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DEVELOPING OF METHODOLOGIES FOR PREDICTING, EARLY DIAGNOSIS,
TREATMENT AND PREVENTION OF CARDIOVASCULAR DISEASES
IN THE POPULATION EXPOSED TO RADIATION

Abstrakt
In the paper we have presented the developed algorithm for prognosis, earl diagnostics, treatment and prevention of
cardiovascular diseases in the population of East-Kazakhstan area exposed to ionizing radiation in results of nuclear tests.
For every group of radiation risk we have developed the list of necessary measures aimed to prognosis, treatment, primary
and secondary prophylactics and monitoring of the effectiveness of done measures.
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Despite the considerable progress of clinical medicine,
cardiovascular diseases are still dominant in the structure of
morbidity and mortality in developed countries. Their per-
centage in the structure of mortality in Kazakhstan is49-
52%.Societyhas significant economic losses due to in-
creased morbidity and mortality from cardiovascular dis-
ease. This problem is particularly actual in the East Ka-
zakhstan region where the large population has been ex-
posed to long term combined internal and external irradia-
tion in result of nuclear tests at the Semipalatinsk test site.
The incidence rate for cardiovascular diseases in Abay
district of East Kazakhstan Area adjacent to the former test
site, reached a critical value3993.7per 100,000 people in
2008 in comparison with average national index 1906.2per
100,000population [1].

After the cessation of atmospheric nuclear tests at the
Semipalatinsk test site the population living in adjacent
territories in subsequent years continued to be irradiated by
the long-lived fission products from food and water. The
current radiation-hygienic and demographic situation con-
tributed additional exposure of the population, including
directly exposed persons during nuclear weapons tests, and
their descendants in the second and third generations [2].

The aim of our research is to develop the methodology
for selection the study groups, methods of prognosis, early
diagnosis, treatment and prevention of cardiovascular dis-
ease in the population of the East Kazakhstan region ex-
posed to radiation in the result of nuclear weapons tests.

This study was conducted as a part of the scientific pro-
gram" Development of science based technologies to mini-
mize environmental risk of adverse effects to human
health."

To achieve this goal we have developed the algorithm
for selection of study groups from the population living in
ecologically unfavorable areas which has high risk of devel-
oping cardiovascular diseases.

The first study group composed of persons exposed to
the direct effects of radiation during the main dose-forming
air and ground tests. The present time this strata includes
the population of age 60 years and older. In this group of
the population there is the high level of spontaneous circu-
latory diseases, age-related atherosclerotic changes, and
therefore it is enough difficult to determine the contribution
of radiation risk factor in this population.

Our attention should be focused on the descendants of
persons exposed to direct radiation, included to the second
group of the study. They are the offspring of Il generation in
the age stratum 40-50 years, who were born from exposed
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parents and contemporary were the subject for internal and
external irradiation in infancy and childhood. In this group
we can expect the maximum risk of the realization of post-
radiation effects such as different forms of multifactorial
diseases, which primarily include cardiovascular diseases
such as hypertension and coronary heart disease.

The aim of investigation in this group is to determine the
risk of cardiovascular diseases based on the selection of
radiation and non-radiation risk factors, early prenosological
diagnosis, assessment of clinical and epidemiological fea-
tures of the development and course of cardiovascular dis-
eases, followed by the primary and secondary prevention
as well as treatment and rehabilitation.

This group also includes the descendants of Ill and IV
generations of persons exposed to the direct radiation. In
this case our goal is to determine the risk and genetic pre-
disposition to cardiovascular diseases, followed by preven-
tive measures.

These activities are carried out in two stages:

Stage 1 - clinical screening - on-site study of radiation
risk groups with different radiation doses;

Stage 2 - in-depth clinical study in ambulatory and hos-
pital conditions.

The first phase of a cardiologic examination includes
therapeutic examination, filling the screening questionnaire
with the definition of the radiation route of the patient, his
parents, grandparents, registration of risk factors for cardio-
vascular disease (smoking, obesity, alcohol use, family
history and other.), ECG recording at rest, ophthalmologic
examination, biochemical blood analyses.

In the second stage a person with a high risk of devel-
oping CVD or defined form of CVD is under monitoring of
cardiologist and could be sent for further examination, in-
cluding ultrasound of the heart (EchoCG) and peripheral
vessels, ambulatory daily blood pressure monitoring, Holter
monitoring of ECG, biochemical blood analyses (triglycer-
ides, HDL cholesterol and LDL cholesterol, creatinine, bili-
rubin, ALT, AST). At this stage for the patient with estab-
lished nosological form the patient CVD card is filled with
detailing of radiological and non-radiological risk factors,
complaints, clinical data, medical history.

The third phase of the program provides ambulatory fol-
low-up for the patients with CVD and persons who have
high or moderate risk of CVD appearance (dyslipidemia,
obesity and metabolic syndrome, family history), appoint-
ment of effective modern medicines or inclusion in the clini-
cal study group for therapeutic management and secondary
prevention.
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For the population with high risk factors, but no clinical  regulation of blood pressure (AGT), lipid metabolism (PON
form CVD we developed a questionnaire to determine coro- 1), the exchange of homocysteine (MTHFR), apolipoprotein
nary risk, including issues of passport data, radiation route,  E (APOE).
medical history, anthropometric data, smoking, blood pres- Blood samples for the analysis of the polymorphism of
sure and cholesterol, family history, lifestyle. To determine  candidate genes is carried by different generations of a
the overall risk of atherosclerotic disease, the tactics of non-  family that has been living in the contaminated territories,
drug and medication management we use computer pro- including older people who are directly exposed to radiation,
gram HeartScore ® - electronic analog of the paper version  their descendants of Il generation with the established
of SCORE, recommended by the international Society of ~ forms CVD or high risk of its development and offspring of

Cardiology. [l generation with possible susceptibility to cardiovascular
HeartScore is a convenient and useful tool for cardiolo-  disease.
gists and other physicians wishing to assess cardiovascular Figure 1 presents thedevelopedalgorithm for prediction,

risk, plan and evaluate tailored risk factor intervention in  early diagnosis, treatment and prevention of cardiovascular
high CVD risk subjects HeartScore ® is designed to assess  diseases in the population exposed to radiation. For each
the cardiovascular risk of those people who are not ill, but ~ group of radiation risk including people exposed to direct
has risk factors for CVD, to create a database for each of  radiation during the air and ground nuclear weapons testing
the examined patients, presents a graphic picture of the  and their descendants in the second, third and fourth gen-
absolute risk of CVD, helps optimize the potential benefits ~ eration we have developed a list of the necessary measures
of the intervention, assessing the relative importance of  to prognosis, prenosological diagnostics, treatment, primary
correctable risk factors, offers direct access to the relevant  or secondary prevention, as well as monitoring of the effec-
information from the new recommendations, gives expert tiveness of the measures.

advice about healthy living based on the actual risk profile Carrying out these measures allows us reducing the in-
of the patient, promotes a healthy lifestyle and adherence to  cidence, morbidity and mortality from cardiovascular dis-
medical treatment. eases, increasing the treatmentcosts and manifest rehabili-

To determine the susceptibility to the development of  tation of their complications.
cardiovascular diseases among the offspring of exposed
persons, determine the relationship of CVD with radiation References: _ _ _
exposure, their early diagnosis and development of preven- 1. Kazakhstan today. Information analytical digest.
tion program, we have been conducting the clinical and ~ Prepared by the Agency of Statistics. Ed. K.S. Abdieva. -
genetic monitoring in order to search for polymorphic mark-  Almaty LLP "Intellservice", - 2009. - P.238.
ers in candidate genes which are responsible for the devel- 2. Balmukhanov S.B., Abdrakhmanov J. N., Balmukha-
opment of cardiovascular and atherosclerotic diseases. nov T.S., Gusev B.l., Kurakina N.N., Raisov T.G. Medical
Using method of polymerase chain reaction we have  Effects and Dosimetric Data from Nuclear Tests at the
been carried out the study of the association of polymorphic ~ Semipalatinsk Test Site /Technical Report for Defense
markers of several candidate genes responsible for the  Threat Reduction Agency. — June, 2006.- 124 p.

Pe3ome
PA3PABOTKA METO/OB [TPOrHO3MPOBAHWA, PAHHEWA UATHOCTUKM, IEYEHUS
W NTPOOUITAKTUKN 5OJTE3HEN CUCTEMbI KPOBOOBPALLEHWA CPELN UL,
IMOABEPIIUNXCS PAQUALMOHHOMY BO3[QENCTBUIO
J1.M. MueuHa, A.C. Kepumkynoea
FocydapcmeeHHbIl MeduyuHckull yHueepcumem 2opoda Cemell

B cmambe npusedeH paszpabomanHbili an2opumm npoeHo3UPo8aHUs, paHHel OuagHOCMUKU, SIEYeHUs U npogunakmu-
Ku bonesHel cucmembi KpogoobpaleHus y HaceneHus BocmoyHo-KasaxcmaHckol obnacmu, dnumensHoe epems nodsep-
2asuwezocs paduayuoHHoMy 803delicmeuto 8 pe3ynbmame uchkimaHull A0epHo20 opyxus. [ns kaxdol u3 epynn paduayu-
OHHO20 pucka pa3pabomaH nepeyeHb He0bX00UMbIX Meponpusimull, HanpaseHHbIX Ha NPO2HO3UPosaHUe, A0HO30102uUYe-
CKYyt0 OuagHOCMUKY, JleYeHue, NEPBUYHYIO UMIU 8MOPUYHYI0 NPOGUNakmuKy, a makxe MOHUMOPUPOsaHue ahhekmusHO-
cmu nposedeHHbIX Meponpusgmud.

TyXbIpbIiM 3 3
PALOUALMANBIK OCEPIE TAIN BONTFAH ADAMOAPLbIH ILWIHOE, KAH AUHAIBIM XX YUECI AYPYIIAPbIH
BOIKAY TOCIILEPI, EPTE QUATHOCTUKAIIAY, EMOEY XX OHE IMPO®UITAKTUKA
J1.M. NMueuHa, A.C. Kepumkynoea
Cemell kanacbIHblr Memiekemmik MeduyuHa yHueepcumemi

byn maxanada llbiebic KasaxcmaH 065bicbiH0asb! y3ak yaxbim, fisHU Of xapyObl xondaHy HamuxeciHOeai y3sax
yaxbim paduayusnbix acepee ylbipasaHOapea bomkay, epme AuagHocmukanay, emOey XoHe kaH alHanibiM XyUeciHiry
aypynapbiHbly andbiH any aneopummi xacanzaH. Opbip paduayusiiiblk kayin monmapza xaxem wapanaplbiy Mmizivi
XacaneaH. Onap b6onxayea, Hosonoeusza OeliHei QuasHocmuKaza, emdeyee, ObipiHwinik Hemece eKiHwinik mun
npochunakmukaesa, COHbIMEH kamap xacansaH wapanapdbly aghhekmusminieiH MOHUMopnayza bazbimmarnzaH.
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