine group using the Mann Whitney test,

6. n—number of mice in a group,

7. n=0-all the mice in the group are awake.

After the administration of Heterosides-21, Heterosides-31, SCC and piracetam, during the
first 10 minutes there was a significant increase in FRM 5 relative to the control group by 7.7%, 7.7%,
45.3% and 17.1% and through 20 minutes the FRM 6 reached 37; -29.4; -34.2; -21.8%, respectively,
in all groups. Then indicators of FRM 7-10 stabilized in the range of 77-79% (at the level of FRM 1)
until the mice are fully awakened. It should be noted that after the introduction of Piracetam, a
systemic increase in the FRM from 68.5 to 81 RM/min was observed and reached a maximum — 82.5
RM/min in the FRM 9-10 interval, which exceeded the starting value (80 RM/min) for 20 minutes, but
was not accompanied by the awakening of animals.

The analysis of the FRM dynamics under the influence of the studied substances allows us to note
several interesting facts for the interpretation of the mechanisms of their hypertension and AL effects.

First, the maximum FRM value (85 RM/min) and the speed of its achievement was observed in the
SCC group. The speed of RC stimulation (oxygenation) is 37.3% higher than the Heterosides-21,
Heterosides-31 effect and leads animals to a faster awakening; Secondly, the attainment by animals of the
Heteroside groups of the starting level of FRM 1 was also accompanied by their awakening. Those and in this
case, the FRM of the mice (oxygenation rate) correlated with the rate of awakening (Fig. 1).

90
85
X
80 X
£ X
e
® 75
(5]
S e Sulfocamphocaine
x 70
==@==Heteroside-21
65 = Heteroside-31
60 X-==Piracetam
e=lil==Sodium Tiopental
55 ‘ : :

LP 10 20 30 40 50 60 70 80 90 100 110 120
DA, min

Fig. 1. Dynamics of the respiration rate of the studied substances on the TPA model.

Thirdly, a comparison of the FRM-7, -8, -9 values indicates that in the control group of mice, even
after a complete awakening (84 min 41 sec), the FRM was lower (73.5 RM/min) of the starting level
(80 RM/min). This means that weaker oxygenation of the organs and tissues causes a later awakening.

Fourthly, Piracetam prolonged anesthesia by 30.3%, exacerbated anesthesia intoxication of TPA
for 30 minutes, showed a weak antihypoxic effect (13.2%) (Table 1, 2). At the same time, the activity of
mice RC in this group was not inferior to the level of its activation by Heterosides-21, Heterosides-31
(FRM 8), SCC (FRM 7) and significantly exceeded control (FRM 9) at the time of awakening of animals
of the respective groups. This suggests that the ability of substances to influence the metabolism,
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destruction and elimination of xenobiotics plays a significant role in the realization of AL and AH effects
(due to the enhancement or suppression of the enzymatic activity of organs and tissues).

Thus, the mechanism of AL and AH effects of the studied substances depends on the cause of
hypoxia. In case of oxygen deficiency, they are realized due to the activation of anaerobic energy
supply, which reduces the tissue demand for oxygen. In aerobic conditions - through the activation of
the respiratory and vasomotor centers of the central nervous system, accelerating oxygenation and
blood circulation. In case of CNS poisoning, the significance of their activation of metabolic
destruction and elimination of xenobiotics increases.

The results obtained coincide with the classical ideas about the mechanisms of the effects of TPA,
which inhibit the central nervous system in general and the RC in particular [10]; analeptic SCC [4-6,8-10];
clinical symptoms and practice of Piracetam application. This confirms the adequacy of the recommended
research model, which allows to qualitatively and quantitatively assess the effect of substances on RC of
the CNS, behavioral reactions and ability to metabolic detoxification of xenobiotics [4-10].

Conclusions. Theoretically justified and experimentally confirmed:

- the model of thiopental anesthesia can serve as a standard for screening selection and
evaluating the mechanism of action of universal analeptics and antihypoxants;

- derivatives of sulfur and nitrogen-containing heterocycles are promising for the search for
universal analeptics and antihypoxants;

- analeptic effect is determined by the ratio of the complex mechanisms of activation and
inhibition of metabolic processes in various brain structures.
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Beryn. Burcoka mommpeHicTh KapioJoriyHUX 3aXBOPIOBaHb 1 iX YacTe MOEAHAHHS 3 Pi3HUMH
KOMOPOITHIMH CTaHAMHU CHPUYMHSTIOTH PICT KiJIBKOCTI MAIIIEHTIB, Y SIKHUX JiKyBaJIbHI MiIXOANU BUXOTH 32
PAMKH 3arajlbHONPHIHATHX CTaHAAPTIB. MyIbTHMOPOIIHICTE 3HAYHO YCKIIAIHIOE POLEC MIarHOCTHKH i
JKYBAHHs, 30UIBIIYE 9UHCIO YCKIAJIHEHb, CIPHSE 3POCTAHHIO YaCTOTH 1 TPUBATOCTI rocmiTamisamii,
paHHBOl iHBANMiIM3alil TAI€HTIB, a TAaKOX MEPEHIKO/PKAE IMPOBEACHHIO peabuliTalliiHuX 3aX0/iB B
MOBHOMY 00csi3i. Y criemianbHii JniTepaTypi TaKOK HENOCTATHBO BUCBITICHO MPOOIeMy OCOOIMBOCTEH
OLIHKM (DYHKLIOHAJBHOTO CTaHy XBOpuUX Ha iH(apkT miokapaa (IM) B moeanaHHi 3 KoMOpOiAHOIO
HaTOJIOTIEI0, HE PO3POOJICHO a/ICKBAaTHUX MPOrpaM peadiiTanil ayis Takux narieHTis [1-3].

[ommpenicte 3axBoproBans nepudepruannx cyaud (3[1A) 3poctae y BCbOMY CBIT, NPHYOMY
nanienTH 13 3[1A MaroTh He TUTBKH 3HIKEHY SIKICTB KUTTS, ale i BUCOKUM PU3HK CEPLIEBO-CYIMHHUX MOAIH,
TaKuX SK 1HCYJBT, iH(AapKT Miokapia i cMepTb. Pe3ynbTaTu AOCHIIKEHb OCTaHHIX POKIB CBiIYaTh IMpo
30utbIneHHs Bumaakie 3[1A, ocoOmMBO TepMiHATBHHX CTafid, 3 KPUTHYHOIO imeMi€lo KiHHiBok. /[lo

Ne 12(40), Vol.1, December 2018 35



WORLD SCIENCE ISSN 2413-1032

MIPUKIIaJTy, 3arajlbHa KUTBKICTh aMITyTaliil iieMi30BaHMX KIHIIBOK B HiMe4yuwHi 3aMIIacThcsi BHCOKOFO
(> 50000/ pu() npore 3arajibHi TEMITM BEMUMKHUX aMITyTallii MOCTiiHO 3MeHIIytoThes (— 31% 3 2005 o 2014
poku). Ha BiziMiHy BiX 4aCTOTH NPOBEICHHS BEMKIX aMITyTallii, CCPLIEBO-CY/IMHHA Ta 3araibHa CMEpTHICTh
Yy TaKMX XBOPHX 3aIMIIAETHCS BHCOKOIO 1 Maibke He 3MIHIOETHCS TMOPIBHSAHO 3 ICTOPUYHHIMH JaHUML.
ITpyauHy 17151 BiACYTHOCTI MOJTIIIIICHHS TIPOTHO3Y Y XBopuX Ha 3[1A 3ammmiaroTest HesicHuMH [4,5].

Merta mocmimKeHHS — aHalli3 B3a€EMO3B’ 13Ky KOMOPOiMHOT maToJorii nepudepnaHux aprepii
(KIIITA) 3 pyHKITIOHATEHUMHY TTOKAa3HUKAMH Y XBOPHX Ha iHGapKT MioKapa.

Marepiai i meToan gocaigxenns. Ob6crexeHo 371 XBoporo Ha rocTpuid iH(apKT MioKkapaa,
SKi TIPOXOIWIN CTAIliOHapHUH Tepion peabimiTallii B KapaiojoridHOMY BimmiaeHHI TepHOMIBCHKOT
VHIBEPCUTETCHKO1 JikapHi. J[iarHOCTHKY, JIIKyBaHHS Ta peaOiTiTaIlifo IMAIi€HTiB MPOBOIMINA 3TiIHO
YUHHUX TIPOTOKONIB [6-9]. KpuTepisiMu BKIIOUEHHS B JOCITIKEHHS OYyJIM IMiITBEPIKCHUN [1arHO3
roctporo IM 1 mmceMoBa iH(QOpMOBaHa 3roja TMAIi€HTIB Ha ydJacTh B JgociimkeHHi. Kpurepii
BHUKJIFOUCHHS: HASBHICTh TEMOJMHAMIYHO 3HAUYYIIUX BaJ CEpIs, TICUXIYHI 3aXBOPIOBAHHS Ta
3aXBOPIOBAHHS BHYTPIITHIX OpTaHiB B CTamii mekomreHcarii. Bik mamieHTiB cranoBuB 66,16 £ 10,41
pokiB. Cepen obcrexennx Oymno 249 (67,12%) gonosikis i 122 xinku (32,88%).

ITapameTpy BHYTPINIHBOCEPIIEBOI T'€MOJMHAMIKA BH3HAYAIM, OITIHIOIOUH €XOKapHiOCKOIIYHI
nokasHuky, BuMipsHI Ha ammapari Philips HD11XE, enmexrpoxapauorpadidai MOKa3HUKH CEpIIEBOT
nisuteHOCTI BuBYaM 3a moromororo EKI ammapara «HOTACy, GioxXiMidHI TOKa3HUKHA KPOBI BH3HAYAIN
3araJIbHONIPUIHATHMH METO/IaMH, BUKOPHCTOBYIOUH CTaHAAPTHI TecToBi cuctemu (ILmiBa - Jlaxema, Uexis).

CratuctuyHa 00poOKa pe3ysIbTaTiB OCIiIKEHb 3/I1MCHIOBANIACh 32 JOMOMOTIOI0 CTaHIAapTHUX
ITOPUTMIB BapiamiiHOi CTAaTUCTUKH, ISl PO3PaxXyHKIB BUKOPUCTOBYBalIach KOMII IOTEpPHA Tporpama
Excel (Microsoft Office, USA), i3 BHKOpUCTaHHSIM KOpeIALidHOrO aHamizy. [ OLiHKH
JOCTOBIPHOCTI pIi3HUII aOCONMIOTHUX 3HAu€Hb CEpPEelHIX BEIUYMH PO3PaXOBYBAIM t-KpUTEpii
CrerofieHTa 200 KpuTepid 2 (pi3HUI BBaXkayiach nocToBipHOIO mpu p<0,05). B3zaemo3B’s130k 1BOX
O3HaK BHBYAJIN METOAOM KopelsiliiiHoro anamidy 3a IlipcoHoM (r), 3B'130K (acoliaiito) ABOX SIKICHUX
O3HAK OIIHIOBAJIM 3a JIOTIOMOT'OI0 KOedillieHTiB acorriamii i/abo KOHTHHreHuﬁ, SKICHOI Ta KUIbKICHOT
03HAaK — 3a JJONIOMOT0I0 TOYKOBO-0icepiifHOro KoedimieHTa Kopens{un [10]

PesybTati Ta ix obrosopenns. Ilpu BHUBYEHHI 3B’f3KIB MiX HasBHICTIO apTepiaybHOi
nepn(pepnqnm CYOMHHOI MATONOTrii Ta KaTeropitHUMH MOKa3HUKaMHU (I)YHKI_IIOHaJ'ILHOFO CTaHy
OpraHiamy i 4acToToro yeknaaness IM OyJI0 BUSIBIEHO 2 BaroMux 3aJIe)KHOCTI: Z[OCTOBIleCTB
OpsSIMOTO 3B’SI3Ky MK HasBHICTIO KOMOPOiTHOI CyAWHHOI MAaTOJOrii i CMEPTHICTIO, a TaKOX MiX
HasIBHICTIO CYAMHHOI MAaToJOrii i YacTOTOI0 PO3BHTKY aHEBPM3MH JIBOrO ILTyHOYKa. ToOTO, B
JocmipkyBanid koropti xBopux Ha IM 3 KIIIIA aneBpu3ma JiBOro MHUTYHOYKA i CMEPTHICTh
JOCTOBIpHO OUTBII MOLIMPEHI, HiX cepel ocid Oe3 marosnorii nepudeprynnx aprepii (tabm.l).

Tabmuus 1. PesynpraTi TOCHizKeHHs B3a€MO3B’ A3KiB (DYHKLIOHATIbHUX KaTErOpiHHMX MOKAa3HUKIB Y
XBOPHX Ha 1H(PApKT MiOKap/a B NOEAHAHHI 3 KOMOPOIJHOIO MATOJIOTIEI0 epru(epuIHnX apTepin

IToka3nuk Kinexkicts xBopux | Kinbkicts xBopux | Koedimientn x2 P
Ha IM 3 KIIITA Ha IM 6e3 KIIITA acoryanii
1 2 3 4 5 6
Yo10BIKH 55 194 2,981 | 0,084
- -0,211

Kinku 37 85
[Napokusm idprsii 15 33 0,184 1,231 | 0,267
nepescepib
BincyThicTs
napokcusmy Qidpwrsmii | 77 246
nepescepib
Xponiyaa hiOpusIis 8 26 -0,04
repeacepan 0,036 | 0,85
BigcyTHicTs XpoHiUHOT
GhiOpmIALii mepeacepIb 84 252
ATpiOBEHTPUKYIISIPHA 7 13 1,18 0,277
onokanma II-11I ¢t 0,255
BingcyThicTs atpio-
BEHTPHUKYJISIPHOT
Onokanu Onoxanu 1I- I1T 85 266
CT.
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[Iponopsxenns tadmui 1

1 2 3 4 5 6

Cepruesa actMa 23 53 1,531 | 0,216

BincyrHicTh ceprieBoi 69 226 0,174

acTMH

Habpsk nerenp 7 15 0,618 | 0,432
i i 0,183

ﬁégecl}{lgﬂlch HaOpsKY 85 264

Apurmii 0,353 | 0,552

HAAIUTYHOYKOBI 19 66 -0,087

BincytHicts

HAAIUTYHOYKOBHUX 73 213

apuTMii

ApUTMIi TUTYHOYKOBI 15 43 0,042 | 0,838
i i 0,033

BiacytHicth 77 236

IITYHOYKYOBUX apUTMiH

Brokamn 24 67 0,161 | 0,689

Bincytricts 610Kan 68 212 0,055

AHeBpH3Ma JIiBOTO 32 60 6,54 0,011

MIUTYHOYKA 0,321

B.I,Z[CYTHICTL AHEBPUSMH | () 219

JBOTO IUTYHOYKA

C-m [pecnepa 5 9 0,93 0,335
i i - 0,266

BiacytHicTh c-Mmy 87 270

Hpecaepa

EnicreHoTUYHMNI 17 65 0,933 | 0,334

TIEPUKAPINAT —-0,145

BincyTtHicTh

eMiCTeHOTHYHOTO 75 214

MIEPUKAPANUTY

Hiactoniuna qucyHkiis | 45 133 0,059 | 0,808
; ; . - - 0,03

Bl[[CyTHlC”l:I? I1aCTOIIYHOL 44 138

JcyHKIIT

MitpanbHa perypritamist | 35 104 0,032 | 0,857

BincyTHicTh MiTpaibHOI 56 174 0,022

perypriraiii

TpukycnigansHa 0,143 | 0,705

o 30 97

perypritarist —-0,049

BiacyrHicth

TPUKYCHIATBEHOT 61 179

peryprirarii

ITomep 8 10 3,916 | 0,048

Bunncanmnii 84 269 0,439

[Ilo cTocyeThcs 3B SA3KIB MiXK CYIyTHBOIO IATOJIOTIEI0 MEPUPEPUIHUX apTepiid y XBOPHX Ha
IM i yucnoBumu (pyHKmoHanLHHMH MOKa3HUKaMH, — OyJio 3aq)11<0013aHo npsMy Kopenauuo MiX
HAsBHICTIO CYJAMHHOI MAaToJIOTii 1 TPHUBAIICTIO aHAMHE3y apTepiajibHOl TiNepPTEeH3il, BEIHMYUHOIO
CHCTOJIIYHOTO Ta JIaCTOJIIYHOTO apTEepiabHOrO THUCKY, TOBIIMHOKO CTIHOK JIIBOTO HIIYHOYKAa Ta
pO3MIpOM TMpaBOro IIIYHOYKA, a TaKOX MIDK HasSBHICTIO CYAMHHOI MATOJOrl 1 IHAEKCOM
koMopOimHOCTI (Ta61.2). TobTo, Mt ocib i3 iHdapkToM Miokapaa, sikuii mepebirae Ha (oni KIIIIA,
TpUBaja aprepiaabHa TIMEPTEH3isS 3 BUCOKMMH IMOKAa3HUKAMHU SIK CHCTOJIIYHOTO, TaK 1 J1aCTOJIYHOTO
apTepiaTbHOTO THCKY NMPHUBOAWTH IO CTPYKTYPHHX 3MiH MiOKapja, IO, B CBOIO UEpTy, MOTIIHOIIOE
CHUCTEMHI TeMOIUHAMIYHI IOPYIICHHS, CIIPHSIE PO3BUTKY Ta MOTIHOJICHHIO CyIMHHOI TTATOJIOT .
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Tabnumst 2. B3aeMo3B’si3ku PyHKIIOHATFHUX YHCIOBUX MMOKA3HUKIB y XBopux Ha IM i3
KOMOPOITHOIO MATOJIOTi€I0 MepUBEPUIHNX apTepii

Touko-

Cepenne |Cepenne st Crannapts Yacrka |Yactka| BOOice-
[NoxazHuk s oci6 | oci6 Ges |-, RAPTHE (0i6 i3 loci6 Ges piiina t2 P

3KIMA| Krma [PV grmA [KOHA | kopens-

ISt

Bik, poku 67,511 65,717 10,407 0,248 | 0,752 | 0,075 | 2,062 | 0,152
Kypinns, 1,97 4,074 9,706 0,262 | 0,738 | -0,096 | 2,336 | 0,128
POKiB
Jlo6oBa k-Tb 2,239 2,926 7,741 0,262 | 0,738 | -0,039 | 0,389 | 0,533
CHUraper, IT.
TpuBaTICTH 14,04 10,902 7,668 0,302 | 0,698 | 0,188 9,05 | 0,003
aHamuesy Al,
pOKH
Y/IP/xs. 20,859 20,167 3,505 0,251 | 0,749 | 0,086 |2,695| 0,102
YCCs 84,587 84,369 25,733 0,248 | 0,752 | 0,004 | 0,005 | 0,944
rOCTPOMY
niepioxi IM,
YII/XB.
CATsB 143,91 130,18 30,174 0,248 | 0,752 | 0,197 |14,878|<0,000
roCTpOMY 1
nepioni IM,
MM PT. CT.
IOAT B 87,446 80,466 15,874 0,248 | 0,752 0,19 13,84 | <0,001
TOCTPOMY
nepioni IM,
MM PT. CT.
SpO2, % 93,864 94,418 4,092 0,253 | 0,747 | -0,059 | 1,11 | 0,293
ToBuHa 1,15 1,107 0,159 0,241 | 0,759 | 0,117 | 4,165 | 0,042
3a{HbOI CTIHKH
JIII, cm
[MpaBuit 3,195 2,162 3,223 0,276 | 0,724 | 0,243 |5,818| 0,017
ITYHOYOK, CM
Ianexc 5,132 4,383 1,829 0,248 | 0,752 | 0,177 |11,919| 0,001
KOMOPOIHOCTI

[Ipumitka: KIIITA — xomopOigHa maromoris nepudepudnux aprepiii; AT — aprepianpHa
rineprensis; YJAP — wacrora guxameHux pyxiB; UCC — uactoTa cepueBux ckopoueHb, CAT —
cucroniunuil aprepianeauii Tuck; JAT — miactomiuynuid aprepiaiapHuil THCK; IM — iHpapKT Miokapna;
JII — miBwii nutyHO4OK; SPO2 — HACUYEHICTh KPOBI KUCHEM.

OTpuMaHi pe3ynbTaTd MOBHICTIO CHIBIAAAOTh 3 AaHUMH IHIIMX JOCHIIKEHb II0J0
B3a€MOOOTSDKYIOUOro BIUTMBY pizHHX (opMm IXC, B ToMmy umchi i iHpapkTy Miokapnaa, Ta XBOPOOH
nepudepuunux aprepiii [4,11,12]. B Hali0uibmioMy MeraaHasisi, B SKOMY BHBYAJId 3aXBOPIOBAHHS
nepuepuuHuX apTepid Ta IXHI Hachmiaku micis iHapkTy Miokapaa y 28 771 mamieHtiB, mo Oyiu
yuacHukamu jgociipkeb B CAPRICORN, EPEHESUS, OPTIMAAL ta VALIANT, mpoaHnaiizoBaHO
MOITUPEHICTh 3aXBOPIOBaHb nepudeprnaanx aprepiit (311A), a Takox 38’430k M Hacmigkamu 3I1A Ta
CEepIIEBO-CYANHHUX 3aXBOPIOBAaHb y 0CI0 3 CHCTONIYHOIO JUCQYHKII€IO JIIBOTO MUTYHOYKA 1 CEPIIEBOIO
HEJIOCTATHICTIO TICS TepeHeceHoro roctporo iHdapkry wmiokapma [13]. B pesymbraTti OyIio
BCTaHOBJICHO, 10 XBOpoOa mnepudepuuHux aprepid Oyna HE3aJIe)KHUM NPEIUKTOPOM ISl BCIX
(aTanpHUX Ta HepaTaIbHUX CEPLEBO-CYJUHHUX HOAIN, 32 BUHATKOM iHCYJIBTY.

HoBeneno, mo 3IIA € He3aJeKHUM NPEAUKTOPOM TipiIoro (yHKUIOHAJIBHOTO CTaHy Yy
narfiedTiB 3 IM BHacHiok MOTTHONEHHS CTPYKTYPHO-(QYHKIIOHAILHUX 3MiH Ceplls, MOTIpIIeHHS
napameTpiB IEHTpanbHOI Ta mepudepuyHoi TeMOAMHAMIKH dYepe3 CTPYKTYpHI 3MiHH cepls Ta
nepupepuuHuX CyIUH, METa0OoNMiyHO-(QYHKIIOHAIPHMX MOPYIIEHb Y BHYTPIIIHIX oOpraHax, IIo
CYIIPOBOKYBAJIMCh YacTillIMM PO3BUTKOM YCKJIaTHEeHb iHpapkTy Miokapzaa. Lli namieHTH € BaXIMBOIO
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TPYNOI0 U iHAMBIIYyallbHOTO PEXUMY peaOlTiTamiiHuX 3ax0[liB, SKWUH IMOTpeOdye peTeNbHOTOo

KOHTPOITIO apTepialibHOI TilMepTeH3ii Ta MOKa3HUKIB BHYTPIIIHBOCEPIIEBOI IeMOIMHAMIKH.

OTprMaHi AaHi MO0 BUCOKOI KOHTHHTEHIIT MK 1H(QapKTOM MioKapia, HOTO yCKIaTHEeHHIMHA
Ta CyIWHHOIO TIATOJIOTi€I0 TepUQepudHoi JOoKami3alii cBiM4aTh Mmpo iX TicHI abo CIiIbHI
NaTOreHeTHYHI MEXaHi3MH PO3BUTKY 1 IPOTPECYBAHHS, a TAKOXK HEOOXiTHICTh BPaXxOBYBaTH HASBHICTb
KOMOPOiAHOT maTonorii nepupepuvHux CyauH y XBopuX Ha IM Tpu mpu3HaueHHI TaKUM MalieHTaMm
iHAMBigyanizoBaHol nporpamu peadimitanii. [Haekc KoMOpOIAHOCTI MpH LBEOMY BimoOpa)kae CTYMiHb
CUCTEMHUX 3MiH, TOMY MOXKE€ BUCTYIIaTU B SIKOCTI iHTeraJIBHOFO IIOKa3HHKa, SIKAU CYTTEBO BILIMBac
Ha (YyHKIIOHAJIBHWNA CTaH OPraHi3My, a OT)Ke, MO)KE€ BHKOPHUCTOBYBATHCH IJISi NPOTHO3YBaHHSI
MEPEHOCUMOCTI (aIeKBATHOCTI) peaduTiTaIlifHAX 3aX0/IiB Y TAKUX KOMOPO1THUX XBOPHUX.

BucnoBku. 1. Acomianis iHpapkTy Miokapaa 3 KOMOPOiTHOIO CyANHHOIO MaTOJIOTIE0
nepudepHIHAX apTepiil € He3alIeKHUM IPETUKTOPOM TipIIoro GyHKITIOHATBHOTO CTaHy OpPraHi3My Y
TaK¥X MAaIli€HTIiB, 9acTillle TPUBOINUTE J0 YCKIAAHEHD IM, IiABHUINYE JIETATLHICTD, @ TOMY OTPeOye
IHIUBITyaIbHOTO PEKUMY peadimiTallifHuX 3aX0iB.

2. Iunexc xomopOimHOCTI YapinbcoHa MOXKE CIyTyBaTH 1HCTPYMEHTOM KiJIbKICHOI OLIHKH
cTynens komopOinHocTi y xBopux Ha IM 3 KIIITA mpu Bu3HaueHHI (YHKLIOHANBHOTO CTaTyCy Ta
IUIaHYBaHHI peadimiTamii.
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BBenenue. B xiImHMUYECKOW TPAKTHKE HEBPOJIOTOB W HEUPOXHUPYPTOB OMHON W3 Hambojee
pacmpoCTpaHEeHHBIX XKano0 OT OOJBHBIX SABJISETCA KajoOa Ha ywnieByro 0onb (JIB) — mpozomanrus,
KOTOpas 3aHIMaeT BEAyIIee MECTO CPeld HEHPOTEHHBIX OCTPHIX U XPOHUYECKUX OOJIEBBIX CHHIPOMOB
U XapaKTepH3yITCA, KaK TMPABWIIO, UINTEIBHBIM KIMHHYECKAM TEYCHHEM W BHIPA3UTEIBHOCTHIO
00JIEBOTO CHHJPOMA, HEBPOIOTUYECKHM MOJIMMOP(PH3MOM M BO MHOTHX CIy4asX PE3UCTEHTHOH K
KOHCEpBaTUBHOMY JieueHHuIo [3,14].

CoracHO 3MMUIEMHOJIOTHYECKUM JIaHHBIM 3apyOeXKHBIX HCCIEAOBATeNlel pacrpoCcTpaHEeHHOCTh
nuneBbix 0osieBbix cuHAPOMOB (BC) cocraBmsier okono 100-200 ma 100 000 HaceneHHs, OT JHIEBBIX
0O0JIEBBIX CHHIIPOMOB Pa3IMYHOHN JIOKAIM3ALMK CTPaAaeT OOJbllie TPETH YKpauHCKOro HaceneHws [1,5].
[Ipo3onanruy UMEIOT BaXKHOE MEUKO-COLMATIBHOE M KIMHUYECKOEe 3HaUeHUe, Te HECMOTPsI Ha O0JIbIIoe
KOJIMYECTBO PaldOT OTEUECTBEHHBIX M 3apyOCKHBIX HCCIIENOBaTENeil B 3TOH 00JacTH, MHOTHE BOIPOCHI
JMAaTHOCTUKH M TIaTOTeHe3a (OpMUpPOBaHUS OOJIEBHIX JIMIIEBBIX PACCTPOWCTB OCTAIOTCS HE IO KOHIA
M3y4YeHHBIMH U TpeOYIOT Ha JalbHelIIee coBepIeHHoe uecnenoanus [13,19].

CoBpeMeHHasi HEHpOXUPYprusi uMeeT psn dPQEKTUBHBIX METOJOB W TEXHOJIOTWH, KOTOpbIC
TIO3BOJIIFOT OOPOTHCS C PA3IMIHBIMH BHIIAME TIPO30TAITHIA XUpyprudeckuM ImyteM [4,10]. Kaxnprni u3
METOJIOB MIMEET OIMpe/IeIeHHbIe HEAOCTATKH M MPENMYIIECTBA U TpeOyeT YTOUYHEHUs MOKa3aHWH K ero
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UCMONB30BaHUIO 7Sl JOCTMOXKEHHUSI Xopowmx pesyibratoB [17,18]. HecMoTps Ha MHOrOYMCIICHHBIE
paboThl, TOCBSILICHHbIE XUPYPIMYECKMM  METOHAaM  JICUCHHs, OTCYTCTBYIOT  HPOCIICKTHBHbIC
PaHIOMHU3UPOBAHHBIE UCCIIEAOBAaHMS Ul MHOTMX BHIOB Helipornatuueckol 0oiu B 00J1acTH JIUIIA, B CBA3U
C YeM B HacToslee BpeMs HET BECKMX JIOKa3aTeNbCTB, YTO OJAHA Hpoueaypa Oyzer Oomee
NPEANOYTUTENbHON WM  yCIeIIHOM s ompeaeneHHod Hozonoruu [11,20]. OcHoBHOH 1iembrO
xupyprudeckoro nedenus JIb sBisiercss KymupoBaHHe OOJICBOTO CHHAPOMAa IIOCTE OINEpaldd IpU
OTCYTCTBUM WM MHHUMAJIBHBIX HEBPOJOTMYECKUX BBIMAJCHUAX, COXpPaHEHHE AaHATOMUYECKON
HEJTOCTHOCTH HEPBHBIX CTPYKTYP, KOTOPOE HApALy € 3TUM OyJieT mMeTh Hu3kui prck permamsa bC [4,15].

ANTOPUTMBI, TPEIOKEHHBIE HEKOTOPHIMH aBTOpPaMH UIsl BBIOOpA ONTHMABHOTO METO/a
JIEYEHUS], U CYIIECTBYIOIINE MOAXO0AbI B JiedeHnH O00nbHBIX ¢ JIb B HacTosmee Bpems arpoOHpOBaHbI
Ha HEOOJBIINX BRIOOPKaX, UX 3¢ (eKTUBHOCTH He ObliIa OIEHeHA U JI0Ka3aHa Ha OOJBIIOM MaTepHale.

Takum 00pa3oM, OTCYTCTBHE B HACTOALIEE BPEMS NPAKTHYECKOIO aJrOPUTMA OKAa3aHUs
MTOMOIIIK C TOKa3aHHOU 3¢ (EeKTHBHOCTBHIO OONBHBIM ¢ (apmakope3ucTeHTHOH JIb BireueT 3a coboit
CHIDKEHHE BO3MOKHOCTH IOJYYEHHs MOJHOLECHHOW IMOMOIIM M HEOOXOOMMBIX MEIMLIMHCKHUX YCIyT
atoii rpynne nanueHToB [9,10]. [losTomy cymecTByeT HEOOXOAMMOCTh CO3JaHHUS BCEOOBEMITIOIIETO
ITOPUTMA, KOTOPBIM IMO3BOJMT OCYIIECTBUTh MYJIbTHAWCLMIUIMHAPHBIA moaxon K jeuyenuto JIb.
PazpaboTka Takoro anropuTMa BO3MOKHA TOJNBKO IIOCTE JAETAJbHOIO CHCTEMHOIO aHalu3a
pe3yIbTaTOB MPOBEICHHOTO B OSTOM HCCICOOBAaHUM JICUYCHHS OONBHBIX C MPO3OMAITHIMU C
UCIOJIb30BAaHNEM MAJIOMHBA3UBHBIX TEXHOJIOTHH U MUKPOHEUPOXUPYPTUUHUX METOTUK.

Bonp B obmact smma (Ipo3OMairvy) pa3BUBACTCS IPU TMOPAKEHHW Pa3IHYHBIX HEPBHBIX
00pa3oBaHuii, THHEPBUPYIOLIXE JHIO: TPOHHUYHOTO, S3BIKOTJIOTOYHOTO, OJIyKIal0IIero HEpBOB, MEHHBIX
CHUMITaTUYECKUX Y3JIOB, TMEpUBAa3aJbHUX CHUMIATUYHBIX CIUIETEHHH COHHBIX apTepuil M WX BETBEH,
KPBUIOHEOHOTO, IWIMApHOTO, VYIIHOTO, KOJIEHYaToro Yy3JIOB, a TaKKe BEPXHEUENIOCTHOIO |
HIDKHEYETIOCTHOTO HepBHBIX ciuieTeHuit [2,16]. Kpome toro, JIb pa3BuBaioTCA TpH MOPaKCHUH
HEHTPAITHHBIX OOJIETIPOBOSIIMX IyTEi HA YPOBHE CTBOJIA MO3Ta, TIOAKOPKOBBIX Y3JI0B, HA/ICETMEHTAPHBIX
BEreTaTHBHBIX IICHTPOB W IPYTHUX 00pa30BaHMUI BILIOTH IO KOPHI TOJIOBHOTO Mo3ra [1,8].

Haxonnenne Hay4HOro M NpPaKTHYECKOTO OIBITA B M3YyYEHHH NPO30HAITHH CIOCOOCTBOBAIIO
pa3paboTKe 1 yCOBEPIICHCTBOBAHUIO MHOTOUYHCIICHHBIX Kiaccuukammii JIb, koTopble ObUN MpeanosKeHsl
YYeHBIMA B pasHble STalbl pa3BUTHs y4deHUs o mposonamruu [3,12]. Knaccudukammm nposomanruid
BKJIIOUAlOT JIBE€ OCHOBHBIE TpPYMIbl, CBA3aHHBIE C TIOPAKEHHUEM COMATHMYECKMX M HEWPOTEHHBIX
obpazoBanuii: 1) comarnueckue (o)TaabMOreHHBIE, OTOPHHOTCHHBIE, OJIOHTOTEHHBIC U TPU TOPAKEHUH
KOXH, CIM3UCTBIX, IECCH, apTPOTeHHbIE, MUOTCHHBIC, NpPH 3a00JeBaHMSIX BHYTPEHHHX OPraHOB) W
TUMWYHBIE TPO3ONAITHMH — TPO3OMAITHUH, OOYCIOBJIEHHBIE IOPAKEHWEM TPOMHMYHOTO HEpBa U
TPO30TIANITHH, O0YCIIOBIICHHBIE TOPAKEHUEM JIPYTHX YEPEIHBIX HEPBOB, Yallle BCETO JAPYTHX BCTPEUAOTCS
HEBpAJITHS S3BIKOTVIOTOYHOIO HEpPBAa W HEBPAJITHs BEPXHETOPTAHHOI'O HEPBA, TAK)KE CYIIECTBYET IpyIia
Il) HeBporeHHbIC MPO3MAITHHU, a TAKKe aTUNUuHble (opmbl. Ho Bce mM3BeCTHBIC KiacCH(HKALUKM WITH
CITMIIIKOM YTPOIIECHBI, WIIM CIWIIKOM JETaIN3WPOBAHBI, TPOMO3JKIE W HEYIOOHBIE JUIS MPAKTHYECKOTO
MCTIONTb30BAHMS, TaK KaK HE OMPENIESIOT B IOCTATOYHON CTENEHHN TaKTHKY JiedeHus. [103ToMy akTyamsHO#
3ajadell SBISETCS CO3/laHWe HOBOM KilaccH(WKayu, KOTopas Obl B TIOJHOW MeEpe YIOBIETBOpSIIA
MHTEPECH! HEBPOJIOTOB ¥ HEUPOXHUPYPTOB.

Pe3yabTarel ucciaenoBaHus. Hamu npemyiokeH BapuaHT —Kiaccupukanuum Haunbosee
PaclpoCTpaHEHHbIX  [PO3ONAITHH, OCHOBAaHHOW HAa  KIMHUKO-aHATOMHYECKOM  IPUHIIMIIE
(Knaccudumkanus anpobupoBana Oonee yem Ha 1000 knmHMYeckux HaOmoneHusx) [6,7]. Ha
OCHOBaHUHM KOMIUIEKCHOTO KIMHAYECKOT0 00cie0oBaHus Bce OOJbHBIC OBIIM pa3fesieHbl Ha YeThIpe
IPYMIIBI COTIACHO OPUTHHAILHON pa3paboTanHol knaccudukanmu: | — ¢ Tunnuasivu JIb (HeBpanrun
TPOMHUYHOTO, S3BIKOITIOTOYHOTO, 3aThIJIOYHOTO U BEPXHErOpTaHHOro HepBOB), Il — ¢ arunmunsiMu JIB
C TPEUMYILECTBEHHBIM MOpPAKEHWEM YyBCTBUTEJIBHBIX HEPBOB (HeHpomaTud TPOWHUYHOTO,
A3BIKOTJIOTOYHOTO, 3aTBIJIOYHOTO M BEPXHETOPTAHHOTO HEPBOB, TAHTJHMOHUT (TaHTJIMOMATHA)
KpbUIOHEOHOTO W Konenyaroro ysioB). K III rpynme Obuim oTHeceHbI OONBHBIE C TIOpa)KEHUEM
CHUMIIaTHYECKHX HEPBHBIX 00pa3oBaHmid, B [V — ¢ mopakeHHEeM MapacHMMATHYECKUX Y3JIOB TOJIOBBI.
[Ipu >TOM TaKke y4YUTHIBaJach JIOKAJIHM3alUsl TOPAXKEHUs, CTENEHb BBIPAKEHHOCTH OOJEBOTO
cuaapoma o tmkajge BAIII (erkuii, yMepeHHBIH, TsKeIBIH, OYeHb TSOKEIBIN — Status neuralgicus),
TedeHHe (OCTpoe, XPOHHUYECKOE PpEeLUIUBHPYIOLIEE, IPOTrPEIUEHTHOE, XPOHUYECKOE), CTaaus
3a0oeBanus (HadaabHas, 000CTpEHUE, PEMHUCCHS).

[IpoBeneHHOE HaMM AaHANUTHYECKOE HCCIICIOBAHUE BBISIBUJIO OCOOCHHOCTH OTAEIBHBIX
napamMeTpoB OTHOCHTEJIBHO JAWAarHOCTUKM W JieueHHs OONBHBIX C TpuremuHansHoi JIb, uro
00yCJI0BI€HO HEOOX0AUMOCTBIO onpeaeeHus AuddepeHINpOBaHHBIX JIEUEOHBIX TOJX0I0B B CBSI3U C
HEed()(HEeKTUBHOCTHIO MPUMEHEHHSI OOBIYHBIX aHAIBI€THUYECKUX CPEICTB MPH ONPEAETICHHBIX (opMax
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TPUTEeMUHAIBHBIX Opo3onanruid. Takum o0pa3oM, YacTo BO3HUKAET HEOOXOIUMOCTh W3MEHEHUS
CTaHIAPTHBIX CXEM JIEYCHHUS C yYETOM pa3BuUTHs «(hapmakopesucTeHHbIX» ¢opm JIb u 3To Tpebyer
nposeneHNs A HepeHINaIbHOTO0 XUPYPTrUUECKOTO JICUCHHS.

Hns sToro OBUJIO TpPOaHATU3UPOBAHBl MOKA3aTENIM PE3yJbTaTOB HEUPOXHUPYPrHUECKOTO
neyernss 1191 OGonmpHBIX ¢ mpo3onanrusaMu (cpemHuil Bo3pacT OonmpHBIX — 33,57 7er) ¢ pasHO#
cTeneHbto BeipaxkeHHOCTH bC B Bo3pacTe oT 28 10 53 s1eT, a UMEHHO:

[Ipouent (%) a¢pdexTuBHOCTH;
BAIII xoHEUHEIN;

BAIII nepBuuHBIif;

Bo3zpacr;

Bospact Hauana 3a0oneBanus;
JmtensHOCTH 3a001€BaHMS, JIET;
Hetipoxupyprudeckue metoauku (HXM), mpuMeHeHHBIE B CTallHOHAPE;
HXM B aHamHe3e;

Oomee koanuectso HXM;

Ilom;

CocTaB aHecTe3UpyIOIIeH CMecH;
Cropona mopaxeHus;

®DOoHOBOE JIEUEHHE.

[poBeneHHOE aHATMTIYECKOE MCCIEIOBAHNE BBLIBIIO PSII HEHPO(I3HOMOrHIeCKUX 1 MPOrHOCTUYECKUX
TIOKa3aTeNel, XapakTepru3yonmx 3QGeKTHBHOCTh ONEPaTUBHBIX BMEILIATENIHCTB HPH MPO3ONANTHSX, U KOTOpBIE
PATMHAIOTCS 110 MEXaHW3MY UX JIeYeOHOTO ASHCTBHS M IO JIOKATTM3ALIMK BMEIIATEIBCTRA.

OpfHako B JKMBOM OpTraHU3ME€ MEXIy pa3IHYHbIMM IapamMeTpamMH rOMeocTa3a CYLIECTBYIOT
MHOTOYHMCIICHHBIE B3aUMOCBSI3M, MOITOMY pe3yJIbTaThl HEHPOXUPYPrHYECKOTO JICYEHHs OBbLIH
M3yUYeHBI C TIOMOLIBIO CUCTEMHOTO aHAIIM3a KIaCTEPHBIM MEeTOIOM. [IJisi peleHus: 3TOro Bonpoca ObLI
UCIIOJIb30BaH HOPMHUPOBAHHBIH t-KpuTepuit (Tadi. 1-5).

Hcnonp3oBanmne cpeaHeapu(METHYECKUX TPYMIIOBBIX 3HAYEHUH t-KpUTEpUS TIO3BOJISET
MIPOBECTH KOMIDIEKCHYIO OIIEHKY CTETEeHH OTKJIOHEHHS OT HOPMAaTHBa OTAEIBHBIX HCCIEIOBaHHBIX
nokazareneii. [lpn aHanmm3e cremeHW pa3nuums TMOKa3aTelleil CpeTHEeTrpyNIIOBBIX IOKa3aTeneld ObLTH
BBIZICTICHBI TPU KJIacTepa paznuyuid (Tadi. 1). B mepBelii kilacTep ¢ 04eHb BBIPAXKEHHBIMU Pa3IHuMsIMU
(t>40,0) Bomumn Takue noka3zarein kak BAIL mepBuyHBIH, BO3pAaCT, TIOJI U BO3pACT Havyaja 3a00IeBaHusl.

Bropoii kmacrep — kmacrep ¢ BblpasuTenbHbIMEH pasimmausmu (40,0>t>20,0) — cocraBuim
Takux IecTs napameTpoB: HXM B aHamHe3e M BO BpeMsl CTALlMOHAPHOTO JIEUYEHUS, CTOPOHA
nopakeHusi, OHOBOE JICUEHHE, COCTAB AHECTE3WM M TMPOLEHT 3(PQPEeKTHBHOCTU. TpeTuil Kiactep
NpeACTaBWI NMPHU3HAKA C YMEPEHHBIMH M HE3HAYMTENbHBIMU OTKJIOHeHHsMHU (20,0>t>12,97). K Hum
OTHOCATCS  CleAyloIue mokaszarenu: obmee kommdectBo HXM, koneunsii BAIIl wu
MIPOAOJKUTENIBHOCTD 3a00JIeBaHMS.

OOpaiaer Ha ce0s BHUMaHHWE, YTO MEPBOE U TIOCIEAHEE 3BEHBsI CTPYKTYPbl HOPMHUPOBAHHBIX t-
KpUTEpHEB BO Bcex Tpymmax copmagand. [lepBoe mecto 3anumaer BAILLL nepBudHbIid, 9YTO IOATBEPKIACT
TJIaBHOE 3HAYE€HHE UMEHHO BBIPAKEHHOCTH OOJIEBOTO CHHIPOMA NP OOpaIeHnH ¥ BCeX marueHToB ¢ JIb
HE3aBHUCHMO OT Tpymmbl. HO 3HAYMMOCTB ATOTO TOKazaTens Oerast pa3HON — y MAI[EeHTOB TIEPBOH TPYIITIHI
OHa TIPEB30IIIa TaKylo cpearerpymmoBoii B 2,1 paza (p<0,01) u Ha 53-70% mpeB3oruia mokazaTessb 10
npyreM rpymmam (p<0,05).

Tabnuma 1. HopmMupoBaHHBIH CpeTHETPYIIOBOM IOKAa3aTellb t-KpUTEpUs pe3ylbTaToB
JieyeHUs1 OOJIBHBIX C MPO30MAITUSIMH

Ne mi/m [Tokazarenu t-xpurepuit
1 2 3
1. BAIII nepBuvHbIii 82,8400
2. Bospact 58,2000
3. IMox 50,8800
4, Bo3spact Havaira 3a00J1eBaHMs 48,0800
5. HXM, npuMeHEHHBIC B CTAIIMOHAPE 39,9500
6. CropoHa nmopaxeHust 36,5100
7. CocraB aHecTe3HupyIolIeld cMecH 31,2800
8. % ¢ dexTuBHOCTH 30,7800
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[Ipomomxenune Tadmubr 1

1 2 3
9. HXM B anamHe3e 30,2200
10. dDoHOBOE JIeUeHNE 21,2500
11. O6uee koimyectso HXM 19,3900
12. BAIII xoHeuHsbIi 19,0400
13. JliuTenbHOCTh 3a00/1€BaHUs, JIET 12,9700

IocnenHee MecTo B CIpyKType HOPMHUPOBAHHBIX t-KpPUTEPUEB BO BCEX IPYIIIAX 3aHUMAET MOKAa3aTellb
HPOJOJDKUTENIBHOCTH  3a00JI€BaHMs, CJIENOBAaTENbHO, 3TO CBUICTEIBCTBYET 00 OTCYTCTBUM 3HAUUTEIBHOM
3aBUCHMOCTH PE3YJIBTATOB JIEYEHHSI OOJIBHBIX C IPO30HAITHSIMU OT NEPHOAA JUTUTEIBHOCTH CAMOT0 3a00JIEBaHMS.

OmnpezneneHue CTENEHW OTIAMYMS HCCIEAYEMBIX IOKazaTened y OONBHBIX € MPO30HaNTUsAMU
nepBoil rpymmsl (Tabn. 2) OTHOCHUTENBHO CPEOHETPYIIOBBIX IIOKA3aJlo, YTO HAuOOJee BHIPAKEHHBIC
HapyILLeHUs] OTMEUEHbI [l BO3pacTa BOOOLIe M BO3pacTa Hadana 3a00JeBaHUs, CTOPOHBI MOPA’KEHUS,
¢oHoBoro neueHus: 1 koneuHoro BAILL, koTopble ObUIM BBIIIE aHATIOTUYHBIX CPEAHETPYIIIOBHIX B 2,2-2,5
pa3 (p<0,01). CnenoBarenbHO, NX 3HAUUMOCTD SIBJISIETCS. MAKCUMAJIBHOM JUIS TAIMEHTOB 3TOM TPYIIIBL.

Tabmuna 2. HopMupoBaHHBIH TMOKa3aTedb t-KPUTEpUS PE3YJIbTAaTOB JieUeHHS OONBHBIX C
IIPO30NAITUSIMU NIEPBOM TPYIIIIBI

Ne m/mm [TokazaTenu t-kpuTepuit
1. BAIII nepBu4HbIit 177,6830
2. Bo3spacr 143,9216
3. Bo3spact Hagaira 3a001eBaHms 115,4603
4. Ion 101,6215
5. HXM, npuMeHeHHbIe B CTallMOHape 81,9600
6. CropoHa nopakeHus 80,7810
7. CocraB aHecTe3upyIolIeld cMecH 59,5368
8. HXM B anamuese 56,1402
9. % s pexTHBHOCTH 50,6399
10. DoHOBOE nE€UEHNE 44,9918
11. BAIII xoneuHsIi 44,6740
12. Oo61ee konmmuectBo HXM 37,8418
13. JliurenbHOCTh 3a00JI€BaHUsI, JICT 30,2280

Crmenyer oOpaTWTh BHHMAaHHE TaKKe Ha 3HAYMMOCTH IIOKA3aTEJICd COCTaBa aHECTE3UH H
nporedTa 3((eKTHBHOCTH, 3HAYUMOCTH KOTOPBIX HMMEHHO Yy OOJNBHBIX JTOH Tpynmbl ObLia
MaKCHMAaJIbHOW U MPEBBIILIAIN TAKOBBIE cpenHerpynmnossie Ha 90 u 65% (p<0,05).

VY nanueHToB BTOPOH Tpymiibl (Tabi. 3) OTMEYEHO CHIKEHHE 3HAYMMOCTH 1mokaszareinst HXM B
aHaMmHe3e, Bo3pacta u koHeuHoro BAIII, koropsle Obiin HuXe cpenHerpymmoBbix Ha 47, 31 u 30%
cootBeTcTBeHHO (p<0,05).

Tabmuna 3. HopMupoBaHHBIH MOKa3aTedb t-KpUTEpUS PE3YJIbTATOB JICUEeHHS OOJIBHBIX C
NPO30MAITHAMHU BTOPOH TPYIIIBI

Ne n/mt [Nokazarenn t-xpuTepuit
1. BAIII nepBuuHBIN 58,17231
2. IMon 47,13306
3. Bospact 40,31397
4, Bo3spact Havaa 3a00J1eBaHus 36,22877
5. HXM, npuMeHeHHbIE B CTALMOHAPE 33,53195
6. CropoHa nopaxeHus 28,76715
7. % >¢dekTuBHOCTH 26,88883
8. CocraB aHeCTE3UPYIONIEH cMecH 25,81375
9. Ob6mee xomuaectso HXM 19,34983
10. DoHOBOE IeUeHNE 17,88333
11. HXM B anamHuese 15,90914
12. BAIII xoHeuHbBIH 15,62423
13. JlnurenbHOCTh 3a00JIeBaHUs, JICT 9,29885
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Y OGONBHBIX C TPO3OMANTHAMU TpeThel (Tabm. 4) u uerBeproil (Tabn. 5) rpymn mepBHIi
KIIacTep B CTPYKType 3aHUMaeT TOJbKO OAWH Tokazarenb — BAII nepeuunsiii (t = 42,98 u 52,55
COOTBETCTBEHHO).

Tabmuna 4. HopMupoBaHHBIH TMOKa3aTeldb t-KPUTEPHUSl PE3YJIbTAaTOB JICUCHHS OONBHBIX C
MIPO30NANTHSIMUA TPEThEH TPYIIIBI

Ne n/mt [Nokazarenun t-kputepuit
1. BAIII mepBU4HBIIHI 42,97629
2. HXM B anamHe3se 36,42932
3. IMox 26,72347
4. % sddexTuBHOCTH 24,86773
5. Bospact 21,35292
6. CocraB aHecTe3upylouel cMecH 19,95173
7. CropoHa nmopakeHus 19,33066
8. Bo3spact nHagayia 3a0oeBanmst 16,26014
9. HXM, nmpuMeHeHHBIE B CTAITMOHAPE 15,92295
10. Ob6mee xommaectso HXM 11,12659
11. donHoBoOE IcUCHNE 9,88066
12. BAIII xoHeuHsbIi 8,48034
13. JmuTenbHOCTh 3a00J1eBaHNus, JIeT 5,60260

Taxxe 3HAYNMBIMU JJIsL OOJIBHBIX JITHUX Tpynmn SABJIAIOTCA IMapaMETpPbl BTOPOI'O KJIaCTEpa,
KOTOpPBIE MO3BOJIAIOT CYIUTH O MporneHTe 3(h()eKTUBHOCTH, BO3pacTe, TeHaepHoM nprsHake ¥ HXM B
anamue3e. [loATBEpXKICHO CHIDKCHHE 3HAYMMOCTH TIIOKa3aTelsl cocTaBa aHecTe3smu Ha 36%
OTHOCHTEIHHO cpenHerpymmoBsix (p<0,05) m Ha 67% OTHOCHTENHHO TMOKA3aTEeNi0 MEePBOI TPYIIIHI
(p<0,01). AmanoruvHas TCHACHIHS BBISBICHA OTHOCHTEIHHO ITOKa3areias (POHOBOTO JICUCHUS —
CHIDKEHHE OTHOCUTENBFHO CpeJHerpynmnoBbIX Ha 53% y OombHBIX TpeTheid M Ha 42% y OOJBHBIX
yetBepToi rpymmsl (p<0,05).

Tabmuna 5. HopMupoBaHHBIH MOKa3aTedb t-KPUTEpUS PE3YJIbTATOB JICUEHHS OOJBHBIX C
MPO30NAITUSIMHA YETBEPTON TPYTIIIBI

Ne i/ [Tokazarenu t-kputepuit
1. BAIII nepsunHMM 52,54628
2. HXM, npumeHeHHbIE B CTallMOHAape 28,37411
3. Ion 28,03405
4. Bospact 27,21519
S. Bospact Havana 3a6oneBaHus 24,35123
6. % s¢dexTuBHOCTH 20,70640
7. CocTaB aHECTE3UPYIOIICH CMeCH 19,83072
8. CTOpOHA TOpaKEHNUS 17,14831
9. HXM B anamuese 12,40258
10. | ®onosoe euenne 12,26118
11. O6miee konuyecTBo HXM 9,23873
12. BAIII xoHeuHbIi 7,39898
13. JITMTENBHOCTD 3200J1€BaHus, JIET 6,73590

OTHOCUTENILHO TIOKa3aTess BO3pacTa psji aBTOPOB BBIACISACT OOjee CTapiiuii BO3pacT Kak
OPEAUKTOp XOpOIIEro pesynbrara. Lucas W COaBT. YTBEPXKIAOT, YTO IPH MPOYHX PABHBIX
BEPOSITHOCTh S5-JIETHEr0 TMOcJeornepanuonHoro 6e3boneBoro nepuoga aus manueHtoB 40 u 80 jer
cocrasisieT 10% u 45% cooTBETCTBEHHO.

OOpamraer Ha ceOs BHUMaHuE TOT (PAaKT, 4TO B ATHX TPyNIax oTMedeHbl 3HadeHus BAIII
MIEPBUYHOTO HIDKE TIOKa3aTelnel nepBoi rpymmsl Ha 76 u 70% (p<0,05) v aHANOTHYHO CHM)KEHHBIE Ha
81 u 83% 3mauenms xoreuyHoro BAIIl (p<0,01). HUTak, CymiecTByIOT 3HAYMMBIE PA3IUUHSI MEXKIY
CTPYKTypaMHi HOPMHPOBaHHBIX t-KPUTEPHEB B UCCIIEOBAHHBIX TPYIIIax.

44 Ne 12(40), Vol.1, December 2018



WORLD SCIENCE ISSN 2413-1032

BeiBoabl. [lomydeHHBIE KOPPENSLIUU MO3BOJSIFOT CAENATh BBIBOA, YTO KPUTEPHSIMH OLICHKH
3¢ PEKTUBHOCTH METOAOB JICYEHUS] U HpoueHTa 3PQPEKTHBHOCTH B ONMKaHIIEeM M OTHAJICHHOM
nepuoaax CIyX WM n3MeHeHue xapakrepa bC, naHHBIX (OHOBOTrO JE€UEHHUS MM COCTaBa aHECTE3UH,
HO CO 3HAYUTEIbHBIMU OCOOCHHOCTSIMH B PaMKax Ka>KAOH I'PYIIIBL.

CormnacHo NpeANoKEHHOTO HaMH aJrOpUTMa BBIOOpa JUarHOCTUYECKON TAaKTUKH Y OOJBHBIX C
JIb u pacnpeneneHus OOJIBHBIX TPYIIIBI B COOTBETCTBHU C OPUTHHAIBHOM aHATOMO-TONOrpapruecKon
knaccupukanpn  JIB  Ob1  mpoBeneH  BHIOOp  JieueOHOW  TAaKTUKM M COOTBETCTBYIOIEE
mudepeHnnpoBanHoe Helipoxupypruueckoe edenne 1191 6ompHoTO.

Hcnonp3oBaHNe KOMIUIEKCHOTO JIedeOHO-IeYe0HOr0 IMOAX0Ja C Y4EeTOM AalTOPUTMOB IPH
JIUArHOCTUYECKOM 00CieI0BaHuH, 0TOOpE U JICYCHWH MAIlMeHTOB MO3BOJIMIO YIYUIINTh PE3YIbTATHI
nedeHus. B OmmkaiiimmeM IocieonepanoHHOM TEPHOAE MOJABIAIONIEe OOIBITUHCTBO OOIBHBIX
UMENN OTJIMYHBIE M XOpOIIHE pPE3yNbTaThl XUPYPrU4eCKOro JiedeHHs. HeyaoBIeTBOPUTEIbHBIX
pE3YIBTAaTOB HE OTMEYANIOCH.

OtnaneHHbIe Pe3yNbTaThl XHUPYPrUUECKOrO JIEUeHHsT OBUTH CIIeMYIOIMMU: OTINYHBIE — B 78,5%,
xopouue — 16,6% u ynosnetBoputensHblie — 4,9%, Ipu OTCYTCTBUM HEYIOBJIETBOPUTENBHBIX PE3YIIBTATOB.
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Introduction. Water-proofing of concrete, ferroconcrete, metal, wood and other construction
structures, pipelines of various purpose, including oil- and gas pipelines, as well as agglutination of
metal-concrete, metal-wood and other combinations is one of the most important and actual problems.
Materials of such types are not produced in Georgia. Import, transportation, customs duty of those
products and other expenses significantly increase the value of structures. Thus, the use of these
materials is unprofitable. Analogous situation is in the field of separation of paraffin and ceresin,
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petrolatum, luminophore and different types of bitumens from oil, on the basis of which it is possible
to produce small-scale deficient inexpensive products [1].

The production of the above-mentioned materials from the local raw materials and various
types of waste is highly relevant in Georgia.

To this end, the first step is to create laboratory and experimental modeling methods as a basis
for the future production technologies.

The strategic goal of the project is to create zero-discharge treatment schemes for organic and
mineral wastes to produce various types of deficient products in Georgia and, in addition, to avoid
pollution of the environment [2].

The project proposal deals with the preparation of various compositions of hydroinsulation
materials from inorganic components and oil waste in Georgia. It is also taken into account the
separation of luminophore, paraffin-ceresin and bitumen masses of various types from the wastes in
pipelines. The latter will be used as one of the components in waterproofing compositions.

Materials and methods.

All used chemicals were of analytical grade.

AFP Silica gel (activated fine porous silica gel) — manufacturer: Labstatus Ltd (Ukraine);
Petroleum ether (Sigma-Aldroch International GmbH, Germany).

Research results.

The purpose of the project is to create the basis for the production of hydroinsulating materials
and small-scale deficient, high-quality products - paraffin and ceresin, petrolatum, luminophore,
lubricants and bitumens for various purposes.

The novelty is the use of sedimentary waste in the oil pipeline to produce small-scale deficient
and expensive products such as: [3]

1. Paraffin (C,5-Cas; melt temperature 50-65 °C and more) and ceresin (Cy5-Css: melt temperature
is whithin the range 50-65 °C), which are of great demand for industrial and domestic purposes;

2. luminophoric component is needed to detect invisible cracks with the methods of luminescent
marking and luminescence microscopy;

3. High-melting tar mass is needed to obtain raw insulation materials (water-proofing and
anticorrosive ones), electrode coke and high-melting bitumen.

This is also important to avoid pollution of the environment [4].

Calculations showed that the use of waste is reasonable and economically profitable if the
content of the oil components is more than 30%. The Baku-Thbilisi-Ceyhan oil pipeline contains 60-75%
and more oil components. Therefore, separation of the above-mentioned products from the waste for the
further use is prospective to produce cheap materials.

The project plan provides fractioning of sedimentary waste in the oil pipeline and clearing
fractions without using traditional, expensive stages and adsorbents, catalysts and reagents.
Specifically, melting of sediment and fractionation of viscous mass is provided by rectification (under

atmospheric pressure) and molecular distillation (11072 mm Hg column residual pressure) up to the
temperature of 80-550 ° C; obtaining the following five fractions as a result of the rectification:

1. Fraction 80-190 °C - a) Solvent for industrial-technical purposes, b) Petroleum component;

2. Fraction 190-300 °C - Diesel fuel component;

3. Fraction 300-350 °C - Diesel fuel component with high cetane number;

4. Fraction 350-450 °C - Paraffin-ceresin component to produce candles, lubricating grease,
petrolatum, ointments and creams, mastics, impregnants, etc;

5. Fraction > 450 °C - raw material to obtain electrode coke, water-proofing materials,
bitumens and luminescence components, etc. [5];

6. Two more fractions: 450-500 ° C (for obtaining high quality luminophore) and 500-550 °C
(for obtaining high quality electrode coke) will be got by distillation of remaining viscous mass.

Table 1. Parameters of residue and isolated tar oil
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Conclusions.

The 5th fraction (> 450 °C), and the residue left after the molecular distillation are to be used as the
main component for preparing the test waterproofing compositions. Then the highly dispersed secondary
organic components (polimeric and/or rubber) and also highly dispersed inorganic components (sand,
gravel), then soluble glass (silicate solution) and other special additives will be added. Finally, these
mixtures will be homogenized at the temperature 60-75 °C and intensive stirring.

Obtaining of different samples of test hydro-insulation compositions is planned by varying the
component mass ratio and the type and quantity of specific additives. The study of mechanical and the
physical and chemical parameters of each sample will allow us to select the optimal composition of
the insulation material according to the specifics of its use.

The preparation of insulation materials for the following purposes is provided:

* Waterproofing of concrete, ferroconcrete, metal, wood and other construction structures;
filling and bonding of cracks;

* Flat roofing;

» Isolation of pipelines, including oil- and gas pipelines (hydro- and anti-corrosive isolation).
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