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Abstract. The results of adaptation of the methodology formipgecision surveying of the
ground relief using UAVs for conditions of marine coastal cliff are giveniswtork. Analysis of
the obtained digital images and created digital elevation models showed that this type of survey is
optimal for the consideredaturalobject buthas a number of limitations. Low cost and speed of
data acquisition are the advantages of the method. The processing complexity and interpreting data
in the presence of dense vegetation covemaad coastlinare disadvantages of theethod.
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ECOGEOGRAPHICAL PROBLEMS OF AIR POLLUTION
IN THE BIG CITIES OF AZERBAIJAN

EMammadova Sh, Ph.D., Baku State UniversifyBaky Azerbaijan
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Abstract.In connection with the development of urbanization, the protection of cities and
theenvironment, issues of restoring the ecological balance become an urgent issue. The scale and
intensity of product development in Azerbaijan enhance the anthropogeractiorpthe nature of
the regions. Such an effect is manifested in the pollution of soils with industrial, household waste,
chemical fertilizers, the burning of hydrocarbons, the emission of harmful substances in the water
and vehicles into the environmerntike in the whole world and in Azerbaijan, such negative
processes are no exception. In this regard, the environmental problems of cities and urban
agglomerations around the world are in the focus of attention of specialists and scientists.
Thepresentedarticle considers environmental and geographic problems that arose as a result of air
emissions in 8 cities of Azerbaijan. The historical properties of studying atmospheric pollution in
cities are analyzed, ecogeographic methods for studying atmosphdrttopoof cities are
identified, environmental pollutants of large cities and the ecogeographic properties of their
influence are considered. The ecological properties of the geographical condition, meteorological
climatic conditions in air pollution, a@space research in the study of atmospheric pollution in large
cities and the effect of pollution on the health of the population of large cities are studied.
Thetransport system of cities, their geography, and the effect of emissions of harmful, psisonou
substances into the atmosphere by vehicles on public health were also noted. Based on the methods
for predicting atmospheric air pollution in large cities and the-lmmar regression technique,
amathematical model of ecogeographic forecasting of allugon is applied. Comprehensive
indicators and the level of air pollution in unfavorable conditions for urban agglomerations are
determined.
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Keywords: meteorological and climatic conditions, aerospace, ecological and geographical,
favorable weather conditions, synoptic processes, mathematical model.
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Several bigscale air pollution disasters were recorded in the world in the XX century. For
example, the valley of Moz (Belgium) in 1930, almost became poison trap as a result of air
pollutants emitted to the atmosphere by the coke ovens, steel and zinc smelting plants, glass
factories and sulfuric acid plants located in the valley. The result was devastating, causing 63 deaths
and 600 positioned by the industrial sulfuric oxide [1].

The first dsaster caused by air pollution in the United States occurred Donora, Pennsylvania
in 1948. The pollutants emitted from several industrial enterprises such as sulfuric acid plant, steel
and zinc production plants settled on the land surface as a redeitnpérature inversion and
created the fog and air mixture causing breathing difficulty. As a result, 6000 people complained
about dizziness and sore throat and during the 3 days, 20 people died [2].

Among the many scientists who studied air pollution atsdimpact on living beings
D. Anjelkovich, C. Tolby, M. Saymons (1976), |. Barnes, V. Bastian, K. Beker, Z. Tong (1990),
C.Bond, A. Dahl , R. Hender son, L. B°nbaum (198
A. Kodavanti, U.Skladveyler, M. Kosta, D. Uatkinson (2004) should be mentioned.

Preparation of methods for the study of air pollution in USSR started in the 1960 s. In this
regard the scientific works of M. E. Berlyand, T. G. Berlyand (1968), E. Y. Bezuglaya,

L. R.Sonkira (1971), M. T. Dmitriyeva, G. P. Sidorenko (1976) and many others can be
specifically mentioned. Regarding the study of the air pollution and implementation of the prepared
methodology in Azerbaijan SSR the scientific works of A. A. Gorchiyev (1969), RRafiyev

(1970), R. B. Abdullayev (1993), B. H. Mammadov, B. A. Mammadov (1987), Sh. I. Mammadova
(19931 998) , M. A. Jabbarov (1973) and otherséo
A. M. Shikhlinski (1968), A. A. Madatzada (1948953, 1963), A. J.Ayyubov (1962, 1989),

M. A. Jabbarov (1973), B. A. Mammadov (1985), B. H. Mammadoy, I. A. Jafarova (1988),

A. A. Gorchiyev (1978, 1979, 1982), B. M. Madatzada (1987), R. Sh. Hasanov (1992, 1994) and
ot hersdé6 have been de vobdineatic andonetéotolegical tonditigns io the t h €
dispersion of air pollutants in Azerbaijan. The Russian scientists such as M. E. Berlyand,
T. K. Berlyand (1985), E. Y. Bezuglaya, L. R. Sonkina (1971), R. I. Onikul (1971), B. B. Goroshko,
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L. S. Gandi, V. K Petrenko, V. I. Arishkova (1973), S. I. Ponomarenko (1975) played an important
role in the preparation of theoretical and methodological base for the study of the role of
meteorological aspects in the dispersion of air pollutants.

First of all, the stug of urban air pollution as a subject was reflected in the sources of
ecological and geographical sciences. The studies conducted mainly covered the typological
directions of the urban atmosphere [3].

Generally, the conceptual base of air pollution ispitegaration of plans amtogramdor the
improvement of air quality management.

As being a strong and constant aspect of atmosphere air pollution has an impact on human
health and the environment. This problem is especially actual in big industrial €itiestering of
multi-profile industries, ovedeveloped transportation systems, the existence of industrial and
household waste problem in big cities results in a huge impact on all components of the
environment.

The geographical studies conducted ie Azerbaijan Republic play an important role in the
development of geographical science not only within boundaries of the CIS but also outside of its
limits. Furthermore, most of the geographers in Azerbaijan have the opportunity to study the
geographicaproblems both at the regional and global scale.

During the Soviet period, the scientific research activities of geographers in Azerbaijan were
mainly focused on two major directions. First and the most important direction was research
activities and studis focused on the geographical problems within the boundaries of Azerbaijan
SSR. The second direction in the geographical research was together with sciehtistitutd of
Geography of USSR Academy of Sciences to contribute to the studies of scientific problems which
had all union importance.

Research studies in the field of geography and geographical ecology started in the 80s of the
XX century and are still ongoing. (H. A. Aliyev, B. A. Budagov, Kh. Hasanov, Sh. Y. Goychayli,

M. A. Salmanov, N. K. Mikhailov, T. A. Khalilov, R. BAbdullayev ad others).

The democratization of public and social spheres in Azerbaijan as a result of the transition to
the new development path had a huge impact on the transformation of science and its rapid
development.

Analyzing geography and ecology together fhtidnelp us to clarify the following problems:
firstly, the integration of geography with newly emerged political and economic sciences at the
beginning of the XX century, formation of political geography; secondly, while studying natural
and social process identification of not only patterns of earth layer and social production but also
direct and indirect impact of the space processes and solar system on the earth layer and social
production; thirdly, right assessment of linkage and synthesis of geggnajphother sciences and
clarify the misinterpretation of geographical ecology ¢geology) and etc. It should be noted that,
some scientistsias sessed the idea of o6unified gie@gr aplt
years ago and reappeared aga the 70s of XX century (DN. Anuchin, Y. G.Saushkin, and
others). They insist that the abewentioned idea does not lead to the right results. However, it is
not acceptable. We can already witness the results of attention paid by the scienisstisleéa Df
6uni fied geographyd in the second half of the
century the reactivation of political geography, the emergence of geographical ecology and other
subdisciplines happened purely on the basefefidead 6 uni fi ed geographyo.
ecological geography on the bases of both physical and human geographies indicates the
development of geography not only as theoretical and methodological science but also its applied
fields.

All the above tidies weanalyzedand implemented have contributed to the development of
science in Azerbaijan. However, geomorphological, landscape, hydrometeorological, economical
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geography, landscapecology and other studies never researched the air pollution and its reasons in
cities and environment. Unlike the studies mentioned above, we first time in Azerbaijan conducted
research where the problems caused by the air pollution in the cities ob#aervere studied in a
complex way, the role of meteorologigdimatic conditions in dispersion of air pollutants
investigated and the sources of air pollution in the cities and its impact on human health have been
studied and correlation between thenvlem been i dent i futlizing the akraspaaed d i t
methods the air pollution areas in the cities have been spotted and prognosis/prediction schematics
have been prepared for the big cities of Azerbaijan. Diverse natural conditions and rich natural
resources create opportunities for the development of Azerbaijan Republic. The modern territorial
production complexes of the Republic developed based on the local natural resources and
conditions and as a result, the main sectors of urban productionehamged. The creation of
sustainable social and economic base of cities depends on the efficient assessment of the ecological
and geographical situation of the country and its regions.

Each of abovenentioned source has its own share in air pollutiordutwits originating from
stationary sources such as energy, maehinkling, chemistry, agriculture, light industry and etc.
are in the form of gas, dust and some as a liquid. Every air pollutant to some extent depending on
the meteorological conditiorlgy an important role in the deterioration of the ecological situation.

The assessment of the role of the meteorological conditions
in the air pollution of big cities of Azerbaijan
The natural climatic conditions have a big role in the air pollutioritids. As the main
component of climaticconditions, the speed and direction of the wind, synoptic conditions,
temperature, humidity ratio, fog, cloudiness and etc. have been considered. The main focus of this
research was synoptic processes, temperaturajdity, the speed and direction of the wind and
under the aerospace analysis, it was fog and cloudjhakie 1)

Table 1
FREQUENCY OF ATMOSPHERIC PROCESSES (%)
Types of Atmaspheric processes Annual frequency in % Repeat on seasons (%)
winter  spring summer autumn
Global air circulation 36 20 27 28 25
Entrance of tropical air masses 27 37 28 14 21
Impact of continental air masses 21 24 24 28 24
Impact of southern cyclones 16 31 27 23 19

One of the actual problems of ecogeographical research is the study of the air pollution of
multi-functional big cities and the protection of their atmosphere. Even though there were many
studies dedicated to this problem still some aspects of this prdia@leennot been studied enough.

The studies indicate that in air pollution of cities meteorological conditions also play an important
role besides the anthropogenic impacts [4]. Thus, while studying the air pollution of cities and
spreading of polluted pactes in the air it is important to consider not only, anthropogenic aspects

but also meteorological parameters of the area and the seasonal change of synoptic processes during
the year which also have crucial scientific and practical importance. Sinbeuthdaries of modern

cities cover very big areas, the change of existence and share of air pollutants in the atmosphere are
impacted by the mesoscale and macroscale climatic processes.

The studies found that the movement of air pollutants in the atmesphece they are
formed, depends owhethercondition and height, the shape of chimneys of the air pollutant
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emitting sources. It is known that maximal reach distance of air pollutants from a stationary source
in the windless condition is 20 to 40 timewm depending on the height of air pollution source.
Supposing that the industrial enterprise chimney height is i2then based on the abeve
mentioned assumption maximum density on the land surface has to be withinith& R and

this distance is engi to cover industrial and residential areas around the air pollution source.

Generally, there are 10 synofittimatic regions in Azerbaijan: Guishamakhi, Absheraon
Gobustan, CentraSteppe, Jeyranchiddozdag, Lankardmstara, Oguilsmayilli, ZagatalaShaki,

Garjai Gazakh, HigheKar ab ag h, Nakhchivan. Letds review t
located.

As a result of studies, it was found that the traffic is the main reason of higher anthropogenic
air pollutants such as carbon monoxide and génoduring the warmer periods of the year in the
cities of our Republic. The share of traffic emissions in the air pollution of industrial cities of
Azerbaijan is 6670% [5 10].

The analysis of observation data indicates that except Sumgait city therdiffeyences in
the quantities of traffic emissions into the air of big industrial cities in separate years. The quantities
of such pollutants in Baku in 2000 was 229,9 thousand tons but, in 2007 it was 410,7 thousand tons,
in Ganja city it was respectiweR0,8 and 37,2 thousand tons and in Sumgait, the city it was 14,3
and 8,2 thousand ton¥]].

The studies indicatelpi 13] that unfavorableweather conditions such as light breeze, high
temperature and humidity and foggy weather have more impact onctieased concentration of
air pollutant particles in the atmosphere. As a result of the several occurrences wifayronable
weather conditions in Sumgait city in last two years the air pollutants exceeded the allowable
density thresholds such as dus2i 2.0 times, nitrogen bxide 15i 2.5 times, carbon dioxide.@

3.0 times and in Ganja city dust, nitrogeroXid concentrations were higher than maximum
threshold. However, in other cities of Azerbaijan, the concentration of air pollutants in the
atmosphee were within the tolerances.

As a result of observations and analysis it was found that the level of air pollution in Baku
city is average, in Sumgait and Ganja it is moderate and in other cities it is low. The air pollution
almost was not observed in Rchivan city.

The role of aerospace research in the study of air pollution of cities

The results of largscale studies of atmospheric processglizing satellite imagery are
given belowmentioned studieslfii 16]. Those studies cover the investigation of earth surface
weather conditions based on the aerospace data.

It can be concluded from thebovementionedassumptions that anthropogenic pollution of
urban air is a pressing problem that many researchers have studied in modern times. At the same
time, not all aspects of the problem have been fully studied yet. Many scientists refer either to the
surface discrete surveillance data or aerospace data in rdssarch, However, surface and
aerospace surveillance data should be used to give a clearer picture of urban anthropogenic
pollution [17]. Images from artificial satellites allow us to identify trends in the development of
anthropogenic landscapes, idgntways to disperse atmospheric pollutants, identify areas of
accumulation of pollutants and so on. However, to fully understand the state of atmospheric
contamination, comprehensive use of appropriate surface and direct aerial (radiosonductivity)
measureents with multfield space shots is required. Only in this case can the maximum effect be
monitored by air pollution. Such an approach is more appropriate in exploring urban anthropogenic
pollution. These researches allow us to determine the generaingatif air pollution and the
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dynamics of pollution hoses in cities, as well as the relationship between pollutant concentrations
and meteorological conditions.

The main problem of cities in the creation and maintenance of a favorable environment for
peopk. Cleanliness is a necessary condition for a p&soistence, but also an important factor in
the welltbeing of his or her life, and a means to meet his spiritual and aesthetic needs. With the
growth of industrial facilities and other stationary sosr@®nditions for anthropogenic pollution of
the environment are created, which negatively affects human health.

The Absherommegapolis area is home to large industcahterswith numerous sources of
pollution, as is known from the quantitative and daséile methods of estimating harmful gas
mixtures and watevaporin the atmosphere. An infrared spectrometer (l28swas mounted on
the AN-30 to study atmospheric gas mixtures in the Absheron peninsula. The purpose of the
measurements is to investigdtee impact of large enterprises on the composition of atmospheric
gas on the basis of an integrated amount of minor gas mixtures, to predict the environmental impact
of the data obtained, and to determine the absorption strips in the measurement ranges.
Measurements were made at a height of 500 m to 6000 m. Alirttegtit was divided into sheets
that differed 50 Pa by atmospheric pressure. Measurements were made at the boundaries of all
layers except the last layer. Based on earlier experiments, thgavenaperature in the sheet was
calculated based on the amount of watgyor[17].

Analysis of aerobiotic conditions revealed that the smoke cloud over the Absheron peninsula
is formed at < 2 m/sec wind speed, high relative humidity (>90%) and strongioneAt this
point, the smoke of the mentioned cities occurs. Thusigitttime in the steady temperature
stratification and high air humidity, no harmful impurities amatteredand their accumulation
occurs on the surface. At nightfall, when theface inversion is more intense, high concentrations
of harmful impurities are recorded in the air. In the morning, surface inversion collapses and height
inversion forms due to the S@nsurface heating and wind speeds forn(iRigure 1) The lower
bounday of such inversion is gradually increasing, and in this connection, the volume of air is
increased, which also includes harmful impurities from sources of pollution. At this time, a cloud of
smoke is formed in the inversion layer at high air humidigy 20].

It should be noted that industrial fumes usually have strip monograde in space images, while
the texture is matte or fibrous. Fogs of industrial origin often form on cities. Such fumes tend to
have a clearer tone and higher albedo value in spamgesn Such fumes are characteristic of the
coastal strip of the city of Sumgait and are clearly visible in the photographs from thjé % 36}.

They have a clear tone in the photos and are formed by the inversion layer as well as by the high
humidity (>90%). Presence of harmful substances in the atmosphere.

In addition, the appearance deteriorates due to the convers@®® afito the aerosol. Thus,
the rate of rotation is sometimes up to several percent per Fuaris due to the fact that sulfur
dioxide is more readily soluble in fumes than in gases. This is due to the fact that there are some
micronutrients that have catalyst properties, usually in fumes. Due to these micronutrients,
oxidation is becoming more intense. If the fume contains metabise(®anganese, iron, copper)
or ammonia, the oxidation process is accelerated. At the same time, the weight of the harmful
mixture increases, with 1 g of sulfuric acid produces 1.5 g of sulfurid atjd5, 17, 21].

It is not always possible to identimog pollution at the land based meteorological stations.
However, it is possible to identify smog with the multicomponent satellite im@gethe satellite
image which has spectral range ofi@.1 microns Figure 2i 3) it is possible to see that tone of
image of area covered with the industrial smog is closer to the tone of water object image. Thus, it
is difficult to distinguish the outlines of Baku and Sumagait cities. Theccarrednot only due to
thetemperaturénverson b ut al s o a dslamds Canstaptdemperatmdtratifichtiena t
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causes the creation of smog in the-sukersion layer and formation of industrial smog pollution.
The urban O6heat i nfl uenc e boundarofrcreated rog hiashheggher n v e
temperaturecompared to théemperatureon the land surface. Therefore, in infrared images the
industrial smog is seen darker than fog in the space.

Figure 1. Thalistributionarea of S@at the highest/dangerous speed limit of northern wind

Using the satellite information creates an opportunity to study the overall tendencies of air
pollution levels of cities, distribution of air pollutants in the air and to identify the correlation
betveen the density of air pollutants and meteorological conditions. The obtained study results have
practical/applied importance. These results can be used for a wide range of purposes such as the
organization of monitoring of the air pollution, urban plamgnand development, planning of the
location of the industrial and residential areas, implementation of air protection activities and etc.

mkm.

Figure 3 A snapshot of satellite imagery of Absheron peninsula. Meté®0d mkm, b) 07i 1.1
mkm.
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The assessment of the impact of air pollution
on the human health in the big cities of Azerbaijan

It is indicated in the studigbat [15, 17, 21i 23] there is a correlation between the level of air
pollution and some diseases (such as damage to the upper respiratory tract, heart problems,
bronchitis, asthma, pneumonia, pulmonary emphysema, eye diseases and etc.).

One of the most nessing ecogeographical problems is the air pollution of the urban
environment and protection of the health of the urban population.

Year by year analysis indicate that the number of deaths among wad@ngopulation
decreased 1103Personsin 1990 and12084personsin 2000. However, the rise in the mortality
rates in this group again was observed in 2005 and 2006 (respectively, 13945; 14243 p4ople) [

(Figure 4.
a) b)

N N
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Figure 4. The dependence of the number of malignant tumor diseases on Air Polligboper 1000
person) a) year 2006; b) between years 2206

Babies who are most susceptible to air pollution are almostdarator of the quality of the
environment and human health. The statistical indicators clearly confirm this fact. Infant mortality
was 4193 in 1990 and 1508 in 2006. The infant mortality decreased in 2906 betweEe200€90
Unfortunately, this type ohifant mortality numbers is again at the risk of increase.

The infant mortality indicators among the cities of Azerbaijan Republic was as following:
Baku cityd 769 in 1990, 511 in 2006, Sumgait cély 127 in 1990, 83 in 2006, Ganjity 0 61
in 1990, 38 in2006, Shaki cityy 81 in 1990, 47 in 2006, Lankaran cdy 70 in 1990, 22 in 2000,
Shirvand 35 in 1990, 7 in 2006, Mingachewity 0 44 in 1990, 9 in 2006, Nakhchivan cidy
18 in 1990, 6 in 20062¢i 25].

Table 2.
THE RESULTS OF THE ANALYSIS OF CORRELHAON BETWEEN AIR POLLUTION INDEX
AND THE MALIGNANT TUMOR DISEASE FOR FIVE YEARS PERIOD

Year a s, b s, R re n
2002 1.59 1.06 0.11 0.03 0.69 0.48
2003 1.47 1.17 0.13 0.03 0.58 0.34
2004 1.94 0.95 0.10 0.02 0.69 0.46
2005 1.93 1.25 0.11 0.04 0.42 0.18
2006 1.58 1.16 0.11 0.02 0.66 0.43
For allperiods 1.80 111 0.11 0.01 0.60 0.36
Average for period 1.67 1.00 0.12 0.02 0.62 0.38
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In the Table2 a & free limit of regression equatiob;d API-coefficient;r d correlation
factor;n & number of cities in the study.
It is obvious from thélable 2 that the correlation between air pollution index and malignant

tumor diseases is high and sustainable. All statigp@eimeter¢a,s,, b, S,, R) change very little

from year to year. Between years 20PQ06 the correlation coefficient was60 ° 0.07. The
correlation between Air Pollution Index and malignant tumor diseases is illustratedrigtine4
below.

Location of the city in the mountainous or hilly area can cause rapid diffusion of air pollutants
if the natural terrain cuts the wind speed ltheel of air pollution might increasdhat is why in the
cities which are located in the valleys the air pollutants get trapped and as a result the level of air
pollution increases. Even though the wind speed can decrease the air pollution near tiloa pollut
source, it causes the air pollutants to diffuse into wider areas. The sun light causes the increase in
the air pollution level by causing the start of formation of photochemical smog and decomposition
of moist pollutants in the air or formation of n@@mpoundsHowever, the rairtleansthe air and
decreases the air pollution.

ACI

o 10 20 30 40 S0

Figure 4 The dependence of the number of malignant tumor diseases on Air Pollution Index (per
1000 personlror the big cities of Azerbaijan (Baku, Garmgait)

It was faund that there was decrease in the concentration of different air pollutants (nitrogen,
carbon dioxide) in the years 20@D10 However,the ratio of som@ollutantsper person started to
decrease in 201[26].

The transport system geography?akerbaijan and assessment of its environmental impact

The transport system is the base of modern economic infrastructure of Azerbaijan Republic.
Currently,thereare more than 860 thousand motor vehicles in the Reptibkcincreasing usage of
motor vehites per year leads to the high concentrations oftmoning hydrocarbons, as well as
lead, mercury compounds, sulfur, nitrogen, carbon monoxide, benzopyran and other hazardous
substances. Hazardous emissions from the motor vehicles enter into the@wdivé the biosphere
and affect it. Lead, which is a part of the used gas emissions, is highly toxic which might affect the
human body. The emissions entering into the lower layers of the atmosphere are poorly distributed
when no windy weather is observéd.that case since warm air magsonglyrises in the central
streets of the city, the toxic emissions are unable to spread largely. Mostly the emissions are
accumulated between skyscrapers, in the lower relief areas. The pollution of air in theydities b
transport emissions also impact health of urban population.

The main emissions from the motor vehicles include toxic gases such as sulfur compounds,
nitrogen oxide, carbon dioxide and carbon monoxide and mechanical gas n{ikalnes3)
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CQO (carbon dioxide) of course is the number one pollutant and most of it emitted by the
motor vehicles. Theandustry emissions of carbon dioxidare 5 times less compared to the
emissionf motor vehicles [2].

Sincethe CO has a toxic effect it is more dangus to human life and it is lighter than oxygen
by interacting with the hemoglobin in the blood creates stable carbohydrobulirredslahuman
body hasan oxygen deficiencyCO also causes disorders of the cardiovascular system. Carbon
dioxide (CO) las lethal threat to the people who has cardiovasdidaasesd7].

Table 3
COMPOSITIONOF EXHAUST GASES EMITTED FROMA\UTOMOBILES MG/M3
Compounds The quantity of pollutants emitted to the air under different conditions
When engine is idle Low speed High speed
NOy 0i 50 minit 1000 mint 4000 mint
(6{0) 3i 10 size, % 3i 8 size, % 1i 5 size, %
HC 3001 8000 mint 200500 min? 100/ 300 mirt
CO 6.51 8.0size, % 7111 size, % 12/ 13 size, %

Nitrogen oxides are involved iphotochemicalprocesses. There is a close connection
between the level of photochemical pollution in the air@mng mode. Huge amounts of nitrogen
oxide and hydrocarbon gases emitted to the air during the morningsyemdgs when théraffic
intensity is especially high. These gases emitted to the air react with each other and cause
photochemical contamination of diteople with chronic cardiovascular and respiratory diseases are
highly sensitive to nitrogen oxid¢28].

The level of overloading of streets and main roads of the city leads to the fact that, at a
specified speed, theehiclesoperating time may be less than 30% of the total-timé of traffic in
the city, the length of the acceleration and braking (slowdown) areas is abh80P& @f the total
distance traveled by the vehicl&ngine idle run time is 1%5%; slowdownd 13/ 32%;
acceleration 1837%; the set speed isi154%.

Study of impact of the transport emissions on the human health

50% of diseases caused by environmental factors cause more serious complications in the
elderly. In the atmospheric air, there are mainly migand inorganic pollutants of anthropogenic
origin. The main reason for their diffusion in the atmosphere is industrial enterprises, road transport,
and most pollutants play a major role in human morbidity, including sulfur dioxide, nitrogen oxides,
carlon dioxide and carbohydrates. Sulfur, phenol, styrene, hydrdgende, hydrogetiluoride,
formaldehyde,ethylbenzeng chlorine, benzopyrene metals, and others also play a role in air
pollution. Respiratory, digestive, nervous, endocrine, cardiovasdileod and gastrointestinal
diseases, diabetes, allergies, maligmamtors anomalies, complications of pregnancy and so on.

Babies who are most susceptible to air pollution are almost an indicator of the quality of the
environment and human health. Ts$tatistical indicators clearly confirm this fact. Infant mortality
was 4193 in 1990 and 1508 in 2006. The infant mortality decreased in 2906 betweE2004990
Unfortunately, this type of infant mortality numbers is again at the risk of increase.

Too manyvehicles in the big cities increases the degree of air pollution in those cities. The
share of pollutants originating from transport emissions constitute the0%® of overall air
pollution.

The actual studies of the traffic flow on the highways and ovads are recommended to
carry out within 20 minutes from 08:00 to 10:00 and from 17:00 to 19:00 in rush hours of the traffic
movement.
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The studies indicate that there is Amear dependence between traffic speed and density.
This dependence calculataging Greenshields model and is expressed as traffic déagjtye 5).
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Figure 5. Dependence of;Roefficient on the traffic speed

When the traffic density r increases (increase in the number of vehicles on the roads), the
drivers in order to ensure safe driving distance decreaspéeed V.

When the traffic flow with mixed content is 120 per kkeh, provided that the free movement
velocity of the motor vehicles is 60 km/hour in the city, thesx$hare of the maximum intensity
of the traffic flowacross one strip of the highway under urban conditions could be shown as follows
(Figures 6i 7):
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Figure 6. Dependence of traffic intensity and its overall dynamic dimensions on traffic speed
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Figure 7. The dispersion of maximal traffic intengityNmax
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Currently, when the studies of the highways are carried out, the velocity of the motor vehicles
of different types is evaluated based on the visual method, which leads to the major errors regarding
the results. Therefore, it would be more reasonable to use internet based geographical information

services. These systems inform the observer of teetstrad network condition on an operational

basis.

As experience shows, to define the queue length in front of a crossroad based on the visual
method is difficult. Hence, the calculation method is recommended to use. This method is based on
the maximum itensity, velocity and density values of the traffic flow. The geographical
information system is recommended to be applied in operative mode together with the-internet

services in the major cities with high traffic intensity of motor vehicles, which isidered more

accurate and reasonalp].

Tadgqiq olunan saharin kii¢a - yol sabakasi

ANS torkibi, intensivliyi va
harakat siiratinin agiq
havada tadqiqi

harakatin
intensivliyi

Avtomagistrallarin
xotti sahalorinin
uzunlugu, eni

Déird yol aynicist
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Air pollution assessment scheme on the highways and at the crossroads using GIS.
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As calculationsrepresent, when the traffic speed is reduced at the highway crossroads, CO
emissions increase, while N®missions decrease.

When the traffic intensity increases, the maximum surface concentrations also increase. When
the traffic speed is reduced from 6@k to 5 km/h, the density of carbon dioxide in the linear areas
of highways increasesSi 8.0 times, while the density of nitrogen oxide decreas#sli times.

When the queue length increases (from 30 m to 250 m) at the regulated crossroads, the level
of air pollution with carbon dioxide increase®%.5 times on average and thus, exceed 1 ADL (the
allowable density limit).

The method of prediction of air pollution in the big cities

One of the methods used in environmental studies in urban areas is monitoring, which is one
of the most important scientific issues of the economy and environment. The main objective of
monitoring the megacities is to achieve environmental assessmetrgl @wd forecasting in an
area where millions of peoplee, and hundreds of industries opergité.

In the large cities, the followings are the factors that are considered environmentally sound:

1. Optimal location of large industria@nterprises, thermal power plants (TPP), kdghsity
transport arteries and concentration of pollution sources in a particular area.

2. The direction of winds that play a key role in the transport of pollutants, that is, the relative
preference.

The expeted concentration of pollutants at specific points should be calculated, taking into
account the location and production capacity of enterprises in the city in order to establish
environmental monitoring of atmospheric air when implementing applicatioesss

Based on the calculations, it is possible to draw up a thematic environmental map on the
urban area plan that reflects the expected concentration of pollutants. The map should be designed
in such a way that it can be continuously corrected and cardpradditional information.

Recent measurements show that NO 4B, emissions can be recorded at a distance of
1.0i 1.5 km, while the concentration of gases at a temperature AfG0 i pm. ICQrrently, a
number of foreign firms (Bruner, Vicolet) prode Furye spectrometers that work on various
applicationslt allows quantitative and qualitative estimation of a number of gas mixtures by means
of devices, and also allows determining the temperature of gas mixtures.

It has been established that the temagure in the water spectrum corresponds to the
temperature determined by the carbon dioxide (CO) spectrum. The accuracy of setting the
temperature varies depending on the source temperature. When the source temperature ks ,1000
the measurement accuyac i S not |l ess than 20 AK. To deter
CO, NO, CHs gases, a special noise reduction program is applied at the system entrance. The
minimum concentration of gases varfes different gases: For example, 0,87m for CO;0.5 ppm
for NO; 0.1 ppm for CH[15, 17].

Ecogeographic prediction of air pollution using ntimear regression method

Development of methods for forecasting air pollution is one of the key issues that arise in the
context of air protection problems. Pi&tns and warnings of high air pollution are considered as
the basis for the regulation of wastes during the meteorological conditions and for mitigation
measures.

Regression analysis examines the relationship between one dependent variable and several
independent variables. This relationship is expressed by the mathematical model, that is, the
equation that connects the dependent variable to the independent variables. In the context of
regression analysis, this model is expressed as follows:
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The effectiveness of the developed prediction scheme (used to establish regression equations)
and independent (not involved in the regression equation) is monitored.

The work done is aimed at improving the quality of pollution assessment using a new forecast
method.The model can be proposed for operational use in industrial cities, as well as for warning of
the dangerous level of air pollutigRigures 810).
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Figure 8. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily
concentratios (in Baku city).
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Figure 9. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily
concentrations (in Sumagait city)
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Figure 10. Correlation graph of the maximum daily nitrogen oxide measured and predicted daily
concentrations (in Minghacheuvir city)
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The main goal of implemented study is to improve the quality of air pollution assessment
using a new prognosis method. Tiedel can be offered for operational use in the industrial city,
as well as for warning of the dangerous level of air pollution

Mathematical model of prognosis of air pollution in industrial cities

As a key criterion for assessing atmospheric air pollution, the permissible mix of the
hazardous mixture is taken into account Concentration allowable limit (O&@)total mass of the
mixture is used as a key indicator of air pollution ridkwever, ths is true for dust and aerosols, as
for gases.

From the foregoing it can be said that the wind is the one that most influences the speed of
dissolution in the air, or rather its velocity. So, when thereVage3- Sm/ san persistent events in
the atmosphere, there atefavorable conditions for scattering of impuriti€Subsequently,
precipitation has the necessary effect on the change in the concentration of atmospheric pollutants.
For example: mixtures that are soluble in fog are almost completely absorbed by wpletsdr
The formation of acids occur§hus, sulfur dioxide is converted to sulfuric acid under raisthe

same time, wherr 0.09MM the amount of rainfall is around the clock, pollutants are washed away,
which leads to their purification. In addition, it hasbheestablished that the presence of pollutants

in the atmosphere changés= 0 and T B Oattaches itself

Determination of complex indicators and levels
of air pollution in unfavorable meteorological conditions

Many researchesddress complex indicators of atmospheric pollution. Such indicators are
used to determine the relationship between the pollution of the population with atmospheric
pollution, the determination of comprehensive standards for atmospheric cleanliness, the
prioritization of settlements and so on. The study addresses complex indicators for thershort
regulation of industrial waste emissid@8, 27,29 31].

Three working modes are proposed in unfavorable weather conditions (UWC). Under the first
production regime, emissions are reduced through organizational meadarethe second
production mode, the capacity of auxiliary production is redustthe end, they move to the third
production mode, reducing the main production

There are many approaches ke tdetermination of atmospheric pollution levelsi[34].

Here are two problems: what pollution will be determined by atmospheric pollution and how many
levels and levels of pollution should be determined. For example, in the UShE38] are four
levelsof high atmospheric pollution: reserve, excitement, danger, and extreme.danger

Atmospheric contamination is characterized by pollutants contained in it. The greater the
content of the contaminant, the stronger the pollution. So, because there aretdiffbstances in
the atmosphere, the same value of their presence does not mean that they are the same. As we
know, the harm of a substance is characterized bgA€. To compare risk or collect different
pollutants, it is necessary to look at theitio to CAC.Based on this, the following sequence of
atmospheric pollution assessment is proposed, taking into account the disadvantages and
weaknesses of the methods discussed above

Initial data for the determination of atmospheric pollution are tak®nconsideration at the
d point of thel & ingredient at the 4point, which is done three times a day, for example®at 7
13%, 192 In cities, it can be measured from tHestation. The normalized ratio of each ingredient
is as following:
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C, =0d,/YVQH

here gqo 0 the intensity measured at any moment of observat?{)\ﬁc,gH 0 onetime
maximum YVQH.

We can record the average value of the normalifeccomponent for all points:

1N
C=—a Cpli

| n=1

hereNi-i 8 is the number of stations with measured concentrations of the ingredient.

When estimating the level of contamination, it should be noted that during the average
atmospheric pollutionCp, C°, Swill be equal to one unifThen, high atmospheric pollutioniliv
characterize the change in these indicators from one unit to the maximum.

According to the research, the most harmful ingredient for Baku city is soot and dust,
formaldehyde for the Ganja city, and dust, soot and hydrogen sulfide for Sumgait city.

Results and recommendations

1. Generally, the concept of air pollution reflects the certain events and processes which lead
to the worsening of the actual and natural qualitgtofosphereln a narrow sense, according to the
agreed conception of tft@omecon states, the air pollution is defined as emission of pollutants into
the air in the solid, liquid and gas foriirhe protection of atmosphecannotbe successfubnly by
the one sided or half implemented activities that directed to the specificupbli on sour ce.
regard, the better results can be achieved only by objective and multifaceted approach to the
identification of each pollution source and mitigation of their impacts.

2. Even though many studies have been conducted up to now, @eredpted model of
dispersion of pollutant compounds in the air is not existing yet. The difficulty and difference of
these processes linked with the subjective aspects. For 10 km distance 10 km -8é#g&aydill
model is used and this is working model Infernational Atomic Energy Agencamong other
model s used for identificat i preparedlytha Experinpeotdl | ut a
Meteorologicallnstitute can be mentioned. This model is used for 100 km distance. The scientific
foundation of model and its comparison with Pasg@lfford model is given.

3. Air temperaturewind direction and speed and also average monthly and annual indicators
for the carbon monoxide in the atmosphere of Baku city based on the data gathered in rezent year
(1990 2012) observations was calculatéd. curves indicating the dynamics of change of average
monthly density of the carbanonoxidein the air of Baku city for last five years depending on the
temperatureand wind speed, it is seen that even thoughaintemperaturevas higher in August,
the concentration of carbon dioxide was higher in June and July when the wind speed is relatively
lower. In general, it was found that there is high correlation between courses of curves (correlation
coefficients chage from 073 to 088).

4. Studies indicate that since the chemical composition of rains changes over the seasons the
density of compounds calculated based on average annual indaratoe current year. According
to the results of the observations atddiesthe average annual composition of rain in Baku city is
as following: 19%5% sulphate, $% nitrate, 10% ammonium, 10% chloride, 26 hydrocarbon,

0.02% phosphate8.73% calcium and3.75% magnesium ions. More than half of the identified air
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pollutants are transport emissions. Specifically, higher intensity of traffic in Baku considerably
differs it from other cities of Republic in terms of share of toxic substances in the rain.

5. Studes found that the main reason of higher concentratiomaniful ingredients of
anthropogenic origin such as carbon monoxide, nitrogen compounds in the air of cities during the
war mer periods of the year i s mohiaesinthedvarai | es 6
ingredients of the air pollutants in industrial cities of Azerbaijan is betweEn06b. First time in
Azerbaijan we observed that, except Sumgait city there were differences in the quantities of traffic
emissions into the air of bigndustrial cities inseparateyears. The quantity of such pollutants in
Baku in 2000 was 229 thousand tons but, in 2007 it was 4lthousand tons, in Ganja city it was
respectively 2@ and 372 thousand tons and in Sumgait dttyvas14.3 and & thousnd tons.

6. Babies who are most susceptible to air pollution are almost an indicator of the quality of the
environment and human health. The statistical indicators clearly confirm this fact. Infant mortality
was 4193 in 1990 and 1508 in 2006. The infamtrtality decreased 2906 between 198004.
Unfortunately, this type of infant mortality numbers is again at the risk of increasetime in
Azerbaijan the study was conducted and the infant mortality indicators among the cities of Republic
were identifed as following: Bal cityd 769 in 1990, 511 in 2006, Sumgaity 8 127 in1990,

83 in 2006, Ganjaity 8 61 in 1990, 38 in 2006Shaki cityd 81 in 1990, 47 in 2006, Lankaran
city 8 70in 1990, 22 in 2000Shrvand 35 in 1990, 7 in 2006, Minghevircity 8 44 in 1990,
9in 2006,Nakhchivancity 8 18 in1990, 6 in 2006.

7.As a result of studies we found that existencbayiful pollutants in the air increases the
diseases of populatidd0i 40%. Moreover, the correlation analysis between air pollutnaiex and
malignant tumor diseases have been carried out and the correlation percenta@8éé 8&s
found.

8. It was found that, in some cities Akerbaijan(Baku, Ganja, Mingachevir, Sumgait) the
correlation coefficient between air pollution index amdpiratory diseases is low. It should be
mentioned that, when air pollution index increases or decreases then its indicator changes also in the
density of sulfur dioxidelt is found that when air pollution index changes, the number of
respiratory dise&sis increases. For example, the change in the air pollution index just for two
units, corresponds to the 100 ghi® change in the density of sulfur dioxide. Such an increase in air
pollution causes 12% increase in overall disease numbers. This istoldserindicators of other
researchers.

9. First time in Azerbaijan with the aid of multbne satellite images the clouds of smoke
were observed over the Sumgait city area, to the south from it and west of Absheron peninsula and
it was identified that th main mass of the air pollutants concentrated up to the 60m height.
Furthermoresmog was recorded over the Baku city based on the analysis of satellite images and
according to the tone of the images the smog was lighter than the one observed over Sumgait
industrialarea. The comparison whageof smoke clouds and the dispersion areas of the density of
SO gas indicates that the density of S0 Baku area has smaller indicator (up to 2 allowable
density limit) than in the industrial areas@iimgait under the strong/dangerous wind conditigm (
= 1.7 m/sec).

10.The remote optical method is more efficient method of studying the aaogpheric
aerosal This method creates the opportunity to get operative, precise and reliable inforrhation a
the dispersion areas of brightness of the background aerosol in the atmosphere. In this regard, the
method of study of the angular structure of bnightnessof the aerosogpollution in the atmosphere
over the Baku city wasonsidered

11.1t was fownd that when the traffic speed is reduced at the highway crossroads, CO
emissions increase, while NGemissions decrease. When the traffic intensity increases, the
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maximum surface concentrations also increase. When the traffic speed is reduced from #®0 km/h
5 km/h, the density of carbon dioxide in the linear areas of highways incre&s®8 times, while
the density of nitrogen oxide decreasel§ 1.6 times. When the queue length increases (from 30 m
to 250 m) at the regulated crossroads, the leveirgiadiution with carbon dioxide increase<0b
6.5 times on average and thus, exceed 1 ADL (the allowable density limit).

12.According to the analysis which were carried out first time in Azerbaijan, the highest level
of air pollution with the basic and specific compounds in the Republic are observed in Sumgait,
Baku and Shirvan cities. The highest averagmual density of airpollutant ingredients was
observed in Sumgait city and the concentration of chlorine was 2.7 times; hydrogen fluoride 2.0
times; nitrogen bxide 2.2 times above the allowable denBityit.

13.The observations of air pollution in Baku city are carrietl @u9 observation stations
located at the Sabail, Nizami, Narimanov, Binagadi, Khatai, Yasamal and Sabunchu districts of the
city and observations covered dust, sulfur dioxide, dissolved sulfates, carbon dioxide, nitrogen 4
oxide, nitrogen xide, hydrogn sulfide smoke blacksolid fluorides, hydrogen fluoride, chlorine,
ammonia, sulfuric acid, formaldehydarfural concentrations in the air.

14.The meteorologicatapacity of atmosphere was determined by us on the sample of Ganja
city first time in Azerbaijan Annually, there are 90.74 days with the wind speedidf fh/sec in
Ganja. The repetition of the such winds occur between September and Decemb&r88.days).
During other months such windy dagsnstitute6.06 7.44 days. The average annuaturrence of
days with the wind speed ofé/sec is 9.77These days are observed in lll, IV, VII and VIII months
(5.2 5.55). It varies between 2.03.04 in October, November, December and January.

15.The correlation graph reflecting the difference kew actual and prognosed density of
pollutants was used in order to enseféiciency of preparedprognosigprediction schematic and
first time in Azerbaijan the efficiency of the prognosis/prediction schematic for several cities of
Republic was providedMain purpose ofitilizing the prognosis method was to increase the quality
of air pollution assessmerievel. The end result model might be proposed for operative use in
industrial cities for the warning of dangerous level of air pollution in them.
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THE ROLE OF ENVIRONMENTAL FACTORS IN THE FORMATION OF SOIL COVER
STRUCTURE OF THE ZEYAMCHAY BASIN

EMammadovaM., Architecture and Construction University of AzerbaijBaky Azerbaijan
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Abstract The Zayamchay basin is selected by its complex structuegious climatic
conditions, rich vegetation and daich rocks. This variation of séiforming factors has led to the
formation ofvariousforms ofsoil coverstructurewithin the basin. Therefore, tlsudy of land and
its space manifestatiod the soil cover structuredetail mapping, evaluation and optimizatién
both scientifically theoretical and practical. The Zeyamchay basin, which is located on thé north
western slope of the Lesser Caucasus, is the object of the research. The Zeyamchay basin is selecte
by its complex relief structure, various climatic conditions, rich vegetation andisitocks. The
area of the basin is 94200 hectares. The basin €@aet of Tovuz, Shamkir and Gadabay districts
from the administrative point of viewhese kind of sailforming factorshave led to the formation
of different forms ofsoil cover structurewithin the basin. During the research, empirical
information is ctlected from cartographic, soil research, aerospat@dscape and
geomorphological methods and so on was used.
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Keywords: Zayamchay basirsoil type soil cover structures
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UNIVERSITIES IDEASABOUT HUMAN DEVELOPMENT

E Petrenko E, M.D., The LesgafiNational State University of Physical Education, Sports and
Health St.Petersburg, Russi@eptanatomy@hotmail.com
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Abstract The article discusses the main provisions of the baowhich its author described
the development of man with certain differences from the ideas existing in universities on this
problem, which arose as a result of his many years of research, analysis of his own and literary data.
Human development at differestages, before and after birth, the author studied on the basis of
taking into account the close relationship of all parts of the body of the individual, all his organs,
such important features of his development as uneven growth rates and directiogansfand
asynchronous during ontogenesis development of different emerging organ systems. The greatest
novelty of such a representation in the book under discussion concerns the digestive, venous and
lymphatic systems, the development of which the aulias investigated to the greatest extent,
although he has conducted other studies.
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COMPARATIVE CHARACTERISTICS OF FLORAS OF THE GAN YKH-AIRICHAI
VALLEY AND IL ISU NATURE RESERVE (AZERBAIJAN )

E SaryevaG., Baku State UniversitBaku,Azerbaijan
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Abstract This article contains the results of a comparative analysis of floras of thkian
Airichai valley and llisu nature reservighe number of taxa forming the modern flora of theexall
and the reserve are 959 and 857, respectively. The coefficient of floristic similarity of the two
territories for genera is 31.7%, for species 16.6%.
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Abstract. The nature of nutrition modifies the metabolism of substances and ensures either
normal functioning orcontributes to metabolic disorders and the developmepathologies. A
study was made of the effect of different feeding diets (lipid, carbohydrate and protein) on the blood
biochemical profile of adult sexually mature rats. The work was performed on 28 white laboratory
male rats weighing 18@50 g, which wez 4 goups: the first (1) group (13 was fed exclusively
with lipids (fa tail fat), the second (2, 8 carbohydates (sugar), the third (3, A0 proteins,
and the fourth (4, nA & standard food. The levels of glucose, cholesterol, total protein and
albumin were determined by the colorimetric method. It was revealed that when taking lipid food in
the blood, levels of cholesterol, glucose, total protein and albumin increased; when consuming
carbohydrate fee@ the content of glucose and lipids; whesnsuming a protein died total
protein, albumin and lipids. The concentration of cholesterol increased with the use of all types of
diet, especially significantly with lipid. Thus, glucose concentration increased with carbohydrate
and lipid diets; total pteind with protein; glucose equally with lipid and carbohydrate. The
highest concentration of albumin is observed with a lipid diet, the lawasith a carbohydrate.

s dzv y jfpdztgo Odzdf dH', B dCd, kcedjosH', Sdjhls)]
Ok Bbdsdds, HdMiteslsj ddsL, ddfdHBGL

Keywords lipids, proteins, carbohydrates, blood, cholesterol, glucose, total protein, albumin,
dysproteinosis, lipidosis
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AGE AND MICROBIOTA: EPIGENETIC AND DIETARY PROTECTION,
ENDOTHELIAL AND VASCULAR REHABILITATION,
THE NEW OPERATED HEALTHY BIOMICROBIOTA

ERomanchuk P.ORCID: 0006000206031014,SPIN-code: 25469211,Academician RAMTN,
Geriatric CenterSamara, Russi&@omanchukpi@yandex.ru

¢ dzdzts Is O g din.dzj H s Odz' sfdats e dz" § mMse toj d3J dzdz" J d
tLfdejdgjIsduy mEs2, HdJdIsdyuyd MEs2 d Bds®izd CtecsB sl
RMCEMmMmilse j dadz 2 d dzls j dzdzj Tdsd € tc txiBj RitdsGre) Is dff ts Lcodigdzves Is
oLOdiBHI2Msadd B3 cJjdaiIsdud MBd BLOdiz nfisdddejj daddlsrd y g f
Htsdzée sdzj Isdw . 1 s9 OW EftcOo dzv j BOW LHStctso OW B dt
WEdC ydtsdzOdzr detsy d MB OdzOdznd tetso O dzdes jls & JHIsEXHBG S0 teg] dgis
&B3d Hd ydq dzp ¢ Ow ftocsctcOBBBO  Oydj dzls O, C tslgftelzg @2 dzdf s L
fdlsOlsj dz' dzts?2 {1 §fdedjdeilsdc¢d d WOLdt fdejdailsdsd,
fsdzdf tcOc BBOL d d . [zdz s d&3tsH Odz' dzr j d dzhistclz dzj dzls E
udg -, sjrdesdzsedd MjCojdadtctso Odgdw MmdzjHEzeh jes (d
Qe dzj dzdw MlstczC skztets? LHBtosoats?2 BB dCtotsBdslsr
sls HtsMisdeOj &3 ~ YyJdzjer R fsCOL Olsjdzj 2. ANz dzC yd s
B3Ol jtese d Isjrdsdiztced?2 dmMEkMmmlse | dedetsets d dzls § &
CoO¢ dO dztfL BBO o Yy J dzts d3, s O¢ d Hddw Bz CtetsB g
Isj ndzsdzBcddts BOIsj BOIsdyd MEdd BsHjdzd d dm¢Em
ftcj HMEOLT 908 Ils Bddzsedyj M d?2 oL OMls yJj dztso j € O
BsHIWJdSCOYydd cddgbisEas®dzd jto) dgistidzj siMsds d &JCtest 1 s
stsyder d3d Bd®BOWLS jtcORBd fHtotsyj MMO MisOtej ded W . Cfdec
[1 s, BsHdW JCOYydd cdmlstsdatse dzC 11 s) oLOddsMma WL (
ANOCIststc” tSBtOLO YydLdzPs § jtsiisj2ilsasfibsOosdmbs 1 f dc
ZO dzOh j2 r1s, Stbtster j odzdwsls dzO 1 CMftej Mipds ¢
Hi2Mmisoedd ,0 Ot pHHedets ).y | Jddai sdud MSdd d fdejdajlsdud
Htsdzée sdzj Isd j d Mo j tor H spaztsaliz)j Isq J 1c OUsicdgdetiz s s dgtiso I 1S
ftocdtesHts?2 d Bh j Mise tsdi, d ke jlsimise jddzsmisd L O BE

Abstract The main modern tools and techniques of epigenetic, dietary and biomicrobiotic
protection of healthy ageing have been studied.figidl intelligence, brairmicrobiota neural
networks allow to control interaction of genetic and epigenetic programs of ageing and healthy
longevity. The new managed healthy biomicrobiota and personalized functional and balanced
nutrition of dorain and mirobiotadis a longterm medical program of the patient, which allows the
combined application of nutritional epigenetics and pharmacepigenetics, and the main thing to carry
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out prevention of polypragmasia. Multimodal tools, biochyping, neural and brgbs, amext
generation (new) sequencing technologies create biomarkers to manage the structure of healthy
biomicrobiota and functional nutrition, depending on the targets achieved. A functional food
product using biomarkers and artificial intelligence tedbgies is a target breeding ground for

both the body in general and biomicrobiota in particular. Chronomedical technologies are
mathematical models and artificial intelligence that predict human biological age using DNA
methylation data, histone modificatis, nucleosome remodeling, and microRNA, and are the most
accurate biomarkers of the aging proceSpigenetic mechanisms (DNA methylation, histone
modifications, ncRNAS) are interconnected and forngegrigenetic netwoik Lifestyle factors and
environmetal exposures leave epigenetic marks on our DNA that impact gene expression; some
have protective effects while others are harmful. Genetic and epigenetic factors that ensure
longevity and supelongevity require a reasonable new human interaction witlv@and society,

and responsibility for future healthy generations.

s dzs yJmpdzgied®o OWY d ¢ J dzj IsdEts OO W Ef cOo dzv j G3OW L HSto s
otsLtcOMIsdzr §J] L OBBdzj 9 Odzdw, ot Odzj dzd, BIBBOWSE | to
HJ Isdyd ¢ Ovdzel @z jdddq,. H

Keywords: new epigenetics, new manageable healthy biomicrobiotaredgied diseases,
inflammaging, biomarkers, epigenetic clocks, epigenetic and dietary protection, longevity.
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sdh j ydzOw kg Q tistisB dHsgsd@d d3zd Yy dzOwv  fd Mmils j &3O, ColststeOW
mMeskmespldd M fdhjeor &3 tOyd sdesds.

[dStesBdtslsO di3dzOH j dzayj o d oLtesfdz = gisi jIs 90Oy
BilsOBtsdZdud MEdr fsyj mMmse (fdh jeoeOtjddw) d HE
BJsOBBddud MEddd ftejHM jMmise jdded C OB, B sjdztsdag ud f
fticdmMkzlsMmMlsalze Is o thdsesdzssds o ©WOYJdBdz d dzi f totscC
l sedztsh j dzd § fdlsOlsjdzt dgr = ojh jMmse HtosdMmMasHdls dzO
fsojtondesmisd + §f dISPjfdecfiw j s§EHE®j BHO B0 mMyjls § dzslsd
Wyj2e0@gdH stetso OW BSCtesBdtslsO Cdh jyddsc O disyjls C
tfdejdaj sdyd MG ts2 tcjckdzdtese Cs52 . g dzj Htse Ols j dz' dzts,
f sHO9 Ols! OB jtotcOdzlsEASR2Y af@dizgO doy lStelzj st Pazj Hjls ¢ dzOts
[21] . ] dzO fjsdgw f j kO dets yYlsts dL o j Misdes B SIsH Odzj dzd
L COtdtslsdyj Mz tfdejdgiIsdyd mMSkzs tojckzdzw yds . )
By Isddzdtetso Odedj r1r1s d CtoOdzj dzlsdzOv BsHIWJSOyYydw
GJ dzts o, B dzd MmMow L Odp'sCPL Pdes O dzdisdz. COC dztslzj H s Mis Ols ts
f dlsOdzd j ot otoj 3w Bjtej di3gj dedetsisd d/ ddzd dzOCIsOYyd:
fssdimlso © yYjtejL HtosegtoOdBzddtctso Oded W Gjdgj sdyj mMets
d 1fdeddadIsdud M dizd dsHIs['W K ©fyte dzagffls jHdz'ddgtslzOd ) i) dzd H
ftocsweodzw j Is EdzOmdzj Htse Odedz" | ~nOtcOCIsjtedmisd S (
ftosctcOBBdteotseo Odzd j € ) , d d&3j dedets € dzj Is sy dats § BdC e
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Odelsdejd d MjCwjlduljdr j Bj &Sy dafL Cos@fsiss)€d
Bsd&sequjmMSd OCkdody j Bsdzj Ckdr, §sfmlskfoOshdgj
BICtesBdislss?) MsOjMmw dzj gL d3j dzd2l]ds S5ls SHASEE §

Mother microbiota Offspring gut microbiota

Offspring
phenotype

Maternal milk g
crobiota

Molecular
\ Bac(ena Grosstalk

e
crobiota | Genetic programming between
bacteria
Early nutrition dcell
robiota PRc.cene
Directbacteria-cell
i i interaction

Normal microbiome
% 3.0 Bystander effect
Healthy individua TAC Bacterial soluble
Normal metabolism Epigenetic regulation factors

of gene expression

Aberrant microbiome:

Patients with chronic
metabolic diseases

Patients with Normal microbiome DNA methylation
. . . I athoen Histone acetylation
infectious diseases pathog Non-coding miRNA
Impaired metabolism / /F AV /‘;\/)7/7
A\
AN
Depression; Obesity; Diabetes;
Cardiovascular dysfunctions

t dMEzMsC v n j BOIsdyYj ME 5§ ftcj HinlsOo dzj dzd J s ¢ s dzts dzd
BOCIsjtodw dsd dzOyd dzOw ) 1 di3Btcd tsdzOdz! dets? Mtej H' o tHslstetsB j
BEZOH jdzyj o HEt o2etsmdzr » MseJ 2 |

Impaired metabolism

cldStesBdtsdzsedyj MO HfOkwWIs: ¢ BEHJjIs HtsMisOo dzv
Yyd dzjoekzs wyj2Q@0k (dzjoOw f0Odzgjdz) (tdmedese 4) . 1
( &zOf tod di3J to, tcOfMmise sted d3ts j B OC Isjj uffIOaitz wiitsjji MisJ &g dg
Codif dzj SMtsds € dzj Istsydats 2 fsojtendztsmisd) o dzizlsted € dzj L
BsHEZzdzd tetse Ols! fmw ( &zO0f tod o34 te, WY sted dzd tets o Odzd |
WHjtcdOW stc Odzg dzs € Oydw WOChktstotso stcOdzmC oy lyd d) ,
OC€IsdeoOydi?2 d 6jdibsduiméddy BizsS qtetso Odzd j d3 Is tc O dzf
1 2¢€ dzj sisd3r mMemisswlils dL GdMmMlssdzts o d Hoe@dGy,j f s
dzj { sddzdtelzs s o tsBZOMYE dzf BsBEOISOWC t ¢ 3§ LOdz) t wBEY
OCIsd o d teliste @dzf) € to d tiplf des@ 0 @ )] Is d dzd E€PBHAJEAZ S dzj tsIs I H 59 (¢
MddBosdzr ) BilsddzlsteOdzemW j tOL O3 1 | sHDAG) § t Iz Iscdditdhipls] tdsdzts
Csli3f dzj €M d3J Is d HETE Q dzf@Wsjstis@r 2 (@ Mo ts¥ By ted H! ZHOC
cdMmistsdzse d wByWYdzdicigg & MEfMIls Ol S d, sBhd2 L WWjCl
f sHOo dzj dzd d stcOdzMC tcd f ydd . 1 sC0O0LO0OdZO IsOC | Is to C
ddels j oW Jj tej dzydw dzj SsHd[REENMN 2 t1s (dSt1s)
RMMdzj HRH Qdetsyls[s § jtejHOUO BdBdscdyj MSs?2 ddW 1
tckecsdBz Mdse OO dO 11 s, ss dz2O0dBtsdzj J dgOMmdzj HIzZ
tetsded W4 MSE dJd BB3d sOB sdZd yi MS d4 L OBtsdzj 9 Odzd v , dzd f
fsMmdzj Hiso Ols j dz deEflelzli Sy ;S O  dzOMdzj Hizj BBsSMiIs! Bisy
Cvy®fdejdejlsdujmMSd?2, wsHdlkjd MSd2 +W¥WjClk, OH
LSdsedyujMSs?2 MmejHr. (OLddyuyjddd +Isda ftedudds
sdseder 7 W jdsksdfdyimMédr L OECOHBE.
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o
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Gut Microbiome

Microbiological memory

Surface bacterial antigens
Secreted bacterial proteins

Low molecular weight
compound /
Metabolic precursor and /
products /
Bioactive molecules /
(co-factors, signaling /
molecules)

Cell cytoplasm

Protein w

t dmMikzdesCoovw L ! dBiyHE BIStesBdlsts? d LW dejdzi sqdyuyd MSd

Target cell

VBJHdIsjdzt dz@ | HBCOLOIjdz Mlso® ECOLTM 908 s dzO Ist
OL ddyds § tfdejdalsdud MSdJ ModyjL-Odided, L i3is @GEGsERIS
tesHIsjdzv 3d d fslstsdmsotsdy ] ssySd Ltejddy ykemlse
gtej H dzj ¢4 dzi sdyd MSdn dzOMmdzj HIzZ j dB" A ftedL dzOC 59
H s dze ts fyte sy dats § ftoesctcOBBdtetso Odzd § 1 C i) ts JOf fipdfif] y jofy &
LOBtSdzj o O0dzgdY ot oLtosMdzcds oL tcOMmisy . 1 dlsOded 4 d3ts:
CdhjuydedCO (HdMBdBL), orL"90% Lfdejdzlsdud Mits]
By jls dzOBdzs HOIs! MW ftod Rtesddyj MSdr L Op tsdzps Gdzd
smdso dzs?2 ftedyddes? deOfmdzi vk 3 7 1 fdejdailsdud MSd
BjlsOoBtsddyujMSddBd LOBMj o Oddw &d. 1 sfMdzjHddj HEMIs
fsHlo jtey HOs s cdytsljLkz & Ik, yst &St sl
Btsdzj Cdidtyiac f j toj Ctoj Misdes Bz MistsdzC detso j ded s di3j Y HEz B O
ALY jo OB, C(olttets] WMEdalstc s diftelz jdlgy IsidQig Stze d Unid ¢ dzC

fdCtesBddsedugd MEOWY sy ets?2 twjckzdwisste + §dedo
MO &3 EZSOLT 90OV, futsdsu d dz'O L daifjuaid dzd Isd ud M¢ 2 dz0 fn
oLOdBBHj2Msoatso Ols! o MmMzsy dzr » 2w EHG dzv  f sdzlz yJ dz

ITocnencTBust AUCPETyYIALMNA UMMYHHOTO OTBETa

- - —— Hepocraro4HoCTb
[10CTaTOMHOCTb RenocTaToyHOCTL KOHTpOnsi
KOHTpONA UMMYHHOTO nponudepauum
ayTOMMMYHHbIX oreera nMMcoLUTOB

peakuuin

VIMMyHoAe b LTbI 3r10KauYeCTBEHHbIE

AYTOUMMYHHbIE numdonponudepa

320051EBAHNSA TUBHbIE
3aboneBaHus

{dkdesC 5. 1 shmdzjnmsody HdMijckd ydd JEBhzddses ¢
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Baxneiiine GpakTopbl, OKa3bIBAIOLINE BIMSHNAE HA IMMY HHY IO
CHUCTEMY

XpoHuyeckue NMmyHHas Kornoruyeckas
3aboneBaHus cucrema o6CcTaHOBKa

TpaBMbI,
onepaumm Mcuxuka
HapkoTuku, B TOM yucne
HUKOTUH U ankoronb

t dMkzdesS 6. [Mmdzsody j W OCkster, SCOL!I 90shdj oddW da

stsdiB d dzd tc 59 Odzdzts § ts fdats o dats § Hj2Mmlseadj teOL dzd yd
Y dzse j €O dL tOLdzdyder = dimstsydedStsea, ftodmizlsmisealzs
gL dzdm dselkzls Brils! fdzjLdr H&ZY LHBtse! w d ftsoj
Isj dzz dizsaizdztsesL G Iz, ML HOe OV HJMB OdzO dzMm, Cslstster 2
fmMdosdksecdyj MSs] twOMMbes2Mmlsets. | jStltster j dL
pCdzs yoOsls WdLduimSdj bkftcOydsj ddw, KIS tetse d 5
Odz! Isj tedzOIsd o dzlz © 3¢ Hdgwy d BEOC 99 tc s B dZ 9) o dzd W dzd W 9 ¢
ssCMdyder = "dddyd MSdr ojh jMmlses d dOwitlsdStse L dz
Md L sdzdz" | dL d3j dzj ded v , WddzOdmtse 5§ f sdztsy J dzd []
oL OddsHj2MisadY, Isd wOf j ssschiyRiimlsd i § Bjsfx)te @sf", dis
BdzOctslsostedztsy ddzd otcjHdesjy otsLHj2Mlseadi o L OeadMm(d
vsO0Cdd3 tSBWOL sd3, tsCtokzy O h OW Mcj HO HEsSf tsdzdgw jIs d W

[dCesBddEcdyj MSOY §OdBYIs! BEHOS OGO sf iy
BIStesBdtslsO MlsOs smw  §f sylsd dzj dL d3j dzdzr ozq . b 5 G dz(
qLe jfMisdts €0O0C 1fdcejdzibdujmMStt] fLscteOBBdicts Oda

dj ¢ jdzjlsduj MSs2 dzOMmdzj Hizj B2 fMdedObtes2, o6L d
MCtejhdoOdedw BijyHE fssodslsodd Cdh jydzds o
L ECOdulsduj MSddd CdjlsCoOodkd. SO §jtj S e Mmlsdov

it Mtes2Cl Cdzjlstsydzr = G6Jdztso yJted L -~GfLLIsvdjoo@Dfd, & e
MO d3 € tsdals tots dzdjtefipviz 81 ffigfdsg dddsldftalz. CH dej dzj sd S O s>
gdzd dBjdzj j ftesmisr 3 M smsetsdy, dqLEZyow MmMdc dzOlskztck
fORBYIsd cteOLHB Istckza dd] jo tste@f g Wiadtwe Qigzs e f j toj 3.
syd dz dzj sSB-BHJISESB rH A OLIdcuRIs 4y yYbsts wWodzw jlsfpw f
ftse d3j Misde" d3 W o dzj dzdi gzdz< & ts kst GRyfticheEl) J dzZMnddSdled |

[BO AtLwddzO CdzjlsCd d dBwBIStetsBT oL OddhisH j2MIse
Bsdzj SEdz d BIrOdedL Btse  ({ d Mz dats Sts Mads)d, B Hte " I d LG
OHOf sdtetso Ols* mMw ¢ (1) HOdzdzts2 Tfted HJ , sts j Mmis! |
My juydod: dzsds teOydtsdzj §dlsOdedw; ddzd (3) fted oty
cdBSCddd (4), (5), tmStsdr ¢k m8dCLSEstdef dfyo =2 tsfiptfj WdBd;
odekzdzj dzlsdesflsd © L OadMmdBsmisd s AW L dsdzse d Yy
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A LCsrBD P LCsiCD L T CsrA
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enterocyte

\lr “virulence
l factors \

N miRN, an &
(%) | " ® ' ®
; /,.' é BarA
Bacterial overgrowth :
and ‘I‘ colitis )2 . :\
) U/ e e eeadaasnoangria Loss of BarA
Gut L SCFAs  **
Iumen 3 g O Dysblosns broduction activation
DYs iosis O AO ----- g(‘
4 4
Eubuosw ‘ ‘ ‘ ‘ ‘ Butyrate ‘ ‘ ‘ . ‘
ty Dlseases
host systemic
SCFAs production beneficial impact
N microbial e M i
Joncrst ‘°"1 o DySblOSIS LGLP-1
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,,om M butyrate
o omes production
. Butyrate

OMV/sg'duced

‘ change'in cell
physiology
(i.e. modulati on

“of
and change in

e Butyrate

host miRNAs) Favouring STEC infection
tdiMkdss 7. [Mdsedy | e j ddshisd Ksdj ¢k cksd s
dadzizCydd L OB®dzj 92dzd 2 d ddavj Syd2 [

] d mmodzj H28lo,0 @MAle fizj dzO Mmd dz¢ dzOW Mo W L ! BiyHE &
Bdzts ¢ d A3 LOBtsdzj 9 Oded W 3 yJ dztso § € O, d f tsdzd d30dzd J
oLOdBsHj2MsadYy SAsLwddd d &dJStsBO o Cdh jyded¢C |
ftesWddzOSIsdSd ddzd Isj tcOfdflsfOla Qe Az jjo Oalgd i fly odQ,ls O% @
WOCIstster d dBdesecdj Htwkzecd] MisdBzdzr dJdetwOsls HtsdBBd dz
CoRBf sLdyd?2 Sdh jyddsSO. AOCItster, MmMewL Odadzr j M 1t
fd demster , Odsd®RdStetspd § Jjflsthedz jJ MizdAadmisA disg
BdCtetso stefd dz€ d Lfdlsj dzd Odz! dzr § f dzslsder § Mtsd Hddzj
BOt! Jto d HOYJ B Ctetst 1 s EyoOmlseolzels o Wistedzdicso (
Cdzj stsydesets S dh jydesets L §dlsj dzdw fj dzjdd ddydifistc tgedzB
MsmMis 0o . 1l sdzz yJ dzdz" § tojLEzdz sOIsT , ftoj HSMISOo dzW 8 Is
Codalstetsdz? dRdesedr L OBtsdzj o Oded?2 d ftetsedetsL dtetso Odzac
WjCOod ds?2 dfStess s |

1 O)ydzgr &3 WOCIktstesd wWodzw jlsmw ff tsdzf dzO3EE jo ts s & ® clzd
Colster j MtsmisOoadzwels yj dztseo jyjmMSky BJCtesBdtslslkz, W
s dBseckls WOSIdudmMSd LkftcOo dzvIs24 .tstf fed @ tp g dadds @
BgCtesBdsBO, COC EkfmlsOdeso dzj dets, dd3j ¥ Is daf tc bstshiddz &€ s
tetsdz? . 1 ZOGtsSHOteWw dzkzyh jBkz §sddB3Odds oij-OdedL dzso
BzHEIs tOLtcOB SIS Odz dztso ' § Isj O jolsdyd MSdJ mtcj
RBdCtesBdBlsT HdY djuyjddy ddd fesW¥WddzOoSisdéd L OBC
1Ists sy jls BT ls! o sL Bisy dets s+ dmf sdz' L s Odzed ™ 3
Mo w L Odgdz" n h Cdh jyded € a3, Hts ftetseo jHJjddW sBM Y
ftotso sH B tI@Is W S Oydwy  OydJ delstso Btsdzj J stsydats H
(1t dMkdesS 8). 10BtdzjoOdd™ §jujdd d RBICtesBdBlO
CtesosmdzOB Y j dedw (L CdhjydedS O ydteddtL f stels Odz dzlz ©
fSHO jteCOjlmw Cgj Mgz s idPC ssteso, 6§ dzs yOw BOSCIS
ZOMlstswh jj otej 3w kMmlsOdss dzj ds, ylsts BJCtesBdslsO ¢
sj Mdets Mo w L Odzg B YHE MsBB2. r dme dtL Cdh j ydzd ¢
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BimOdkdL & J BBk ddts O ¢lisssiclOer iz i &EC st , f &k
ModHjljd Misekzéls & §olsjdydod ds?2 OCkkzOd dsfl
nesddyj MSdE L OBz o Odzd?2 4 wj ded |

Lifestyle Diet Xenometabolites

High fat
low fibre
high protein
high choline

Smoking
Alcohol
Exercise

Bacteroides Fragilis

L Mucosal S. gallolyticus
Caramle lwml':eld d?:k,:;y 3 ; ‘drivers’ E. Faecalis
icrobi incre; el ! i
pr::::ndig:‘n?ng Network coabundance Polyps i
YP: F. nucleatum

l Microbial genotoxicity

a T
Inflammasome Cancel

1. Chronic (e.g. UC) )
Z.Me(aboli:gég =8 D Mucosal

endotoxemia e ‘passengers’

{dkzdss 8. (sd Sdhjyds? dSessdHls’ o (kdsdsd(d:c

1 Okyde" § AOG@ jdimv &BJCwsedls’ CdhjyddCoO,
BifHE §dlsOIsjdz dz &3 o jh jMmsoOdd d udtlsOB] Y izt
dj  sMtcjHilse j dzdzgs oL OdEsH j2Msoakjls f MekOlsdyj MS
SMtse j dzdetsis d Ud dztdsotg)jCdal te oG Cd od dipigiArz@igts e d ud MEd - M.
©OL ddyde j] Sd&IJUuiMSd] ojhjMmse0O, Cobktt’ j &se
Bdsmrd®BdUd MCdJ ¢ EIsgpil@) czso § $O (t d Mz des

Cocmag HOpMANBHOU MUKDODN0PBI KULEYHUKA
63p0CI1020 4eo

» aHa3poOHbIE Gakrepuu |
(6budunobakrepyn u HGaKTEPOUABI)
— 90-95% or obuwero konmyecTea §

MHKpPOOOB;

» a3polHas MuKpoduiopa
(kuLeyHbIE ITaJIOYKH,
JIAaKTOOALMIUIBI, CTPENTOKOKKH) - 1-
4%;

» OCTATOYHAs MuKpoduopa
(cTadnnoxokkH, KJIOCTPHIMH,

faeb,
UATBINN
Knocrpimnmn CTadIuIOKOKKII

tdmezdzsS 9. uwtsMisOe deStedzOdz! dets?2 di3d € B dztster € dh § ydac
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Good and Bad Bacterial Flora

DED

CTERIA ESCHERICHIA COIJ I.ACTOBACIllI
help to regulate Smmlryp m gm b d
in the

CAMPYLOBACTER ENTEROCOCCUS FAECALIS CLOSTRIDIUM DIFFICILE
C Jajuni d C coli ara the strains most A common cause of Most harmfull following a course of
commonly ciated wi rh human disease. postsurgical infections. antibiolics when it is able to proliferate.
Infection Ily occurs throught the
lngo:hon ol contaminated food.

{dkzdsS 10. | SedOd &Ow d §OEsEscdyuj NSOv W kst ¢

stsfmMisQo dBJStesBdtsls Cdh jydedSe O CtsdzjBdzjIsfpw o L
ojhjMmlse jets nasLWwWddtd, d MtsmMisOs &JCtesBdtsls' Cd!
Yd telst sOC 4 Md dz& fgaz, COgMEHdED 11). 1 itz of
Yysts osLHj2Mlsad] §dlsOlsjdz dzr = 94h jMmlss dzO yJ dztse
CskBddzftetso Odedz’ j jLbd sOkr CO¢ ®IStsedsisr ¢Cdh
fdlsOlsjdzt dz" = o9 jh jfldds,Ols s@C dz'drn  frpQjdidjrls o . RMfMmdzj Hts
Cdh j yded € O W dzw jIsfyw dzj Hsfls O h d 3 Lo J dztsdi 34
BsHIWJSCOydw sd yd2se j ud MEdrm yjtels |

/Human Diet
RN

[Metabollc dlseases][lBD] Immune dlseasesl
X 4 7

. 'y ":> Modified gut microbiota + Nutrients

[Psychologlcal diseases] [Autism ][ lntell(gence]

%, Modification of
gut microbiota

tdmzdasCl ®€ddzydyf d Odz? dzOW M J BO 5 btsd3, YUPELSY) JEHPEHT &
Witels' yjtjL Cdh jagdzy BICtsBdlsk |

1 dzd v dzd | BdCtesBdsisT Cdh jyded €O dzO W j detslsd ffr U
sB dzOMmils ! & dMmMmdzj Hiso Odzd 2 d ftoej HMIsOo dzw j Is fMtsB 52
ftod 3y ded dedv o dBIHIdYdded d 26dh jots2 e " dzj dedetsfls

[ desé syd mdzj dedz" j mMse toj d3j dzdz" j dimMmdzj Hise Odad v ,
Cqdh j ydets?2 BAIS1k WIB16 18)<27i 31T;

1.0 Oh dls dzOW Wl dzS ydw (CdzsddL Oyd s dzdzOW B L
ftoj HiSlso teON j dad d Codztibzd b Yy dath ¢ sy j bizie @fECHIBs ddigdizts(o dzts
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f Olstse § dzdz’ d3d BdCtoesstce Odzd L d3OA3] . [ dCtctsB dzr 2 O dzl
CodeS Etej dzydd L O HdlsOlsjdz dzr §j ojhifmlse® d td yddls
steeOdzed Yy MSdrn SdMmdsls, §Jjti Cdimd o s sBe@EHID] to JOpFIHE
ftoJ foisMfisdr tMmisk §OBGdzdz' » BISCeBStcs Odzed L d3tso .
21 dh joOtdlsj dz' dzOv WEdS ydw tjOdzdLiEzjlsmy L O My
sO¢ d dzjftsmtcj HMmlse j dzdats? ElsddzdL ©Oydd 4§ dlsOlsj dz dz
Is s dzfls ts 2 cdhecd o dzts to d3 sB j MY jjdaytedd,j Is s @ sdzj dzdlz 2
MBtcO)ydoOdzed] o MsCdBsdz] CEdzvtcdzr = kEZcdzj otsHtsea, GCfsls
ltetslsj sdzdIsd yd M<C d 4 BgCtesstce Odzad L d3r (BOSCIjtetsdHT
Wited3j desdtelze Is ftetslsy ddz . 14 Stlstster j fsmiskzy O h
B s@gsdetso Ols! Mw  Issdz! €5 Cdh jJydes?2 BICtetW dztstets?2 .
tcOMmh jfdzw jIs yjdzdzs dzsL 2 d 6 dBddyy dzdzt dzsL 2 His Ctstesls
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Ycroenne nonoe Na, K, Ca, |
| Mg, Zn, Fe, Cu,Mn, P, Cln
ap.

HeTokeuranus u - BonHo-coneBoii 00MeH
BLIBEACHHE :

TOKCHHOB \
Iloanepaneaer
HOPMAJTBLHYH CHHTE3 AMHHOKHCJIOT
CAH3HCTYEY —

KHIIe4HHKA ————— Perynauns

CUHTe3 BHTAMHHOB
rpynne1 B, PP, K,
buoTHHA

CrumMynsannsa
NepHCTANLTHKA

HMMYHHTETA

- W e
Obpasyer = CuHTez
GuonaeHKH FOPMOHOB
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DbiTeCHeHne
Kommencansnan

* Mukpobrnota BAMsSIeT Ha peakTUBHOCTb K
cTpeccy W TPeBOXHOE MOBefeHWe, perynupys
HacTpoWKM  peakTUBHOCTW  rurotanamo —
rmnocpu3apHoin CUCTEM bl

+ CoumanbHbli cTpecc, B Te4yeHWe TONbKo 2

CEIMEHTHPOHHHHE

4acoB  M3MEHsieT  BWMOOBOA  COCTAB W $unamenthbie
COOTHOLL EeHVE POLIOB MUKPOGMOTbI SHECE

* Hanuume peuentopoB «xo3dWHa» WU ero
6akTepuin, onpeaensioT NpeapacnooXeHHOCTb
K BocrmanutefibHbIM N NHOPEKLNOHHBIM
CTUMYnam

* 70 % Hawero MMMyHUTETa — nuUMdpougHas
TKaHb B KUWeEYHWKke. 300opoBbe NMMAPOULHOM
TKaHW Takxe nopaepXuBaeTcsi MUKpodpropow
KU €4HNK
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)| MewLd M 1Iddz ByjdE O ftosHtsdydIlsj d dsmlsd
MsydOd dsct igiOsBjdNsH S scts §BSHABSHO ofs oL O
BOlJ BOsduj MEs2 d BdswdLdul MBEBEBENGJ e Ot Idiref @y
Mz yO2 dzscts ®BekOEjdzjL O COC dz20 ¢ jdesds yj dkztso j C O
fsfzdzvwyde o yjdztsdz, foLottdvjlk ftoscdtsL Jtetso Ols! k&
Ctslstste” 2 Mo dH j Isjida']figidseciagiOsy dtay j dgiSHSRS tnls @elf|dz! detslsd o

[ dzw o tsfils Odzts o dzj dzd v YydteS OH d O dzdats 2 dzj 2Qtetsf dz
Bzdz' sd BsHOd dZOw MRj B0: yYydueCoOndOddy j tysd, W
OCIsdo desflss . t OL tc OBZs ISOgB  dad teasdz jOrltely & [d cdBtedHC
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HdOG detsisd € J , dziilsddedd, d Jepddd@disoOoydd Stededlso
Ctsedzdlsdodzr = tOfMMmistets? Mise .
ssddB ddzd tetso Odedzr 2 d cedBtedHdz" 2 CdzOfMmlsjtc o HJO
tcj OBddzdlsOydd Sscededlsdoder » dzOtelzh jdzd?2 d [EscdzdIsd o
1L.rRMC EMMmise jdadz" 2 ddzalsj dzdzj €Is, 14 [ iHdyddze d ydWw
2RMC MMmise j dadz" 20 dodEdsjtedzddyjCdldls B j d3dats 2 syd dz€ d
My i3 2desets OdzOdzdzj L O, WdLdCOdz detséts tsBfdzj Hiso Odzd
zOB tstcOls stcdz’ n fsCOL Olsj dzj 2 (Bdtsd3Otes j toso ) , Bdts
fsmMzrndMmistsets MisBefizd o 76§ Adajfjitssy 3’ d sdzse d ud MCdn
dzj 2tesodL 2 a PApduziseo BdzfY f sSCsdzj dzgdW d H G,
31ddjlsdSlkz (6] datsdzdz dffdzj Hise Odad ¥ ) d +tfde
Widtssdydyd mMecdd dmMmdzi Hseo Oded™” d HtE. ) .
41 42t Mdatsdse dud MUGGA, MM Moit€ege RABTIT, GDSJ
H 5.
5.s sd3B d dzd tcts 9 O dzdzlz d edBtedHdzlz® dzj 2tesodL Z2Odzd L
fsCtsdzj ded v .
6.f] j sOB sdZtdR] ¢ Iz, B34 s OG J desadzd € Iz, BdCtesBdslsliz: fi)
BjLBYOMdetsy § dlsOdzd J .
7RMCEMMise j dzdz" A M dzlinindedej Ydslzr ¢ dzj Qtetsdzdz” § M Isd.
8udtydf Jqeso Oded j, dzgjtetsdede’ | d dBsLewsoer j ydigr .
O.stsisB d dzd tetso Odzdzlz® d cdBtodHdzz® toj OB dzdlsOyds .
10} jemMtsdzed W dydtetso Odzdesy bk tcOodzj dzdj Bdtso L teOMmls
11.f jHdRtydOd dtsj d 1 Stdsddyj NSs] sy tetso 5y H
skyf fsd@sh: s Brsseo’ fn twsBtslstses d ®BjHJyddnSdr Bdfs
Y Jjdzse j CO: M Jets dqdWtstedsOydesdedets? ¢ jtej gtelzL ¢
1 dzj SstesdBOG dzd Isdets?2 Mo d3j Misd ddsfls! 8 : ftodtesH O, BT s
stdzlstesdz? d dzj ud dedd HEM@HdMbdm s @Y zdizicBo d@tclz
Mdzd L d Is tcOMYf tctsfls tc Odzj dzdzts My ls - Hdzd Isj dz' dets?2 dzj IstelzH
scdkBddzdtctso Odzedz" | d cdBtedHdz j d3jIstsHT dzgjQtetsoadL z¢
dmSkMmmlse j dzdets ¢ s ddzls j dzdzj € Is O, fMstHucaste @iy Is ddf B dzvslezt
tcOMmMMmistets2 iiso O d dz02 Is d dzso " j Bj Is ts H-) ts Y diz P AL ws &
MsftocsotsyHjdedw, Ctlstster j ftodo jHlzls 50i5lgdzzyh j deds o
Il EHEMOW tj OdzdL OydwY fOttOHdeEed MdMmlsj dzgdets?2 B d ts¢C
shez®dzdzr = 2O Ctsd3tf dzj CMdesds OdzOdzdL j Btsdzr hdr d ¢ dzkz
BzHjl dd3jls! teg h O N jj L dzOyJ dzd J H dzW HisfMisdy §
fOstsWdLdsdsedd B sdzj L dzd ddzr yej 2 tcO, f) dmt ts
ddzls j oW j 2ifts Bd3tssL Issjctefé C E MMmilso j dadz” 2 ddalsj dzdzj S ls e, H dz
dde¥ stedzOyd s Colsstelzs Bsy dzts  dL o dzj y! tsls H ¢ dzd dzd
Rdzals j etcOydw tOL dzdyder 7 dMmstsyded Cso JdaW stedkOydd
Yyj dzsmisdzzs C Otlsddze f Objisiif® ds@sts diyg O&Ees (isEHcC
sl Bsdj Cdvted 7 dL &) dzj dzd 2 1,R7528BBINGE[SFBEY - f tetsw
] HbBysddjddj] ¢ ditsifndoisdscdyinNSdd Isj misc
sjrdtsdzsedwds dzjRtesodL zZOdzdL Oy d,Mmts ks gls @edztizB d3lds j §
ddzls j oW j AM)s BiLlsj s d cdMmMSEmmise j dzdz” 2 dals j dzdzj €
difdzj Hiso Ocdzd ¥ Bsdzj Cdwtedzr 7 d Sdzjstsydy ° M’ Isd2
bz yej2BjiteO, fwiyH] Yjd §ecsddlsmw SCwscddlsdo dz j
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1 tsdzj L dg bdz yej2 i te® d dmCEkmMmilse j dzdzr 2 ddzlsj
LHiO9 tstsnd @dgjsdedijts o te j d3j dzdz" 2 (B ddzd tetseo Odedz" 2
CdzOflsjtc ® HIJOGdesisdCj, dzjujddd, ftosWddzoClsdSj
CscdzdIsd o dzr Rlso e OfiHic s B MM "  widzdeOsapepshz M€ & MMmis o j dz
ddzls j dzdrj ldzmistclz d3j dzls tsBi j d3dzts 2 syjdeSd ydrLdzed O
YdL ¢ odzsdaieds Htso Odzd v, BOIOtej d dzj 2tetsf fd R sdzts @
fsC OL Olsj dzj 2 (B3Ot jtotso ) dzj 2tesW dL dsdzse d yg fr
MjCojdadtetso OdegdV desotsets € tsdzj dzddv il tc Bildgj. ¢ drufiy SL Pl
ftsor h jdadw € Oulgyfinldsej @z diztstffipdstafH 5 L dzd B tsdz! dzr3§. fp B s dzj

CHJ todets § fjtocjftosctcOBBItetso Odzd | dLsBtcOY Oj Isfy!
[ scsktesodz o' 2 ROBOSCISjte WHjtedsets fjtejftesctiO
ftslsj dzydoOdzj twOLoadlsdwy d MlsOtcj fagtc, - EHsjilsstetsj W J ugj
oLtcsmzsdsz oL cOMiskz, CtSEHO COYHB] BcEteOded yj dzd j
f slsj dyd Odz, ¢ tsldstiste 'tsd3 daz® dissd H O

lzvkhd] dMmMmMdzj Hse Oded™w BEZHEIK tftejHjdvIs! , sy d
hmod3r o3 tfots f) lo@soL fe O ) Is dzts j fjtcjftosctcORBBdtetso Odzed | d
1 ey Jtedd3j dzls Odz! dets tslsH j dzd Bz s f jtoj f tetsc tc O3] to
dqdzs jtejfm BEHJjIs ftojHMISOs dzv Is dLikyj ddj Itscts, a3t
ftedL dz2OSCd MlsOtej dedls dejte OH@.fnd B Htck @

Age-associated Senescence-associated
DNA methylation DNA methylation

in vivo in vitro

* To predict chronological age « To predjct passage nqmb_ers or
+ To estimate biological age population doublings in vitro

et | » To provide quality control for cell
* To adjust life-style for health
agiiglus Heseiviestor ety culture and cellular products

« Toinvestigate association with * 10 estimate the impact of culture
age-associated diseases conditions on cellular aging
* To determine effects of senolytic
drugs

{ Mz dB S A1 .detsiis: L fdcjdzj sduppMSdns yOmtse HAv MOt

Cfdejded sdud MS&dd dL djdejdzdv o fesyj M MsOL]
tfdejdagjIsdyd MSddsd yomodsd, Ctlstster j fLotsdwvels f{
shdzs o § ilslOdsdzdnt®©ts o @@ dzd v . 1 4 Md3tslstew Zz0 d-n Is 5y dzts )
Llfdejdzgjsdyj MEtsets otLtOMSO tMlsoadzwels B L tsls o
fMis Ot j ded d . ] Yyoflsdesmls d, sdzd dzj fsLotsdzvs s fsB
tfdejdzi sdud MSdj Wsjdeb ] fizagdwiisdded daaffmj 65 » dL dzj ded
Ctedlsdui MSddz oasftetsmisdy, dzj 3O ddz o thdeso j 1 Ists2
Cdzf dzj € fmdaz ® smdzse Iz H dzW ted M j ded W 1 Isscts o st to
Lotsdzs yd sdzdz" 3  d3tsH j dzv d3d , ) Sfipifiety igas(p) de@ O dgjuief dzf ee@fs ' 1
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gL dgj dzgj dzed?2, ftedmMf smMOBdzd o OV dRsH jdz' dgf 2 oL teOfMls
MowLOdzg M rFRobdsdstedyj MSdd oL teOMmissdy dzj dzd dzj 2 dz
HOdzdz" d3 3 s dzdtetseo OdzedWw 1 s, dstdE3jnts jHAFAD dO L os d2OC t6 5 G
Hts MisOtesmisd, d ls Heok-A sdf tseo IsC Odzj 2, fsL ot
ks OtedW d3d yd MSd2 IstcjdzH R OtOSIsjtedL kzjls +fdcejdajlsd
[55].

ulsOte dad § d tdfddydtekzs h j i offlshpPejtzd g ts fifflstddstmL Gt t
dL d3j dzj ded W 3 d3j sddzdtetso Odzd¥ 1 s (DNAm), bOS d 1
tfdejdzgi sdui MSEdsd BsSHIVJSOYydw d. o Hkzets2 Mmis
Slsfdzi 3 § dz' dzj L O dfddss f Yosdsh & L fdejdidpisdyudf
dmf sdz! L s Odz" HdzW teOL dzd ydzer = fted dztsy j dgd 2 .

tdfdzdydtekzes M jji fMmis @twjydddnis ¢ dejOdEtdzOlstcd o O Ispw € C
ste OQdzivivilgO 1 O MOBd Hjdzj BBO sy MMO MmewL Od
f sHEB d" &3 Bts defftSafdtvofha®d yigfdv &5 . 1 0 L fdejdzjlsdud Méts
MsOtejdedj d MsOtjdedj o' LM 908l "OOCIsjteds j dL d3BJ
tcOL dzr 7 EZyoOmlkss OR ¢ j detsdz0O. t OL dzdyde j tfdcjdajlsdy
Lfdedda Isdud MC d Bad @O BY sdzjsBded § B sdBOLSE jter @ M
tfdejdzgi sduimédj BsHIWIdCOYydd dBseckls dMmfsd L0
ftoj  OtcOIstse ddzd HzW o' Whdzj dzgdWw o dzdwWwdedWw EMmdzise d?2
fMisOtej dzd v TOMMBNYY Eipls o CdigdB juj ME dd) BESHIW JCOYdd ot
ZOH j Y HT d2O0 BftejH]dzjdd] rtesdtdtedy Mitsects oL 60
f OtcOd3j stetso , o dzdqws h dna ZO0 Bdbdsedyj MSsy MisOtcj
dzj Cslstster j f stcOL dlsj dz' dgr § Mg cOMmisdsidy H Z Mofyls @
B sddzdtetso Odzd j &3 11 s sOCddid COC f tsdzdets tsd3tsdztsy
dgdzH E yd tetso Odzdzr | fdzs tod i tslsj dzls dzr § Mo sdzso r j ¢ dzj Is
LOMIsOoadzw jIs 1 fdejdailsdud MSdy yOMmr tc®g teids Ayldsio z ¥ fsis
shdsodzr | &j nOdedL d5' esdr fsyj Mse MeweL Odzr
cdMmMlstsdz® ddzd rFrtesBOIsddzj BBdij] o' Mcites Y steWHCO
fBHABHWH j2 dBsHjd des?2 MmMdMmlsj BBs?2 wHdzw dzEyh jdsise § s
Byl fttOodvis! M3G. + fdejdzjlsdud mMSd |

RiNMdzj Hise Odets, ylsts SdzjlsSCd LOEBH' N jots?2 dddedd f
dzj SftejHjdzj dedes HBdES, CdjkCd o ABHj HIWW,jtj
BsHdWJSOYydd, SCobtstrj EtOdd yd s @Y Isc dF dedsy jdRBdzsipt
( 20t tod d3d te, ftesdmeatsHdIs ) d3ts d34 dzls d dzd s ¢ tsdzts
fdzs odf slsj daelsdesfylsd), dzdets d&O fHtshmdzjHEkzshdr 1 150f O
6y cjdzj tOYydd d twshiskz. wote] dij dede’ §  dBsdaBL iz dizy b digl
sO¢ dJ co¢ fjtoj ftesctcOBRBdtetso Odad j Cdzj sts¢ dzO
fjtoj ftotsctcOBRBdtetso Odzad j Hdzv ddzHkzydtetse Odedv toj ¢ j d
ofmMfwis! Bd " ddelseots BOWS jtose MIisOtcjdzdw d dd3j s ls
ftod dzfdzi deted fPEOW] ded d

I dMmfmdzi Ho8 e, O diadiifls dztmighdictkB d sd3 et OJ s MBSz Had d
LHBtso!' W d fes%ddzoCkdsj Mzh @disdelzg Bdzd 2 dzOyd Is j dz
sjtcOf jolsduyu MSsdBz kOtejisdteso Oded® RIS tctsB thp BGRcMO
o bkfMddzd vter sty g CHOMREGfls® . o finj Btsdz " j HOdzder 7 fmoa dH
BISCtesBdislsO Cdh jydedS O MOKBO dsyjls oddwils: &O H,.
BdzOCG 5ls o 5o dzts 5OS d &y dyd ®dzdazs S ald paed dzg S d §
syddoOs hdj WOttOStsCddzjlsdSk desor s dzj SOtefMmlise j dadz
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pOydatsy YtowRsy o SCtsfmoe jdzdesj o dzdw dzd j 3 Istdtp miafstinds®
d&zj C Oteflse j dedzr 7 Mtej Hilso .

Loaadi A LR

Unrestricted
germ-line
PT )8 Cellular aging: immunodeficiency, AMD, etc.

EFT: repression of regeneration .
Somatic

NT: Restrict fetal growth, adapt to endothermy restriction

Repression of adult growth

t dfkdsS 18. ClOf' MEEDLGR MHSE A OdnjishEow d CRELdz d2v to da
dbv: fHitejmatH E oLteshdWld sOzAadz 21 g ed Bt dzts :  dzj 5 dz0O
) dzs e slsjdzlsdy 2 §jtej ntSH

14 Mdidslstew dz0 dzj Sslstster j 90y dz" j dzOBdzE HjdzgdW L O
mMzh iMmMsolzjls ddhe| HigpbPBdzgetizgfj 5 d&EOMh IsOB OR 9o dzd W dzd
BilsOBtsdzdL &3 d OBftsteBYyd® dzj COtcfilse j deder = Mtej HMlso,
dmlsj d@gdz" § ¢ sdayg dals to @ upg dzd X ) § ts Hsds'CAn d iy i) dBO yd3ide @ B ek
BdCtosB desEts 3 Is OBldsfifdz odzO I€@Ej dztd B d asdzd W dzd W 3d € te s E
Wi tedsj dalsde” § MmdMilsj 3" fjuddd ~BSLWJdO, Isjd3 dzgj B d
Hisf sdzdzd s j dz' dgzs ftetsBdzj sz o EMdddwr §t skSt'ls
fsmdzj Hiplse dw Hdv Edizyh jddd fegs lede tsHOjlsXsiplf o df juial jodkdd
dzj € Otefils o j dzedz' Idz dEQfridCtsydhwjdi. otcj 5w dBdCtetsBdzr | W OCIsts:
stftcj HJ dzj dzd d WOotedzOSsCddzj Isd ¢ d dzj € Otefmis o j dzdz" ~
Lotsdzr ydosdzdtelzs h 2 d HddzO®Rd ydzr 2 &3d S tots szbdagRd . Bis
Rdzls j ctc pt€wOPe o3 CtetsB d sdg® » & Ptz tedzddsf @isdste $ alzj ¥ ¢ B tsdzj
BjlsOBBsdzdL Bz CMj desBdtslsdCtse, MsMmtej Hislssyde o dad o3l
WOotedOCsdzsedyj MSsds Hj2fMsadd dzj COteflse j dadz" = Mtsj
tSlstste’ | o MueadWbfdgumBdecOlsjecdyj MSddd o HBCOL Olsj

¢ )BJ sOBtsdzd U MEdJ ded" d o [dfiCOuioBLdOsuigy Cdd M i tasagIlE
st Odzad L Oydw Cdh jydes?2 BStese dsils’ -Cdij 5 ndistdiizn ds' to Of
ClsO HdddeEdafy + CsMdMmisj O Cdh jyddto Mshmissdls dL
sO¢Cdr €0O0¢ BIStosded" d, CcCtcOHd,j dzds’S Otdgj o | H § 2Ozt H
qasj v hqdj lsdsh jddj $§ BdCtssds? BdslstcOdnY stsdkOy:
ftedmikkMmlsolzjls o Istsdznlss?2 ¢dh ¢ P.80f g g Gdz'fdzmizj 6 ¢
bktsdhlss?2 Sdh¢j MeowLOdr M &dCtetsBd B &j dzOB], ¢
dzj sBn SHJ A& n H dzw BdtslstcOdzmMW stedzOydd CMmjdetsBdtslsdC
9 0Oy dzr HRRPC SWOME esBdsBJSCd d tsBdlOs s 9o toj O/PDY J ts dzdat
Btsdzj § dzd L € d &3 TotsShidffiisdadiissjo ! Isdetwlz! dz' 3 f sls j dzy d Olzts d3,
Cdh judzr j ddhd. 10LydOd detsj H A9 dzf jzuf gots G Mk @& ks
o dztsfdls fo ts2kosSORAkzdoy jiIjSd j dzed " d .

B)W OC Isster , odzdwes hdj dO MMmMisOes d WEkdl yddedtets
CdhS$d1 0 CtBfsLdydtdd j ROLOCkjtdmisdsd &JS s
Yyjidr?2 ©vH WOCkswss, ftd {lsd &Oyod d 2 §shj
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f sHBBJd® oLtz ttOL detstsBtcOL 8 d MmMlsOB ddz datstr
(dMisjMmlse jdzdz" 2 dadzd € JjMOjots Mjyjddyd) d teOdaded di3q
fteslsdeo dMmMEkmMmlse j dzdzsects o MC Otcdiddzd © Odedw ) . | J dzgi Isd €
COd citeOVWNdudimMitsl fodasyjddj, o Ikt otj v ¢OC
tcOMMdzOIsted 8 Ols* Mw COC EZcectetsL O Hd&zYW tOL destsBteOL dW d
CLOYf OHdZOY e HJJjIsO dOtkzh Ojls yj dzsmisdesmis! &S tess d
fstejBdzjdzadj CdzjlsyOlsSCd MowL Odes fy fsorh jdedg" d3 to
Bsckzls OS] MftsMmsBMmisotse Ols! MisOB ddz dztsmisd 3 < to
MowL Oz M MEyjdzdj 3 wWOL dessBteOL VW, CO¢ d dddzetsed
dzj yd dzj msis Bdef Halz! L s Odz(ti  DHzteg® &Y ¢ 50

~TStomach i
A 2 pH1-3 B Geographical l{-_l:)stGeneécs

10"- 10°CFU/ml e h d N Tﬁ*

Exercise

PO, 77 mmHg
Lactobacillus, Streptococcus,
Staphylococcus, Enterobacteriaceae

Duodenum —

10'-10°CFU/ml
pO, 33 mmHg L Small
Lactobacillus, Streptococcus, Intestine
Staphylococcus, Er bacteriaceae

I

pH&-7
FJejunum & lleum

10% 107CFU/mI
p0;33mmHg
Bifidobacterium, Bacteroides,
Lactobatcillus, Streptococcus,
Enterobacteriaceae

10"°- 10" cFu/ml

pO,<33mm Hg

Bacteroides, Eubacteruim,
Clostridium, Peptostreptocossus,
Streptococcus, Bifidobacterium,
Fusobacterium, Lactobacilfus,
Enterobacteriaceae

X
Gastric secretion 1, :)
?

Antimicrobial peptides
IgA

tdMkzdtsS 19. [ jkOetsdduimSd) ddhd o &dStsedsdj f
flosmsteOdzhise j dzd&Bl tstec Odzd L Oydw |

Gastric motility

RMMdzj HtH8 Odelsd S[tesB dz" J B BIsteOdzmW tstc 3@ Ushi3lf ,dzj 1§ dnfiz Jj
tcOL dzd ydq v Bsclzls dzd sBWYWL Olsj dz dats ftcdtcOo dzd & Ols
ddHdo dHIQgydEE dud MCd2 cjdzibbduimid2 MshisOs ¢ j da
teOL dzdydw” o ~FOwOCIjtedmisdSOr BIStesBdtsdizO S dh j yd
toj LIg@dsr . 1 Of ted d3j te, Bd S tctsBhEE dgt ChlzjtaddgzgddrldO L, , Is @Gz Is
fts Mjdzj Slsdodesmisd MEeMistcOlO d OSIsdoe dzatsfmisd, 9
sLdd¢O0els. rtwkzedy drLejifisder § WOCIstster, odzdwe hdyj
o¢ s tcOC stc iBs dzO dz! dz" 2 fls Ols z d f tsdz, sOC Yy j
OteBOS s ddzj sdets?2 ftojfOtcOIsO d odzdwels dzO tslsdztsf
jtodkj dzgsT 3j kOB d&JL BO CMjdsedslsdStss. [ jlsOBtddL
YydteS OHd Odzdz 7 Istsd Istgttsad, Is dls O€ 3 § B' Is! dMmilsd dzdzts  d3d !
Hivwlkjd desmisd bk ykt MsttzChizttd® Mteseh jfMiss O
HdWisj dz' detsfyls sOCYJ tbdadyosl sBdttdascdyj MSddd ¢t
f4td Bj dde" =, MowL Odedz'Cx dfy fidsLOBJdddg! derfsifnds dfn S Qeats B d ts ¢
udfmdzj Hdjlr  citscwO¥dd, GNMsOodvsls Mot Mmdj
B sOBtsdzdL &sz. [ HdddBZ dL ftedd3j s BsHJVJydtelzj Bds
Csdzlsj € Mmlsj Hdj s d c6JBctOW ddz drrodkzy glgfgetso ff J € JsH ¢
fseWdeOdzOL ', OcOOL' d MmoweL Odedz j M deddkd B C
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BOCKkjtedv d3s, ©BJdkOLHd Euozs) tie®Bigges v § sdzlC d 7 o dzH
dn fsltejBdj dedv BsteMSddsd oSHGEEMEY &g (f Mk dess

2\

Host Genome Age Geography

e Ce— L ]
o e I \
r— (-]
—! 4 8 Circadian rhythm
= “Co0y.

Diet
¢ Gender Hormonal status

{ Mz detsC BO, a@B®H ) @O KBjsOBtSddL & CMj @B dslsdCt

[descdj SHjdsedslsdsd kOGS, oddwsls &O ROLO
(1 dMmkdesS 21). Gkt oCds yOjl o MjBw WOLdOyjolsd
B stsistej ¢ MOIs, dJ delf)d -~ sl eQfdge FQ@Q@is. 1 tezcdj twjyjfls
Mo w L Odg l dLd&gjdaj dedv s o tcOL destsBtcOL dd BJStetss
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RESULTS OF THE CONTROLLED CLINICAL TEST OF INTRAOPERATIVE BLOOD
REINFUSION HARDWARE , ASSEMBLED FROM THE ABDOMINAL CAVITY IN
CONDITIONS OF SLOW AND FAST MODES
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Abstract. Conducting parallektlinical and experimental controbn the basis otontrolled
clinical trialswas neessitated by, on the whole, a more thorough assessment of the effectiveness of
intraoperative blood reinfusiohardwarewith the establishment of the possibility @fansfeb of
experimental data on modeling cavity blood loss to a clinical platform. kgea comparative
description of the results of the following studies performed in the coafextntrolled clinical
trials: 1) experimental contrd a study of blood collected from the pleural and abdominal cavities
before and after intraoperative bbb reinfusionhardwareunder simulation conditions in animal
injuries of the abdomen and chest with the formation, respectively, of hemothorax and
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hemogeritoneum; 2) clinical contra a study of blood collected from the abdominal and thoracic
cavities before and aftantraoperative blood reinfusion hardwaire patients with injuries and
injuries of the chest and abdomen with the corresponding formation of hemothorax and
hemoperitoneum

s dzs y jfpdetyi€ @zd dzd ud MSd2 Ctdalstetsdzr , + €My jtod d&zj dzls,
toj ddeW zL W .

Keywords:clinical contro| experiment, blood loss, blood biochemistry, reinfusion.

] vsOBd&zdyd 1. fsCOLOdZO HddZOBdEC O dsteW sdifsc d d
ftcd djHAzjdddsds (1 cttkzif{f O) d Brfstetsds (2 cwlzdy
v OB dzd YT 1, o tBJjdn ¢ tolXtfdisne s dOS( s&ded dzdsw@jSh Cds ¢ itsC
Codzlstetsdz?y (Cs) fted fteso jHjdedd Of f OtcOlsdats? d dzlstecC
Sdzd yd mMlsoats G tc. fd dzr tots dzdzts? Zasigidd f Pjig My j 6 H¥OE s d
HsMistse jtodesMis! IsOCts2 HJdZOBISd R OtcOCIsj todats dzd h ¢
LOd3y sdetsjy Mmdedyj dedg Cte. , Hb d Ht, des HBftzse j tod
Cte. dHt .

v OB df yo
1ot ofJrJRrR s R Gs Jrffl1toArRYyrasrRmM 1 [sd) oy
PVt R tOYJRYLUZIM s [t fuouecm o8l R OARR st IR 1] C

ssdstets 1 5COL Ols RMASHdz 1w Gtolz it 2w Gctlkzf
s s C to. 3, 3NO, 3,0R0, 5 2, 5RO, 2
£ o, 7No0, 0, 65N0, 0, 60KO0, C
Hb 66, 2N5 60, 2*N4 , 78, 6N 4, !
Ht 32, 2N2 30, 2*N3, 32, 6*N41 , 8
[i2¢. 4, 8NO0, 5, 00, 2 4, 4KR0, 4
Cs Ctg. 3, 7N0, 3,1R0, 2 2, 6 R0, 4
£ 0, 90KO0, 0, 80NKN0O0, 0, 68KO0, C
Hb 106, 2 N¢ 85, 8N2, 71, 1I*N"3, 2
Ht 33, 2N1 25, 0*N 2, 20, I*N*%2 , 1
[i2¢. 4, 9NO, 4, 4KR0, 3 3, 1R0, 2

1 tod d3j yOdakzd pMistse jtodzts o MtcOo dzj dzdf*dd Hnts figfldns: atsjHickzlztsls  az-fipte @) o
Ctolzf.ff 52

sdzj HEzjIs B Isdlsy , ybsts MmMddem tetsdzdztsmlis! L d3d dzj dac
Csdzd yd Mso © dzj 2 S tsydlstse, O IsO¢YJ [BOSCMET WK, OLOIst
dimmdzj Hse Oded ¥ = (ss, Cs). Ybts COMOJIMw Mmisjyjded
Cteod, GOGZjRE.sydlsr ot 2 ctwkzffj HMiste jtodets o1 h |
sO0¢ d e GCs.

15 dzOh dd3 H Odzdzr o3, ots 2 ctlkziffj 1 Itsls ftsCOL Olsj
HOdzdz' | ss d Gs It IbjdHjdydd d HJZOKBISC] Mmdad
fisCOLOI]j dzj 2 Mo OHOEIs. [HBZOSCEt, 9o ss Mdedyd dzdd ¢

Il vOBddyd 2 tdtfdy O @dOCIsj cdmMisdC O Cttsa d,
fszsmMisd o LOoadMmMdditsmisd tls MEtstetsMmisd ( d3j H dzj dzdzr 2
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SsOCHde ddyBEBdO W isdzsj Mdzedy jadzdtys JSdsAizd dytg tntfsth @ € de
sfdksisdyud MEOY jLdmisj delsdesmis: Mmdedy ©jIsmw o 3 tOL
s &3, d2O© Witsdzy Mdedy jdedv thdsksdyd MSs?2 tjL dmlsj dal
f dzOL o3r @9 ptsdgts s toj L S5 oaBLOMIOjls, Ykt o Mt j dzdzl

v OB dZdyo 2.

PotofJsfsRR €8 ARYsI[JIRIr1UIM 31 sodrodur ] 8B
PVt R tOYJRYLZIM st fuouvecm o8l Rt OARR st IR 1] C

s s dzls o t 1 5COLOjdd rRMAtHd 1% Gtkzi 2w Gtz
Ss [Mds.j L §fgls. ( %) 0,8N0, o0,3KN6,C 0,2N6,0
ljBsddL, % ¢ s 3, 1KN0 6, 8RO, 14, 1*R0,
o tslbh f d&zOL &3, ¢ 1, O0NO, 8, 2KO, 18, 5/,
Cs [ds.  tSjta. d fils%) 0,6NO0, o0,2N6,C o0,2N6,0
ljdBsddL, % ¢ t 3, 3N0 5, 9RO, 11, R0,
o tshbh f d&zOL &3, ¢ 1, 2NO, 6, 8K1, 28, 4N4 ,

1tecfd34 ’Oﬁqu’ysfnlstsagtsdzts 9 MtcOo dzj dzdf*dd Hnts figfldes atsjH telzlz sl az-Afipte @) di

Il 7 hjzCOL Odedzr 2 WOSCI ModHujlsjd Miselzj I92].5 w@CL,ts O
Cstfted BOdSHE tijyddj +SM¥ELddej BsddL SttboEt oL (&
11, 6N0, 3%. 1 kydets LOBjIsdl’ , ylsts o jdzdyddzO Mmdady j
or O J dedatsy, ujd o (s, s ls6D,08AW 0V, 3tg d ORGSR He
14, 1N0, 5 %.

vsO0Cdds tsBtOL 503, GjdBsdzdL Ctetsoad, twOMmMmydIlsOdeds 2
B' Mistets?2 Of f OtcOlsdes?2 + CMW kL dd MsMisOoadzv jls >28% ¢
ftod of ftsdzdzj dzdd R t RS.

I yjoszded ¢ Oj s otsftetsfy 5 f tod i3jSdadvdzts figflsfd et tshg g[S, s
ftod 1lstsds tojyddsj kHj dz' detsTnlsafjchip jtsO 28B4, j ddB8HRAs | I tg .dz’

l v0BdZdy) 3. 5CO0LOdRO HJZOBJSES O fMtsH jtey OdzdwW B
R[] (Rs ©® bkmdkzssedwih HwEOdses (1 cEHRfth®) ¢ OMS bidE
v Odap'3, Ctdeyj dzsteOydwy tBh jets BJ d&ZC O Mmdzdy O smw .
or cOYjidg © € 5.

vOBdZdYyoO 3.

1ot ofJrJrR ss R G 1TtJuorRrRrU 4t off1v3m P sodydur s
gsftfoovcm ol R{OARR st IR ] (C R t RS
Stsdzlstct= 1 8C0OL Ols§ RfMA BH Az 1-w i 2w Gtk {

Ss 1 j dzts € 54,2 6,6 45, 5*N1,
bdz BdBddz  30,26,2 44, 3*N2,
| &zsBkzdzddz 42,5KN2, 253, 6N 4, 34, 6*F93 ,

)
{
z
42, 5*N®2 | 5
44, 0N3, 8
;

Cs 1§ dzts € 62, 1N5, 256, 1*N2, 49, N2, 2
ddz B lzdBd dz 65, 2N4, 449, 8N2, 68, 2N4, 5
| zsBzdzddz 48, 3N4,652, #N2, 31, N8, 1

tc Iz
9
0
1
sst%. ¢/4 1,0NO0,050, 4f0, 02 1, 5R0@% 02
5
7
9
ssiW. ¢/4 1,1N0,030,7Rf0, 01 2, 2R0p* 02

1 tod d3j WObdze(gMmistso j todets o Mitc O g*ddj riagfigls the £ tsditls tcdsiA) ey & gz tzd d
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I1ts HOdzdzr &8 ss d Cs, yYydd&3 Brfmlstej i or f sdzdzj dzO C
fded % § ded § MsH j 8 Odzd® Blgg OW 5dzj slsdzsmdlIlsj dz' dzts ¢
WteOC ydw, CBlsstcOW CO¢C dL o j Misdats, detOjls Mmih jf
shdiisilsd yjjLEfisll ] dels dzetsisd W sted3j Rdzr 3 € dzj é3fsdzls B 45 d (g s a ¢

MOtcOCIsjtodzr d3 Wodzw jIsfpw dL d3j dzj dedj Mssisdztsh j dzd w
{ Mfdzd MEHdlk! 5 S WW¥Wdyudjdzslkz ¢/ 1, Ik L OdJ Isdzts,
Cs 1Istsls {fists Pls @ ez s, SsGHO COX 2fxd B' flstothzd® OL
fsCOLO] &z MmO dw jls, Mtslse jlsMmilse j dzdets, 0, 4 (

Il v0B4zd Yy sCOL OO HJEZOBIJECO GWHO Bdts~ddidud MEd
Btos N dzts? fsdzsfisd o EMdzcedwrn d&2H &ictzfztt ©F M scB®OZz §

v OB dzdyo 4.

1ot oJJrJ R SISRIRMRYSRY[ H#sRM 1 [sdr1dur] s
ViR to1JRYL3IM st fovecm o8l RIOARR St LR 1] C

stsdzstesdz 1 sCOL O RMAtSHAEZ 1% Gtz 2w Gtlkzy
ss 1 ddzdtekzedc 15324 12, 3N1 14, 6 N1, ¢
[fMlsOls. N 19,31,01 31, 2*N 2 35, 1*N4 , 4

[ syj o d dzO 4,804 12, 5*N 2 8, 1R+, 1

Na* 140, 2N 132N2, 145N8, 8

K* 4, 1NO, 4, 3RO, 4, 6KRO0, 4

Cs 1 ddzd ez (¢ 6, 9NO, 6, 1NO, 5, 1N0, 1
[MisOls. N 25, 3K2 29, 9*N 2 32, 485, 1

[ syj o ddzO 9, 3N1, 13, 2*N 2 22, 22N, 0

Na* 144N6, 135N2, 141N4, 4

K* 4,9N0, 5, 2RO, 5, 8 KRG, 2

1 tod d3j Wddzg{gMistso j todets o Mitc O g*ddj wdagfigls the £ tsditls tcdsAy &y & gz tzd d

RL u@pdlz oasdHdets, ybts © Cs GCtdpgyj degstcOydw B ddzqte
Mded s jdzeds ) bkojddujddjB MCtsttshisd OffOwOlsdts? +
HddOdBdSd tBh jets BddzdtczBddzO dzgj dzOBdz8 HOJ Isfyw . )
Codeyj delstcOyqees oz s sz Qg Bj sfw . Clsets SOMOjIsmwy

Jftesuj®, d o (s Ctdyj dscoshbsosyiesdid N @ B
C HbfMiste jtodshlz ko j dduj dd¥f.odl dys &g s fzdzlstg G o diyy
Mdzdy Ojsfw, O fdfss Mb@FENY OB ESSNOMWE,] dzOB d*

vsO0Cdds B H@EBE®ddEBE?2 dL Bt h dts?2 (tsdzsfisd Ctotse
slsdij yojlsmw Btsdzjj o' MsCOw Cwsdzyj delstceOydw s+, ts )
fdzj nizjls Eujmis: fted fteddj daj dzedd Of §f OtcOlsdats?2 R

] voBddyj ftdeojHjdO ©OM"YisE daizOv i €5 WBdydstOL d 6
fsdzsfmisd o LOsdMmddshisd sl MCstsfisd Of f OtcOls dzts 2
ey dBO~ OMfdteOydd) .

sOS¢ odhud@s dzdn'® (5 Bldd yojlsmy MmdzdyJ dzedd Mo jt
ModHjlsjd Mlsabkjls ECstoyj ddj -ve0jlaly dad b didedsts dadotg
dzj MdkzdCtddieso Odzdzs? fesBdeSOR. 10%WdSMdEtss Odz
sfise j dedzgs §tod dMY sdzLdsB@ ki swd MBtesgt s 172
dMotHdsEs L dzOyj dzdv 288KN11, 6 dddz) .
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10 kOCtsds Wisdzgj ftesyjmim OctjcOydd btesketydlst
Br Mistetsds toj Y dd3jd MeBtc@OL @0 d MicOo dzgj dedd ) d3j H dzj d
Ctesod (<0, 05).

vik®o dzj dzts, yYlsts otej BY tj COdz ydW¥dscoydd f dzOL 3"
dMmMf sdz' Lso Odedfd o MsSsMCtsMisdesets t6j 3y JBO MBissC
fsCOL Olsj dzv d&3d , Yysts ftsylsd o 3 tOLO or h j, Ud B3 f
(t<0,05 .d t<0,05)

(fMdzd o 1 ctokzffj COddisorBN1 oIkl b BlHtls QaE 2B
myc. vOLOW i HJBROBJCOjBBOEIUB IsSHE ¢ oy dgf dzff O fezg
Mstslse jlsise j dalz®4, 5N2, 2ty ©j25 ,05N 12, 0 teffjtky0 j,( G 5<)0., O ¢

Il Cs orwodzj dzs fd dem tetsdzdzOY HJ d2OBJ S O IstetsdzB d dzt
Yyomlsdesmisd, dzOMlskzf Ojls kSCtstwtsyjddj IsStesds ddase 5@ ts
ez fj Htetslsde dmMAsHdasets 37, 7N2, 4 fmj 05.(f <0, 05)

Il 1 cwzffj ftoslstosBkeddtsots] otej &3W EZStsteOyYdso Odzt
8 Hts 15, 9N1,8 MjS(t<0,05). [jiyHk Isjd, MmMsHjtyO
setsdn GwkzffOn. | yYyDRiEERHISENO, & &/ dzeif] Bis8 N ¢ L dxt
fteslsdo Ctodzstetsdd Hzs@ MO L 220w j ded ¢t <0, 05 d t <0, 05) .
o ofj MwesCd tjOSydd (6,8 d 10 oddz) Mddzn totsdzdz
L dzOydlsj dz' dets, yjods o 1 ctelzfifj.

l voOBddy) fttdojHjd' HOdgBEsMEOL fsc tcOipiy cd tatzt
dL Btes h dzs?2 ftsdzisMmisd ® L Oadmddssmisd s MEtswsmisd
BjHAzj dzgdzts s (1 ctlkzf§©) d B' Mistesds (2 ctekzftf O) tojy

sO¢ odu@dzduyd ss EMlsOdase dzj dets, yYlsts o € @ts dzdodztf 4 ¢
d 44,5N2,2 Mmj¢,d ®2,9:N32 6¢thzif¢f.] vt JjMls! sdts HTES
dMmMasHdz 2 kZtetse jda , O -lls GCioizif 4 tc ds tshigiiw Qi dBj diyf d1 26 oz ff
sMisOlsd, OCOY HJBOBISCO lsdkj yojlsmvw d o Cs.

I1tsdzjj bets, IODOW: OP&BBEUB &' daiC I Gtz jiztzd & ¢
otej d3j dzed Mo j tols[6d. Odgdmyczdf d@OL s + Istsls §f 5C OL Olsj dz' B!
ftsslse jIsMise jdzgdets, 34, 5N2,2 Mmji¢ d 25,5N1,0 Mmj¢

35, 2N2,8 Mj¢ d A8t 2RN105)Mjs (t<0, 05
1y dets L ORI IsdIs! ylss d o ss, d © Cs HJdOM
otoj di3j dzad ISOC Y] tHdzslsd dz d fd den totsdadz . J Rokis

StesdzB d dztso s@ts otej d3j dzad, Mmistslse jlsise jdedets His 28, 2K
d32,2N1,8 Mjs (t<0,05) d uts 19,5N1,2 Mj¢ ot 2

vyiss COMOjmMy sk dhksostsets ostcj d&3j dzd, It
Mj<, bBEHO COAtok8 22Nl ffHjS(tf<0,05). sO¢ d s
ftsmisj  j dedets UOMplOMGisPISdE, 0 d 511 cBRFH 2 ¢ /0dn g 20,2 N0, ¢
G/ &z foslsde SCodsdtbqz8 @Bt Gde@yj def 0, 05 d <0, 05

] ss, COo¢, of ey 3, d o GCs, ot oMy MetsCd
ECtsteOydo Os Isfpw . 1 tod yjds®ydasts d2 detstclz U 5 ® s dzj j6 oz f §
¢ OL Ols d 5 fs¢0LOjdvrs Mojtls 90 isMmisd Cwtse
Mo jtelsr 9 0] iisMsu[OX@Msod 5 [ d

{B btz @oyds Mezrndls! OS] d ¢ [8dd>y) ted®
dMmf sdz' L sds@decffs He'jf)  BO MBSO Ctwsoad (Hts 288N18, &
d302N16, 81109/ dz) .

Yibe¢ts LOBjHdY jlsmw d fHttsyjmMhm OctjcOydd IIsttsds
mMptstc® Ctwtsod,; HYoyld © 2 t©OLO fted d3j Hdzj dedatsdz tcj

—G)
v ddzd y 4 @L: ditdibution 4.0 International (CC BY 4.0) 115


http://www.bulletennauki.com/

18 dzdzj dz@ Bzffdie © € 19 BUlledin of Science and Practice v 6. 2°2020
https://www.bulletennauki.com https://doi.orgl0.33619/2414£94851

s M tc@fBtcr :

1.yr dzé®© o . YOfnjo sisdzstetsdzd telz § dits § C dzd ded y4 1
sftedHjdzidzdd toj dzj o Odzglsdztsisd S dzddzed yd MSsets d + ¢MmY
d WAL CSsdzdzsd H dz" - fsCOL Olsj dzj 2 mMsmilssw dzd v i tsdzts f
toJ ddzWW ZLyH E ZOdsHdzr 2 Y ER2tedzOdz fted S dzOHdzr 7 d WhkdzH O
" 54. -827

21 Oh ddemMC 2 $#OLwOBBISCO Cdddduyi mMiédrs (Osisdy,.
HtSC OL Olsj dz dzts2 [ g3y @y RMLEO[ 164 M.

3] &zOmde. Il.o j misded®j Ods j dz! dzf & : o3 W chgddeig.Y | D21 M.

4.) stcsB'Rj.9, PLBosh j YySdkdklsisl OPhdd MOV BOM
Cteso s sjotcv4.. [1.76 f.

SroOeduwds ¢.¢. [BJMYfJudddy Odzj Misj L dsdzse d yd !
ddzlstc Ot j tc Oy jsdmsisst@O dpfipWsitsL d d o ~Rdtkzteedd RI 8 2 BB
s jteOydsdzdets e s toiffiifC ©: C Qo st H8 HdDEC M. [

6.sBls] dz ddd.C 59 Qr P soW] fydetd SipdsoB@ drzsMisd ¢ j G3sMis OL
M "ndtczteedyd MEs?2 ROKLREZESEP] .. v ORFOLO

7.] stcc Ode .1, .f d wOQd dg dfd.dzd yj MS OV Odzj Misj L dsdzZsEEdW.

8t OdC Y. [dr@®ddz sfdzd dzed yd MS O By 2¢O tjL kzd
dmimdzi Hse Odzgd 2. [ .&. -ABj5SHdyddzO, 2010.

.oty dasol. st OdzmW 2L d s dzdzO W g EPEY ytcd sMishGist tc
fsmMisecj BstetcOcdyd MEdr dOtekzh jdd2 MdMmlsj 3" ¢ j BsMIsO
g. -29.3

10.ezW dOdzso © . 1., RoOOdzso O 1 . ., g% dOdzts
Lltcdbtestf s1 Isddz0 CO¢ Mywdshkp? C gy 1 ioEel SEteEPdeltwtn dzdzts M |
/1 YiHdOktedyj MSOY % OteBOQUSESEIY Y 686017. u. 12.
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Abstract. The work is devoted to the actual problem of medigineervical intraepithelial
neoplasia The authors found that a group of women wattrvical intraepithelial neoplasis
apatient of working age, and early detection cafrvical intraepithelial neoplasiean prevent
thedevelopment of invasive cancer, considered as one ahaine causes of disability and female
mortality. In gynecological practice, the most accessible afmnmative method forcervical
intraepithelial neoplasidiagnosings colposcopy.
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Abstract. The epidemiologial situation for cancer remainsmfavorableworldwide due to
asteady growth trend. According to the International Agency for Cancer Research, by 2030,
thenumber of new annually detected malignant neoplasms will reach 26.4 million per year and
thenumber of deathd 17 million. The reasons for this are complex, reflecting both ageing and
population growth and changes in the prevalence and distribution of major cancer risk factors, some
of which are linked to soci@conomic development. In the Kyrgygepublic, mortality from
malignant neoplasms is in the second and fourth place, as a cause of disability of the population.
The reduction of mortality from malignant neoplasms can be achieved as a result of
theimplementation of a comprehensive scigimsed targetedprogram which includes
strengthening the role of the primary health care unit, activating the work of observation rooms and
restoring prevention departments at the primary level, improving the skills of oncological health
workers, developingearly diagnosis methods, new approaches to the treatment of malignant
neoplasms, improving the cancer register of patients and conducting mass screening of
thepopulation. Qualitative organization of the system of observation rooms, supported by
thecurrert cytological service, continuous monitoring of specialized oncological care in order to
identify weaknesses, gaps in the routing of oncological patients, correction of early detection
measures, possibility of rational use of resources contributes tog@roblems of early detection
of malignant neoplasms. Restoration of preventive examinations, as well as improved organization
of advanced training of doctors of the general medical network on oncology, holding thematic
seminars for therapists, surgeormns diagnosis of malignant tumors, detection of early stages, as
well as introduction of telemedicine technologies in primary oncological offices will improve
thequality and availability of medical care for patients with malignant neoplasms.

s dzs yjpdzgja @B sdzj 98 O BsMils L dzs € Oyd Mis o jededirdimls tzfs ¢
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Keywords:morbidity, malignant neoplasms, chancellegister,cancercare, prevention, early
diagnosis, reproductive organs, screening, mortality.
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Abstract.Spinal pathology is one of the leading places among diseases of the motor system.
Back pain between the ages of 20 and 50 affects up to 98% of the population. One of the main
cauwses for its occurrence is degenerative changes in the herniated discs. Degenerative disorders of
the spine occupy the first place (46.7%) among the causes of primary diskbBycases, pain in
the lower extremities completely disappeared in the fiests after the operation, and in 18 they
significantly decreased (on average from 6.2 to 1.5 on 8&f9. Two to three years after surgery,
the clinical results of treatment in 41 (79%) patients were rated as good, in 11 §2186)
satisfactory. There &re no unsatisfactory results.
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