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Pathogenetic basis of diseases associated with exposure to chemical pollution ofyvarious environmental ob-
jects constitute a violation of the process of adaptation, i.e. change of those or other systems of the body,
which are called premorbid (prepathological) conditions, differinng from diseases of the predominance of non-
specific changes on specific. In this regard, the most important direction“of research in the field of human
ecology and environmental hygiene is the use of high technolegies‘on the basis of informative non-invasive
methods of diagnosis of early changes in human health caused by-adverse factors.
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A significant body of research on the impact'of environmental factors on the health of the whole popu-
lation, operates demographic indicators, morbidity, disability and physical development [1, 2]. The modern
view of this scientific question, proves iSufficients@nd incomplete database, to create a qualitative picture of
the health status of the population, and the*hature of the relationship in the system environment — health of
the population [3, 4]. Less attention is‘given to identify early adverse changes in the health status of the pop-
ulation, which would allow us f@yrecommend preventive measures. However, to assess early changes re-
quires highly sensitive techniques, which are based on the analysis of the biomaterial [5—7].

In this regard, the mostiimportant direction of research in the field of human ecology and environmental
hygiene is the use of high“téchnelogies on the basis of informative non-invasive methods of diagnosis of ear-
ly changes in human (health ‘caused by adverse factors. These studies involve the analysis of immune, bio-
chemical, cytological and,genetic status, and a variety of other specific (in relation to the factor or factors) or
non-specific indicatorsy|8, 9].

Prenoselogical state are in the process of organism adaptation to environmental conditions as a result of
tension of regutlation’ mechanisms and exhaustion of reserve capacity, however, they differ from each other
aeCording td the/degree of adaptation. For the protection and preservation of health is necessary to develop a
system of reliable indicators and the diagnostic algorithm of non-invasive methods for diagnosis and progno-
sig,of pathological conditions [3, 10].

Cytological and cytogenetic indicators of the state in the mucous membrane of the mouth and nose of
complex biochemical indices in the functional state of systems detoxification and excretion of toxic products
also has a certain significance criteria for the assessment of health status, including the initial stages of its
violation [10, 11]. Nonspecific response to the first stage of development prepathological changes may be
replaced by the emerging specific syndrome complex. Therefore an integrated approach to the study of
health status using indices allows us to characterize different levels of population health [10, 12]. It is appro-
priate to consider methods of health assessment from the perspective of environmental epidemiology and
their use in risk assessment methodology health [12, 13]. It is known that the integral part of ecological and
epidemiological studies is biomonitoring. Biomarkers in the broadest sense of the word represent different
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indicators characterizing the interaction of biological systems with the factors of physical, chemical or bio-
logical nature [14].

The biomarkers of effect can be attributed almost all the techniques used in traditional diagnosis specif-
ic and nonspecific effects of environmental pollution, including functional and laboratory diagnostics. For
the diagnosis of genetic change of the population surveyed are informative definition of congenital morpho-
genetic development options (especially in children) [14, 15]. Moreover, you should pay attention to the as-
sessment of quality factors and lifestyle, are responsible for half of the causes of morbidity (or health) that
are often closely associated with the quality of the human environment. In our opinion, social and psycholog-
ical research unit as well as in biomarkers of effect [15].

In the context of a sharp deterioration of the ecological situation for the primary change detection of
health disorders used standardized laboratory methods. For substantiation of environmentally gausédshuman
diseases requires the development of indicators, changing with the effects of adverse envisdnmental factors
[13, 14]. The mucous membrane of a person plays an important barrier role in protecting the,organism from
adverse environmental factors. The respiratory tract is the gateway to environmental pollutans,and the im-
mune protection of the mucous membranes depends on the degree of contact, the meagiire of oceurrence of
the adverse factor inhaled. To date, evaluation of the cytological status of the mucous membranes in the nose
and mouth includes 19 indicators [15].

Important aspect of adverse influence on health of the chronic chemicdl loads charagteristic to the mod-
ern urbanized environment — the constant place of vital activity is the modifying actien of chemical factors
to small intensity, the giving non-specific biological effects. Its biological, basisyis. systemic disturbance of a
homeostasis of an organism owing to a gradual mismatch and damage ofiget of metabolic, neurohumoral,
immune, genetic and other mechanisms of the disturbances to homeostatic equilibrium caused by chemical
influences. The systemic change of a functional condition of an organism developing at the same time at all
levels of integration, or an ecologically syndrome caused depression to resistance of an organism — the
ESRO-syndrome, causes rising of sensitivity in an organism te influence of various adverse factors to the
environment. The effect of chemical modification, i.e. augmentation of number and deterioration in a course
of the diseases bound to impact on the population efithe chemical pollutants having chronic organotropic
toxicity and giving the remote effects and also other ecological and social factors of the environment [9] is
result of development of the ESRO-syndrome.

In the last decades the concepts «clinical epidemiology» and «evidential medicine» were widely adopt-
ed. The clinical epidemiology is no otherghamuse of an epidemiological method for studying to the clinical
phenomena and scientific justification @f'decisions'in clinical medicine. The evidential medicine is branch of
rather new referral in medicine whi¢h I gotithe name «Assessment of Technologies of Health Care». This
direction represents the systematic ‘eross-disciplinary scientific analysis of both the new, and traditional
methods used by applied medicineil 6].

Thus, the analysis of liferature allows to recommend as priority methods of prenosological diagnostics:
assessment of the cytologic, psychological, biochemical and physiological status of an organism with use of
evidential medicine which 1§,based on use one the best of the available objective data for decision-making
and use a mathematical\estimates of probability.

Departmentfofilaboratory-analytical control Department of ecology of the Karaganda region together
with biological-geographical faculty in recent years is in the sanitary — hygienic assessment of actual air
pollution in*he,region, as well as improving methodological approaches to the processing of monitoring data
and.uses thedesults to reduce the harmful effects of industrial pollution on the health of child population re-
siding\in the,area. The studies of domestic and foreign hygienists objectively proved the relationship between
the infensity of exposure and inhalation of industrial pollution and the health status of the population, with
thefexisting «rejuvenation» of chronic disease.

A model for the development of methods of assessing the impact risk of environmental factors on child
health was selected by the city of Temirtau, where there are enterprises of metallurgical and power indus-
tries. Held the regional hygienic analysis showed that in the impact zone of the metallurgical plant, occurring
technogenic biogeochemical province. The main criteria for its identification is the high concentration rela-
tive to the background of lead, cadmium and zinc in environmental objects. We conducted a study of child
morbidity on materials uptake by copying data from clinics in the city, taking into account accommodation
(industrial area, relatively clean area of the city) and school health cards. Applied the survey (separate guide-
lines), containing the issues of socio-hygienic and medico-biological nature, which is usually applied in the
framework of similar works, thus, we eliminate incomplete insertion and clarity of the information provided.
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Analysis of the results of the survey showed that of the total population of the surveyed children having
deviations in health status, variations in one system is 10 %, while the health status of children, as the aver-
age — assessed more than half of parents, poor — 5 %, and only a third of parents assessed their children's
health as good. As shown by our results, there was high prevalence of multi-system disabilities in the state of
children's health. When comparing data on the results of the questionnaire and periodic medical examina-
tions (for the school medical records), we can state that with focused questioning, providing for preclinical
the focus of the issue is higher compared to school maps and detection of deviations from the functional sys-
tems. It is found that the deviation of the nervous system in school health cards have a corridor percentage
from 20 to 55, when questioning parents, the percentage deviation ranges from 60 to 80 %. From the cardio-
vascular system respectively have a corridor percentage from 3 to 20 and 40 to 50 %. From the side ofimus-
culoskeletal system: respectively from 20 to 30 and 34 to 42 %. Given the high prevalence ofddisabilities in
the state of children's health, noted the study, it is necessary to pay attention to the quality @f preventive\ex-
aminations of children with the detection of early forms of health disorders. The specifiedymethod caft be
used by specialists of socio-hygienic monitoring. The necessary harmonization of the statistical methods
used to identify links between the analyzed social-hygienic and medical-biological indicdtors.

Data on the health status of children throughout the observation, obtained with‘the help of medical-
ecological survey, attest to the low level of health of pupils, low possibilities of adaptationjtefincreased men-
tal and physical activity of most children, poor prognosis of formation of health of thé population as a whole.

To date, according to existing recommendations, examining the dynamics and conducting analysis of
the state statistical reporting and results of research programs, should rank areas,by the degree of ecological
danger for the population. Bringing its own statistics and their own results,We create an automated database
of ecological-dependent diseases with the formation of biogeochemical territory, taking into account the en-
vironmental ill-being in accordance with international standards thatWill contribute to system analysis, and
therefore a more effective process of monitoring socio-hygienic and medieal-biological direction.

Currently, there are about 10 million chemical compoundsy approximately 70 thousand of them are rec-
orded in the international register of potentially toxic and‘@bout one thousand — like highly toxic substances
[3]. To one of the groups of xenobiotics include heayysmetals (lead, mercury, cobalt, zinc, copper, iron, etc.)
entering the biosphere during the combustion of fossil fuelsior plants, smelting these metals from ores.

Child morbidity and the reduction of immunebielogieal reactivity of a number of authors connects with
the pollution of the external environment [1,£5]. Researchers mainly rely on the comparison of pollution of
the biosphere with the frequency of respiratorysinfections and the increase of allergic diseases [1, 4].

Immunomodulatory properties ofdieayy metals are reflected in a number of experimental [9, 10], and
clinical studies. It is known thatgpatients, with atopy heavy metals reinforce the insufficiency of
T-suppressors [5, 7], cause high_levelstef IgE in the blood [6]. Autoimmune processes under the action of
various xenobiotics including heavy metals [8], there is a change in the phenotype of lymphocytes and the
solubilization of membrane HLA antigens. A number of important industrial contaminant, in particular zinc
and copper, along with this are‘in ¢gertain doses is vital. Contaminate the environment may lead to their more
or less significant accymulation®ift the body [2]. The influence of excess amounts of essential trace elements
are little investigated \in pathogenetic relation. Given the biological role and the close relationship the ex-
change of such nietals as'zifc, copper, iron and magnesium, we studied their effect on the immune system of
children with atopic dermatitis in the environmental situation.

PatientSSyith atopic dermatitis revealed an imbalance of the studied trace elements. The severity of the
imbalance cafi b§ different and also lead to higher content of microelements in the blood serum. The most
dramatic tmbalance is detected in patients of this group with allergic history and recurrent bacterial infec-
tions4They observed a severe violation of the balance between zinc and copper: high levels of zinc, copper,
asi€ompared to those in rural areas, as well as in other patients remain in remission and during exacerbation.

Eactor analysis showed that elevated levels of zinc and copper, as well as the content of magnesium in
the blood serum data patients lead to disturbances in humoral immunity.

Most diseases that are studied in the socio-hygienic monitoring is ecologically dependent diseases relat-
ed to environmental factors exists, but it is not so strong to be obvious. Consequently, the proof of communi-
cation between the health status of the population and the environment is a daunting task.

Despite some earlier studies many issues of this problem are still unresolved due to the variety of chem-
ical elements, combinations of toxic substances in the environment and the diversity of their actions on the
body. Features of the environment in the territories are connected more with the effects on health of social
factors like urbanization, including particularly industrial specialization, trends in the social composition of
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society, demographic changes, migration processes and living conditions. Chronic nonspecific action of en-
vironmental pollution on human health is the most common type of their adverse effects.

The combined, simultaneous or sequential action of several factors leads to mutual burdening their im-
pact on the human body, causing rapid depletion of physiologic reserves. In response to exposure to a certain
dose (intensity and duration) of adverse factors can develop state of utmost tension of adaptation mecha-
nisms with the reversible phenomena of maladaptation [5].

Fundamental hygienic research has taken a new direction — the identification of quantitative relations
of changes of environmental factors with specific disturbances of the health status of the population in
prepathological and pathological levels [6, 7].

The main difficulties in this area due to the variety of existing environmental factors and the differentia-
tion of their individual impact on public health: professional activities, living conditions, climatic cénditions,
heredity [8].

Intense and long-lasting impact of environmental factors on the human body causes the,prenosological
and premorbid States that differ from the norm and pathology. These States arise in the processjef adaptation
of the organism to environmental conditions, as a result of tension of regulation mechagismsjand‘exhaustion
of the reserve capacity of the organism.

In recent decades conducted researches [9—-10], revealing patterns of relationships, andidépendencies be-
tween health condition and the factors surrounding natural, industrial and gocial enyironmenty, However, the
approaches traditionally used to assess the degree of influence of the individual compenents of the environ-
ment on health, focused on the acquisition of retrospective evaluations and,notien,forecasting the prospective
negative consequences for human health. However, it is known that withoutythe results of the projections is
impossible to plan targeted preventive measures.

The concept of risk assessment currently in most countries of théyworld is seen as the main mechanism
for the development and adoption of managerial decisions at all lewels ofipublic health [11-12].

Evaluation of risk factors for environmental health and the,system of socio-hygienic monitoring are the
new innovative technology in the process of reforming health ‘carey}13].

Of great importance is the analysis of the prewalence'of indicator pathologies [14, 15]. Medical-
ecological approach would be zoning, which is bagéd on'the regional characteristics of causal relationships
between health status and factors, its defining. At theypresent stage of development of the system of social-
hygienic monitoring (SGM) is obvious the immense importance of identifying causal relationships in the
system «environment — population healthythe,definition and ranking of the contribution of the main health
determining factors (social, economic, €cological), assessing damage to health and priority management de-
cisions in the sphere of sanitary—epidemiological welfare of the population [16]. Meanwhile, numerous stud-
ies on assessing the impact of complex'of environmental factors on the health of the population, mostly made
in the city [15, 16]. In particular, contamination of atmospheric air cause the deterioration of the health of the
population [16].

Experience solving_specific problems in multivariate effects of the environment on the population
shows that to identifyausalyrelationships, usually consider the loss of health only on the level of anthropo-
genic load [10, 12], oriin the &socio-economic factors — population health» in urban areas [15]. The variety
of criteria whenévaluatingsthe health status of population and habitat factors defines the tasks for substantia-
tion of the integtal assessment of population health at the population level, priority optimal private and inte-
gral criteria®®fyanthropogenic impact on human and socio-economic living conditions. Currently, the risk
assessment miethddology is an essential tool for the characterization of the influence of environmental factors
on the health ofithe population in the implementation of sanitary and epidemiological surveillance and man-
agement decisions.
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«KopmaraH epra = {TypFbIHAAP JeHCAYIbIFbD> MIceJecinaeri
MOHO30JIOT USUIBIK THATHOCTUKA (1LI0JTY)

Typiti 9KOJIOTHSITBIK (HbICAHAAD/IBIH XUMUSUIBIK JIACTAHYbIHA OAlIaHBICTBI aypyJap/blH MaTOr€HETHKAJIBIK
Heri3i ar3aHblff| OeHiMImeNy YpIiciHiH Oy3bUTybIHAaH OOJNBIN TAOBUIAABL, SFHH aypyjaplaH epeKIle >KoHe
epeKIe eMec O3BepiCTEPMEeH KopiHic TabaThiH MPeMOPOMATI (MATONOTHAANIBI) JEI aTadaThIH ar3auapIblH
TYpIi sKyHeTepinaert esrepicrep amansl. OcbiFaH OailIaHBICTBI aaM 3KOJIOTHSICHI JKOHE KOPIIAraH OPTaHBI
rurreHa)canacbifuarsl 3epTTeYIepaiH eH MaHbI3/bl OAaFbIThl — 3WSHIBI (AaKTOpIapaaH TYBIHIAWTHIH afgam
JIGHCAYJILIEBIHBIH  €pTe ©3repiCTepiH JMArHOCTHKANAYIBIH AaKMapaTThIK WHBAa3WBTI eMec oJicTepine
Heri3fleEeH OoFapbl TEXHOIOTHSIIAPIbI alIaaHy.

Kinm 0636)6}7: JOHO30JI0rus, KopllaralH OopTa, rMru€Ha, A{MarioCTukKa, TYprbiHAap ACHCAYJIbIFbL, JCHCAYJIBIKThI
6aranay, aJlaM 9KOJIOTHUACHI, HMHBa3MBTI eMeC QIIiC, JKarbIMChbI3 Q)aKTopJIap, XUMUSIBIK JIaCTaHy.

M.A. Myxkaresa, I'.)K. Mykamesa, P.M. Kyp6ananues
JloHo30/10TrH4YecKAasi AUATHOCTHKA B MPodJjeMe

«OKPpYKAWIIAs cpeaa — 310pOBbe HaceJieHusD> (0030p)

B cratwe OTMEUYEHO, YTO MMATOIC€HETUYECKYIO OCHOBY 3a60neBaH1/11‘/'1, CBSI3aHHBIX C BO3JCHCTBHEM XHMHUYECKHX
3aI'p$[3HeHI/II71 Ppa3IMIHbIX 00BEKTOB Opr)KaIOIIIeﬁ Cpelbl, COCTABJIAAOT HAPYIICHHUA IIPOIECCa alarTalun opra-
HU3Ma, T.€. UISMCHCHUA TC€X UM UHBIX CUCTEM OpraHu3Ma, KOTOPLIC MOJYININ Ha3BaHUC HpeM0p6I/IZ[HI)IX (Hpe[[-
HaTOJ'IOFI/I‘leCKI/IX) COCTOﬂHHfI, OTIIMYAOMINXCA OT 3a00s1eBaHM npe06na)1aHI/IeM HeCHeI_[I/I(i)I/I‘IeCKI/IX W3MCHEHUHN
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Haz crienuduueckiuMu. [ToquepKkHYTO, 4TO B CBSI3U C 3THM BaKHEHIIIMM HAIpaBCHUEM HCCIICI0BaHUI B o0ac-
TH 3KOJIOTUH YeJIOBEKa U TUTHEHBI OKPY’KafoLIel cpebl SBISIETCA UCTIOIb30BaHUE BRICOKMX TEXHOJIOTHH Ha OC-
HOBE MH()OPMATUBHBIX HEHHBA3UBHBIX METOJOB IMATHOCTUKH PAHHUX U3MEHEHHUI B COCTOSHUM 370POBbS Yeio-
BEKa, BO3HHUKAIOIIVX 0] BO3JICHCTBUEM HEOIArONPUATHBIX (haKTOPOB.

Knrouegvie crosa: JOHO30JIOTHs, OKpYXKarollas cpeaa, TurueHa, JuarnoCTuka, 310pOBbC HACCICHUS, OLICHKA
340pOBbs, DOKOJOrus 4YeJIOBCKa, HEWHBAa3WBHBIN MeTon, He6IIaFOHpPI$ITHI)Ie q)aKTOpI)I, XUMHYCCKOC
3arpss3HCHUEC.
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