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JICWCTBHS Ha OdYar B MapoOHTE M OPraHU3M OOJIBHOrO B
LIEJIOM, ¥ COOITIOICHNE TIPaBUIIBHOMN MOCJIEA0BATEILHOCTH
UX IPUMEHEHUS.

B mnepuon pemuccun HE0OXOIMMO NPOBEICHUE I10-
BTOPHBIX KyPCOB JICYEHUSI 1 BOCCTAHOBHUTEILHOM Teparnu
C ETbI0 MPOGMIAKTUKN 000CTPEHUI XPOHUIECKOTO MPO-
1ecca B MapojioHTe.

[IpeanoxxenHas HOBas MHIMBUAYaIHM3UPOBAHHAS Jie-
4eOHO — npouIaKTHYeCKas mporpaMMa ymo0Ha JUis Uc-
M0JIb30BAHMUS, XOPOLIO MEPEHOCUTCS MalUeHTaMHu, He
uMeeT MOOOYHOro MAEHCTBUSI M NPOTHBOIOKA3aHUM K
NIPUMEHEHHIO, a TaK K€ JEMOHCTPHPYET BBIPaKCHHBIN
TepareBTHIECKUHA P PEKT.

HOBBII CITIOCOB UTHTPAOIIEPAIIMOHHOM
NPODPUITAKTUKUN OBPA3OBAHUS CITAEK
IPHU OMMEPALIUSX HA OPTAHAX
KEJYAOUYHO - KNIIEYHOI'O TPAKTA
Mapxkocssia C.A.

Mopoosckuii eocyoapcmeentbiii yHugepcumem
umenu H.I1. Ocapesa, xypc oemckou xupypauu,
Capanck

B Hacrosimee Bpems B Poccun n 3a pyOexoM HakoI-
JIeH IOCTaTOYHBIH HAYYHO-NIPAKTUYECKUH OIBIT KIMHUYE-
CKOTO HCIIOJIb30BAHUS Pa3IMYHBIX JICKAPCTBEHHBIX IIpe-
mapaToB W MX KOMOMHanuWi, Qu3myeckux M OmoJormye-
CKHX METOJIOB C LIENbI0 MPO(UIAKTUKH BO3HHUKHOBEHUS
MIOCIJICOTNIEPAIMOHHBIX CIaeK U Pa3BUTHS, B JajbHEHIIEM,
CMIA€YHON KHINEYHOH HempoxoaumocTu. OjaHako, HU
OJIMH M3 CYLIECTBYIOIIMX HAa CETOAHSIIHUA J€Hb METO-
JIOB, B TOM YHUCJIE COCYANCTOE U BHYTPUOPIOLIHOE BBEJIe-
HHUE aHTHKOAryJsiHTOB M JIPYTHX IIpenaparoB, HE MOXET
rapaHTHpOBaTh OT pa3BUTHs CHAGYHOIo TIIpolecca B
OpIOMIHOM TOJOCTH, OCOOCHHO TPH BBIIOTHEHWH OOJb-
mux 1o odbeMy onepanuil. BHyTpuOpromHoe BBeacHHE
AQHTHKOATr'YJITHTOB PE3KO YMEHBIIAeT BBIPAKCHHOCTH CIia-
€YHOTO Ipolecca, HO CO3AaeT MPENIOCHIIKHA Ul Pa3BH-
THS. BHYTPUOPIOIITHOTO KPOBOTEYEHHS, YTO, OE3YCIOBHO,
HE YIOBIIETBOPSET COBPEMEHHBIM 3aIllpOCaM XHPYPTHH.

[TosTOMY MOMCK ONTHMAJIBHOIO CHOCO0A pEIIeHUS
9TOi mpobieMsl, coveraromero B cede 3ddexTrBHOE
BJIMSHHE Ha INpeAyNnpekaeHue mnpolecca craiikoodpaso-
BaHMs M MCKIIIOYECHHUS BO3MOXKHOCTH Pa3BUTHS BHYTPH-
OpIOLIHBIX OCJIOKHEHHH, CBSI3aHHBIX C HCIIOJIb30BAaHHEM
3TOro croco0a Mpu ONepalusaX Ha OpraHax JKelyIO4HO-
KUIIEYHOTO TPAKTa, SIBISIETCS OJHOW M3 CaMBIX aKTyalb-
HBIX TIpoOileM B MupoBod xupyprum. Hadateie B 70-x
rojiax HMCCIIEOBaHUs 110 MpobiieMe IocIeolepaioHHOM
npodUIAKTHKA 00pa30BaHMs CIIACK TaK M HE JAIIH JKe-
JIaeMOro pe3yJIbTarTa.

[Ipeanaraemast MHTpaonepanuoHHas NPOQHIAKTHKA
cnaiikooOpa3oBaHUsl B paHHEM M IO3JHEM Hocieonepa-
LMOHHBIX NEPHO/IaX IOCIE BBITIOJIHEHHUS MOJOCTHBIX Olle-
pauuii Ha OpraHax >KeJyJOYHO-KHIIEYHOTO TpakTa Mo
BHIOOpY NYTH BBEJEHHs TIelaphHa C CO3JaHHEM JENo
npernapara He UMeeT aHanoros B Mupe. OHa 3aKIIto4aeTcs
B MHTPAONCPAlMOHHOM BBEICHHH B KIIETYATKy COCY.IH-
CTO-HEPBHOI'O ITy4YKa OIIEPUPYEMOr0 OpraHa pacTBopa
rernaprHa B BO3PacTHOW HO3MpOBKe. BBeneHue remapuna
B YKa3aHHYIO 00JacTh IIPH JIAIAPOTOMHUYECKHUX OIepaIy-
X TIPOM3BOJUTCS ITYHKLIOHHBIM METOIOM ITyTeM CTpYH-

HOTO BBEJCHUS Ipenapara ¢ HOMOLIBIO HIJIbI, TIOJCOCIH-
HEeHHOH K mmpuny. [locne BBeOEHHUS COOTBETCTBYFOLICH
J03BI TelaprHa MeCcTO MyHKIMH Jurupyercs. Coznaercs
3aMKHYTO€ IPOCTPAHCTBO C JCIIOHUPOBAaHUEM IelapHHa,
K KOTOPOMY HEITIOCPEICTBEHHO NPHICKAT apTepHalbHbIE,
BEHO3HBIC U JmMpaTndeckue cocynsl. [IockonbKy omnepa-
LIMOHHAsI TpPaBMa OpraHa BCErja CONpPsDKEHa C PacxoJoM
COOCTBEHHOI'O TrernapuHa, 0COOCHHO B 00JIAaCTH XHPYpPrH-
YECKOro BMEIIATEeNIbCTBA, TO €ro KOHIEHTPALUs B KPOBU
yMmeHblaTbes. 1o 3TOM mpuyMHE, COTrIacHO 3aKOHY pas-
HOCTH KOHIICHTpAI[Ui, remapuH TUPPYHIUPYET U3 CO3-
JIAHHOTO WMCKYCCTBEHHOTO 3aMKHYTOI'O IPOCTPaHCTBa B
KPOBb. ODTHM JIOCTHUTAETCSI ONTHMAalbHAS KOHLEHTPAIUS
renapruHa, Kak eCTeCTBEHHOTO aHTHKOAryJIsHTa, B KPOBe-
HOCHBIX COCYZAaX IOBPEKACHHBIX TKaHEH M NpenoTBpa-
maercst 00pa3oBaHNe 3HAYUTEIHHOTO CIIACYHOrO MPOLEeC-
ca B 9TOM oOnacTu. Kpome Toro, aenoHnpoBanue remnapu-
Ha B 3aMKHYTOM IIPOCTPAHCTBE CBOJIHT K MHHHMYMY
ONACHOCTh PAa3BUTHS BHYTPHOPIOIIHOIO KPOBOTEUEHMS,
4To Tak OosATcst Xupypru. [Ipu janapockonuyeckux ome-
pauusx MPUHIMI OCTAaeTCsi HEM3MEHHBIM C TOH JIMIIb
Pa3HHUIIEH, YTO MCIOJIB3YETCSl COOTBETCTBYOLIMIA Jlarnapo-
CKOIIMYECKUI HHCTPYMEHTapUi.

Kimandeckas anpobauusi BhILIEYKa3aHHOTO CIIoco0a
NpodUIAKTHKH CHAaKooOpa3oBaHHs IPU ONEpalHsiX Ha
OpraHax >KeJIyJJOYHO-KUIIEYHOI'0 TPaKTa IoKa3aia J0cTa-
TOYHO BBICOKYIO €r0 3()(HEeKTUBHOCTE.

TOPICAL INTEREST IN MEDICO- ECOLOGICAL
ASSESSM ENT OF THE RISK IN PEOPLE ‘'S
SICKNESS RATE FROM DRINKING WATER
CONTAMINATION BY HEAVY METALSIN THE
ARCTIC ZONE WITHIN URBANIZED BARENTS
REGION
Megorsky V.V.
INEP, Kola Science Ceentre,
Russian Academy of Sciences

The urbanization and constant  scientific-
technological progress caused environmental geochemical
changes that resulted in population sickness rate within
well industrialized regions.

Human Health is the main qualitative index of socio-
economic development of a country. In all economically
developed countries it is to be considered as the prior cri-
teria of the peoples’ living standard.

To execute an ecologica and human health protec-
tion policy under minimum cost (due to budget deficit),
one should specify the main pollutants, and the most vul-
nerable high risk groups of people that require, as a prior-
ity, a protected environment and preventative medical
treatment.

The main input of trace elements into the human or-
ganism depends on the quality of drinking water. And the
water itself is the most powerful accumulator of different
technogenic and geochemical dynamical processes.

The living conditions in the industrially developed
cities are artificialy created environment. Chemical con-
tent of the air, water, decibel level, electro-magnetic
fields, ultraviolet radiation and other urban factors are
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very much different from natural environment conditions
the people used to live before.

The chemical elements come into human's body
with food, water and air. Nevertheless, the main micro-
elements amount comes with drinking water. And the
water itself is a powerful accumulator of various tech-
nogenically affected geochemical streams. For making
assessment of geochemical effect on human’s body in
urbanized centers, one should well understand a regularity
of those streams input into human’'s organism, then to
ascertain the effect of those technogenically affected geo-
chemical streams on the change of microelements status
and to trace histological dynamics.

Thus, a biochemical indication model should be cre-
ated. It is possible to make such model on diagnostics of
biological substrates (blood, hair, urine and tissues of
different organs) for the people living in the cities under
different intensity of technogenical effect.

Asfor me, | offered to use tissues of target-organs as
kidney and liver as diagnostical substrate in my research
work..

Biogeochemical and morphological relationships
give a possibility to come down to studying the people's
health and furthermore to form ecologo-geochemical
models of the cities with hygienic definition or location
the regions of high risk situation.

Apparently, the conception *background content” for
the human biological substrates is very conventional.
Probably, we won't see “a natural picture of distribution
of chemical elements in human’s body“ as biologically
conditioned. There is a rightful chance to use as a stan-
dard for analysis of heavy metals biological accumulation
the organs of foetus or new-born child.

The problem of interrelationships between a man and
environment under Arctic conditions of the Kola region
requires active studying anthropological and geochemical
dependency specified by intensive environmental pollu-
tion from mining-metallurgical industrials. The major
pollutant with toxic effect for surface waters within the
Kola Peninsular in the Arctic region is Nickel (Ni). Its
input into environment is caused by operation activity in
the region of two metallurgical smelters “Pechenganickel”
and “ Severonickel”.

Disbalance of micro-elements in the environment
and pollution by heavy metals brings about a large scale
damage for the people’ s health and even their life.

Under conditions of the Kola Peninsular in the Arctic
region some slow selfpurification processes are taking
place while the intensive affect from big industrial com-
plexes leads to pollutants accumulation and their non-
identical coming into the human’s body, which causes
various changes in organism known as “micro-
elementosis’. The term “micro-elementosis’ covers all
illnesses and symptoms, caused by deficiency, excess or
dishalance of micro-elements in a human’s body. By
genesis they are subdivided for exogenous (natural and
anthropogenic) and endogenous (congenital and inherited)

At the moment, the problem of technogenical micro-
elementosisis of main concern.

The main tool in controlling the water quality is de-
termination of its Maximum Allowable Concentration
(MAC)..However, the use of hygienic standards in our
country and abroad is being made regardless their climate

specification. The experiment showed that low tempera-
tures influence significally an absorbtion, distribution
transformation and detoxification of poisons.Speaking
about medical-ecological problems of the Arctic Region
one shoudn’t forget about the region specification, where
aman always exerts the cold stress.

For the Kola region the main danger comes from
heavy metal assotiation, which is a part of polymetall
sulfide copper-nickel ores.

The environment complex multidiscipline influence
on the Arctic region in the Kola Peninsular puts forward
the problem of studying combined effect from nickel and
other metals with various ratio of some components and
also particular sensitivity of some residential groups to
polymetal aerosol pollution .

For making it clear, which element from geochemi-
cal environment for this particular area may be a reason
for the human;s body biological response one should in-
vestigate the main links of biological chemical chain:
rock, soil and water. My research work assumes to study,
at least, drinking water and effect from heavy metals, as
its component, on the human’s body urino-genital system.

The aim of the work is to find out the inter-
relationship between the technogenical load on water
sources, and hence, the drinking water quality, and the
rate of morbidity for some definite sorts of pathologies.
There were considered and picked out oncological pa-
thologies of the organs, bladder stones, gall bladder ill-
nesses, and destructive pathologies of the liver.

The given pathologies pre-dominate in the region
considered and have a tendency to a high rate.

For this research work as diagnostical biosubstrate, it
was suggested to use tissue of kidney and liver because
they are the target organs for heavy metals.

Apparently, the concept of “background content”, as
applied to human being biosubstrate is very theoretical.
Environmentally the “biologicaly stipulated” picture of
the distribution of the chemical elements in the human
body is very unlikely to be observed. Possibly, it would
be right to use as a standard for analysis of the accumula
tion of heavy metals, the foetus & new born with correc-
tion for pre-morbidity background, taking into account the
transplacenta’ s buffer ability for heavy metals. As an ex-
ample, a standard drinking water sample could be taken in
a settlement where the above illnesses have the lowest
incidence.

For the Kola Region, the most dangerous associa-
tions are of heavy metals, which are part of polymeta
sulphide copper-nickel ores.

Through the data obtained by the National Health
Committee, the mortality in Monchegorsk Region for the
last five years has increased by 14%, whilst the infant
mortality has only increased by 3%. Here the oncological
pathology increased by 16%, nephritis pathology by 21%,
and hepatitis by 11%. A particularly unfavourable situa-
tion developed regarding the growth of malignant tu-
mours. Significant growth of occupationa diseases can
also be observed.

During the course of this research, 78 pathologic-
anatomical preparations were analysed including case
histories, and autopsy records of the people who lived in
Monchegorsk for less than 10 years and did not work di-
rectly at the factory. In the conduct of this research, some
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individuals were picked out who were not correctly diag-
nosed with any kidney or liver failure whilst they were
dtill alive. We were interested in latent illnesses and it is
highly probable that chronic intoxication was the starting
point in their etiology and pathogenesis. And indeed, in
10 cases we came across individuals who were not cor-
rectly diagnosed, whilst alive, with pathological process
in their livers. This accounted for 8% from the total sam-
ple of individuals.

Normally the discrepancy in making the diagnosisis
not more than 1%, which says something about the latent
process within the organism. In one case it is
haemosideros, and in 5 cases it is toxic destruction, and in
4 other cases it is different kinds of liver dystrophy. Most
of discovered dystrophies were toxic. Within 32 prepara
tions, small stones (similar to sand particles) were found
and chemically analysed. The analysis has shown that
phosphate content predominates.

The objectives of our work is to understand the rela-
tionships between the technogenical load of the water
source, drinking water quality and human sickness rate in
specified pathologies of the population living in the indus-
trialised Kola North.

To bring about the task above one should observe the
inter-relationship between the quality of drinking water,
by the concentration of HM (Heavy Metals), and accumu-
lation of heavy metals that are absorbed into the human
body tissues. And aso to estimate the accumulative im-
pact of HM in the human tissues on the growth of atissue
pathology and sickness rate in the researched and defined
human groups.

Taking into account the groups considered above, we
singled out an oncological pathology of the given organs,
urolithic and gall-bladder illness and a destructive pathol-
ogy of theliver.

The conclusions of the analysis of the data has re-
vealed a mechanism between the accumulation of HM in
tissues and the frequency of occurrence of disease both
when the MAC (Maximum Allowed Concentration) in
drinking water exceeds the norm, and also at normal val-
uesin different etiological forms.

1. Under the conditions of the Far Kola North, active
accumulation of HM in human tissue of the persons par-
ticipating in the detoxification processes, occurs during
the consumption of drinking water containing HM in con-
centrations which do not exceed the maximum concentra-
tion limit, but taking place in concentration <50% of
MAC, and on the upper threshold of the MAC.

2. An estimation of the quality of drinking water and
the display of clinical symptoms has alowed us to trace
the direct dependencies between the sickness rate MIIC?
And high accumulation in tissues of Cd, Cr and Pb asin
the Monchegorsk studies, and Cd, and Cr for Apatity
City.

3. The growth of clinical pathologies at (heptoses?)
has a direct correlation dependence on the accumul ation
of Pb, Cd, and Ni asin the studied cities of Monchegorsk,
Apatity and Olenegorsk.

The conclusions show the necessity of carrying out
further in-depth research to update the specifications of
the quality of drinking water in the Far Kola North. These
actions are necessary as part of the overall programme of

preventative medical treatment and improvement of the
quality of life of the population of the Far North.
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MOP®O®YHKIIMOHAJBHBIE U3MEHEHMS
JNBUT'ATEJIbHBIX HEMIPOHOB CEPOI'O
BEIHIECTBA CIIMHHOI'O MO3I'A MOPCKHX
CBHUHOK ITPH JEMCTBUU PEHTTEHOBCKHX
JIYUYEN (OKCHNEPUMEHTAJIBHOE
HUCCJIEJOBAHUE)

MenpunkoB A.C., MeapuukoBa H.M., PepxoB A.N.
Cubupckuii 20cyoapcmeenHbitl
MeOUYUHCKULL yHUBepcumenm,

Tomck

Bce nacenenue Poccuiickoii denepauuu Ha NpoTsi-
KEHUM >KU3HH TOJIBEPraeTcsi JNEHCTBHIO PEHTIEHOBCKUX
Jy4edl BO BpeMsl IPOBEJICHHUS JIeueOHO-IMarHOCTHYECKUX
MepompusaTuid. Bmecrte ¢ TeM, HEJOCTaTOUHO MCCIIEA0BA-
Hbl MOP(OQYHKIMOHAILHbIE W3MEHEHHMS JIBUTATEIbHBIX
HEHPOHOB CEpOro BelllecTBA CIMHHOTO MO3ra Ha YPOBHE
ero MICHHOro, IPyAHOro, MOSCHUYHOIO OTHACNIOB, YTO H
BBI3BAJIO HEOOXOIMMOCTB IIPOBEACHHS HAIEro HCCIIENO-
BaHUs, OCOOCHHO C y4eTOM BO3MOXKHOCTH IKCTPATIOJISLIMA
MOJy4EHHBIX IKCIICPUMEHTAJIBHBIX JTaHHBIX HA YeJIOBEKa.

HUccnenoBanne npoeeneHo Ha 81 monoBo3pernoi 1e-
CTpO# MOpCKOW cBHHKe-cammax, Maccoir 400-450 r., u3
KoTopsix 51 ucrons3oBana B skcnepumente, a 30 ciryxu-
JM B KayeCTBE KOHTPOJISL. DKCIEPHUMEHTAJIbHBIE JKHBOT-
HBIE TOJBEPTAINCH JCHUCTBHIO OJHOKPATHOrO OOIIEro
peHTreHoBcKoro uanyueHus (nosa — 5 I'p, 0,64 'p/mus.,
¢ubTp — 0,5 MM Cu, Hanpsbkenne 180 kB, cuna Toka 10
MA, dokycHoe paccrosaue — 40 cMm.). B kauecTBe ncTOU-
HHUKa W3JIy4eHHs OBLI HCIIOJB30BaH PEHTTCHOBCKHU all-
mapat «PYM-17». O6nydeHne mpou3BOIMIOCH B OTHO H
TO e Bpems cyTok — ¢ 10 mo 11 gacoB B oceHHee-3UMHUI
HEePHOJ] C YYETOM CYTOYHOW M CE30HHOW PagHOvyBCTBH-
tensHocTH (IllepboBa E.H., 1984). BeiBeneHue >KHBOT-
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