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Summary

Relevance: The Republic of Kazakhstan occupies a leading place in the world in terms of uranium ore reserves, where
about 25% of the world's proven uranium reserves are concentrated. Currently, more than 200 million tons of radioactive
waste has accumulated on the territory of the Republic in the form of tailings from concentration plants, heap leaching piles,
tailing dumps of hydrometallurgical plants, dumps of poor and unprocessed marketable ore, which are very dangerous as a
source of radioactive and chemical pollution of the environment. Currently, there are several radioactive waste tailings in use
in the republic. The largest of them is the tailing dump of radioactive waste of the Hydrometallurgical Plant of the
Stepnogorsk Mining and Chemical Combine which has been operating since 1956. The plant is one of the largest complexes
for the production of uranium oxide and other rare metals. The main types of industrial waste are the tailings of uranium ore
processing, which, in terms of the content of radionuclides, are classified as hazard class 1. Its mining undoubtedly causes an
increase in uranium production and an increase in the complex of technogenic radiation and toxic effects. At the same time,
an urgent issue is the assessment of the impact of low doses of ionizing radiation on the population living in the zone of
impact of technogenic factors of the radioactive wastestorage of uranium processing enterprises, and the study of the risk of
somatic morbidity.

Aim: to assess the possible impact of technogenic factors of the storage of radioactive waste of a uranium processing
enterprise on the risk and prevalence of arterial hypertension in the population.

Materials and methods: The results of a cohort retrospective study over three years among persons exposed to long-
term exposure to negative technogenic factors on the frequency and risk of developing somatic diseases in the main group -
the population living near the storage of radioactive waste of uranium production, as well as the control group - the
population of the city of Akkol located more than 100 km from the city of Stepnogorsk constituting the control group. The
study covers 399 people, including 255 people in the main group and 174 people in the control group. The results of the
study were processed using the IBM SPSS Statistics 20 software product and the Microsoft Excel program. Statistical
calculations were carried out using the sanitary statistics method.

Results: Studies have shown that long-term exposure to low doses can lead to an increase in somatic morbidity. The
most characteristic for people living near radioactive waste storage facilities is the pathology of the cardiovascular system, in
the structure of which the first rank is occupied by arterial hypertension — 83%, which indicates the possible influence of
small doses of ionizing radiation on the risk and prevalence of arterial hypertension in the population.

Conclusions: The data obtained show that long-term residence of the population in this territory has a significant impact
on the prevalence of arterial hypertension.

Key words: arterial hypertension, radioactive waste, population.
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1 WHcTuTyT pagnobuonorum n paguaumoHHon 3awmntel HAO "MeguuuHckui yHuBepcuteT AcTaHa",
r. Hyp-CynraH, Pecny6nuka KasaxcTtaH

AktyanbHocTb: Pecnybnuka KasaxctaH 3aHumaeT Befgyllee MeCTO B MMpe MO 3anacam YpaHOBbIX pyd, rae
cocpesoToyeHo okomo 25% pa3BefaHHbIX MMPOBbLIX 3anacoB ypaHa. B HacToswee Bpemst Ha Tepputopun Pecnybrvku
Hakonunoch 6onee 200 MIH. TOHH paMOaKTUBHbIX OTXOAOB B BUAE XBOCTOB oboratutenbHbix habpuk, wrabenen kyyHoro
BblLLieNayMBaH1s, XBOCTOXPAHUIWLY rMAPOMETANNypruyeckux 3aBogoB, 0TBanoB GegHOTOBApHOM U HenepepaboTaHHOM
TOBapHOM PyAbl, NPEACTaBNSIOWMX BOMbLIY0 ONACHOCTb, KaK WCTOYHWK PAgMOAKTUBHOTO M XMMUYECKOTO 3arpsi3HeHus
OKpyxaiolleln cpedbl. B HacTosiwee Bpemst B pecrnybrivke MCNONb3yeTcs HECKONMbKO XBOCTOXPaHWMLLY PafgnoaKTUBHbIX
oTx070B. KpynHemwum u3 Hux SIBMISIETCS XBOCTOXPaHWIMLLE pagmMoaKTUBHbIX OTXOAOB [MOPOMETanypryeckoro 3aBoga
CTenHOropcKoro ropHo-XMMIUYECKOro KoMbuHaTa, AeicTaytowero ¢ 1956 roaa, 3aBog, B CBOK 04Yepenb, ABNSETCH OQHUM U3
KpYMHEWLLMX KOMMIIEKCOB NPOWN3BOACTBA OKICKU ypaHa U Apyrix peakunx meTannoB. OCHOBHLIMW BUAaMMU NPOW3BOACTBEHHBIX
OTXOOOB SIBMAOTCS XBOCTbI NepepaboTku YPaHOBbLIX PyA, KOTOPbIE MO COAEPXaHWK B HAX PaaMOHYKIMAOB OTHOCATCS K |
knaccy onacHocTW. Ero gobblya, HECOMHEHHO, Bbi3blBAET YBENMYEHWE MPOWM3BOACTBA ypaHa W MOBbLILLEHWE KOMMMeKca
TEXHOrEHHbIX PaAMaLMOHHBIX M TOKCUYHBIX BO3AEMCTBWA. IMpy 3TOM aKTyanbHbIM BOMPOCOM SIBMSETCA OLEHKa BIUSHUSA
HU3KMX [03 MOHW3MPYIOLLMX W3MyYEHWA Ha HacemneHwe, MpOXWBalolLlee B 30HE BO3LENCTBUSI TEXHOTEHHbIX (HaKTOPOB
XPaHWUNMLLA PagMoaKTUBHBLIX OTXOZOB ypaHonepepabaTbiBaloWyX NPeanpusTAA, U UCCNEAOBaHUE pUCKa COMAaTUYECKON
3abonesaemocTy.

Llenb uccnepoBaHma: OLEHUTL BO3MOXHOE BAMSHUS TEXHOTEHHbIX (DAKTOPOB XPaHWUMWLLA PagnOaKTUBHBLIX OTXOLOB
ypaHonepepabaTbiBaloLLEro NpeanpusaTus Ha pUCK 1 pacnpoCTPAHEHHOCTb apTepuanbHON MMNEPTEH3NN Y HACENEHMS.

Matepuan u metoab!: MpeactaBneHbl pesynbTaTbl KOFOPTHOrO PETPOCMEKTMBHOM UccnegosaHus ¢ 2018 roga no 2020
rog Cpeau N, NOLBEPraBLUMXCS LONTOBPEMEHHOMY BO3AEACTBUIO HETATUBHbIX TEXHOTEHHBIX (haKTOPOB Ha YacTOTy 1 PUCK
pasBUTUS COMATMYECKUX 3a00neBaHMI y OCHOBHOW IPyMMbl - HACENEHWS, MPOXMBAIOLLMX BONU3U XpaHWMMLL pagnoaKTUBHBIX
OTXOJOB YPaHOBOrO MPOW3BOLCTBA, a TAKKE CPABHWUTENbHOW rpynnbl — HaceneHns ropoaa Akkonb Haxogsierocs 6onee
yem B 100 km ot r. CTenHoropck. Mccnegosanue oxsatbiBaeT 399 yenosek, M3 HUX 255 YernoBek OCHOBHOM rpynnbl 1 174
YernoBeK KOHTPOMBHOM rpynnbl. Pe3ynbTaThl uccnenoBaHns obpabaTbiBanuchb ¢ MCMONb30BaHWEM NPOrPaMMHOrO NpoayKTa
IBM SPSS Statistics 20 u nporpammbl Microsoft Excel. Ctatuctyeckme pacyeTbl NPOBOAMIMCH METOAOM CaHWUTapHOI
CTaTUCTHKM.

PesynbTatbl: ViccnegoBaHnsiMmu yCTaHOBNEHO, YTO AnnUTenbHOE 0BMmyyeHne B Manbix 403aX MOXET MPUBECTU K POCTy
comaTtuyeckon 3abornesaemocTu. Hambornee xapakTepHOW ANs N, MPOXWBAKOWMX BOMM3N XPaHUMWLY, PagynoaKkTUBHbIX
OTXOJOB SIBNISIETCS NMaTONOMMs CEpAeYHO-COCYAUCTON CUCTEMBI, B CTPYKTYpe KOTOPOI NMEpBOE PaHrOBOE MECTO 3aHUMAeT
apTepuanbHas runepTeHust — 83%, 4TO CBUAETENLCTBYET O BO3MOXHOM BIUSIHUW MarblX J03 MOHWU3UPYIOLLETO U3My4eHus
Ha pUCK W pacnpoCTPaHEHHOCTb apTEPHanbHON TMMEPTEH3UM Y HAaCENEHNS.

BbiBogbI: [MonyyeHHble AaHHble CBUOETENBCTBYKT O TOM, YTO AMUTENBHOE MPOXMBAHWE HACENEHWs B AaHHON
TEPPUTOPUM OKa3bIBAET 3HAYMTENBHOE BMUSIHUE Ha PACMPOCTPAHEHHOCTb 3ab0oneBaHuit apTepuanbHON MNePTEH3NM.

KnioueBble cnoBa: aptepuanbHas rnepTeHauns, paguoakT1BHbIE OTXOAbI, HACENEHME.

TyniHpgeme
PAOUOAKTUBTI KANAbLIKTAPAbI CAKTAY AMMAFBIHOA TYPATbIH
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! Pagno6uonorus xaHe pagmaums Kopray MHcTuTyThl KeAK «AcTaHa MeauUunHa yHUBEPCUTETI»,
Hyp-CynTaH, k., KazakctaH Pecnybnukachbl

3eptTeyaiH o3ekTiniri: KasakctaH Pecnybnukacel anempgeri ypaH KOpbiHbIH WwamameH 25% ue xoHe ypaH KeHi
fonbiHWa ornemae keTekwi opbiH - anadbl.Kasipri yakpiTta, KasakctaH Pecnybnukacbl aymarbiHga 6anbiTy
KOHABIPFbINApbIHbIH,  KandblKTapel, YAMENiK  CInTiCisgeHAipy  KaTtapnapbl, rMapoMeTannyprusiblk — 3aybiTTapiblH
KanablKKoMackl, eHAenMereH LUKKI3aT KeHiHiH, yiiHainepi petige 200 MnH TOHHaZ4aH acTaM ypaH KeHiHiH, KanablKrapsl
XWHakTaraH. Onap papMoaKkTUBTI XeHe XMMUAMNbIK NacTaHy kesi peTiHae KopLuaraH opTaFa yrkeH Kayin 6onbin Tabbinagsl.
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Kasipri yakpiTta pecnybnunkaga pagmnoakTusTi kangbikTapabiH GipHelle Kanablk Koimanapsl nanganabinagbl. OnapabiH
iwinperi eH ipici 1956 xbingaH Gepi Xymbic icTen kene xaTkaH CTEMHOropcK Tay-KeH XWMMSAMbIK KOMOMHATBIHBIH
rMopOMeTannyprusnblK  3aybiTbiHbIH, PaAMOAKTUBTIK KanablKTapbiHbiH KangblKKoAMackl naiipanaHbinyga, 3aybiT ©3
keseriHae ypaH TOTbIFbl MeH Hacka aa cupek MeTanzgap eHAipiciHiH ipi keweHaepiHiH, 6ipi 6onbin Tabbinagkl. ©HepkacinTik
KanablKTapablH, Herisri Typnepi - ypaH KeHiH eHaeyderi KangblkTap KypamblHOafbl paguoHyknuatep KayinTiH, OipiHwi
knacelHa xatagbl. OHbIH eHaipinyi pecnybnuka ypaHHblH, ©HZIPICIHIH, YFalobl MEH TEXHOTeHAi paguaunsnbiK KoHe
TOKCUHAIK ©Cepnep KeLeHiHiH, oFapnaybiHa okenefi. byn peTTe ypaH eHAey KocinopblHAAPbIHbIH, PagUOAKTUBTI
KanablKTap KOWMacblHblH, TEXHOreHdi (hakTopnapbl OHblH, 9Cep €Ty alMarblHoa TypaTblH XamnblKKa MOHAAyLbl
coynenepaiH TOMeH fo3anapblHbiH ocepiH Oaranay xoHe COMOTMKanbIK aypylaHAblK KaymiH 3epTTey ©3eKTi Macene
6onbin Tabblinagbl.

3epTTey MakcaTbl: ypaH ©HZey KoCiMOpHbIHbIH, PaaMOaKTVBTI KanablKTapbiH CakKTay KOMMAcbiHbIH TEXHOreHAik
hakTopnapbiHbiH OCbl aiMaKkTa TypaTblH agamaapdblH TOMTapblHAAFbl apTepUsnblK MMNepTEH3NsIHbIH, Kayni MeH
TapanyblHa bIKTUMan acepiH baranay.

3epTTey maTepuangapbl MeH agicTtepi: Heriri Ton - ypaH eHAipiCiHiH pagnoakTuBTI KanablKTapblHbIH, KoiManapbiHa
XaKblH TypaTbliH Xanblk, coHaan — ak bakeinay To6bl-CTenHoropck kanaceiHaH 100 kM-geH acTam xepae opHanackaH
Akken kanacbl TYpFbiHOAPbIHbIH COMaTUKanblK aypynapablH KWiniriHe XeHe AaMmy ToyekeniHe Tepic TeXHOreHmik
hakTopnapablH y3aK Mep3imMai acepiHe yliblpaFaH agampap apacbiHha KOropTTbl PETPOCNEKTUBTI 3€pTTEY HOTUKENEPI
yCbiHbINAbl. 3epTTey 399 agamabl KamTuabl, OHbIH iWiHAe 255 agam Herisri Ton xaHe 174 agam 6akbinay To6bl. 3epTTey
HoTuxenepi IBM SPSS Statistics 20 6araapnamansik eHimiH xaHe Microsoft Excel 6arnapnamackiH naiganaHy apKbinbl
eHJensi.

3epTTey HoTMXKenepi: 3epTTeynep KepceTkeHaen, a3 Merllepae Y3aK CayneneHaipy comaTukanblk aypyLlaHabIKTbiH
ecyiHe oKenyi MyMKiH. PaguoakTvBTi KangblkTapabl CakTay KoWManapblHa )XakblH TypaTblH afampapra Xypek-kaH
Tamblpnapbl XYNeCiHiH naTonorusicel ToH 60MbIN Tabbinaabl, OHbIH KYpbInbiMbiHAA GipiHLLI 4opexeni opblHAbI apTEPUANbIK
rnepTeHans — 83% anagbl, Oyn WoHAAylWbl COyne LblFapyablH Kili Ao3anapbiHblH, XanblK apacbiHaa apTepusinblk
MMNEPTEH3NSHBIH, Kayni MeH TaparnyblHa bIKTUMan 9CepiH kepceTeai.

KopbITbIHABI: AnbiHFaH AepekTep XanbIKTbiH OCbl ayMaKTa y3aK emip Cypyi apTepusnbIK runepTeHans aypynapbiHbIH
TapanyblHa anTaprblKTaln acep eTeTiHiH kepceTesi.

Hezi32i ce3dep: apmepusnbIK 2unepmeH3usi, paduoakmusmi KandbiKmap, Xasblk,
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Introduction with artificial radionuclides caused by nuclear weapons

Modern living conditions Kazakhstan population are
characterized by a high level of technical and social
adverse effects on the state of the human body. The main
and determining factor of technogenic impact on human
health is currently the radiation component. According to
the sources of the World Nuclear Association, a fifth of the
world's uranium reserves are concentrated in Kazakhstan,
the total resources of which are about 1.5 million tons. Over
the past 50 years, 20 uranium deposits have been
developed in Kazakhstan. Currently, more than 200 million
tons of radioactive waste has accumulated on the territory
of the Republic in the form of tailings from concentration
plants, heap leaching piles, tailing dumps of
hydrometallurgical plants, dumps of poor and unprocessed
marketable ore, which are very dangerous as a source of
radioactive and chemical pollution of the environment. As
you know, the radiation situation in Kazakhstan is the most
difficult. This is due, firstly, to the contamination of zones

tests at the Semipalatinsk test field and explosions created
for “peaceful” purposes at other test sites, as well as the
environmental impact of radioactive waste arising from
uranium mining. Uranium mining and uranium processing
enterprises are located throughout the country. Its
extraction, undoubtedly, causes serious problems in the
field of ecology, health care and education on the territory of
the republic, the accumulation of large-scale open
radicactive waste. The total volume of accumulated
radioactive waste from uranium mining enterprises in our
country is 61 million tons with a total activity of 168.4
thousand curies [2]. From the point of view of the presence
in the Central Asian region of a large amount of radioactive
waste from the uranium mining and processing industries
their negative impact on the environment is manifested in
two main forms:

- the systematic and long-term pollution of various
components of the environment, and especially the
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hydrographic network of transboundary rivers of the region
with radionuclides and other toxic materials;

- an increased threat of the occurrence of hazardous
natural processes and phenomena (earthquakes, landslides
and landslides, mudflows and floods) in the areas of
storage of radioactive waste that cause a high risk of
destruction of storage facilites with catastrophic
environmental consequences of a regional scale and
transboundary nature [4].

Currently, the study of the effects of small doses of
ionizing radiation on biological objects continues to be a
complex problem in the field of radiation biology. The
relevance of this problem is due to the increase in the
number of people exposed to technogenic radiation in small
doses, this category of population includes people living
near the storage facilities for radioactive waste of uranium
production. At the same time, as a result of previous clinical
and epidemiological studies, it was found that prolonged
exposure in small doses can lead to an increase in somatic
morbidity [1]. The most common and significant disease of
the cardiovascular system is arterial hypertension. The term
"arterial hypertension” means a syndrome of increased
systolic blood pressure (SBP) 140 mm RT. Art. and / or
diastolic blood pressure (DBP) 90 mm RT. Art., which
occurs as a result of irreversible changes in arterioles,
either for an unknown reason (essential), or as a secondary
condition, the functions of both the muscle and endothelial
layer of the vessel membrane [8].

According to the research of the Institute of
Radiobiology and Radiation Protection (hereinafter referred
to as the Institute), Astana Medical University, the most
characteristic of people living near the radioactive waste
storage facilities was the pathology of the cardiovascular
system, which is represented by essential arterial
hypertension (hereinafter referred to as hypertension) [5].

However, the available literature data on the pathology
of the cardiovascular system after prolonged exposure of
the population is contradictory.

The aim of the study is to assess the possible impact
of technogenic factors of the storage facility for the
radioactive waste of a uranium processing enterprise on the
risk and prevalence of arterial hypertension in the
population.

Materials and methods

The article presents the results of a cohort retrospective
study of the impact of technogenic factors of storage of
radioactive waste from a uranium processing enterprise on
the risk and prevalence of arterial hypertension in the
population.

In order to copy the data of outpatient cards into the
Medical Data Card developed by the Institute for each
examined and subsequent entry of these data into the
Industry radiation and epidemiological register, the medical
group made business trips to Stepnogorsk and Akkol in the
Akmola region.

In order to study the prevalence of arterial
hypertension in the population and taking into account the
data on the radiation situation in residential and
administrative premises of the Aksu, Kvartsitka and
Zavodskoy settlements, the Institute of Radiobiology and
Radiation Protection of the NJSC "Astana Medical
University" staffs generated data on the health of the

population with possible risks of pathology from previously
copied medical data. And also, this issue was discussed in
the local bioethical committee on September 7, 2017 and
it was decided to approve and recommend for
implementation the measures for the implementation of
the study "Research and development of methods to
reduce the population radiation risk living in the zone of
impact of radioactive waste storage facilities" with
subsequent monitoring of implementation taking into
account ethical standards when testing research objects.
The data collection period was from 2018 to 2019. Since
2020, an in-depth study of 2,070 outpatient records of the
population living near radioactive waste storage facilities
has been conducted. An in-depth study of 2070 outpatient
cards of the population living near radioactive waste
storage facilities was carried out. 478 (23%) of these
people were accounted for circulatory diseases in the
structure of morbidity. The greatest contribution to the
prevalence of diseases of the circulatory system was
made by arterial hypertension (n = 399, 83%). Depending
on the place of residence, the surveyed were divided into
2 groups: main and control (comparative).

The main group (n = 225) included people living in the
settlements of Zavodskoy and Aksu, which are located in
the adjacent territory to the storage of radioactive waste of
the uranium processing enterprise of the Hydrometallurgical
plant in Stepnogorsk.

The selection of the population in the study group was
based on intermediate results of sanitary and radiometric
studies of the tailings area where the received radiation
data exceeds the background values.

The control group consisted of people (n = 174) who
lived for a long time in the Akkol settlement, located more
than 100 km from Stepnogorsk. Natural-climatic, social and
other conditions among the population of the main and
control groups were approximately the same due to living in
the Akmola region. The main criterion for selection to the
study groups was the period of residence in this territory for
more than 5 years. The exclusion criterion was professional
contact with sources of ionizing radiation - the fact of
working at the hydrometallurgical plant (HMP) of the
Stepnogorsk mining and chemical combine (SMCC).

Risk assessment and prevalence of arterial
hypertension of the population living in the influence zone of
radioactive waste storage was carried out based on the
materials of outpatient treatment (outpatient cards (form-
025-u)).

Statistical processing of the research results was
carried out using the statistical package of the SPSS
program (Statistical Package for the Social Sciences,
license of nCJSC "AMU" Nur - Sultan). Fractions, average,
and standard error (SE) were used to describe quantitative
data. The level of statistical significance of the tests used
was defined as 5% (p<0.05).

Given the lack of contact with the surveyed population
and the use of outpatient records to obtain data, there was
no need to obtain informed consent. The management of
the Stepnogorsk city's policlinic was informed about the
work have been carrying out and gave the official letter
agreement. Statistical analysis of the research results was
carried out using the IBM SPSS Statistics 20 software
product and the Microsoft Excel program.
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Results

According to the calculation, in the structure of the
prevalence of arterial hypertension in the population of the
main group, AH degree | was diagnosed in 32 (14.2%)
people, AH Il - 153 people (68%), AH Ill - 40 people

AHI

AHII

= Main group

(17.7%) and AH IV - in 6 people (2.6%). In the control
group, AH | - in 28 people (16%), AH Il - 101 people (58%)
and AH Il - 45 people (25.8%), AH degree IV was not
detected (Figure 1).

AHIII AHIV

= Control group 2

Figure 1. Prevalence of arterial hypertension in the main and control groups
of the population, depending on the degree (in % of the total)

In addition to determining the degree of arterial
hypertension, an intensive indicator was calculated that
demonstrates the frequency of the phenomenon in the
environment. The total prevalence of the disease in the
population was calculated per 100 people. An assessment
of the frequency of the disease in the population living near
the storage of radioactive waste of uranium production
showed that the level of their prevalence did not
significantly differ from the indicators in the control group:
20.4 versus 17.9 per 100 people.

We also investigated risk factors. Adverse factors
include the following controlled (overweight, alcohol
consumption, smoking, low physical activity, increased salt
intake with food, high cholesterol, stress) and
unmanageable (age over 55, burdened heredity).

The population of both sexes aged from 20 to 70 years
represented the main population of the surveyed. In many
epidemiological studies, the dependence of arterial
hypertension on age and duration of residence is clearly
observed. Our research also confirms that the frequency of
hypertension depends on age in all the study groups.
However, indicators prevail in the main group in people
aged 50 to 60 years (31,1 %) (Table 1).

Table 1.
Comparative characteristics of the prevalence of
disease in the population studied by age groups (per
100 people).

Ne| Age group |Prevalence of diseases per 100 people

(years) Main group Control group
(n=225) (n=174)

1 20-29 04 0,5

2 30-39 1,7 4,0

3 40-49 6,6 6,8

4 50-59 31,1 20,1

5 60-69 315 39,6

6 |older than 70 284 28,7

The studied population was divided into subgroups
depending on the duration of residence on the territory
adjacent to the storage of radioactive waste. People with a
length of residence from 5 to 10 years in the main group
made up 11,1 %, from 10,1 to 20 years - 40 %, from 20,1 to
30 years - 13,3 %, more than 30 years - 35,5 %. In the
comparative group from 5 to 10 years were 1,1%, from 10,1
to 20 years - 5,7 %, from 20,1 to 30 years - 22,4 %, more
than 30 years - 70,6 % (Figure 2).

20
ruo

m5-10 years
m 10-20 years
. 20-30 years
. 2 mmore than 30 years
3,3
Main group Control group

Figure 2. The prevalence of arterial hypertension in the main and control groups of the population, depending
on the duration of residence in the zone of influence of radioactive waste storage (in % of the total).
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Discussions

Arterial hypertension (AH) is a common disease. In the
system of diseases of the circulatory system, as well as in
preventive medical examinations, one of the leading places
is occupied by arterial hypertension — 83%. The wide
prevalence of arterial hypertension is consistent with the
literature data, since in recent decades diseases of the
circulatory system occupy a leading position in the structure
of primary morbidity, mortality and disability [3,6].

A number of authors also noted the possible direct and
indirect effects of radiation on the cardiovascular system,
however studies have not made it possible yet to clearly
establish the dose limits of radiation exposure to the
development of pathological processes or diseases of the
circulatory system [7].

In the population of the control group, the prevalence of
hypertension, depending on the period of residence in
Akkol, Akmola region, tended to increase, but did not
change significantly. This may indicate that the influence of
technogenic factors of radiation nature on the overall
morbidity of the population living for a long time near the
tailings dam is not excluded.

This data analysis demonstrates the ability to analyze of
other diseases cases of the cardiovascular system. This
cohort has great potential for research on the risk of cancer
incidence of the population living for a long time near the
tailing dump.

Conclusions

1. The study of morbidity according to outpatient
treatment showed that in the structure of diseases of the
circulatory system, the first rank among the population of
the main group is occupied by arterial hypertension - 83%.

2. Length of living near radioactive waste storage
affect the formation and character of General somatic
morbidity: an increase in life expectancy in the areas
adjacent to the tailings, leading to increased incidence of
chronic diseases.

3. There are known circumstances that make it difficult
to deal with adverse risk factors. These factors include:
overweight, alcohol consumption, Smoking, low physical
activity, increased salt intake in the diet, high cholesterol,
stress that prevents people from monitoring their health;
negative emotions: depression and anxiety have a negative
value. All residents with high blood pressure and any risk of
cardiovascular complications, regardless of whether or not
medication is used to correct blood pressure, are
recommended to take measures to change their lifestyle
and improve their quality of life.

Contribution of authors:

lbekova K.B. - chief author, processing and analysis of the
material; scientific management;

Djanabaev D.D. - chief author, set of material;

Kazymbet P.K. - material processing;

Aumalikova M.N. - scientific support, material processing;

Bakhtin M.M. - set of material;

Ibrayeva D.S. - English translation, material processing,
stylistic correction.

Conflict of interest - not declared.
This research was carried out within the framework of the
"Grant funding for research of Ministry of Education and Science

of the Republic of Kazakhstan" of Astana Medical University, no.
237 0f 26.03.2018.

This version of the article for printing to other publishers is not
provided.

Jlumepamypa:
1. Axneee AB., Kucenes MO®. Meguko-
Buonornyeckne M 3KOMOrMuYeckKue nocneacTans

pagnoaKkTUBHOTO 3arpsiaHeHust peku Teva // MeguunHckas
pagwonorus v paguaunoHHas 6esonacHocts 2001, C.196-
197.

2. [cembaesa H.K., llinakos A.E., PbibankuHa [.X.,
Canumbaesa b.M., [pobuenko E.A., Ypecaes A.O.
CocTosHue ~ 300pOBbSI  HaceneHus  pafuoakTUBHO-
3arpsisHeHHbIx  Tepputopun [/ TwrneHa Tpyma  w
MeanumHckas akonorvs. 2016. Ne4 (53). C.8-9.

3. 3aboposckuti M., bapuesuy M.I'. CooTHOLEHNE
3aboneBaemocT,  MHBANMWMAHOCTM M CMEPTHOCTU
BcneacTene GonesHen cuctembl  kpoBooGpalleHus //
XKypHan I'prMY. 2010. Ne4. C.36-37.

4. lbrayeva D., Bakhtin M., Kashkinbayev Y.,
Kazymbet P., Zhumadilov K., Altaeva N., Aumalikova M.,
Shishkina E. Radiation situation in the territories affected by
mining activities in Stepnogorsk areas, Republic of
Kazakhstan: pilot study / Radiation protection dosimetry,
2020, 189(4), C. 517-526.

5. KawkuHrbaes E.T., Calipynuna E.A., Ckakos M.XK.,
Toknaesa C.A., Xycaun LLU.K., baxmux M.M., Kasbmbem
[1K. PacnpocTtpaHeHHOCTb 3aborneBaHuit y HaceneHus,
MPOXMBAOWETO B 30HE  BAWSHUS  XpaHWIWLY
pagMoaKTUBHbIX OTXOAO0B. Baneonorvs aeHcaynbIK - aypy -
cayblKTbIpy 2018. Ne4, C.139-140.

6. KypynmypcyHos A.A. AHanu3 3aboneBaemocTu
HaceneHnss CapaToBckol obract 60nesHsiMU CUCTEMBI
kpoBOOOpaLLEHMS I bronneTteHb MeaunumHCKmx
KoHdepeHuuit. 2012. T.2. Ne11. C.2-3.

7. Kapnos A.b., CemeHos KO.B., JlumeuHeHko T.M. u
coasm. CeppeyHO-COCYANCTas CUCTEMA U MOHW3MPYIOLLee
nanyyenme. Y. I. Octpbliit MHdapkT muokapga // Mog o6y,
pea. P.M. Taxayosa. — Tomck: U3a-Bo Towm. yH-Ta, 2009. C.
175-179.

8. ®ponosa E.B. AptepwancHas runepteHsns //
Russian Family Doctor. 2016. 20 (2). C. 6-18.

References:

1. Akleev AV, Kiselev M.F. Mediko-biologicheskie i
ekologicheskie posledstviya radioaktivnogo zagryazneniya
reki Techa [Biomedical and environmental effects of
radicactive  contamination of the Techa River].
Meditsinskaya radiologiya i radiatsionnaya bezopasnost
2001. pp. 196-197 [in Russian].

2. Dyusembaeva N.K., Shpakov A.E., Rybalkina D.Kh.,
Salimbaeva B.M., Drobchenko E.A., Uresaev A.O.
Sostoyanye zdorovya naseleniya radioaktivno-
zagryaznennykh territorii  [The health status of the
population of radioactively contaminated territories).
Occupational health and medical ecology. 2016. Ne4 (53),
pp.8-9 [in Russian].

3. Zaborovsky G.l, Bartsevich 1.G. Sootnoshenie
zabolevaemosti, invalidnosti i smertnosti vsledstvie boleznej
sistemy krovoobrashcheniya [The ratio of morbidity,

114



Hayka u 3apaBooxpanenue, 2020, 5 (T.22)

Opnmna.m,noe HCCJICI0BAHHUE

disability and mortality due to diseases of the circulatory
system]. Journal of GrGMU. 2010 Ne4. pp 36-37 [in
Russian].

4. |brayeva D., Bakhtin M., Kashkinbayev Y., Kazymbet
P., Zhumadilov K., Altaeva N., Aumalikova M., Shishkina E.
Radiation situation in the territories affected by mining
activities in Stepnogorsk areas, Republic of Kazakhstan:
pilot study// Radiation protection dosimetry, 2020, 189(4),
pp. 517-526.

5. Kashkinbaev E.T., Sayfulina E.A., Skakov M.Zh.,
Toklaeva S.A., Khusain Sh.K., Bakhtin M.M., Kazymbet
P.K. Rasprostranennost’ zabolevanii u naseleniya,
prozhivayushchego v zone vliyaniya  hranilishch
radioaktivnyh otkhodov [The prevalence of diseases in the
population living in the zone of influence of radioactive

* Coresponding Author:

waste storage]. [Valeology-health-disease-recovery], 2018.
Ne4, pp.139-140 [in Russian].

6. Kuruptursunov AAA. Analiz zabolevaemosti
naseleniya Saratovskoj oblasti boleznyami  sistemy
krovoobrashcheniya [Analysis of the morbidity of the
population of the Saratov region by circulatory system
diseases]. Byulleten' meditsinskikh konferentsii [Bulletin of
Medical Conferences]. 2012. Ne11. pp. 2-3 [in Russian].

7. Karpov A.B., Semenov Yu.V., Litvinenko T.M., Ed.
Takhauova R.M. Serdechno-sosudistaya sistema i
ioniziruyushchee izluchenie. Ch. 1. Ostryi infarkt miokarda.
[Cardiovascular system and ionizing radiation. Part I. Acute
myocardial infarction]. Tomsk: Publishing house of Tomsk
university, 2009. pp. 175-179 [in Russian].

8. Frolova E.V. Arterial'naya gipertenziya [Hypertension]
Russian Family Doctor. 2016. 20 (2). C. 6-18 [in Russian].

libekova Kuralay Bakytbekkyzy - Head of laboratory, Institute of Radiobiology and Radiation Protection nCJSC «AMU».
Postal address: Republic of Kazakhstan, 010000 Nur-Sultan city, Beybetshilik str. 49A.

E-mail: ilbekova.k@amu.kz
TenedoH: 8 (7172) 539448

115


mailto:ilbekova.k@amu.kz

