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BUKOHAHHA HayKOBO-JOCNiAHUX POGIT hyHAAMEHTANBHOTO Ta NPUKIAAHOTO XapaKTepy B rany3i BUBYEHHsA pagiaLitHux
etekTiB Ta MefuyHMX Hacnigkie aeapii Ha YAEC, BUKOHaHHA 3aBpaHb 3aranbHOLEpXaBHOT coLianbHOi nMporpamu
noninweHHs ctaHy 6e3neku, ririeHn npaui Ta BUpobHUYoro cepefoBuia Ha 2014-2018 poku.

Y 3BiTi TakoX BifoOpaxKeHO pe3ynbTaTi HayKOBO-OpraHi3aLinHoi, nikyBanbHo-npodinakTMyHoi poboTy, NifroToBKu
KappiB Ta BNPOBAKEHHS.

3BiT HHLPM 3atBepaxeHo Ha 3acigaHHi Haykosoi pagn HAMH Ykpainu 23.03.2018 p.
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STATE INSTITUTION «NATIONAL RESEARCH CENTER FOR
RADIATION MEDICINE OF THE NATIONAL ACADEMY OF
MEDICAL SCIENCES OF UKRAINE» — RESEARCH ACTIVITIES
AND SCIENTIFIC ADVANCE IN 2017

Research activities and scientific advance achieved in 2017 at the State Institution «National Research Center for
Radiation Medicine of the National Academy of Medical Sciences of Ukraine» (NRCRM) concerning medical problems
of the Chornobyl disaster, radiation medicine, radiobiology, radiation hygiene and epidemiology in collaboration
with the WHO network of medical preparedness and assistance in radiation accidents are outlined in the annual
report. The report presents the results of fundamental and applied research works of the study of radiation effects
and health effects of the Chornobyl accident; fulfillment of tasks of «State social program for improving safety,
occupational health and working environment in 2014-2018 years».

The report also shows the results of scientific-organizational and health care work, staff training.

The NRCRM Annual Report was approved at the Scientific Council meeting of NAMS on March 23, 2018.
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ACTIVITIES

AND PROSPECTS

epXxaBHa ycTaHoBa «HamioHanbHUII HayKoBuU
Z[HCHTD panialiiiHoi MmeguuuHu HauioHanbHOI aka-
JeMii MemnuHux Hayk Ykpainn» (HHLIPM) — romoBHa
ycTaHoBa B YKpaiHi 3 MeauuHux npobieM YopnHo-
OMJIbChKOI KaTacTpodu, pamiallifHOl MEIUIUHHU,
paniobioJiorii Ta 3 MUTaHb padialliiHOI TirieHu, pamia-
LiiiHOI erifeMioyorii, € LeHTPOM, SIKMI CITiBOpalloe 3
BOO3 B Mepexki MeaMIHOi TOTOBHOCTI Ta JOITOMOTH TIpU
pagialiifHuX aBapisix, y400BOWO 0a3010 151 CTYACHTIB
HauionansHoro MmeauuHoro yHiBepcutety iM. O.0. bo-
TOMOJIBLIS.

Y 2017 p. Ha 6a3i HHILPM ¢yukuionyBanu asi
CIieliagi3oBaHi BUEHiI paay i3 3aXMCTy JOKTOPCHKUX Ta
KaHAMIATChKUX AucepTaliii 3a ¢axom «Pamiobionoris»
Ta «IeHeTuKa», a TaKoX MpoOJeMHI KoMicii MiHicTep-
CTBa OXOpoHU 310poB’s i HauioHanbHOI akamemii me-
JIUYHUX HayK YKpainu «PagiauiiiHa MenunuHa», «lema-
TOJIOTiSI i TpaHCPY3i0a0TisI».

Y 2017 p. B HHIUPM BuxkonyBasoch 28 HayKOBO-
JOCHimHUX poobiT: 26 — 3a 6romkeToMm HAMH Ykpainu
(bynmameHTanpHux — 11, npuknagHux — 15); 3a Tema-
TUKOIO <«3arajbHOJEpPKaBHOI CoOliaJibHOI IIporpamMmu
MNOJIMNILIEHHS CTaHy 0e3IeKu, Tiri€Hu Ipatii Ta BApOOHMU -
yoro cepegonuia Ha 2014-2018 poku» — 1 HJIP, Ha 3a-
mosieHHsa JCIT YAEC — 1.

Y 2017 p. zaBepuieHi 5 HJAP, mo dinancyBanucs
HAMH VYxkpainu 3 gep>kaBHOro OHOIKeTY.

Hocnimxkenns y 2017 poli mpoBOAWINCH B HATIPSIMKY
BUBUEHHSI MEXaHi3MiB pO3BUTKY ITyXJIMHHUX Ta HEIyX-
JIMHHUX e(eKTiB iOHi3yl0uoro BUIIPOMiHIOBaHHSI, BU3-
HauyeHHsl pafiauiliHux pusukiB. ITpogoBXeHO Takoxk
BUKOHAHHS eMiAeMiOJIOTiYHUX 1 TO3MMETPUYHUX J1O-
CJTIXKEeHb.

MEXAHI3MMU ITYXJIMHHUX E®EKTIB
IOHI3YIOYOI'O BUITPOMIHIOBAHHA
3a 10IoMOrolo0 MapajebHOr0 BUKOPUCTAaHHS KIIAaCUYHO-
0 IUTOTEHETMYHOTO aHAJIi3y i MOJIEKY/ISIPHO-TeHEeTHY-
HOTO MeTomy enekrpodopesdy okpemnx KiithiH (Comet
assay) B KJIaCMYHOMY Ta MoAM(iKOBAaHOMY BapiaHTax
JOCTiIDKEHO CIPOMOXKHICTh acTaKCaHTUHY JO MO-
nudikauii pagiallifHO-iHAYKOBaHOIO MyTareHe3y B COMa-
TUYHUX KJIITUHAX JIIOAWHU 1 JOBEASHO MOTY>XXHUIA padio-
3aXUCHUI TIOTEHIial PEeYOBUMHU 32 KPUTEPiSIMU OLIIHKMU
CTaOUTBHOCTI TEHOMY Ha Pi3HUX PiBHSIX MOT0 opraHizaril.
OTpuMaHO 3pa3Ku SAESPHUX KIITUH BEHO3HOI KPOBi BiJl
XBOpUX Ha pak sgegHuKiB (PS) XiHOK pi3HOTO BiKYy, 3
saxkux BuniaeHo reHomHy JIHK. BuszHaueHo yactoTy my-
taiit 185delAG, 5382insC, 4153delA, 300T>G y reHi
BRCAI Tta 6174delT y reni BRCA2, ska cknana 13,3 %.
BcTaHOBI€HO 4acTOTYy MO3UTUBHOIO CiMEMHOro aHaM-

tate Institution «National Research Center for

Radiation Medicine of the National Academy
of Medical Sciences of Ukraine» is the main insti-
tution in Ukraine in the issues of medical problems
of the Chornobyl accident, radiation medicine,
radiobiology, radiation hygiene, and radiation epi-
demiology. NRCRM collaborates with the WHO
network of medical preparedness and assistance in
radiological accidents. NRCRM also serves as a
training base for students of the Bogomolets
National Medical University.

Two specialized scientific councils for the defense of
doctoral and candidate’s dissertations on the special-
ties «Radiobiology» and «Genetics» were functioning
at the NRCRM in 2017, as well as the problem com-
missions «Radiation Medicine», «Hematology and
Transfusiology» of the Ministry of Health and
National Academy of Medical Science of Ukraine.

In 2017 there were 28 research projects carried out
at the NRCRM, namely 26 (11 of basic and 15 of the
applied research) using the NAMS budget funds;
1 — in the framework of «State social program for
improving safety, occupational health and working
environment in 2014-2018»; 1 — by order of the
State Specialized Enterprise «Chornobyl NPP».

The 5 research projects funded from the state bud-
get by NAMS of Ukraine were completed in 2017.

The research activities in 2017 were conducted
in the direction of studying the mechanisms of
development of tumor and non-tumor effects of
ionizing radiation, determination of radiation
risks. Epidemiological and dosimetric studies have
also been continued.

MECHANISMS OF TUMOR EFFECTS OF
IONIZING RADIATION

Using the parallel use of classical cytogenetic
analysis and the molecular genetic method of
comet assay in classical and modified variants, the
ability of astaxanthin to modify radiation-induced
mutagenesis in human somatic cells has been
investigated and a powerful radioactive potential of
a substance has been proved based on the criteria
for evaluating the stability of the genome on diffe-
rent levels of his organization.

We obtained samples of venous blood nuclear cells
from patients with ovarian cancer (OC) of women
of different ages, from which genomic DNA was
isolated. The frequency of mutations 185delAG,
5382insC, 4153delA, 300T> G in the BRCAI gene
and 6174delT in the BRCA2 gene, which was 13.3
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He3y moao P ta/a6o paky mostouHoi 3aiio3u (PM3)
y pocmimxyBaniii koropti (19 %). OOTSKeHiCTb
ciMeitHoro aHaMHe3y Kopenioe 3 BRCA-TIO3UTUBHUM
CTaTyCOM.

BusnaueHo, mo yacrora myrtanii JAK2 V617F
HMX4Ya cepea XBopux Ha Ph-HeraTuBHi Mienomn-
pomidepatnBHi Heormasii (MITH), axi 3a3Hanm mii
IB BHacninok aBapii Ha YAEC, 3a paxyHok JAK?2
V617F-HeraTUBHUX XBOPUX Ha pamialliiiHO-aco-
HiloBaHi eceHuianbHy TpomOouutemito (ET) Tta
nepBuHHUI Mienodiopo3 (IIM®D) y nopiBHAHHI 3
TaKMMU, SIKi He 3a3Hanu 1ii 1B BHacnimok aBapii Ha
YAEC. Yacrtora BUHMKHEHHSI CYAMHHUX €ITi30/iB
npeBaoe cepe nauieHTiB Ha Ph-HeratusHi MITH,
nosutuBHux 3a JAK2 V617F myrauiero. Yacrtora
BUMNAJKIB TpaHcQy3ifiHOI 3a7eKHOCTI BUILA Cepel
xBopux Ha IIM®, ski 3azHanu nii IB BHachimok
asapii Ha YAEC ta € nosutusuumu 3a JAK2 V617F
MYTALIi€l0.

O06cTexxeHo 62 XBOpuX i3 3arajbHOI TTOMYJIsLii Ta 29
OIPOMIHEHMX TAILIEHTIB Ha XPOHIYHY Mi€JIOITHY JIei-
Kkemito (XMJI), pe3aucTeHTHUX 10 Tepamii iHribiTopa-
MU TUPO3MHKiHA3. Bu3HaueHO BIUIMB MyTaliii reHa
BCR/ABL, a TakoxX XpOMOCOMHMX, MOJEKYJSIPHO-
TeHeTUYHUX TOPYIIEeHb Ta iIMyHOT€HETUYHMX TOKa3-
HUKiB Ha (hOpMYBaHHSI PE3UCTEHTHOCTI A0 Tepamii
iHribiTOpaMu TUPO3UHKIHA3 Y XBOPUX HA XPOHIUHY
MieoinHy JieiikeMiro. BuaizeHo KoMIuieKc ocooiu-
BoCTel KIiHiYHOTO mepebiry XMJI, xpomMocoMHMX
MOpPYILIEeHb Ta CIIEKTPY MyTallill KiHa3HOTO JOMEHY Te-
Ha BCR/ABL, siki 00yMOBIIOIOTh (hOpMYBaHHSI pe-
3MCTEHTHOCTI IO Teparlii iHridiTopaMu TUPO3UHKIHA3
Y XBOPHX Ha XPOHIUYHY MI€TOITHY JeHKEMIIO.

MEXAHI3MMU HEITYXJIMHHUX E®EKTIB
IOHI3YIOYOI'O BUITIPOMIHEHHA
KniHiuHuMUY i eKcriepuMeHTaTbHUMM TOCITiIKEHHSI-
MU BHYTPIllITHLOYTPOOHO OMPOMiHEHUX OCi0 Ha paio-
aKTUBHO 3a0pyaHeHnX BHacIigoK aBapii Ha YAEC Te-
pUTOpIsX, Y TOMy yucii B YopHOOUIIbCHKIill 30Hi Bifl-
Yy>K€HHS, V TIOPiBHSIHHI 3 BiMOBIIHUMU A03aMU Bif
1] B eKCIIEpUMEHTI JOBEIEHO HAasBHICTh KOTHITUBHO-
ro aediunTy Ta eMOLITHO-TTIOBEAiHKOBUX PO3JaiB.
Po3pobneHo KoHLemMIilo MeXxaHi3MiB (OopMyBaHHS
edeKTiB MpeHaTaIbHOTo OMPOMiHEHHS iHKOPITIOpOBa-
HuM "'l Ta pekoMeHaalii oI0 iHHOBALIIMHUX METO-
JIiB peabiniTalii Mali€HTIB 3 TPaBMAaTUYHUM YpaKeH-
HSM LeHTpaibHOI HepBoBoi cuctemu (LTHC).
BusiBneHo no303anexHe MoripIiieHHs iHpopMallii-
HUX MPOLIECIB i KOTHITUBHUX (DYHKIIIH 3 TTepeBaXKHOIO
JIoOKaji3ali€o IaToJOriYHMX 3MiH Yy JiBiii J10OOHO-

%, was determined. The frequency of positive family
history of OC and / or breast cancer (BC) in the study
cohort (19 %) was established. The burden of family
history correlates with BRCA-positive status.

It was determined that the frequency of mutation of
JAK?2 V617F was lower among patients with Ph-negative
myeloproliferative neoplasias (MPN) who were exposed
to the ionizing radiation after a ChNPP accident, due to
JAK2 V617F-negative patients with radiation-associated
essential thrombocythemia (ET) and primary myelofi-
brosis (PMF ) in comparison with those that were not
exposed to the effects of the ionizing radiation as a result
of the Chornobyl accident. The incidence of vascular
episodes is prevalent among patients with Ph-negative
MPNSs that are positive for the JAK2 V617F mutation.
The frequency of cases of transfusion dependence was
higher among patients with PMF that were exposed to
the ionizing radiation as a result of the Chornobyl acci-
dent and are positive for the JAK2 V617F mutation.

It was determined that the frequency of mutation of
JAK2 V617F was lower among patients with Ph-nega-
tive MPN who were exposed to the ionizing radiation
after a ChNPP accident, due to JAK2 V617F-negative
patients with radiation-associated ET and PMF in
comparison with those that were not exposed to the
effects of the ionizing radiation as a result of the
Chornobyl accident. The incidence of vascular
episodes is prevalent among patients with Ph-negative
MPN:s that are positive for the JAK2 V617F mutation.
The frequency of cases of transfusion dependence was
higher among patients with PMF that were exposed to
the ionizing radiation as a result of the Chornobyl acci-
dent and are positive for the JAK2 V617F mutation.

MECHANISMS OF NON-TUMOR EFFECTS OF
IONIZING RADIATION
Clinical and experimental studies of intrauterine irra-
diation in human in the areas of radioactive contami-
nation as a result of the Chornobyl accident, including
the Chornobyl exclusion zone, compared with the
corresponding doses of "'l in experiment, demon-
strated the presence of cognitive deficits and emotion-
al and behavioral disorders. The concept of mecha-
nisms for the formation of prenatal irradiation effects
of the incorporated "'l and recommendations for
innovative methods of rehabilitation of patients with
traumatic central nervous system (CNS) impairment
have been developed.

Dose-dependent deterioration of information
processes and cognitive functions with predominant
localization of pathological changes in the left frontal-
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CKpOHEBiil misgHI. BcTaHoBIeHI 3HaAYyIi JTiHiHAHI
perpeciitHO-KOopeIsiiiHi 3B’S1I3KM MixX IapaMeTpaMu
KOTHITMBHMX BMKJMKAHMX ITOTEHUialiB i T03aMM
BHYTPIlIHbOYTpOOHOTO ornpomiHeHHs (r = 0,4—0,7;
p < 0,05). B yyacHuKiB JiKBifalii HacaiaKiB aBapii
(VJIHA) na YAEC 3 mOpoMiXHUM Ta HU3BKO-
(GyHKIIIOHATEHUMHY TToTiMOpdi3MaMu € TEHAECHIIIST 10
30iJIbIIIEHHS pO3JIaliB MICUXIKM Ta TTOBEIiHKU.

ITpoBeneHo aHaji3 pamiaiiiiHo-acolliifoBaHUX Te-
HETUYHHUX Ta iMyHoJsiorivnux 3miH y 130 YJIHA Ha
YAEC 3 XpoHIYHOI0 HENyXJIMHHOIO ITIATOJIOTIi€I0 Y
BimmameHoMy mepioxi micas ompomiHeHHs (28—30
pokiB) y mo3zax Big 0,10 mo 3500 m3B Ta 45 Heomn-
pOMiHeHMX 0ci0, SIKi He Opaju ydacTi y JiKBigarlii
HacrigkiB aBapii Ha YAEC i He Memkanm Ha pagiak-
TUBHO 3a0pyIHEHMX TepuUTOpisiXx. BusmneHi reHe-
TUYHIi Ta iIMyHOJIOTiYHi 3MiHU Y JIeliKoIuTax nepude-
puuHoi KpoBi YJIHA nHa YAEC, acoliiitoBaHi 3 103010
i BIKOM, [03BOJISIIOTh 3alIpONOHYBATU J1iarHOCTUYHO
3HauylIli 0i0JOTiYHI MapKepu OMPOMiHEHHS, TaKi IK
MOKa3HUKW T€HHOI eKCIpecii, HeCTaOIbHOCTI TeHO-
ma (exkcropecis H2AX ta Cyclin D1), xkiiTuHHOro
CTapiHHS 1 KUJIBKOCTI MiKposiaep OyKaJbHUX KJIITUH.

Y xiHok-YJIHA BuzHaueHO 3HaYyHE 3HWKEHHS
BiKY BCTaHOBJIEHHSI CTEHOKap/ii B MOPiBHSHHI 3 He-
ONpPOMiHEHMMM Ta OiAbll Mi3HIA PO3BUTOK
imemMiuHoi xBopoou cepirs (IXC), HiXX y 90JIOBIKiB. Y
HociiB reHotuny TT indapkTt miokapaa (IM) po3Bu-
BaBcs Ha (POHI OUIBIIOI KiTbKOCTI (haKTOPIiB PU3UKY
IXC B nopiBHgHHi 3 Hocisgmu reHotutniB TC i CC.
HociiictBo renoruny TT migBuinyBano pusuk IM y
Biui crapme 60 pokiB. Ienorunm TT y XiHOK
aCOLIIOETHCS 3 OUTBII TSKKUM nepedirom IXC, 3poc-
TaHHSIM YacTOTU IOPYIIEHb PUTMY, OLTBII BUpaxKe-
HUMU 3MiHAMM CTPYKTYpPU MioKapja, 3MEHILIEHHSIM
(i3ioI0riUHOrO BIIMBY MapacUMITATUYHOI peryJsiii
Ha CEpLEBUIN PUTM.

Po3pobiieHO KpuTepil «BKIIOUEHHS-BUKIIOUESHHS»
y IOCTiIKeHHs Ta (POpMYBaHHSI TPYII CIIOCTEPEXKEHHS
3 yucna YJIHA na YAEC, crangapTu3oBaHuX 3a HO-
30JIONYHUMU (POpMaMU OPOHXOJIEreHEeBOI MaToJIOr],
BiKOM, TepMiHaMM y4acTi B poOoTax 3 JiKBifgallil Ha-
caipkiB aBapii Ha YopHoOunbeekiit AEC, mo3010 ompo-
MiHeHHs. BinmiueHo 3HmkeHHs1 umcia CD3* T-kiri-
TUH, TIepeBaxkHO 3a paxyHok CDS8" cyomomynsiiii,
tomi sIK uncyio CD4* xiniThH BiporimHo OyIJIo BUIINM B
MOPIBHSIHHI 3 TPYMNOIX KOHTPOJIIO, 3HUXKEHHSI LIUTO-
TokcmyHnX CD3*16%56* T-n1iMMOLMTIB, MiABUILIEHHS
CD3°16%56", miguiends CD 319" B-niMdouuTis.

BcranosneHo migBUIIEHUI PU3UK PO3BUTKY IIyK-
poBoOTO miabeTy 2 TUITY i 9aCTOTHU MATOJOTil IIUTO-

temporal region was detected. Significant linear
regression-correlation relations between parameters of
cognitive induced potentials and doses of intrauterine
irradiation (r = 0.4—0.7, p < 0.05) are established. In
the ChNPP accident clean-up workers (ACUW) with
intermediate and low-functional polymorphisms there
is a tendency to increase mental and behavioral disor-
ders.

The analysis of radiation-associated genetic and
immunological changes in the 130 ChNPP ACUW
with chronic non-tumor pathology in the remote peri-
od after irradiation (28—30 years) at doses from 0.10 to
3500 mSv and 45 unexplained persons who did not
take part in the elimination of the consequences
Chornobyl accident and did not live in radiation-con-
taminated territories. The revealed genetic and
immunological changes in peripheral blood glucose
leukocytes from the ChNPP ACUW, associated with
the dose and age, allow to propose diagnostically sig-
nificant biological markers of irradiation, such as gene
expression, genome instability (expression of H2AH
and Cyclin D1), cellular aging, and the number of
micronuclei of buccal cells.

In female ACUW a significantly decrease of the age of
angina pectoris has been shown compared with non-
irradiated control and a later development of coronary
heart disease (CHD) than men. In carriers of the geno-
type TT, myocardial infarction (MI) developed on the
background of a greater number of risk factors for CHD
compared with carriers of TC and CC genotypes. The
TT genotype carrier increased the risk of MI over the
age of 60 years. The TT genotype in women is associat-
ed with a more severe course of coronary artery disease,
an increase in the frequency of rhythm disturbances,
more pronounced changes in the structure of the
myocardium, and a decrease in the physiological effect
of parasympathetic regulation on the cardiac rhythm.

The «inclusion-exclusion» criteria were developed in
the research and the formation of surveillance groups
from the clean-up workers at the ChNPP, standardized
according to nosological forms of bronchopulmonary
pathology, age, terms of participation in work on the
consequences of the accident at the Chornobyl nuclear
power plant, radiation dose. A decrease in CD3" T cells
was observed, mainly due to CD8" subpopulation,
while the number of CD4" cells was probably higher in
comparison with the control group, the reduction of
cytotoxic CD3716%56* T-lymphocytes, an increase in
CD3°16"56" , increase CD3°19" B-lymphocytes.

An increased risk of developing type 2 diabetes and
thyroid abdominal pathology (diffuse goiter, nodule,
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noaioHoi 3a03u (nudy3HUN 300, BY3/I0BUA 300, TiMo-
tupeos) cepen YJIHA Ta popociaux oci0, sIKi Oyau omn-
pomineHi y Biumi 10—17 poxkiB. Y miTeit 3a HasgBHOCTI
iHCYJIIHOPE3UCTeHTHOCTI BMHUKAIOTh  HETaTUBHI
acomianii Mix T4 i TTT, o cripusie po3BUTKY nepude-
PUYHOI pe3UCTEHTHOCTI 10 TUPEOIAHMX TOPMOHIB.

Ha nigcraBi KOMIJIEKCHOTO KJiHIKO-1a00paTOPHOTO
Ta IICUXOJIOriYHOro obcTexXeHHd 832 miteit, sAKi Ie-
peMillieHi i3 30HU 00MOBUX il BCTAHOBJIEHO HU3bKUIA
piBeHb 310POB’sl, 3HAUHY YaCTOTY XPOHIYHOI COMaTUY-
Hoi naroutorii (73,08 %), yckilagHeHOI HEBPOTUYHUMU
Ta aCT€HO-BereTaTUBHUMU po3jagaMM, 3MiHaMU 3 OOKY
iMyHHOI, TTPO- Ta aHTUOKCHUIIAHTHOI CUCTEM, BUCOKOIO
4acTOTOIO cTaHiB TpuBoXHOCTI (100 %) arpecMBHOCTI
(94,39 %) ta BucHaxeHHs (83,18 %).

BU3HAYEHHSA PAIIALIIITHUX PU3UKIB
3anpoMmoOHOBAHO IIiAXiA IO BU3HAYEHHS DPHU3UKY
po3Butky XJIJI Ha ocHOBi meTexiii moaiMopdizmy
1s2124594 B Hexomylouiii ninsgHLi xpomocomu 8q24
sIK CyporaTHOro mapkepa mojiMop@Horo BapiaHTa
rs2456449. BcTaHOBIIEHO pO3MOJiJl TeHOTUIIIB
1s6983267 i rs2124594 y xpopux Ha XJIJI. Brepuie
BUSBJIEHO, 110 mojiMopdHi BapiaHTu 1s6983267 i
rs2124594 BruiMBaIOTh Ha PU3UK PO3BUTKY BTOPUH-
HUX COJIAHMX NyxJauH y xBopux Ha XJIJI. 3a
HociictBa reHotuny TT momiMopdizmy rs2124594
PU3UK PO3BUTKY COJiTHUX MyXJAUH cTaHoBUB: Odds
ratio, OR = 2,65; 95 % ClI = 1,08—6,54; 3a Ho-
citicrBa renoruny GG rs6983267: OR = 3,78; 95 %
Cl =1,53-9,37. Moaudikyodoro BHECKY i0Hi3yIO-
yoro BMIPOMiHEHHS Ha peaji3allilo TeHeTUYHOI
CXWJIBHOCTI 10 po3BUTKY XJIJI 3a rs2124594 He BU-
SIBJICHO.

BcraHoBIEeHO 3aKOHOMIPHOCTI paldiOreHHUX 3MiH
eKCIIpecii TeHiB, peTyasITOPiB aloITo3y, iMyHHOTO 3a-
najgeHHs i aaresii B rpynax YJIHA, y mmpoxkomy
iHTepBadi A03 omnpoMiHeHHs. CTaTUCTUYHO J0C-
TOBipHEe Ta [0303aJie’KHEe 3HMXKEHHSI eKCIpecil TeHiB
BCL2, SERPINBY9, CDKN2A, STAT3 0yno Makcu-
MaJabHUM mpu go3ax noHaa 1000 m3B. BusiBneHo Ko-
peJsILiiiHy 3aJiexXHiCTh MixX eKcripeciero BCL2, SER-
PINBY, TP53 i 103010 OnpOMiHEHHS, NPUTHIYEHHS
ekcrpecii CLSTN2, no303alieXXHy TilepeKCIIpeciio re-
Ha MCF2L. JloBeaeHO 10303aieKHi 3MiHM aKTUBalii
reHiB iMmyHHoro 3amaineHHss — ILIB, IFNG, TNF,
MigABUILIEHHSI BTOPUMHHOI T€HOMHOI HEeCTaOiJbHOCTI,
ekcnpecii y-H2AX ta Cyclin D1, rinepekcnpecii TERT.
BcTaHOBIEHO MiarHOCTUYHY 3HAYUMICTh KiJIBKOCTI
Mikposiiep OyKaJbHUX KJITUH $IK OioMapkepy OIl-
POMiHEHHS.

hypothyroidism) among clean-up workers and adults
who were irradiated at the age of 10—17 years was
established. In children, in the presence of insulin
resistance, there are negative associations between T4
and TTG, which contributes to the development of
peripheral resistance to thyroid hormones.

Based on a comprehensive clinical, laboratory
and psychological examination, 832 children who
have been moved from the combat zone have a low
level of health, a significant incidence of chronic
somatic pathology (73.08 %), complicated by neu-
rotic and astheno-vegetative disorders, changes in
the immune system, pro- and antioxidant systems,
high frequency of anxiety states (100 %) of aggres-
siveness (94.39 %) and exhaustion (83.18 %).

DETERMINATION OF RADIATION RISKS

An approach to the determination of the risk of
developing CLL on the basis of detection of
152124594 polymorphism in a non-coding region of
chromosome 8q24 as a surrogate marker of the poly-
morphic variant 152456449 is proposed. The distribu-
tion of genotypes 16983267 and 152124594 in CLL
patients has been established. For the first time, it has
been found that the polymorphic variants rs6983267
and rs2124594 affect the risk of development of sec-
ondary solid tumors in CLL patients. For carriers of
the genotype TT polymorphism 152124594, the risk of
developing solid tumors was: Odds ratio (OR) = 2.65;
95% CI = 1.08—6.54; for carriers of genotype GG
rs6983267: OR = 3.78; 95% CI = 1.53-9.37.
Modifying contribution of ionizing radiation to real-
ization of genetic predisposition to development of
CLL for 152124594 was not revealed.

The patterns of radiogenic changes in the expression
of genes, apoptosis regulators, immune inflammation
and adhesion in the clean-up workers groups, in a wide
range of radiation doses have been established. The
statistically significant and dose-dependent reduc-
tion of BCL2, SERPINBY9, CDKN2A, and STAT3
gene expression was maximal at doses >1000 mSv.
Correlation between expression of BCLZ2, SER-
PINBY, TP53 and irradiation dose, suppression of
expression of CLSTN?2, dose-dependent hyperexpres-
sion of gene MCF2L was revealed. The dose-depend-
ent changes of activation of immune inflammation
genes — ILIB, IFNG, TNF, increase of secondary
genomic instability, expression of y-H2AX and Cyclin
D1, hyper-TERT expression have been proved. The
diagnostic significance of the micronuclei of buccal
cells as an irradiation biomarker has been established.
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EINITEMIOJIOI'TYHI TA TO3UMETPUYHI
JOCIIIKEHHS
Bnepiiie BU3HAaUEeHO MOKA3HUMKM CMEPTHOCTI OCi0, sIKi
Oynu mitbmu Ha vac aBapii Ha YAEC i npoxuBaiu Ha
panioakTuBHO 3a0pynHeHuX Teputopisx (P3T) Ykpainu.
Koropra oci6 1968—1986 pokiB HapomIKeHHS, SIKi IIPO-
sxuBam Ha P3T ymponosx 1986—2011 pp., 3a 26 pokiB
MOTeHLiiHO BTpaTtwia 82,3 Tuc. pokiB XkuTTsa. Ha vo-
JIOBivy cyOKoropty npumnanae 72,4 % Brpart. CepeTHbOX-
POHOJIOTIYHMIA piBeHb cMepTHOCTI 3a 1986—2011 pp. Ko-
roptu Ha P3T cranosus (2,26 *+ 0,37) %o, B Ykpaini —
(1,74 + 0,74) %o. Ha P3T BusiBiieHO JOCTOBIpHE 30i1b-
ILIEHHST PiBHIB CMEPTHOCTI MOPiBHSIHO 3 PEIITOI0 Hace-
JIGHHSI KpaiHU Ta YOJIOBIKiB MOPiBHSIHO 3 XiHKaMM. Y Tie-
penyacHiii CMEpTHOCTI IIPOBiJHE Micle II0CigaroThb
(50,4%) exzorensi npuuunu, 43,1 % — comaTnyHa na-
Tosiorist, 6,55 % — CUMIITOMU, O3HAKU Ta HEYITKO BU3-
HauyeHi ctanu; 78,35 % cTaHOBJIATH EHAOT€HHI IPUYNHU
CMePTi YOJIOBIUOI CYOKOTOPTH (XBOPOOM CHUCTEMU KPO-
BOOOIry, OpraHiB TpaBJEHHS, CUMIITOMU, O3HAKU Ta
HEYiTKO BM3HAYEHi CTaHU, MCUXiYHi po3JIaan i XBOpOOU
HEpBOBOI CUCTEMU, HOBOYTBOPEHHs; 71,52 % XiHOK:
HOBOYTBOPEHHSI, XBOPOOU CUCTeMHU KPOBOOOIrY, OpraHiB
TpaBJieHHsI, IesKi iH(eKIIiiTHi Ta mapa3uTapHi XBOpoOH,
XBOpOOM oOpraHiB auxaHHs. Pe3ynabraTé aHai3y
CBimyaTh, 110 iCHYE cepilo3Ha mpobjemMa MiaABUIIECHOL
CMEPTHOCTi BiTHOCHO MOJIOIUX JIomei (mo 45 pokiB),
gaki mewmkaioTb Ha P3T. JlocmimkeHHs MiaTBepauIu
rinote3y Mpo HasBHICTh 3HAYHOI Bapiallii piBHI cCMepT-
HocTi Ha P3T 3a1exHo Big poKy HApOIKEHHS MOKOJiHb.
B pesynbraTi 1OBrocTpokoBoro, 3a rmepion g0 2015 po-
Ky, MOHITOPUHTY AWHAMiKM 3aXBOPIOBAHOCTI Ha 3J10-
SIKICHIi HOBOYTBOpPEHHSI 0ci0, $Ki MocTpaxaaiu
BHacnigok aBapii Ha HAEC, BcTaHOBJIEHO, IO MTOKa3-
HUKU 3arajibHOI 3aXBOPIOBAHOCTI HA paK MEPEBUILYIOTh
HallioHaJIbHUI piBeHb TiIbKU B rpyIti YJIHA 1986-1987
pp. (CTaHOApTU30BaHE CITiBBIAHOIIEHHS 3aXBOPIOBa-
HocTi (SIR)=106,8 %, 95 % nosipunii intepBan ([]I):
104,9—108,7). I1pu momaabpIioMy aHali3i TepeBUILICHHS
OYiKyBaHOTO piBHS 3aXBOPIOBAHOCTI Ha pakK IIMTO-
nonioHoi1 3a7103U 3apeecTpoBaHo cepen YJIIHA —y 4,3
pasa, eBakyiioBaHUX — y 3,9 paza, MelIKaHLiB 3a0py-
HeHMX TepuTopiit — y 1,3 pa3a. PiBeHb 3aXBOPIOBAaHOCTI
Ha jiM¢omu i neiikeMii B YJIHA Ta eBakyitoBaHUX Te-
pEBUIIYE HallioHATbHUI piBeHb B 1,4 pasza, ajie He Mae
JIOCTOBIPHOT'O €KCIIECY, PiBEeHb 3aXBOPIOBAHOCTI XiHOK-
VIIHA Ha pak MoJ04HOI 3aj03u y 1,5 pasa BuUILUM
OYiKyBaHOTO piBHS (Y MEILIKAHOK 3a0pyIHEHUX TepU-
TOpili i eBaKyifOBaHMX TAKOTO 3pOCTAHHSI HE BUSIBJICHO).
YV auHamili micasiaBapiiHUX 3MiH piBHS i CTPYKTypU
HenyxJnMHHOI 3axBoptoBaHocTi YJIHA Ta eBakyiioBa-

RESEARCH IN EPIDEMIOLOGY AND
DOSIMETRY

The mortality rate of children who were children at
the time of the Chornobyl accident and lived in
radioactive contaminated areas (RCA) of Ukraine
was first determined. The cohort of persons born in
1968—1986, who lived in RCA during 1986—2011,
has potentially lost 82.3 thousand years in life for 26
years. Men’s subculture accounts for 72.4 % of loss-
es. The average mortality rate for 1986—2011 in the
cohort of RZT was (2.26 + 0.37) %o, in Ukraine —
(1.74 = 0.74) %o. At RCA there was a significant
increase in mortality rates compared with the rest of
the population and men compared to women. In
premature mortality, the leading place is occupied by
exogenous causes (50.4 %), somatic pathology
(43.1 %), and symptoms (6.55 %) and unclear con-
ditions (65.5 %); 78.35 % are endogenous causes of
death of male subcorticals (diseases of the circulato-
ry system, digestive organs, symptoms, signs and
unclear conditions, mental disorders and diseases of
the nervous system, neoplasms, 71.52 % of women:
neoplasms, diseases of the circulatory system, diges-
tive organs, some infectious and parasitic diseases,
respiratory diseases. The results of the analysis indi-
cate that there is a serious problem of increased mor-
tality in young people (under 45 years of age) living
with RCA. The studies confirmed the hypothesis of
the presence of variation in mortality depending on
RCA born generations.

As a result of the long-term, for the period up to
2015, monitoring of the dynamics of malignant neo-
plasms of the victims of the Chornobyl accident, it
was established that the indicators of the total cancer
incidence exceed the national level only in the
clean-up workers group 1986-1987 (standardized
ratio of the disease (SIR) = 106.8 %, 95 % confi-
dence interval (CI): 104.9—108.7). In further analy-
sis, the excess of the expected level of thyroid cancer
incidence was registered among clean-up workers —
4.3 times, evacuated — 3.9 times, residents of con-
taminated territories — 1.3 times. The level of mor-
bidity in lymphoma and leukemia in the clean-up
workers and evacuated exceeds the national level by
1.4 times, but it does not have a significant excess,
the incidence rate of women — clean-up workers for
breast cancer is 1.5 times higher than the expected
level (for residents of contaminated territories and
evacuated such growth not detected).

In the dynamics of post-accidental changes in the
level and structure of non-tumor morbidity of clean-

15 &



AIANIbHICTb

TA NEPCINEKTUBH

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

HUX BUIUISIOTHCS TPU OCHOBHUX TEpioau: Mepiof
paHHIX micisgaBapiiHUX edeKTiB (Imeplrx 6 poKiB 3
MOMEHTY aBapii) — IICUXiYHi, TOBEIiHKOBI pO3JIaau,
posnaau LIHC i BeretaTuBHOI HEPBOBOI CUCTEMHU, Ti-
MepTeH3ii, TUPEOIAUTH, TIMOTUPEO3HU; BilmadeHi He-
nyxJIMHHI epekTH (nepioa 12—21 pik 3 MOMEHTY aBa-
pii) — 3pocTaHHS piBHS 3aXBOPIOBAHOCTI Ha XpOHIY-
HHUX 3aXBOPIOBAaHb CUCTEMU KPOBOOOITY, OpTraHiB Iu-
XaHHSI, TpaBJIEHHS, KiCTKOBO-M’SI30BO1 i cedyocTaTe-
BO1 CUCTEM; Y Mi3Hiil mepioa cHoCTepexXeHHs BCTa-
HOBJIGHO 3HMXXKEHHSI PiBHSI 3aXBOPIOBAHOCTI Ha He-
MyXJIMHHI XBOpOO1, 0co01BO B Tiepion 27—30 pokiB
3 MOMEHTY aBapil.

B micnsgaBapiiiHuii mepioa BCTaHOBJIEHO CYTTEBE
3pOCTaHHSI 1HBaJiMHOCTI AOCJiIXYBaHUX KOHTMUH-
TEHTIB BiJ HEeMyXJMHHUX 3axBopioBaHb. Ilik iHBa-
JIiTHOCTI criocTepiraBes B nepion 27—30 pokKiB micist
KyiioBaHUX — 281 %o. Y CTpYKTypi IpUYMH iHBaJIiI-
HOCTi Y BCiX KOHTMHTEHTIB JOCJiIKyBaHUX OCHOB-
HuMU € xBopoou CK, opraHu IuxaHHs, TpaBJIEHHS,
HEpPBOBOI, EHIOKPUHHOI, CEYOCTAaTEBOI i KiCTKOBO-
M’SI30BOI CHCTEM.

BuByeHHS cK1amoBuX SIKOCTi KUTTS i (paKTOpiB, 110
BIUIMBAIOTh Ha (POPMYBaHHSI 3M0POB’ST HaCEJIEHHS 30-
HU CHOCTEpEeXKEHHST aTOMHOI eJIEKTPOCTaHIIi1 IoKa3a-
JI0, 1110 PiBeHb 3aI0BOJICHOCTI cpepamu KUTTS (I00po-
OyT, TOBKiIsI, Oe3IeKa Ta COLiaIbHUIM 3aXUCT) cepen
MiCBKOTO HaceJIeHHS 30HU CIOCTEPEKEHHS JOCTOBIp-
HO BUILMI MOPIiBHSIHO 3 CiUIbCHKUM. Y3arajbHIOYWA
MOKAa3HUK CTaHY COLIaJIbHOTO 3I0POB’SI HACEJICHHS 30-
HU CIIOCTEepEeKEHHS BiAIOBITa€ aHAJOTiYHOMY Hace-
JIeHHsI YKpaiHu, ajie BiIpi3HSIETbCS i€papXi€lo Hera-
TUBHUX CKJIAJIOBUX, IO fforo ¢hopMytoTh. BusHaueHo
KOPEJISIiiHI 3B’SI3KM MiX TTOKa3HUKaMU (Pi3MIHOTO,
TICUXiYHOTO 3I0POB’S i YNHHUKAMMU, 1110 XapaKTepUu3y-
IOTh SIKiCTh >KWUTTSI HAceJ€HHSI 30HU CITIOCTePEXKEeHHS,
110 CBiIYUTb MPO MPOBIAHY POJb YMHHMKIB SIKOCTi
KUTTS y (POPMYBaHHI 3M0POB’SI B YMOBAaX ChOTOICHHS.

ITpobnema peKOHCTPYKLii iHAMBiAyali30BaHUX 103
BHYTPIIITHBOTO Ta 30BHIIIIHLOTO OINPOMIHEHHST MeIII-
KaHLiB palioakTUBHO 3a0pyaHEHUX TepUTOPii Had3-
BMYAHO BaXXJIMBa, OCKIIBKM OOMEXEHICTb J030BUX
OLIIHOK TePeIIKOIKA€E MPOBEACHHIO ITiIeMiOTOTiYHIX
i KITIHIYHUX JOCITiIKeHb. [T peKOHCTPYKILil iHAWBITY-
aTi30BaHMX 03 BHYTPILIHbOIO Ta 30BHILIHLOIO OIl-
pOMiHeHHs1 MeluKaHLiB KopocTeHChKOro paiioHy, siki
3apeectpoBaHi y [lepxxaBHomy peecTpi Ykpainu (APY),
BUKOHAHO JeTaIbHUI aHaIi3 i peBi3ito iHhopMallii 1110-
JI0 PagioeKOJOriYHOIO Ta AO3WUMETPUYHOIO MOHITO-
puHriB. Ha migcTaBi Lyx 1aHUX pO3pO0JIEHO €KOJIOro-

up workers and evacuated there are three main peri-
ods: the period of early post-accident effects (the first
6 years after the accident) — mental, behavioral disor-
ders, disorders of the central nervous system and veg-
etative nervous system, hypertension, thyroiditis,
hypothyroidism; distant non-tumor effects (12—21
years after the accident) — increase in the incidence of
chronic diseases of the circulatory system, respiratory
organs, digestion, musculoskeletal and urogenital sys-
tems; in the late observation period, a reduction in the
incidence of non-tumor diseases, especially during the
period of 27—30 years since the accident, has been
established.

In the post-accident period, a significant increase
in the disability of the contingents under investiga-
tion from non-tumor diseases was established. Peak
of disability was observed in the period of 27—30
years after the accident, its level was: in clean-up
workers — 250 %o; evacuated — 281 %o. In the struc-
ture of the causes of disability in all contingents stud-
ied, the main diseases are SC, respiratory, digestive,
nervous, endocrine, genitourinary and bone and
muscular systems.

The study of the components of quality of life and the
factors influencing the formation of the population’s
health in the observation zone of the nuclear power
plant showed that the level of satisfaction with the
spheres of life (welfare, environment, security and
social protection) among the urban population of the
surveillance zone is significantly higher than rural. The
general indicator of the state of social health of the pop-
ulation of the Armed Forces corresponds to the same
population of Ukraine, but differs in the hierarchy of
the negative components that it forms. The correlation
between physical and mental health indicators and fac-
tors that characterize the quality of life of the popula-
tion of the surveillance zone are determined, which tes-
tifies to the leading role of the factors of quality of life in
the formation of health in today’s conditions.

The problem of the reconstruction of individualized
doses of internal and external exposure of inhabitants
of radioactively contaminated territories is extremely
important, since the limited dose assessments impede
the conduct of epidemiological and clinical studies. A
detailed analysis and revision of information on
radioecological and dosimetric monitoring was per-
formed for the reconstruction of individualized doses
of internal and external radiation of residents of
Korostensky District, registered in the State Register
of Ukraine (SRU). Based on these data, an ecological
and dosimetric model for the reconstruction of indi-
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JIO3WUMETPUYHY MOJIENIb PEKOHCTPYKILil iHAMBiAyasTi30Ba-
HUX 703 OIPOMiHEHHSI cy0’€KTiB JlepKaBHOTO peeECTpy
Ykpainn (JIPY) Kopoctencekoro paiioHy. Bukonano
TECTOBMI1 PO3PaxyHOK /103 OIPOMIHEHHS JJIs1 JKUTEIiB
113 HaceneHux MyHKTiB KOpOoCTeHCHKOTo paiioHy Ta M.
Kopoctens. Cepenns jgo3a, HakonuuyeHa 3a 30 pokiB
micig aBapii Ha YAEC mg xureniB cinbebkux HIT Ko-
POCTEHCHKOIO palioHy OlliHeHa Ha piBHi 19,8 M3B, a s
xureniB M. Kopoctens — 20,9 m3B.

VI0CKOHAIEHO TaKOX METOHO0JIOTiII0 PEKOHCTPYKILii
IHAMBiNyali30BaHUX 103 BHYTPILLIHBOTO OMPOMiHEHHSI
cy0’extiB JIPY 9 palioHiB YkpaiHu. YiocKoHaJeHHs
MPOBOAMIOCH 32 TPhOMa HaIPSIMKAMU: y3araJibHEeHHS
Mojeneit iHAuBiAyasizallii 103, sIKi MOXYTb OYyTH 3ac-
TOCOBaHi IS perioHiB YKpaiHU, 110 MHOCTpaxKaaau
BHacaigok aBapii Ha YAEC, i y IKux MpoBOAMBCS KO-
JIOrO-A03UMETPUYHNUIN MOHITOPUHT Yy TiciasgaBapiiiHi
POKHU; 30UIbILIECHHS Iepiony IpPOJOHralii peKoH-
cTpyKLii 103 10 2016 p.; yTOYHEHHS ITapaMeTpiB MOI€e-
JIel peKOHCTPYKIIii 103 3 ypaxyBaHHSIM BepugiKoBa-
HOi 0a3y JaHUX BUMIpiB 3 JOMOMOTIOI0 JiYMJIbHUKIB
BUNpoOMiHIOBaHHS moauHu (JIBJT).

36ip indopwmarii mpo JIBJI-BnMmiproBaHHSI, BUKOHaHi
B Tiepini poku Ticiss YopHOOMIBCHKOI KaTtacTpodu,
KPUTUYHO BaXJIMBUM IJIs1 BCi€l MOMAIbIIOI POOOTH 3
OLIIHKM 103 OIPOMiHEHHS i enigeMioJOriYHUX AOCHia-
KeHb. ¥ 2017 p. 32 385 zammciB pesynsratiB JIBJI-
BuMiptoBaHb 1990—1991 pp., 1110 MiCTUIMCH HA CTapUX
narepoBUX HOCiAX, OyJ10 pO3Mi3HAaHO, BHECEHO [0
€JIEKTPOHHOI 023U JaHUX i TAKUM YMHOM 30€pekKeHO Ta
BBEICHO B HayKOBMI1 00ir. OLiHKa SKOCTi BUMipIOBaHb
nokasaina, mo 99,1 % Bin ycix LIUX pe3yJIbTaTiB € «BU-
COKOSIKICHUMMW», 10 JPYToi IPyNu «sIKiCHi» BiTHECEHO
0,3 %, no TpeThoi Irpynu — «Maiio skicHi» — 0,6 %.

BusnaueHo, o sMmict '¥'Cs y mepeBaxkHiil O1IbIIOCTI
npo6 MoJIoKa, 3i0paHUX B OCOOMCTUX TOCIIOJApPCTBAX
00CTEeXXEHUX HaceJeHWX NyHKTiB PiBHeHCBHKOI 00-
JIACTi, MepeBUIIye momyctTuMmuii piseb 100 bk ¢ kr!
(mo 4 paziB), y TpaBHi y 1,3—1,7 pa3a GinpImii, HixX y
JKOBTHEBUX Mpo0Oax. Y XKOIOHiN Mmpobi KapToIli BMiCT
1¥7Cs He MepeBUIINB IOIMYCTUMMUIA piBeHb 60 bk * KT
Bwmict *Sr y mepeBaskHili O1JIbIIOCTI MPOO MOJIOKA Ta
y 100 % npo6 KapToIIi HUXYE YYTIMBOCTI METOLY
(1 bk * kr'). Haii6inbur 3a0pyqIHEHUMU PagiOHyKJTi-
JaMM TPOAYKTaMHU € JIiCOBi TMPOAYKTHU, HacaMIepes
rpubu, oco0aMBO, CylleHi. BMiCT iHKOpIOpoBaHOIO
¥7Cs B mpo0ax cyIIeHnx rpuoiB, K i B MUHYJII POKH,
3HAYHO MEPEBUIIYE AOIMYCTUMI PiBHi.

IIpoaHanizoBaHO MiXXHApOAHMI HOOCBiA y Tranysi
MOHITOPUHIY HACeJeHHS MpY pafialliiHUMX aBapisx.
Posrnganyro MeTtomm imeHTHM(iKaIil pamioHYKITiIIB Y

vidual radiation doses of the subjects of the State
Register of Ukraine (DRO) of the Korosten region
was developed. A test dose calculation for residents
of 113 settlements of Korostensky district and
Korosten city was performed. The average dose
accumulated over 30 years after the Chornobyl
accident in the village of NP of Korostensky rayon
is estimated at 19.8 mSv, and for residents of
Korosten — 20.9 mSv.

The methodology for the reconstruction of individ-
ualized doses of internal radiation of subjects of the
SRUs of 9 districts of Ukraine has also been improved.
The improvement was carried out in three directions:
the generalization of models of individualization of
doses, which can be applied to the regions of Ukraine,
affected as a result of the Chornobyl accident, and
which carried out ecological and dosimetric monitor-
ing in post-accident years; an increase in the period of
prolongation of reconstruction of doses up to 2016;
refinement of parameters of models of reconstruction
of doses taking into account the verified database of
measurements using the whole-body counters (WBC).

The collection of information on WBC measure-
ments performed in the first years after the Chornobyl
catastrophe is critically important for all further work
on the assessment of radiation doses and epidemiolo-
gical studies. In 2017, 32,385 records of the results of
HLL measurements 1990—1991 contained on old
paper carriers were identified, entered into an electron-
ic database and thus saved and put into scientific circu-
lation. The assessment of the quality of measurements
showed that 99.1 % of all these results were «high qual-
ity», 0.3 % were attributed to the second group «quali-
tative», to 0.6 % of the «poor quality» group.

It was determined that the content of '¥’Cs in the vast
majority of milk samples collected in individual farms
of the surveyed settlements of Rivne region exceeds
the permissible level of 100 Bq * kg (up to 4 times),
in May it is 1.3—1.7 times higher than in October’s
tests. In no potato sample, the content of '¥’Cs did not
exceed the permissible level of 60 Bq kg'. The *Sr
content in the vast majority of milk samples and 100 %
potato samples was lower than the sensitivity of the
method (1 Bq * kg'). The most polluted radionuclide
products are forest products, especially mushrooms,
especially dried. The content of incorporated '¥’Cs in
samples of dried mushrooms, as in previous years, sig-
nificantly exceeds the permissible levels.

The international experience in the field of monitor-
ing of the population in radiation accidents has been
analyzed. The methods of identification of radionu-
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30BHIITHbOMY 3a0pYyJAHEHHI i BUSBJIEHHS BHYTPILIHBOI
KOHTaMiHalii pagioHykiigiB. IIpoBeneHO aHali3 MOX-
JIMBOCTi 3aCTOCOBYBaHHsI OOJIalHAHHSI, SIKE MOXe OyTu
HasiBHE Y MEIWYHUX 3aKjaaax, IS JeTeKTyBaHHS i
KUTBKICHOI OILIIHKM paTiOHYKIiAiB MpU pagialliiHUX
aBapisx. Po3MIsSIHyTO MeTOAU CKPUHIHTY OCiO 1Sl BU3-
Ha4YeHHS JOLUIBPHOCTI BTpYYaHHS 3 BUKOPHUCTAHHSIM JIie-
KOpIIOPaHTIB.

OcHOBHi J0CSITHEHHS PH BUKOHAHHI HAYKOBUX YaCTHH
JlepKaBHUX 1iIboBUX mporpam y 2017 poui

BusznaueHo moTpebu B MpoBeNeHHI iHAMBIZyaJbHOTO
JMO3UMETPUYHOIO KOHTPOJIIO MEPCOHATy KaTeropii A B
VkpaiHi, a TakoxX po3po0JIEHO BUMOIU [0 CIIYKO
IHIMBIIYaJlbHOTO JO3MMETPUUYHOIO KOHTPOJIO 1010
peecTpallii, 30epiraHHs Ta OOMiHY JaHUMH IPO HO3M
npodeciiitHOoro ompoMiHeHHsI, YHi¢ikoBaHi 3 €BpO-
MNEWChbKUMM Ta MiXKHAapOAHMMU BUMoramMu. ITpu owiHii
HeoOXigHUX 00CSTriB IHAUBIAYaJIbHOIO 103UMETPUYHOIO
KOHTPOJIIO MPOoeciiiHOro onmpoMiHeHHSI HEOOXiJHO Ke-
pyBaTUCh He Julle iMmnepaTuBHUMU Bumoramu (HPBY -
97 yn JlupektuBu €spatom 2013/59), 1110 BU3HAYAIOTh
MiHIiMaJIbHUN OO0OB’SI3KOBUI1I KOHTPOJIb TIPU TIEPEBU-
LLIEHHI BianmoBigHoro piBHs piyHux 103 (10 M3B yn 6 M3B
Ha piK, BiIMOBIAHO), ajge W IHIIMMU MipKyBaHHAMU —
OLliHKA «BUTPATU—KOPUCTb», HASIBHICTh iHIIUX 3a-
MOOIXXKHUX 0ap’€epiB, 3araJbHUI piBeHb KYJIBTypU Oe3ITe-
Ku Touo. ITpormoHy€eThesl BIPOBAAUTU CYLITBHUI iHIM-
BilyaJbHUI JO3MMETPUYHUI KOHTPOJIb MEepCOHAy Ka-
Teropii A (BKJIIOYHO 3 MEAMYHUM IIEPCOHAIIOM y CTOMA-
toJiorii). OUiKyeThbes, 0 TAKOMY KOHTPOJTIO B MacCIIITa-
0ax YkpaiHu mimsiraTuMyTh 1o 60 Tuc. ocib.

OcHoBHi n1ocaruenns npu BukoHanni H/IP na 3amoBienns
lepkaBHoro cneniagizoBaHoro mianpuemcTsa «YopHo-
omnbcbka AEC» y 2017 poni
Po3pobieHo Ta BmpoBaakeHO YHi(iKoBaHY, B3aEMO-
MOB’sI3aHy 3a CBOIMM CKJIAMOBMMHU CUCTEMY MEIMYHOTO i
0i0(pi3MIHOTO KOHTPOITIO, IIIO MOKE BUKOPUCTOBYBATHUCS
MPY MEAUYHOMY Ta TO3UMETPUUYHOMY 3a0e3TeUeHHi rep-
COHaJIy NpAaLiBHUKIB SIACPHO-MNAJINBHOTO KOMIIJIEKCY,
0CO0JIMBO Ha eTafnax 3HSTTS SASPHUX 00’ EKTIB 3 €KCILTY-
atauii abo miciasiaBapiiHMX 3axodiB. BrnpoaoBx
2015—2017 pp. mpoBeaeHO MeIUu4YHMI i GiodiznmuyHMit
KOHTPOJIb 14 792 poOITHUKIB MiApSIHUX OpTaHi3alliil 11st
3a0e3MneyeHHs] BUKOHAHHS pafialiiiHO-HeOe3MeUHUX
pOOIT y TOKaJbHIM 30Hi 00’ekTy «YKpuTTs» JCIT YAEC.
ITokazaHo, 110 aJ1s1 3a0e3neueHHsT HaaiifHOTO KOHTPO-
JIIO 3MiH CTaHy 3I0pOB’s 0axkaHO MPOBOAUTU Hadasi Or-
JISIAY TIepCoHaly TMiAPSAHUX OpraHizaliiii, 3a1y4eHuX 10
pOOIT 3 TIEpeTBOPEHHS 00’ EKTY « YKPUTTSI» B €KOJIOTIUHO

clides in external contamination and detection of
internal contamination of radionuclides are consid-
ered. An analysis was made of the possibility of using
equipment that may be available in medical institu-
tions for the detection and quantification of radionu-
clides in radiation accidents. The methods of screen-
ing individuals to determine the appropriateness of
intervention using dekorportov are considered.

Principal achievements in the implementation of
scientific parts of the state target programs in 2017
The requirements for conducting individual dosi-
metric control of category «A» personnel in Ukraine
have been determined, as well as requirements for
individual dosimetric control services for registra-
tion, storage and exchange of data on occupational
exposure doses, unified with European and interna-
tional requirements. When assessing the required
volumes of individual dosimetric control of occupa-
tional exposure, it is necessary to be guided not only
by imperative requirements (NRBU-97 or the
EuroAtome Directive 2013/59), which determine
the minimum obligatory control when exceeding the
corresponding level of annual doses (10 mSv or 6
mSy per year, respectively ), but also other consider-
ations — the assessment of «cost—benefit», the avail-
ability of other safety barriers, the overall level of
security culture, etc. It is proposed to introduce con-
tinuous individual dosimetric control of category A
staff (including medical staff in dentistry). It is
expected that such a control in the scale of Ukraine
will be subject to up to 60 thousand people.

Principal achievements in carrying out the research
work on the order of the State specialized enterprise
«Chornobyl NPP» in 2017

An unified, interconnected system of medical and
biophysical control, which can be used with med-
ical and dosimetric staff provided by the nuclear
fuel personnel, is developed and implemented,
especially at the stage of decommissioning of
nuclear facilities or after-accident measures.
During 2015—2017, medical and biophysical con-
trol of 14,792 workers of subcontractors was car-
ried out to ensure the implementation of radia-
tion-hazardous works in the local area of the
Shelter Object of the Chornobyl NPP.

It is shown being preferable to conduct further
check-ups of the personnel of contracting organi-
zations involved in the work on transforming the
Shelter object into an environmentally safe system
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ACTIVITIES

AND PROSPECTS

Oe3reuHy cuctemy, uepes 5, 9, 14, 20 i 25 pokiB micJis 3a-
BEpLIEHHS pOOIT.

HAYKOBO-OPTAHI3AIIIITHA TA METOJIMYHA
JIAJIbHICTD

VY 2017 poui nogaHo 3 3as1BKM Ha BUAAYy OXOPOHHUX J0-
KYMEHTIB, OTpMMAaHO 5 MaTeHTiB Ha KOPUCHY MOJIe/Ib Ta
1 Ha BuHaxig. 3amnponoHoBaHo 1o «IHdopmaniiitHoro
oronerenst HAMH» 2017 p. 9 HoBoBBeneHb. CTBOpEHO 2
HOBIi TEXHOJIOTII.

Buodasnuua Odisavnicms. 3a pe3yabpraTaMy HayKOBUX
npocnigkenb y 2017 poui y HHIIPM minrorosneHo mo
BUAAHHA i BUAaHO 2 MoHorpadii, 1 30ipHUK HayKOBMX
npaupb. IlinroroBneHo i ony6ikoBaHO 1 METOAMYHI pe-
KoMeHaauil Ta 6 iHbopMaLiiiHUX JUCTIB (€JEeKTPOHHI
BunaHHs). Y 2017 poui HaykoBLi HHIIPM ony6aikyBa-
JIM y HayKOBMX (DaxOBMX XypHajiax 56 crareii (BiTUN3HS-
Hux — 39, 3apyOixkHux — 17); y 30ipHMKaX HAyKOBUX
npaib — 103 crarTi (BiTun3HIHUX — 91, 3apyOikHUX — 12);
Te3 monosigeit — 78 (B YkpaiHi — 51, 3a kopgoHom — 27).
Bcroro HaykoBux myoOusikawiii 237: 184 y BITUM3HSIHUX
BUIAHHSIX Ta 53 — y 3aKOpAOHHMX; 86 cTaTeil omyoIIiKo-
BaHO y 34 XypHaiax Ta 30ipHMKax HayKOBUX IIpallb, SKi
BXOIISITh 10 MiXKHApOIHUX pedepaTUBHUX i HayKOMET-
pUYHUX 0a3 TaHUX.

CniBpobitHuku HHIIPM € uineHamMu peaxoseriii Ta
AKTUBHUMM yYaCHUKAMU HAyKOBUX MEINYHUX BUAAHb —
«I1pobaemu pamiaiiliHoi MeIULIMHUA Ta Pamio0iosorii»,
SIKW BKJIIOUeHUU y 6ibjiorpacdiuyHi Ta HayKOMETpPUYHi
0asu gannx PubMed/MEDLINE, SCOPUS, INIS,
Ulrichs Ta «Ykpainika HaykoBa», «[eMaTosoris i TpaHc-
(yzionorist», «luTosorist i reHeTUKa», «YKpaiHCbKUI
MEAWYHUI 4YacOIMUC», «YKpaiHCbKUM >XypHasl reMaTo-
Jiorii Ta TpaHcdysiogorii», Indian Journal of Radiation
Research i HayKoBo-TIpakTUYHUX XypHaniB — «HMT»,
«OdTanbMoJIOrisT».

ITioeomosxa kadpie. B HHIIPM 3aranbHa KiJabKiCTb
IITAaTHUX CIiBpoOiTHMKIB Ha 31.12.2017 p. craHoBuUJIa
1081 cmiBpoOITHUKIB; 3 HUX 3a PO3MIiJIOM «HayKa» — 194,
HaykoBux criBpo0OiTHUKIB Bcboro 127; 3 HUX JOKTOpiB
Hayk — 29; kanaunaTiB HayK — 60; mpodecopiB — 17,
akanemikiB HAMH YkpaiHu — 2, 4JeH-KOPEeCIOHAEHT
HAMH VYkpainn — 1. 3achykeHux Hig4iB HayKH i
TeXHiKU YKpaiHu — 9, 3aciyXeHUX JiikapiB — 4, 3aciy-
JKEHUX TPalliBHUKIB OXOPOHM 3M0pOB’sT YKpainu — 1. B
KJTiHiLi Ta nmojikiiHiui 102 nikapiB MaloTh BUILY KaTe-
ropito, 18 — mepy, 12 — apyry, 14 — HayKOBUIA CTYIiHb
KaHIMaaTa HayK.

Ha nmouarky 2017 poky B acmipantypi HHIIPM Bcbho-
ro HaByasiocsl 12 ocib6, y ToMmy umucii 8 — 3 BiApHUBOM Bifl
BUPOOHUITBA Ta 4 — OGe3 BiIpUBY BiJl BUPOOHUIITBA.

5,9, 14, 20 and 25 years after completion of works
to ensure a reliable control of changes of health.

SCIENTIFIC/ORGANIZATIONAL AND
METHODOLOGICAL ACTIVITIES
3 applications for the grant of protection were filed
in 2017. 5 patents for utility model and one copy-
right certificate were received. 2 innovations were
proposed to the registry of NAMS of Ukraine. 2
new technologies were created and registered.
Publishing activities. Two monographs and one
Collection of scientific works were published in 2017
according to the results of research conducted in
2017. 1 methodological recommendations and 6
informative letters (electronic publication) have
been prepared and published. In 2017, the scientists
of the NRCRM published 56 scientific papers in the
scientific journals (39 domestic, 17 foreign); 103
papers in the collections of scientific works (91
domestic, 12 foreign); 78 abstracts (51 in Ukraine,
27 abroad). There are 237 scientific publications in
total, of which 184 in domestic editions and 53 — in
foreign ones; 86 articles published in 34 journals and
collections of scientific works, which are included in
international abstract and scientometric databases.
The staft of the NRCRM are members of the edi-
torial boards and active members of the scientific
medical editions — «Problems of radiation medicine
and radiobiology», which is included in bibliograph-
ic and science-databases PubMed / MEDLINE,
SCOPUS, INIS, Ulrichs and «Ukrainika Science»,
«Hematology and Transfusiology», «Cytology and
Genetics», «Ukrainian Medical Journal», «Ukrai-
nian Journal of Hematology and Transfusiology»,
Indian Journal of Radiation Research and scientific
and practical journals — «NMT», «Ophthalmology».
Staff training. There are 1,081 fulltime employees
at the NRCRM accounted on 31.12.2017, of which
200 ones in section «science». Research stuffis 127
workers (29 doctors of sciences, 60 candidates of
sciences, 17 professors, 2 academician of NAMS of
Ukraine and 1 corresponding members of NAMS
of Ukraine). There are 9 Honored workers of sci-
ence and engineering of Ukraine, 2 Honored doc-
tors, 1 Honored healthcare worker of Ukraine. The
102 physicians have the supreme professional cate-
gory, 18 — the 1*, and 12 — the 2™ category; there
are 14 candidates of sciences among them.
Twelve postgraduate students studied at the
NRCRM at the beginning of 2017 (8 at a block
release, 4 without a block release).
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Jlixysanvho-diaenocmuuny ma npogirakmuuty O0isgnb-
Hicms HHIIPM 3a06e3meuye KJliHiKa B CKJIaji cTaliioHa-
py Ha 534 nixka i JOBOX TOJIKIiHIK: pamiallifHOTO
pEECTPY Ta KOHCYJBTAaTUBHOI JOMIOMOTH IJISI JOPOCIHUX i
niteit (950 BigBimyBaHb Ha neHb). Y 2017 poui amOyna-
TOPHY MEIUYHY TOITOMOry oTpumMaini 13 611 ambyaaTop-
HUX TAIiEHTIB — AOPOCIAWX i AiTeil. 3a mporpamoro
KJIiHIKO-€MiIeMioJIOTiYHOTO peeCTpy IMCHaHCepU3allilo
nposeneHo 7348 manienTam (54,0 % Bin 3arajabHOI KiJlb-
KOCTi aMOy1aTOpHUX HaLi€HTIB), 3 HUX 3902 mopocaux
nauieHt (53,1 %) ta 3446 ngiteit (46,9 %). Bcworo B
CTallioHApHUX BiIOiJIEHHSIX KJIiHIKM MpojikoBaHo 9527
MAaLi€HTIB, 3 HUX Y BiAiIICHHIX IS gopocaux — 8153
nauieHty (85,6 %) Ta y BinmineHHsx mius giteit — 1374
mauienru (14,4 %).

IMpuitasaro 1282 (13,45 %) ocib 3 iHBaIinHICTIO (3 HUX
56 miteit), y SIKMX 3aXBOPIOBaHHS IMOB’SI3aHO 3 BIUIMBOM
¢axropiB aBapii Ha HAEC.

IMnan nixkko-nHiB y 2017 poui — 149 520. Bincotok Bu-
KOHaHHSI TUIaHy JIKKO-IHIiB — 97,4 %.

LenTpaabHo0 MiXBiZOMUYOIO €KCIIEPTHOIO KOMICi€l0
MO3 VYkpaiHu 3 BCTAHOBJIEHHSI MPUYMHHOTO 3B’SI3KY
3aXBOPIOBaHb 1 MPUYMH CMEPTi 3 BIUIMBOM HACIiJIKiB
apapii Ha YAEC Bnpomosx 2017 poky npoBeaeHa Me-
IUYHa ekcrepTtusa 4559 cnpaB nocrpaxaaiux. [Tpose-
JIEHO 2 ceMiHapu JJid aKTUBICTiB YOPHOOUIBCHKUX IPO-
MaJChbKMX OpraHisaliii CTOCOBHO BigdajleHUX HACIiAKiB
apapii Ha YopHoOwnbcehKiih AEC i akTyallbHUX MUTaHb
BCTaHOBJICHHSI 3B’ 13Ky 3aXBOPIOBaHb 3 BIUIMBOM HaCJIilI-
KiB HopHOOMJILCHKOI KaTacTpOdu.

Hapana koHcynpratuBHaA goromora 20 ygacHUKaM Ta
iHBaiimaM pyroi cBiTOBOI BiliHM.

Hapgana koHcyabTaTMBHA Aoromora 37 malieHTaM-
yuyacHukaM ATO, 128 nepecenenusim i3 3ouu ATO, a ta-
KoX 619 mitaM-rnepeceiaeHUsIM i3 3o0Hu ATO Ta mitam
yuyacHuKiB ATO.

B pamkax mincnapodnoeo Haykoeo-mexniuHo2o cniepo-
oimnuymea 'y 2017 polli BUKOHYBaIOCh 3 CIiJIbHi HAyKOBi
TEMU, MPOBEIECHO 6 MiXXHApPOIHUX HAYKOBUX (POPYMIB,
oopmiieHo 13 BiapsmKeHb HAyKOBIIIB i Aejieraliii Hay-
kxoBuiB HHIIPM 3a xopaoH, npuiiHaTo 20 iHO3eMHUX
daxisuis y HHIIPM.

IenepanbHoro pupexktopa HHIIPM, akanemika
HAMH VYkpainu, noktopapa MeaAUUYHUX Hayk, mpode-
copa JI.A. ba3uky BindHaueHO MixXHApOAHOIO MPEMiEl0
Mupy iMeHi goktopa Harai (frnonis) 3a gociigkeHHs
edeKTiB aii i0Hi3yI040i pamiallii Ta JiKyBaHHS MOCTPaXK-
JajuXx.

The medical-diagnostic and preventive activities of
the NRCRM are provided by the clinic (inpatient
department that have 534 beds), and two clinics of
the radiation registry and advisory services for
adults and children (950 visits per day). 13,611
ambulatory patients — adults and children — re-
ceived ambulatory care in 2017. According to the
program of CER the 7,348 patients i. €. 54.0 % of
all outpatients were involved in preventive medical
examination including 3,902 adults (53.7 %) and
3,446 children (46.9 %). In total 9,527 patients
were treated in the inpatient departments of the
clinic, of which 8153 (85.6 %) in departments for
adults and 1,374 (14.4 %) in pediatric depart-
ments.

1282 (13.45%) disabiled patients (56 children
among them) that have diseases related to the influ-
ence of the Chornobyl accident were admitted.

The bed-days plan in 2017 is 149520. The per-
centage of the bed-days plan is 97.4%.

4,559 medical cases of illness, disability and death
causes of the affected population due to the impact
of the Chornobyl accident were examined in 2017
by the Central interdepartmental expert commis-
sion of MOH Ukraine. Five seminars were held for
the activists of non-governmental Chornobyl
organizations regarding the remote consequences of
the Chornobyl accident and relevant issues related
to the establishment of a connection between di-
seases and consequences of the Chornobyl disaster.

Advisory assistance was provided to 20 partici-
pants of the Second World War.

Advisory assistance was provided to 37 ATO
patients, 128 migrants from the ATO zone, as well
as 619 migrant children from the ATO area and
children of ATO participants.

In the framework of international scientific and
technical cooperation in 2017, 3 joint scientific top-
ics were carried out, 6 international scientific
forums were organized, 13 trips of scientists and
scientific delegations abroad were made, 20 for-
eign specialists were recruited at the NRCRM.

Director General of NRCRM, academician
NAMS of Ukraine, Dr. Med. Sciences, professor
D.A. Bazyka was awarded the International Peace
Prize named of Dr. Nagai (Japan) for studying the
effects of ionizing radiation and treatment of the
SUrvivors.

Cmamms Hadiituina do pedaxuii 08.08.2018
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