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PE3VYJIBTATA POBOTH 1Y «HAIIIOHAJIbHU HAYKOBUM
IIEHTP PAIIAIIINHOI MEJIULIMHU AKAJTIEMIT MEAVUYHUX
HAYK YKPATHU» ¥ 2019 POIII

W opiuHuit 3BiT BigoOpaXye OCHOBHi pe3ynbTati AisanbHOCT [lepkaBHOi ycTaHOBM «HauioHanbHWUI HayKOBUI LiEHTP
papiauiitHoi megnumHu HauioHanbHoi akagemii megnuyHux Hayk Ykpainu» (HHLPM) 3 meguuHux npobnem YopHo-
Ounbcbkoi Katactpodu, pafialitHoi meguumHu, pagiobionorii, pagiauiHoi ririeHn Ta enigemionorii, cnisnpaui 3
BOO3 B mepexi MeAnYHOT rOTOBHOCTI Ta JONOMOrW Npu pagiauinHux aBapisx y 2019 p. Y 3BiTi npeactaBneHi pesynb-
TaTU BWUKOHAHHSA HAyKOBO-AOCMifHUX POOGIT (yHAAMEHTANbHOrO Ta NPUKIAAHOTO XapaKTepy B 006/1aCTi BUBYEHHSA
pagiauinHmx edekTis i MmeguyHux Hacnigkie asapii Ha YAEC.

Y 3BiTi TaKoX BigoOpaxeHo pe3ynbTaTn HayKoBO-OpraHisaliitHoi, NikyBanbHO-NpodinakTMyHoi po6oTH, NigroToBKM
KafpiB Ta BNPOBaKEHHS.

3BiT HHLPM 3atBepaxeHo Haykosoto pagoto HAMH Ykpainu.
Kniouosi cnoea: HHLPM, YopHo6unb, pagiauiitHi edekTu, enigemionoris, pagiauiiHa ririeHa, NikyBaHHA nocTpaxaa-
NNX, MiXHapoaHe cniBpobITHULTBO, KafpH.
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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 2019

Research activities and scientific advance achieved in 2019 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.

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

The Scientific Council meeting of NAMS approved the NRCRM Annual Report.
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ACTIVITIES

AND PROSPECTS

LIEHTp paniauiiitHoi MenuuMHu HarioHanbHOT aka-
Jemii MennaHuX HayK Ykpainm» (HHIIPM) € romosHo10
YCTAaHOBOIO B YKpaiHi 3 MeauyHux mpobjem YopHo-
OUIbChKOI KaTacTpodu, padialliiHOI MEAUIIMHU, palio-
OioJsiorii Ta 3 MUTaHb padiallifHOI TirieHW, pamialifAHOl
eIimeMioJIorii, € IIeHTpoM, IKHii criBIpalroe 3 BOO3 B
MepeKi MEIUYHOI TOTOBHOCTI Ta JOMOMOTHM MpHU pajia-
LiAHKX aBapisix, y4ooBolo 0a3oro misd cTyneHTiB Ha-
HioHaabHOro MeauyHoro yHiBepcutety iM. O.0. boro-
MOJIBIIAL.

¥ 2019 p. Ha 6a3i HHIIPM ¢yHKuioHyBaiu 1OBi cIie-
Iiaji3oBaHi BUYEHi paau i3 3aXUCTy TOKTOPCHKUX i KaH-
IUAATChKUX aucepTaiiii 3a ¢axom «PamioGionoris» Ta
«[enetnka», a Takox npobieMHi komicii MO3 i HAMH
VYkpainu «PaniarniiiHa MmeaunrHa», «[emMatosoris i TpaHc-
(yzionoris».

VY 2019 p. BUKOHYBa10Ch 28 HaAyKOBO-IOCJIiTHUX POOIT,
mwo ¢pinancyBanucas HAMH VYkpainu 3 gep:KaBHOIo
oromkeTy ((pyHmameHTaIbHUX — 13, mpukiagHux — 15).
VY 2019 p. 3aBepmieni 4 HAP (dynmameHTanbHux — 3,
OpuKJIagHux — 1).

Hocnimxenns y 2019 poili IpoBOAMINCH Y HAIIPSIMKY
BUBUEHHSI MEXaHi3MiB PO3BUTKY ITyXJIMHHMUX i HEMyX-
JIMHHUX €(eKTiB i0Hi3yl040ro BUIIPOMiHIOBAaHHS, BU3-
HayeHHs paaialifHuX pu3uKiB. [TpoaoBXKeHO TaKOX BU-
KOHAHHS €IieMioIoriYyHuX 1 JO3UMETPUYHUX JOCHif-
JKEHb.

Z[epxaBHa yctaHoBa «HauioHalbHUIT HayKOBU

PE3VIJIBTATU ®YHIAMEHTAJIBHUX
JOCILIKEHDb

BcranoBneHo, mo excrnpecis reHa c-MYC 'y XxBopux Ha
XpOHiUHY JiMdouutapHy aeiikemiro (XJIJI) 3anexuTsb
BiJl KiIbKOCTi KOIiii reHa B T€HOMi i pO3BUTKY BTO-
PUHHUX COJIiIHUX NyxJIMH. BogHouac Ha piBeHb €KC-
npecii He BIUIMBAIOTh MYTaLIiMHUI CTAaTyC TeHiB Bapia-
OebHUX MiTBHUIb IMYHOIJIOOYIiHIB, MMOJiMOpGhHI Ba-
piantu 152124594 i rs6983267. Yacrora amrmridikarii
reHa ¢-MYC (5,2 %) y omnpoMiHEHMX XBOPUX He
BiApi3HIETbCA Bil iHIIMX KoropT xBopux Ha XJIJI.
Awmmtidikarig reHa c- M YC acolliiifoBaHa 3 MiABUIIEH-
HSIM €KCIIpecii reHa, CKOPOUYEHHSM Iepioay A0 Mpu3-
HauyeHHs Tepalii Ta 3arajJbHOTO0 BUXMBAHHS XBOPUX i
MOXe OyTH BUKOpPUCTAHA SIK He3aJeXXHUU Mapkep
nporHo3y rnepediry 3axsoptoBaHHs. HocitictBo C ane-
a1 152124594 acowiiioBaHe 3 pu3nKOM po3BUTKY XJLJI
(OR =2,45; 1,54— 3,91), HeCTIpUSATAUBAMH CUMIITOMA-
mu ripu giarHoctui XJIJI. 3anpornoHoBaHO MeTO/I BU3-
HadyeHHS nojiiMmopdizmy 1s2124594 sk mapkepa pu3nKy
po3Butky XJIJI (OR = 2,37; 95 % CI = 1,50-3,73).
ITenorunn GG 3a nosiMopdizmom rs6983267 acouiiio-

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 spe-
cialties «Radiobiology» and «Genetics» were func-
tioning on the basis of the NRCRM during 2019, as
well as the problem commissions of the Ministry of
Health and Science of Ukraine «Radiation
Medicine», «Hematology and Transfusiology».

In 2019 there were 28 research projects carried
out at the NRCRM (13 of basic and 15 of the
applied research) using the NAMS budget
funds.

Research in 2019 was conducted in the direction
of studying the mechanisms of development of
tumor and non-tumor effects of ionizing radia-
tion, determination of radiation risks. Epide-
miological and dosimetric studies have also been
continued.

RESULTS

OF BASIC RESEARCH

It has been established that the expression of the
c-MYC gene in patients with chronic lymphocytic
leukemia (CLL) depends on the number of copies of
the gene in the genome and the development of se-
condary solid tumors. At the same time, the expression
level is not affected by the mutational status of the
genes of the variable regions of immunoglobulins,
polymorphic variants rs2124594 and rs6983267. The
frequency of amplification of the c-MYC gene (5.2 %)
in irradiated patients does not differ from other cohorts
of patients with CLL. Amplification of the c-MYC
gene is associated with increased gene expression, re-
duced preoperative therapy, and overall patient survival
and can be used as an independent marker of disease
prognosis. Carriers of the C allele rs2124594 are asso-
ciated with a risk of developing CLL (OR = 2.45;
1.54—-3.91), adverse symptoms in the diagnosis of
CLL. A method for determining the 152124594 poly-
morphism as a marker of CLL risk (OR = 2.37; 95 %
CI = 1.50—3.73) has been proposed. The GG genoty-
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BaHM 3 PU3UKOM PO3BUTKY BTOPMHHUX NyXJIUH
(OR = 3,78; 1,53—9,37). BusBieHo 3ajJeKHiCTh Yyac-
ToT! MyTaliii reHa NOTCH y HEKOIYIOUiil minsaHIIi
Ta B 34-My €K30Hi Bil cTpyKTypu B-kiiTuHHOTO pe-
LenTopa.

IMokazano, 1o mopymreHass BRCA-cuctreMu OinbIn
XapaKTepHe IS KiHOK, SIKUM Ha MOMEHT BIUIMBY
10HI3YI0UOro BUIIPOMIiHIOBaHHS Oyj0 MeHuIe 16 po-
KiB, HiX IS XiHOK cTapiuoro Biky. Ilicias aii pamia-
HiitHoro axkTopy pax siequHUKiB y BRCA-TI03UTUBHUX
0ci0 peallizyeTbcsl y OiNbLI paHHbBOMY Billi, HiX Yy
nauieHTiB 0e3 Myraniii. BRCA-IO3UTUBHUIA cTaTyC
XBOPUX Ha paK SIEYHUKIB aCOLIIOETHCS 3 OOTSIKEHICTIO
cimMeitHoro aHamHe3y. Po3po0JyieHO aaropuTM BUSIB-
neHHs myTauiit BRCA1/2 y naiieHTiB 3 pamialiiiHUM
aHaAMHE30M.

Ilpy BuU3HAUE€HHI acoliaTUBHOIO 3B’SI3Ky MiX
HocilictBom MyTauiii reHiB MPL, CALR, JAK2 i anam-
HECTUUYHMMMU, KJIiHIKO-reMaToJIOTiYuHUMU, 1abopaTop-
HUMM TIOKa3HUMKaMU y xBopux Ha Ph-HeratusHi
MienonpoinipeparuBHi Heorutasii (MITH) 3 pamia-
LifTHMM aHaMHE30M OYJI0 BCTAHOBJICHO BIUIMB IIUX MY-
Taliil Ha TIepebir 3axBOpIOBaHHS (TPOMOOTHUYHI YCK-
JIamHEeHHsI, JeliKeMiuHa TpaHcdopmallist). JogaTkoBo
JI0 OCHOBHMX JIpailBepHUX MyTaliil reHiB JAK2, MPL
ta CALR y XBOpHUX Ha pamialiitHo-acouniitioBani MITH,
30KpeMa TIEPBUHHUI MienodiOpo3, Oya0 BUSIBICHO
MaTOreHHi Ta MOTEHLIHO MaTOreHHi BapiaHTU TeHiB
ASXL1, U2AF1, PEG3, LAMB4, NF1, JARID2, EZH?2,
DNMT3A, TET2 ta ATM. BusiBA€HHSI KOMILJIEKCHOTO
aHaJlizy KJIiHiKO-TeMaTOJOriYHMUX MOKA3HMKIB 3 iAeH-
TU(iKaLi€EI0 MOJEKYIIPHO-TeHETUUHUX HOJaTKOBUX
MapKepiB, MOMNIMOUIO 3HAHHS 100 MaTOreHeTUYHUX
MeXaHi3MiB PO3BMTKY pafialliiiHO-acoliiioBaHUX i
coHTaHHO BUHMKIMX MIITH, mo crpusie edextun-
HOCTI iX JiarHOCTUKH 3 BUBHAYEHHSIM IpYN PU3UKIB Ta
BUOOpPY aIeKBaTHOI TAKTUKU JIiIKYBaHHSI.

3a OUTOreHeTMYHUMHU i MOJIEKYISIPHO-TEHETUIHM -
MM TIOKa3HMKaMM TOIIKOIKEHHS T€HOMY COMAaTH4-
HUX KJITUH JIIOAMHU BIEpIllIe BCTAHOBJIEHO OCOOJ M-
BOCTi PO3BUTKY MPSMOro Ta 3BOPOTHOIO0 (DEHOMEHiB
bystander response BHaCIIiTOK B3a€EMOil MixK iIHTaKTHU-
MU HOpMaJIbBHUMH JIiM(oLmTamMu reprudepiiiHoi KpoBi
YMOBHO 3J0pPOBUX 0Ci0 (KJIITHHAMU-CBiAKaMM1) Ta OI-
POMiHEHUMM in vitro ramMa-kBaHTamu '¥’Cs B 103i 0,50
Ip MasirHizoBaHMMM KJITMHAMM KpOBi MAali€HTIB 3
XJJT (xmiTMHAMA-1HIYKTOpaMN’).

3a gaHUMU JOCTiIKeHHS chOPMOBAHOI PO3IITUPEHOL
aQHATITUYHOI BUOIpKM BCTAaHOBJIEHO TOCTOBIpHE MiABU-
IeHHs ekcrpecii rictony y-H2AX y mimdorumrax me-
pudepnIHOi KpOBi YYaCHMKIB JIKBigaIlii HacigKiB

pe by the r$6983267 polymorphism is associated with the
risk of developing secondary tumors (OR = 3.78; 1.53—
9.37). The dependence of the frequency of NOTCH1I
gene mutations in the noncoding region and in exon 34
on the structure of the B-cell receptor was revealed.

It has been shown that disorders of the BRCA sys-
tem are more common in women who were less than
16 years old at the time of exposure to ionizing radi-
ation than in older women. After exposure to radia-
tion, ovarian cancer in BRCA-positive individuals is
realized at an earlier age than in patients without
mutations. BRCA-positive status of patients with
ovarian cancer is associated with a burdensome
family history. An algorithm for detecting BRCA1/2
mutations in patients with a history of radiation has
been developed.

In determining the associative relationship
between the carrier of mutations in the genes MPL,
CALR, JAK?2 and anamnestic, clinical and hemato-
logical, laboratory parameters in patients with Ph-
negative MPN with radiation history, the effect of
these mutations on the disease (thrombotic compli-
cations, leukemic transformation) was established.
In addition to the major driver mutations in the
JAK2, MPL, and CALR genes in patients with radia-
tion-associated MPNs, including primary myelofi-
brosis, pathogenic and potentially pathogenic vari-
ants of the ASXLI, U2AFI, PEG3, LAMB4, NF1I,
JARID2, EZH2, DNMT3A, TET2, and ATM genes.
Identification of a comprehensive analysis of clinical
and hematological parameters with the identifica-
tion of molecular genetic additional markers, deep-
ened knowledge of the pathogenetic mechanisms of
radiation-associated and spontaneously occurring
MPN, which contributes to the effectiveness of their
diagnosis by determining risk groups and choosing
appropriate treatment tactics.

According to cytogenetic and molecular genetic
indicators of damage to the genome of human
somatic cells, for the first time the peculiarities of
the development of forward and reverse phenome-
na bystander response due to the interaction
between intact normal peripheral blood lympho-
cytes of conditionally healthy individuals (witness
cells) and irradiated in vitro gamma-quantes 50 Gy
malignant blood cells of patients with CLL (induc-
tion cells).

According to the study of the formed extended
analytical sample, a significant increase in histone
v-H2AH expression in PC lymphocytes of clean-up
workers (CUW) at the Chornobyl NPP was found,
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apapii (YJIHA) na YAEC, mo BimoOpaxae Heedek-
TMBHICTb M€XaHi3MiB penapallii Ta HasIBHiCTb BTOPUH-
HOI TeHOMHO1 HecTaOiibHOCTI. ITokazaHo mpsimi 3a-
JIeXKHOCTI MiX mifgBullleHHsIM ekcripecii y-H2AX y
JimMmdonuTax repudepiiitHoi KpoBi Ta BikoM YJIHA Ha
YAEC, XpoHiYHO10 COMaTUYHOIO MATOJIOTIEI0 TUXaTb-
HOI Ta HEPBOBOI cucTeM, Ji€ro padiaiii. [TokazaHo Ko-
peNSILiiHUI 3B’ 30K MiXX PiBHEM eKCIIpecii TriCTOHY Y-
H2AX i noBXuHOIO TeJloMep 3ajJeKHO Bil J03U OIl-
POMiHEHHS Ta BiKy. ¥ BimgajeHOMY Mepiofi mic/s on-
POMiHEHHS, 3a YMOB IIiIBUILEHOTO CIIOHTAHHOTIO
piBHs ekcrpecii Cyclin D1, BcTaHOBIEHO MTiABUILIEHU I
BUXil KJIITUH B allonTo3, 110 B KOMIUIEKCi 3 10303a-
JexHuM 3HMKeHHSIM @DIA-iHgykoBaHOI eKcIipecii
Cyclin D1, HakormmyeHHAM JT1iMPOLUTIB B S-dasi 3 1mo-
JaNbIIUM TTIABUILEHHSIM PiBHS MPOJidepyrounx Kili-
TH y G2/M-(a3i KJITUHHOTO LUKy Ta IiJBUIIECH-
HIM ekcnpecii ¢ochopunboBaHoi dopmu H2AX €
CBiJUE€HHSIM BTOPUHHOI T€HOMHOI HecTabiJIbHOCTI
BiJasieHoro nepiomy IMicjs ONMPOMiHEHHS 3 HaKOIIM-
YeHHSIM TTOMWJIOK penapalilii. Pe3yabraTu gociakeH-
HsI HaIal0Th HOBi BiIOMOCTI 4O PO3YMiHHSI MeXaHi3MiB
JTOBTOTPUBAIMX €(PEKTiB i0HI3yI0UOTO BUITPOMiHIOBaH-
Hs Ha KJIITUHHOMY DPiBHI Ta AEMOHCTPYIOTh MapKepu
JIO3M i paliorTeHHOI COMaTUYHOI MaTOJIOTil y BilgaaeHi
TEpMiHU MiCJs1 ONIPOMiHEHHS.

Bniepuie Oyau BUBUYEHi MaTOreHETUYHI OCOOJIMBOCTI
PO3BUTKY i ITporpecyBaHHS illIeMiYHOI XBOpOOU cepiisd
B YJIHA Ha YAEC npoTsrom ycboro micasiaBapiitHOro
nepiony (3a gJaHUMM 33-piYHOIO CIIOCTEPEKEHHS).
BcraHoBieHo, 1110 Ha MOMEHT BUHMKHEHHS IIIIeMidHO]1
XBOPOOM ceplisl BOHU OyJIM Ha 5,9 poKy MOJOAIINMU, &
Mepini O3HAaKWM CTEHO3YI0UOro KOPOHApPOCKIEPO3y
3’IBJISIMCI Ha y HUX 2 POKM paHillle, Hi>K B KOHT-
POJIbHI TpyITi.

HocmimkeHo, 1110 Y peHaTaJbHO OMPOMiHEHMX IIYpiB
Wistar BHaCIimoK HaaxomKeHHs pamgioizotory 'l Ha 14-
Ty 100y recraliiiHOro Iepiomy Ha eTari OCTaTOYHOTO
CTPYKTYPHO-(YHKIIIOHAJTBHOTO (DOPMYBAaHHS IITATO-
MOAIOHOI 31031 T1IJ10/1a BiZOyBaIOThCS HAOIIbII BUPa3Hi
HeraTMBHI 3MiHM YMOBHOPE(DIEKTOPHOI iHCTpyMEHTab-
HOI JisIJTIbHOCTI, HepoiMyHHi Ta MOp(opyHKILIIOHATbHI
TOPYIIEHHS B CTPYKTYPax TOJIOBHOT'O MO3KY.

Y npeHaTaabHO OIIPOMiHEHMX OCi0 MpocTeXkeHa TeH-
JIEHIlis 10 30iIbIIEHHS YacTOTU HEWPOKOTHITUBHOTO
JediuuTy Ta eMOLIMHO-TIOBEIiHKOBUX poO3JaliB. Y
npeHaTajJbHO ONPOMiHEHUX 0Ci0 BCTAHOBJIIEHO BUCOKY
YacTOTY TilepIuiasiii mpuIuTonoaioHux 3ano3 (32 %),
OLTBIITY YACTOTY BTOPUHHOTO (HOPMOKAJIBIIIEMIYHOTO)
rineprnapaTupeosy, MOPiBHSIHO i3 3arajlbHOYKpaiHCh-
Koo TonyJistuieto (28 % nipotu 17 %).

which reflects the inefficiency of repair mechanisms
and the presence of secondary genomic instability.
Direct relationships between the increase in the
expression of y-H2AH in peripheral blood lympho-
cytes and the age of participants in the liquidation of
the consequences of the Chornobyl accident, chron-
ic somatic pathology of the respiratory and nervous
systems, the action of radiation are shown. A corre-
lation between histone expression level y-H2AX and
telomere length as a function of radiation dose and
age is shown. In the remote period after irradiation,
under conditions of increased spontaneous level of
expression of CyclinD1, increased cell yield in
apoptosis was found, which in combination with
dose-dependent decrease in PHA-induced expres-
sion of CyclinD1, accumulation of lymphocytes in
S-phase with subsequent increase in cell level. phase
of the cell cycle and increased expression of the
phosphorylated form of H2AX are evidence of sec-
ondary genomic instability of the distant period after
irradiation with the accumulation of repair errors.
The results of the study provide new information for
understanding the mechanisms of long-term effects
of ionizing radiation at the cellular level, and
demonstrate markers of dose and radiogenic somat-
ic pathology in the long term after irradiation.

For the first time, the pathogenetic features of the
development and progression of coronary heart
disease clean-up workers (CUW) at ChNPP during
the entire post-accident period were studied
(according to a 33-year observation). They were
found to be 5.9 years younger at the time of coro-
nary heart disease, and the first signs of stenotic
coronary sclerosis appeared 2 years earlier than in
the control group.

It was investigated that in prenatally irradiated
Wistar rats due to the receipt of the radioisotope
BT on the 14" day of gestation at the stage of
final structural and functional formation of the
fetal thyroid gland there are the most pro-
nounced negative changes in conditioned reflex
instrumental activity, neuroimmune and mor-
phofunctional.

In prenatally irradiated individuals, there is a ten-
dency to increase the frequency of neurocognitive
deficits and emotional and behavioral disorders. In
prenatally irradiated persons, a high frequency of
hyperplasia of the thyroid gland (32 %), a higher fre-
quency of secondary (normocalcemic) hyperpara-
thyroidism compared with the general Ukrainian
population (28 % vs. 17 %).
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PE3VIJIBTATU ITPUKIIAJHUX JOCJILI2KEHDb
BcTtaHoBeHO, 1110 3arajibHa KiJIbKiCTh MOCTPaXKaaTINX
rpomansiH ctaHoMm Ha 01.01.2019 poky, mopiBHSIHO 3
2008 pokom, 3MeHIIMIacss Ha 552 266 ocib, abo Ha
23,31 % (3 2 369 104 no 1 816 838 oci6). KinbkicTh
VJIHA na YAEC 3a 2008-2019 poku ckoportunacs 3
276 327 no 193 779, a6o Ha 29,87 %, TOOGTO BIPOJOBXK
ocraHHiX 10 pokiB moMep Maiixke KOXHMI TpeTii
VJIHA na YAEC. KinbKicTh NOTEPMiINX CKOPOTUIACH
32092 777 y 2008 porti 1o 1 620 395y 2019 porii, a6o
Ha 22,57 % (472 382 ocobn).

3a J0MOMOIOI0 PETPOCHEKTUBHOIO aHajizy 26 142
CIIpaB MocTpaxkaaux BHacigok aBapii Ha YAEC, posr-
JgHyTHX LleHTpanibHOI MiXBiIOMYOIO EKCIIEPTHOIO
KoMici€ero BripoaoBxk 2013—2017 pp., moBeaeHO 3poCcTaH-
HST YaCTOTH PO3IVISIY BUMANKiB OHKOJIOTIUHMX 3aXBOPIO-
BaHb i CMEPTI MOCTpakaaaux BHac/imoK aBapii Ha HAEC.

BuszHaueHO OCHOBHi iH(MOpMaTUBHI KpUTEpii po3-
BUTKY Ta MpPOrpecyBaHHS TillepTOHIYHOI XBOpOOU ce-
pen YJIHA na YAEC i nmpuiiHATTS €KCIEepPTHUX
pillleHb TPW BCTAHOBJIEHHI 3B’SI3KY 3aXBOPIOBAaHHS 3
Y4acTIO B po0OoTax 3 JIikBifallii Hac1iakiB aBapii Ha HA-
EC. Po3po6ieHi HaykoBo 0OIpyHTOBaHiI peKOMeHIaIlii
IIOAO0 BCTAHOBJIEHHSI MPUYMHHOIO 3B 43Ky Trimep-
TOHIYHO1 XBOPOOU 3 poOOTaMU IO JiKBimaLii HacaiaKiB
aBapii Ha YAEC, koTpi mojsraroTb B CUCTEMHOMY
aHasi3i Jgoka3oBoi iHdopmalii 11040 aHAMHE3Y IIPO
PO3BUTOK i Mepelir rinepToHiuHOI XBOpPOOU 3 ypaxy-
BaHHSM CYIMHHUX MOMil, pe3yJbTaTiB iHCTPYMEH-
TaJIbHOTO Ta JabOpPaTOPHOTO OOCTEXEHHs, pania-
LiHO-TITNEHIYHUX OaHUX MPO XapakKTep, TEPMiH i
Miclle BUKOHaHHSI poOiT 3 JIiKBigallii HaciAKiB aBapii
Ha YAEC.

BcraHoBiIeHO, 110 3aXBOPIOBAHICTh Ha pakK IIUATO-
nonioHoi 3amo3n YJIHA na YAEC y 4,4 paza Buia 3a
OUiKyBaHUI PiBEHb, B €BaKyiIOBaHUX — Y 4 pa3u, y Melll-
KaHIIiB palioaKTUBHO 3a0pyaHEHUX TepuTopii — B 1,3
paza. /laHa maTosioris mMa€ HaWOiIbli MmigcTaBu OyTU
BiZHEeCeHOI0 10 (hOpPM 3JTOSTKICHUX HOBOYTBOPEHB, aCO-
1L[ii10BaHMX i3 BIUIMBOM i0OHi3yI0UOTO BUITPOMiHIOBaHHSI.
3axBOprOBaHiCTh Ha Jielikemii Ta jimpomu YJIHA Ha
YAEC 1986—1987 pokiB yuacriy 1,5 pa3a Ta eBaKyiioBa-
HuX y 1,4 pa3za Bula 3a HallioHaJbHUI piBeHb. B YJIHA
XiHouoi craTi 1986—1987 pp. yyacTi piBeHb 3aXBOpIOBa-
HOCTI Ha pak MOJIOYHOI 3aj1031 OyB y 1,6 paza BUILINM,
MOPiBHSIHO 3 MOKAa3HMKAMU BiIMOBIAHUX BIKOBUX TPYIl
KIHOYOI TTOMyJIsILii YKpaiHU BOPOJOBX YChOTO TEpioay
CITOCTEePEKEHHS.

OO6rpyHTOBaHO crenndiKy (GopMyBaHHS BIPOIOBXK
1986—2018 pp. epeKTUBHUX PiYHUX JO3 30BHILIHLOTO,
BHYTPILIHBOTO i CyMapHOI'O ONPOMiHEHHS MEILKAHIIiB

RESULTS OF APPLIED RESEARCH

It is established that the total number of affected cit-
izens as of January 1, 2019 compared to 2008
decreased by 552,266 people, or by 23.31 % (from
2,369,104 to 1,816,838 people). The number of
ULNA at the Chornobyl NPP in 2008—2019
decreased from 276,327 to 193,779, or 29.87 %, so
during the last 10 years almost every third CUW at
the Chornobyl NPP died. The number of victims
decreased from 2,092,777 in 2008 to 1,620,395 in
2019, or by 22.57 % (472,382 people).

A retrospective analysis of 26,142 cases of
Chornobyl victims, considered by the Central
Interdepartmental Expert Commission during
2013—2017, proved the increase in the frequency of
cases of cancer and death of victims of the
Chornobyl accident.

The main informative criteria for the development
and progression of hypertension among CUW at the
Chornobyl NPP are determined for making expert
decisions in establishing the connection of the dis-
ease with participation in the work to eliminate the
consequences of the Chornobyl accident. Scien-
tifically substantiated recommendations for estab-
lishing a causal relationship between hypertension
and work on CUW at the Chornobyl NPP have been
developed, which consist in a systematic analysis of
evidence on the anamnesis of hypertension develop-
ment and course, taking into account vascular
events, instrumental and laboratory examination
results, radiation hygiene data. nature, term and
place of performance of works on liquidation of con-
sequences of the Chornobyl accident.

It was found that the incidence of thyroid cancer
CUW at the Chornobyl NPP is 4.4 times higher
than expected, in the evacuees — 4.0 times, in resi-
dents of radioactively contaminated areas — 1.3
times. This pathology has the greatest reason to be
attributed to the forms of malignant neoplasms
associated with the effects of ionizing radiation. The
incidence of leukemia and lymphoma of CUW at
the Chornobyl NPP in 1986—1987 was 1.5 times
higher and 1.4 times higher than the national level.
In the female ULNA of 1986—1987, the incidence
rate of breast cancer was 1.6 times higher compared
to the corresponding age groups of the female po-
pulation of Ukraine during the entire observation
period.

The specifics of formation of effective annual
doses of external, internal and total irradiation of
Polissya district residents during 1986—2018 are sub-
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ACTIVITIES

AND PROSPECTS

ITonickkoro paiioHy Ta pO3paxOBaHO CEpPedHi piuHi
e(eKTUBHI 1031 OMPOMiHEHHSI.

¥ 2019 potii 1o e1eKTpOHHOI 0a3u NaHUX PE3YJIBTaTiB
BUMIpIOBaHb JiYWJIbHUKAMU BUIIPOMIHIOBaHHS JIFOIM-
HM OyJ10 BHeceHO 10 736 3amuciB, 1110 MiCTMJIMCH Ha T1a-
nepoBux Hocisgx. Lle 36ibLmao odcsr 6a3u nanux 1986
poky Ha 36 %, HuHi BiH cTaHOBUTH 40 512 3amucis.

IIpoBeneHo mcuxojoriyHe, KOMILIEKCHE KIIiHiKO-
JlabopaTopHe Ta iHCTpyMeHTajibHe oOcTexXeHHs 1395
JiTel, mepeMillieHUX i3 30HU OoloBuUX aiit. Po3pobJe-
HO METOAWYHI MigXOAM Ta OPUTiHAJbHY TEXHOJIOTIiIO
KOpeKllii MCUXOBEreTaTUBHUX PO3NadiB y AiTei, sKi
3a3HaJIU il CTPeCOBUX YNHHUKIB. OOIPYHTOBAHO CHC-
TeMy peaOimiTalii miTeil, ski TMepemillleHi i3 30HU
0oiloBUX [iii, Ta aJropuTM 3acTOCYBaHHsI peabini-
TallifHUX 3aXO/IiB.

HAYKOBO-OPTAHI3ZALIITHA TA METOJIMYHA
JIAJIbHICTD

Budasenuua diaavnicms. 3a pesynbraTaMyd HayKOBUX
nocainxensb y 2019 poui y HHIPM Bumano 1
30ipHMK HayKOBHUX MOpallb, 1 migpyyHuk. Iliaroros-
JIEHO i omny0JiikoBaHO 1 METOAMYHI peKOMeHallil Ta
3 iHgopmanifiHi 1UcTH (eNEeKTPOHHI BUIAHHS). Y
2019 poui HaykoBui HHIIPM ony6sikyBanu 191 Ha-
yKoOBY nyosikauiro: 139 y BiTUM3HSIHUX BUJAHHSIX Ta
52 — y 3akopaoHHMX; 48 crareii i 4 Te3 ony0JikoBa-
HO Yy XypHajax Ta 30ipHMKax HayKOBHUX Ipallb, SKi
BXOISATh 10 HayKOMETpUUYHUX 0a3 Scopus Ta Web of
Science.

Innoesauiiina disavnicms. Y 2019 poui rmogaHo 6 3as-
BOK Ha BUJAYy OXOPOHHUX JTOKYMEHTiB, OTPMMAaHO §
MaTeHTiB Ha KOPMCHY MOJejb. 3alpoIlOHOBAaHO M0
«IndopmauiitHoro 61o1ereHs HAMH» 2019 p. 8 Ho-
BoBBeAeHb. CTBOPEHO 5 HOBMX TEXHOJIOTIM.

Iliozomoexa kadpie. Hayxosuii norenuian HHLIPM
0a3yeTbcsd Ha KaapoBiii ocHOBI i3 136 HaykoBuX
CHiBpOOITHMKIB; 3 HUX JOKTOPIiB HayK — 29; KaHAU-
JaTiB Hayk — 65; mpodecopiB — 18; akamemikiB
HAMH VYkpainu — 2, uneH-kopecnonneHtr HAMH
VYkpainu — 1, 3aciyXeHuX Iisi4iB HAyKU i TEXHIKU YK-
painu — 9. Cranom Ha 01.01.2020 poky B acmipaHTypi
HHIIPM wnasuarotbes 3 acmipantu (1 — 3 BimpuBom
Bil BUpOOHUIUTBA, 2 — 0€3 BiApHBY Bil BUPOOHUIITBA).

Jixysaavno-diacnocmuuny ma npoghiraxmuyny o0isan-
nicms HHIIPM 3a06e3neuye KiiHiKa y CKjiaji cTalioHa-
py Ha 534 mixkka i OBOX MOJIKIIHIK: pamialiifHOTO
PEECTPY Ta KOHCYJIBTaTUBHOI JOTTIOMOTH JIJIS JOPOCIMX i
aiteit (950 BinBimyBaHb Ha neHb). Y 2019 poui momikJti-
HIKOIO pafiallifHOro PeeCTpy Ta KOHCYJIbTaTUBHOI 10-
rmoMoru oocrexxeHo 12 793 amOynaTopHUX TaAlli€EHTIB

stantiated and the average annual effective radiation
doses are calculated.

In 2019, 10,736 records on paper were entered into
the electronic database of measurement results by
human radiation meters, which increased the vol-
ume of the database in 1986 by 36%, now it is 40,512
records.

A psychological, comprehensive clinical-laborato-
ry and instrumental examination of 1395 children
displaced from the combat zone was conducted.
Methodical approaches and original technology of
correction of psychovegetative disorders in children
exposed to stress factors have been developed. The
system of rehabilitation of children displaced from
the combat zone and the algorithm of application of
rehabilitation measures are substantiated.

SCIENTIFIC/ORGANIZATIONAL AND
METHODOLOGICAL ACTIVITIES

Publishing activity. According to the results of scien-
tific research in 2019, the NRCRM published 1 col-
lection of scientific papers, 1 textbook. 1 methodical
recommendations and 3 information letters (elec-
tronic editions) were prepared and published. In
2019, NSCRM scientists published 191 scientific
publications: 139 in domestic publications and 52 in
foreign ones; 48 articles and 4 abstracts have been
published in journals and collections of scientific
papers, which are part of the scientometric databas-
es Scopus and Web of Science.

Innovative activity. In 2019, 6 applications for
security documents were filed, 8 utility model
patents were obtained. 8§ innovations have been pro-
posed for the 2019 NAMS Newsletter. 5 new tech-
nologies have been created.

The scientific potential of the NSCRM is based on
the staff of 136 researchers; from them doctors of
sciences — 29; candidates of sciences — 65; profes-
sors — 18; Academicians of the National Academy
of Medical Sciences of Ukraine — 2, Corresponding
Member of the National Academy of Medical
Sciences of Ukraine — 1, Honored Workers of
Science and Technology of Ukraine — 9, postgradu-
ate students — 3.

The medical-diagnostic and preventive activities of
the NRCRM are provided by a clinic consisting of a
hospital with 534 beds and two polyclinics: a radia-
tion registry and counseling for adults and children
(950 visits per day). In 2019, the radiation registry
and counseling clinic examined 12,793 outpatients
of adults and children. Under the CER program,
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Jopocnux Ta giteil. 3a mporpamoro KEP aucnancepu-
3aliio npoBeneHo 6645 mauieHtam (51,9 % Bin 3araib-
HOI KiTbKOCTi aMOyJIaTOpHMX TTaIli€EHTIB), 3 HUX 3428
nopocnux namieHTiB (51,6 %) ta 3217 nireii (48,4 %).
Bcboro y cranioHapHUX BiUTiIEHHSIX KJIiHIKA MPOJiKO-
BaHO 8 470 mali€eHTiB, 3 HUX Y BiIIUIEHHSX 151 JOPOC-
mux — 7 155 nanienTis (84,5 %) Ta y BinmiIieHHSIX ISt
niteit — 1 315 nmauienriB (15,5 %). Hanana KoHcy/bra-
TUBHA goromMora 42 mauieHtaM yyacHukam ATO, 351
nepeceneHLo i3 3001 ATO, a Takox 497 nitsaM-nepece-
neHusaM i3 3081 ATO Ta mitam yuyacHUKiB ATO.

LlenTtpanbHoro MiXBiZOMUYOIO €KCIEPTHOIO KOMiCi-
e€io MO3 VYkpaiHu i3 BCTaHOBJEHHSI NMPUYMHHOTO
3B’SI3KY 3aXBOPIOBaHb i IMPUYMH CMEPTi 3 BIUIMBOM
HaciinkiB aBapii Ha YAEC Bnpomosx 2019 poky mpo-
BeleHa MeauuHa ekcrieptusa 5 500 cripaB mocTpaxkaa-
yux. ITpoBeaeHo 5 ceMiHapiB U1 aKTUBICTiB YOPHO-
OMJIbCbKUX TPOMAJIChKMX OpraHi3alliii CTOCOBHO Bifaa-
JICHMX HacigkKiB aBapii Ha YopHoOmibebkiit AEC.

B pamxax mincnapoonozo nayxoeo-mexniunozo cnie-
pobimuuymea y 2019 poui 30iapIMiIachk KiJbKiCTbh
CHiJIbHMX HAYKOBMX TEM A0 7, MPOBEACHO 8§ MixKHApO/I -
HUX HayKOBUX (opyMiB, odopmiieHo 19 BimpsmkeHb
HaykoBuiB HHIIPM 3a kopnon, npuitnato B HHLIPM
3arajioM 29 iHo3eMHUX (paxiBLiB. YCITIIIHO Yy TOpiB-
HSTHHI 3 TIoIIepeAHiMI POKAMU BUKOPUCTAHO MOXKJIH-
BOCTi MiXHAapogHUX (POHIIB — oTpuMMaHO 1 mocdim-
HUUBKUI rpaHT 3a mporpamoio «HORIZON 2020» ta 3
TrpaHTH Ha cTaxyBaHHs HaykoBLiB HHIIPM 3a kopno-
HOM.

Haeopoou. JlepxaBHa ycTtaHoBa «HalioHaapHui Ha-
YKOBMI LIEHTP pafmianiiiHoi MeauiimHu HauioHnanbHoi
akameMil MeAUYHMX HayK YKpaiHW» HaropomxkeHa
naMm’sTHOIO MeJaJIl0 Ta Big3HaueHa moaskoro Jlep-
KaBHOI'O areHTCTBa YKpaiHW 3 YIPaBIiHHSI 30HOIO
BiIUuyXeHHSI 3a BarOMMil BHECOK Y MEepeTBOPEHHS
00’eKTa «YKPUTTSI» B €KOJIOTIYHO O€3MEeYHy CHUCTEMY
Ta OyniBHMLITBO HoBoro besneuHoro KoHdbaltHMeHTY.

MixHapoaHi Big3HakKuM OTpuMalad  HayKOBIi
HHIIPM — 3aBigyBau nabopartopii 1o3uMeTpii BHYT-
pILLIHBOTO OMpPOMiHEHHS, KaHja. 0ioj. Hayk bepkoB-
cbkuii B. b. Ta HayKoBMIi CIiBpOOITHUK JabopaTopii
JIO3UMETpil BHYTPillIHbOTO ornpoMiHeHHs Paria I. I,
a came: [louecHi rpamoru MKP3 3a miaroroBky
ny6nikauii Jonoineit MKP3 137 ta 141.

IHOOPMALIA NPO ABTOPIB

ba3uka AumuTpiit AHaTONINOBMY, IOKTOP MeAUYHUX Ha-
vk, npodecop, akagemik HAMH YkpaiHw, 3aBigyBay Bigainy
KNiHi4HOT iMyHonorii IHCTUTYTY KNiHiYHOT pagionorii, reHe-
panbHuit aupekTop [epxaBHoi ycTaHOBK «HauioHanbHU

6,645 patients (51.9 % of the total number of outpa-
tients) were examined, including 3,428 adult pa-
tients (51.6 %) and 3,217 children (48.4 %). A total
of 8,470 patients were treated in the inpatient
departments of the clinic, including 7,155 patients
in the adult wards (84.5 %) and 1,315 patients
(15.5 %) in the children’s wards. Advisory assistance
was provided to 42 patients participating in the ATO,
351 IDPs from the ATO area, as well as 497 IDP
children from the ATO area and children of ATO
participants.

5500 medical cases of illness, disability and death
causes of the affected population due to the impact
of the Chornobyl accident were examined in 2019 by
the Central interdepartmental expert commission of
Ministry of Health of Ukraine. Five seminars were
held for the activists of non-governmental
Chornobyl organizations regarding the remote con-
sequences of the Chornobyl accident.

Within the framework of international scientific and
technical cooperation in 2019 the number of joint sci-
entific topics increased to 7. 8 international scientif-
ic forums were held, 19 business trips of NSCRM
scientists abroad were arranged, a total of 29 foreign
specialists were admitted to NRCRM. Compared to
previous years, the opportunities of international
funds have been successfully used — 1 research grant
under the HORIZON 2020 program and 3 grants for
internships of NRCRM scientists abroad have been
received.

Awards. State Institution «National Research Cen-
ter for Radiation Medicine of the National Academy
of Medical Sciences of Ukraine» was awarded a com-
memorative medal and thanked the State Agency of
Ukraine for Exclusion Zone Management for signifi-
cant contribution to the transformation of the Shelter
into an environmentally safe system and construction
of a new safe Confinement

International awards were given to scientists of the
NRCRM — Head of the Laboratory of Dosimetry of
Internal Irradiation, Ph.D. Volodymyr Berkovsky
and researcher of the laboratory of internal radiation
dosimetry Gennadiy Ratia, namely: Diplomas of the
ICRP for the preparation of publications of the
Reports of the ICRP 137 and 141.

INFORMATION ABOUT AUTHORS

Dymytrii Anatoliiovych Bazyka, Doctor of Medical
Sciences, Professor, Academician of the NAMS of Uk-
raine, Head of the Department of Clinical Immunology,
Director General of the State Institution «National
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HayKOBMN LEHTP pafiauinHoi meguuuHu HauioHanbHOi
akapemii mefu4Hux Hayk Ykpainu» (HHLUPM), m. Knis
Cywko Biktop OneKcaHApPOBUY, JOKTOP MEAUYHUX Ha-
VK, npodecop, nepwuit 3acTynHUK reHepanbHoro AupekK-
Topa HHLIPM 3 HaykoBoi po60Tu, KepiBHMK Bipginy me-
OMYHOT eKCnepTu3M Ta NiKyBaHHA HACNifKiB BMNIWUBY
pagiauiinHoro onpomiHeHHs, IHCTUTYT KNiHiYHOT pagio-
norii, HHUPM, m. Knis

Yymak AHaTtoniin AHAPiNOBUY, JOKTOP MEANYHUX Ha-
VK, npodecop, 3aBigyBay nabopatopii MonekynspHoi
Gionorii BigAiny kniHiyHoi imyHonorii, gupektop IHCTU-
TYTY KNiHi4yHOT pagionorii, HHLLPM, m. Kunis

Depnipko MaBno AHApioBUY, [OKTOP MeAUYHUMX HayK,
npodecop, pupekTop IHCTUTYTY pagialiitHOT ririeHn i
enigemionorii HHUPM, m. Knis

Tanbko BikTopia BacuniBHa, JOKTOp MeAUYHUX HayK,
npoctecop, 3aBigyBay Bigginy pagiobionorii, aupex-
Top IHcTUTYTY ekcnepumeHnTanbHoi pagionorii HHLUPM,
M. Kuis

flHoBuy Jlapuca AHaHiiBHA, KaHOMAAT MeMUYHUX HayK,
CTaplmii HayKoBwMit cniBpo6iTHUK, 3aBigyBay BigAiny Ko-
OpAMHALii, MNaHyBaHHA Ta aHanizy HayKOBMX [OCHiA-
xeHb HHLPM, m. Kunis

Research Center for Radiation Medicine of the National
Academy of Medical Sciences of Ukraine» (NRCRM), Kyiv,
Ukraine

Viktor Oleksandrovych Sushko, Doctor of Medical Sci-
ences, Professor, First deputy General Director of NRCRM
for Research Work, Chief of Division for Medical Expertise
and Treatment of Ionizing Irradiation Consequences,
Clinical Radiology Institute, NRCRM, Kyiv, Ukraine
Anatolii Andriiovych Chumak, Doctor of Medical Scien-
ces, Professor, Head of the Laboratory of Molecular Bio-
logy of Clinical Immunology Department, Director of Cli-
nical Radiology Institute, NRCRM, Kyiv, Ukraine

Pavlo Andriiovych Fedirko, Doctor of Medical Sciences,
Professor, Director of Radiation Hygiene and Epide-
miology Institute, NRCRM, Kyiv, Ukraine

Victoria Vasylivna Tal'ko, Doctor of Medical Sciences,
Professor, Head of the Department of Radiobiology, Di-
rector of the Experimental Radiology Institute, NRCRM,
Kyiv, Ukraine

Larysa Ananiivna Yanovych, Candidate of Medical Sci-
ences, Senior Research Specialist, Head of the Depart-
ment of Research Coordination, Planning and Analysis,
NRCRM, Kyiv, Ukraine
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