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Some aspects of study of influence of heavy metals
as unfavorable factor of environment

Environmental contamination by heavy metals — copper, zinc, chromium, lead, mercury, cadmium, etc.
formed by emissions into the environment by industry. Found that most of the metal is deposited in the range
of 1-2 km from the emission sources, and 1040 % — in the range of 8—-10 km from the enterprises. Precipi-
tation adequately reflects the air pollution in towns. As part of the snow, as in the accumulative indicators re-
flecting specific anthropogenic load of industrial zones. Important role in the accumulation of heavy metal
complexes play a secondary minerals with organic matter and hydroxides of iron and aluminum. Major role
in increasing migration properties of heavy metals play water-soluble organic compound, which 1is associated
with 60-90 % of migratory environmental metals. Understanding the processes of migration and transition el-
ements from one environment to another is of great practical importance for the study of the.mechanisms and
pathways to human exposure, assess the degree of toxicity of the chemical elements.

Key words: chemical elements, heavy metals, chromosomal aberrations, carcinogenic effect; environment,
concentration.

Scientific problems of estimation of influence of factors. of environment on the health of man and
ground of the system of health measures today are the priority tasks of public policy practically in the entire
developed countries. In this connection, there is a necessity of deep study of role of anthropogenic factors of
environment for forming of health of population. Position that was folded in Kazakhstan stipulates the com-
plex multivariable affecting of environment health of population that creates a necessity to carry out actions
that is sent to the acceptance of concrete decisions on-control after the state of heavy metals in the objects of
environment in the system «A habitat is a man» [1,2].

The normal functioning of organism of man.is impossible without optimal maintenance in him micro-
elements. It is known that in composition an’ organism there are more than 60 elements in micro numbers,
from them obligating 7 are considered, including manganese, zinc, and copper. Their influence on physiolog-
ical processes in an organism it is possible to explain that microelements enter in the complement of the so-
called «accessory substances» — respiratory pigments, vitamins, hormones, enzymes, and conferment partic-
ipating in adjusting of vital processes [3=5].

The primary and basic sources of microelements soils and natural waters serve as for living organisms.
At one time V.I.Vernadskii paid attention to that composition of soil is in close connection with composition
of other parts of biosphere. Rotation of elements in the system of atmosphere-natural has water-soil-plant-
animal organisms territorial conformity to law, that the presence of hearths can violate with enhanceable
maintenance of microelements [6].

Microelements can exchange or non-exchange taken by the different components of soil, to fall out as
insoluble salts. Possibilities of translation of them in the not mobile state are different at different soils, dis-
tribution on'the surface of soil is determined by many factors. It depends on the features of sources of con-
tamination, meteorological features of region, geochemical factors, landscape situation on the whole and
other reasons [7]. Elements — toxicants contaminating soil is concentrated in (0—10 cm) alayer. It is set that
57-74 % leads and Mercury at anthropogenic contamination are fastened in a layer a 0—10 cm and only 3—
8 % migrate to the depth a 3040 cm [8].

An important role the accumulation of heavy metals is played by the complexes of secondary minerals
with an organic substance and hydroxides of iron and aluminum. The great number of organic compounds is
formed by soluble or insoluble complexes with a copper, in this connection ability of soils to link a copper or
contain it in a cut-in kind largely depends on character and amount of organic substance. Organic compo-
nents sorb zinc and bind it in steady forms; as a result, there is an accumulation last in superficial horizons.
A large role the increase of migratory properties of heavy metals is played by water-soluble organic com-
pounds to that 60-90 % migrant in a soil profile metals are related.

Understanding of processes of migration and transition of elements from one environment in other has a
large practical value for the study of mechanisms and affecting ways organism of man, estimation of degree
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of toxins’ of chemical elements. On supervisions, at entering organism of someone microelement in
enhanceable concentrations maintenance changes and other microelements. A redistribution what be going
on in maintenance of microelements in the tissues of organism in a most early period of receipt of some mi-
croelement in enhanceable or lowered concentrations carries the adaptation and protective character sent to
providing of the best work of tissues and organs at changing terms. In case that some microelement enters
organism in concentrations, that excel adaptation possibilities necessary for normal activity of organism,
equilibrated relations between microelements are violated and get out of hand of the physiological adjusting,
and the morbific action of this microelement begins to show up. An ecological conditionality is lately set
approximately 20 diseases, taking place among a population, including oncology [9].

Most high carcinogenic risk is possessed by a cadmium, arsenic, nickel, chrome. The capacity of metals
for a carcinogenic action is characterized as follows: arsenic > chrome > nickel > beryllium > lead >cadmi-
um > mercury.

Under act of metals, the different types of chromosomal aberrations are induced. At persons resident in
districts with intensive contamination heavy metals: by an aluminum, nickel, lame to and other, changes
were marked in the chromosomes of somatic mews. The mutagen action of one metals shows.up on the pre-
dominating affecting genetic structures, and other — on violation of metabolic situation inmews. Heavy
metals, passing the placenta barrier of expectant mothers, get to the organism of fruit and assist appearance
of inferior posterity.

At the transplacental action of chemical, in particular, blastogenous agents, for an embryo there can be
violations that depend on character of connection, doses, terms and period of influence. So, at affecting of
blastogenous agent 1-6th week after an impregnation(period of division of zygote, implantation, organogen-
esis, placentation) a embryotoxic effect resulting in death of embryo and spontancous abortion will be real-
ized, with 2th for a 8th week (organogenesis) — teratogeneffect as teratosiss of embryo (periods of placenta-
tion, histogenesis, organogenesis and height of fruit) is a carcinogenic effect — there are malignant new
formations.

The overconcentration of metals can cause serious changes in metabolism and disorganization of meta-
bolic processes, that assists the decline of heterospecific resistance of organism, results in violation of aller-
gic and somatic status, and consequently, and to vielation of functions of different organs and systems.

Under act of metals the process of hematopoietic is'damaged, that in turn conduces to growth of the
immunodeficient state in an organism. Under the action of toxic metals the cardiovascular suffer in one or
another degree, secretory, digestive, endocrine, immune, hematogenesis systems. However, at all polymor-
phism picture of toxic influence, for every metal the most defeat of one of the afore-named systems is char-
acteristic.

There is information, that violation of balance of lead in an organism can forecast a tumor cell growth.
Surplus of copper results in violation of hematogenesis, provokes development of anemia’s with the regener-
ation of liver. With violation of exchange of copper in an organism, link the early stages of development of
malignant tumors.

Zinc does not possess specific toxic properties, however at a hit in fars into an organism causes dyspep-
tic disorders. Inorganic connections of cadmium at the protracted inhalation and per oral entering organism,
along with general toxic'gonadal — and causes anembryotoxic effect. A manganese behaves to the
neurophilic metals, causes hyperplasia of thyroid.

There is information about the mutagene effect of manganese, and also gonadotoxicaction. Pathological
processes in.an organism are conditioned by the receipt of manganese, related to metabolism last. By the end
of 80th in experiments on animals a transplacental carcinogenic action is shown more than 60 substances and
their combination, related to the different classes, including connections of metals, such as a cobalt, zinc,
magnesium, lead [10].
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AybIp MeTaJIapAbIH dCePiH 3epTTeydiH KeHOip KbIpaapbl
KOPLIAFAH OPTAHBIH KarbIMChI3 (paKTOpBI peTiH/e

Kopiuaran opTaHbIH ayblp METalIapMeH — MbIC, MBIPBILI, XPOM, KOPFAaChIH; ChIHAI, KaJMHIMCH KOHE Tarbl
OackamapMeH JaCTaHybl ©HEPKACIMOPBIHIAPHIHBIH KajbIITacyblHAaH Oonaasl.  MetammapapiH Kkem Oediri
1-2 xm-zeri mbiFapy KopbHaH, ax 10—40 %-s1 8—10 kM KocinopblHHaH ekeHi Oenrumi. Emmi mexeHHiH
JKaFJalbIH aTMOCc(hepalTbIK JKaybIH-IIAIIBIH MEH ayaHbIH JIacTaHybl Genrinetii. Kocimopsin aiMakTapbIHIaFb!
Kap KypaMbIH[a aKKyMYJISITUBTI MHIUKATOP TOPi3Ji CIIENU(HUKANBIK AaHTPOIIOTEHIIK KBICHIM OONaabl. AybIp
MeTaIIapbIH KUHAKTATybIHa EKIHIIUIK MUHepanJgap MEH OpPTFaHMKAJBIK, 3aTTap KelIeHJepi, almoMHHHN
MEH TeMip MaHBI3[bI peN aTKapaibl. AYbIp MeTalAapAblH MHULPALMSANBIK EpeKIIeNiri cyaa epHuTiH
OpraHMKaJbIK 3aTTapMeH Oipirin, Kopiaran opTansiH 60-90 % MeTtangapsiMeH OainaHBICHIT MaHBI3ABI POl
aTKapaabpl. DIeMEHTTEpiH Oip opTajaH Keneci opTara KeIly MCH aybicy Mpoleci ajaM ar3achIHBIH IIIKi
KYPBUIBICBIHA dCEp €Ty JKOJJIApbIH, XMMHKAJbIK 3JIEMEHTTEPJiH YJIaFBIUTHIK ACHIeHiH Ollyne YikeH
TOKIpUOEIiK MOHTE He O0JaIbL.
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HexoTopble acnieKThLM3yYeHHUs BO31eHCTBHUS TSKEJbIX METALI0OB
KaK He0JIaronpusaTHOro Ggakropa oKpy:kamiuei cpeabl

3arps3HEHNHE OKPY)KAIOLIEH CPEABI TSHKENBIMU METAIAMH — MEZbIO, IIMHKOM, XPOMOM, CBHHIIOM, PTYTBIO,
KaJMHEM U APYTUMH (OPMHPYETCS 3a CYET BHIOPOCOB B OKPYKAIOILYIO CPEY HPOMBIIIICHHBIMU HPEITPH-
ATHAMU. Y CTAHOBJICHO, YTO OOJIbIIAsl YaCTh METAJUIOB OCaXJAeTCs B Ipefenax 1—2 KM OT MCTOYHHKOB BbI-
6pocos, a 10-40% = B npegenax 8—10 kM oT npeanpusTuil. ATMochepHbIe 0CaAKN aAeKBaTHO OTPaXKAIOT
3arpsisHEHHE BO3yXa B HaCCNICHHBIX ITyHKTaX. B cocraBe cHera, kKak B aKKyMyJISITUBHOM HHIUKATOPE, OTpa-
JKaeTcsl Crienu(puIecKasi aHTPOIIOTeHHasl Harpy3Ka IIPOMBIIUICHHBIX 30H. BaxHyI0 poib B HaKOIUIGHUH TsDKe-
JBIX METAJIOB. UTPAIOT KOMIUIEKCH! BTOPHYHBIX MHHEPAIOB C OPraHMYECKHM BEIECTBOM M THIPOOKHCIAMU
JKeJle3a U aTIOMHHUS. BoJbIIyio ponb B MOBBINIEHNH MHUTPAlMOHHBIX CBOHCTB TSDKEIBIX METAIOB HIPArOT
BOJOPAaCTBOPUMBIE OPTaHUUECKUE COETUHEHHUS, C KOTOphIMH cBA3aHO 60-90 % MUTpHPYIOMIHX B OKpPYXKaro-
Miel cpene Meranio. [IoHMMaHHe NPOIIECCOB MUTPALMK U TIEPEX0/ia JIEMEHTOB U3 OJJHOM CPEibl B APYTyIO
UMeeT OOJIbIIIOE MPAKTHYECKOE 3HAUCHHUE ISl M3YYCHHUsI MEXaHU3MOB U IyTeil BO3JCHCTBUS Ha OPTaHU3M ue-
JIOBEKa; OLICHKH CTEIeHN TOKCHYHOCTH XMMHYECKUX JICMEHTOB.
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