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PE3VYJIBTATA POBOTH 1Y «HAIIIOHAJIbHU HAYKOBUM
IIEHTP PAIAIIIMHOI MEJIULIMHU HAITIOHAJIBHOT AKAJIEMI|
MEJINYHUX HAYK YKPATHI» V 2021 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 2021 p. Y 3BiTi npeactaBneHi pesynb-
TaTU BWUKOHAHHSA HAyKOBO-AOCMifHUX POOGIT (yHAAMEHTANbHOrO Ta NPUKIAAHOTO XapaKTepy B 006/1aCTi BUBYEHHSA
pagiauinHux edekTie Ta MegMYHUX Hacnigkie asapii Ha YAEC.

B 3BiTi TakoX Bif0OpaXeHO pe3ynbTaTh HayKOBO-0praHizaliinHoi, NikyBanbHO-NpothinakTUYyHOT poboTH, NiArOTOBKM
KafpiB Ta BNPOBaKEHHS.

3BiT HHLPM 3atBepaxeHo Haykosoto pagoto HAMH Ykpainu.
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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 2021

Research activities and scientific advance achieved in 2021 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.
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epxXxaBHa ycTaHoBa «HallioHanbHUII HayKoOBUI
Z[HCHTD pagialifiHoi MeauuuHu HamioHanabHOI
akageMii MenuyHMX HayK Ykpainu» (HHIIPM) € ro-
JIOBHOIO YCTAaHOBOIO B YKpaiHi 3 MeIUYHUX TpoOJIeM
YopHOOMIIbCHKOI KaTtacTpodu, pamialliiHOT MeIUIn-
HU, paniobioJiorii Ta 3 MUTaHb pafialliiiHOI Tiri€eHu,
pamialiifHOI erigeMiosorii, LEeHTPOM, SIKUIA cHiBIIpa-
mioe 3 BOO3 B Mepeki MeTMYHO1 TOTOBHOCTI Ta OO~
MOTHU MpPU padialliiHUX aBapisix, y400BOWO 6a3010 s
CcTyneHTiB HallioHaJIbHOro MEAUYHOTO YHiBEPCUTETY
iM. O.0. boromobLs.

Y 2021 p. na 6a3i HHILIPM ¢yHkuionyBanu aBi
cIeniagi3oBaHi BYEHI paay i3 3aXUCTy JOKTOPChKUX Ta
KaHIMIATChbKMX auceprauiil 3a ¢gaxom «Pamiobiono-
risl» Ta «[eHeTnKa», a TakoX MpodieMHi Komicii MO3
i HAMH VYkpainu «PaniauiitHa menuiimHa», «lemaTo-
JIOTisT 1 TpaHCY3i0JI0TisT».

¥V 2021 p BUKOHYBaJIOCh 28 HayKOBO-AOCJIiAHUX POOIT,
mwo ¢inancyBanucs HAMH VYkpainu 3 gepxkaBHOro
oromkeTy (PyHIaMeHTaIbHUX — 14, mpuknagHux — 14).
V¥ 2021 p. 3aBepiieni 18 HIAP (byHmameHTatbHUX — 6,
NpUKIIATHUX — 12).

Buxkonanust HJP B nigposainax HHIIPM 3piiicHio-
BaJIoCs 3TiHO i3 3aTBEepIKEHUMU HAYKOBO-TEXHIUHM-
MU 3aBIaHHSIMM Ta KaJeHIapHUMM TiaHamMu Ha 2021
pik. ITnan HaykoBoi gisibHOoCcTi HHIIPM y 2021 poui
BUKOHAHMII TIOBHICTIO, HA HAJIEXKHOMY T€OPETUYHOMY
Ta MPaKTUYHOMY PiBHi.

PE3VIJIBTATU ®YHIAMEHTAJIBHUX
JOCILIKEHDb

BcraHOBIEHO MaTOreHEeTUYHE 3HAYEHHSI KOMILIEKCY
MOJIEKYJIIPHO-TEHETUYHUX 3MiH Y PO3BUTKY iMYHO-
JIOTIYHUX Ta OHKOJOTIYHMX €(eKTiB ONMPOMiHEHHS Ha
OCHOBI TIPOBEACHOTO TOCIIIKEHHS eKcrpecii 24 reHiB
ATM/CHEK2/P53/PUMA xackany, B ToMy uncii ATM,
BBC3, BCL2, BRCA, CCNDI, CDKNIA, CDKNIB,
CDKN2A, CHEK2, DDB2, FDXR, GADD45A, IL1B,
POLH, POTI, SERPINBY, SESNI, TERFI, TERT,
TNF, TP53, TRIAPI y neiikouutax mepudepuaHoi
KpOBi yYacHUKIB JikBinaiii HacaiakiB aBapii (YJIHA)
Ha YAEC Ta ocib rpyn nopiBHsiHHsI. BU3HaueHo Moie-
KyJISIpHI Mapkepu pajialiiiHo-acoliiioBaHOI reHOM-
HOI HeCTabiIbHOCTI 3a MOKa3HUMKaMU BilTHOCHOI OB-
>KWHHU TesioMep, ekcrpecii rictoHy Y-H2AX ta Cyclin D1
y JiMpouuTax neprudepruyHOi KpOBi JIIOAUHU; BUSIBJIE-
HO KJITMHHI Ta MOJIEKYJISIpPHO-T€HETUUYHi O3HaKu
MiABUILIEHHS TIpoJlipepaTuBHOI aKTUBHOCTI JIeHKO-
1UTIiB nepudepuyHoi KpoBi yuacHuKiB JIHA Ha HAEC
(D > 500 Mm3B) Ta 3a piBHeM ekcnpecii 6i1ka Cyclin D1
i rena CCNDI; BuU3HaYeHO acolliaTUBHi 3B’SI3KU

tate Institution «National Research Center for

Radiation Medicine of the National Academy of
Medical Sciences of Ukraine» is the main institution
in Ukraine in the issues of medical problems of the
Chornobyl accident, radiation medicine, radiobiolo-
gy, radiation hygiene, and radiation epidemiology.
NRCRM collaborates with the WHO network of med-
ical preparedness and assistance in radiological acci-
dents. NRCRM also serves as a training base for stu-
dents 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 2021, as
well as the problem commissions of the Ministry of
Health and Science of Ukraine «Radiation Medi-
cine», «Hematology and Transfusiology».

In 2021 there were 28 research projects carried out
at the NRCRM (14 of basic and 14 of the applied
research) using the NAMS budget funds. In 2021, 18
research projects were completed (6 fundamental,
12 applied).

Execution of research works in the NRCRM units
was carried out in accordance with the approved sci-
entific and technical tasks and calendar plans for
2021. The plan of scientific activity of the NSCRM
in 2021 is fully implemented, at the appropriate the-
oretical and practical level.

RESULTS OF BASIC

RESEARCH

The pathogenetic significance of the complex of
molecular genetic changes in the development of im-
munological and oncological effects of radiation was
established based on the study of the expression of 24
genes of the ATM/CHEK2/P53/PUMA cascade, in-
cluding ATM, BBC3, BCL2, BRCA, CCND1, CDKNIA,
CDKNIB, CDKN2A, CHEK2, DDB2, FDXR,
GADD45A, IL1B, POLH, POTI1, SERPINBY, SESNI,
TERFI, TERT, TNF, TP53, TRIAPI in peripheral
blood leukocytes of emergency workers (EW) at
Chornobyl Nuclear Power Plant (ChNPP) and com-
parison groups. Molecular markers of radiation-associ-
ated genomic instability were determined based on
indicators of relative telomere length, expression of his-
tone y-H2AX and Cyclin D1 in human peripheral
blood lymphocytes; cellular and molecular genetic
signs of increased proliferative activity of peripheral
blood leukocytes of EW at ChNPP (D > 500 mSv) and
the expression level of Cyclin D1 protein and CCND1
gene were found; associative relationships of the
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eKCIpecii JOCiIKYBaHUX T€HIB Ta KiJTbKICHUX MOKa3-
HUKIB HeCTaOiIbHOCTI FTeHOMY JICMKOLMTIB; BU3HAYE-
HO TIepesliK JOMiHYIOUMX CUTHaAJIbHUX LLISIXiB i reHiB
ATM/CHEK2/P53/PUMA xackaay 3 MO3UTUBHOIO pe-
rynsuieo B YIIHA na YAEC 3aiexHo Big 103U OIl-
POMiHEHHS Ta 0ci0, XBOPUX Ha 3JI0SIKiCHI HOBOYTBO-
PEHHSI.

IIpoBeneHO KOMILJIEKCHE BMBYEHHS IOJIMOpdizMy
TeHiB IMYHHOI BiAmoBiai (moJiMopchHUX BapiaHTIB
IreHiB IMTOKiHiB Ta T'€HiB r0OJI0BHOTO KOMILIEKCY TiCTO-
CYMICHOCTI) IK KPUTEPiiB 3 IPeTUKTOPHUMU i TIPOTEK-
TOPHUMM (DYHKIIISIMU JUISI IPOTHO3YBAaHHS PU3UKY BU-
HUKHEHHSI Ta TMepediry IUIa3MOKJIITUHHOI Mie€JoMu
(ITKM) y Bigmanenuii nepion micias aBapii Ha YAEC.
Ha ocHoBi po3po0biieHOoro au3aiiHy OOCHiAXKEHHS 3
BKJIIOUEHHSAM KJIiHIKO-TeMaTOJOTIUYHUX, MOJIEKYJISIp-
HO-T€HETUUYHUX, IMYHOT€HETUUYHMX XapaKTEPUCTUK
0o0cTexXyBaHUX, C(HOOPMOBAHO MPIOPUTETHI TIpynu
nauieHTtiB 3 IIKM paJisi BUBYEHHS ITOJAIMOPGHUX
BapiaHTiB TreHiB 1uToKiHiB (TNF-o, TGF-B1, IL-6,
IL-10, IFN-y) Ta reHiB TOJJOBHOTO KOMIUIEKCY TiCTO-
cymicHocti (HLA-A, HLA-B, HLA-C, HLA-DRBI,
HLA-DQAI, HLA-DQBI) 3 ypaxyBaHHSIM CTaTi, CTaii
3aXBOPIOBAHHS Ta padialiiiHoro aHamHe3sy. JloBeaeHo,
1110 MapKepu iMyHOT€HETUYHOIO PU3UKY BUHUKHEHHS
ITKM y onpoMiHeHUX 0Ci0 He BiIpi3HSIIOThCS 3a CIie-
U(pITHICTIO BiJ MapKepiB HEOTIPOMiHEHUX OCi0, TOO-
TO € He3aJeXKHUMU BiJ Ail eK30reHHUX YMHHUKIB. Boj-
Hoyac, y omnpoMiHeHux xBopux Ha IIKM mae micie
MigBUINCHA MOIIMPEHIiCTh Trarotuny HLA-A*24/
B*07/C*06/DRB1*11/DQBI1*06:01/DQAI1*01:01 i3
BKJIIOUEHHAM anenbHux rpyn HLA-A*241 HLA-B*07 —
MapKepiB HU3bKOI iMyHOJIOTIYHOI BiIMOBIi, 1110 MOXe
MO3HAYMTUCh Ha aKTUBHOCTI Ta CWJIi pearyBaHHS
iMYHHOI CUCTEMU IIPOTSITOM Iepioay NPOBEASHHS Te-
partii.

BupineHo kiiHiKO-reMaTos0riuHi 0COOJMBOCTI Ie-
pebiry XpoHiuHoi MienoigHoi Jeikemii (XMJI), sxi
aCOLIIOIOTHCS 3 BUCOKMM PU3UKOM PO3BUTKY PE3UCTE-
HTHOCTi A0 Tepamii iMaTuHiOOM, a caMe: MPOMIXKHUIA
Ta BUCOKUI MPOTHOCTUYHMIA iHAeKC Sokal B mebroTi
3axBoproBaHHs. KinbkicTe Ph+ KJIiTUH 10 moyaTky Te-
pariii apyroi jJiHii BU3HAY€HO MPOTHOCTUYHUMU YMH-
HUKaMU e(hEeKTUBHOCTI peayKilii MyXJIMHHOTO KIJIOHY
Ha gpyrii JiHii Ttepamii ITK. ¥V mamieHTiB, y sIKux
piBeHb ekcnpecii reHa BCR/ABL1 > 10 % uepe3 3
MicsLi Teparii HUJIOTMHIOOM, BIPOTiIOHICTH PEayKLil
MyXJIMHHOTO KJIOHY IO PiBHS MOBHOI IIUTOTEHETUYHOL
Ta BEJIMKOI MOJIEKYJSIPHOI BilMOBIiAi MPOTITOM Hac-
TYIHUX 3 POKiB Tepamii Oyjia MeHIla, HixX Y Nalli€eHTiB
3 BCR/ABL1 > 10 %, ta ckmnamana 16,1 % Ta 8,3 %

expression of the studied genes and quantitative indica-
tors of the instability of the leukocyte genome were
determined; a list of dominant signaling pathways and
genes of the ATM/CHEK2/P53/PUMA cascade with
positive regulation was determined in EW of the
Chornobyl NPP depending on the radiation dose and
persons with malignant neoplasms.

A comprehensive study of polymorphism of
immune response genes (polymorphic variants of
cytokine genes and genes of the major histocompat-
ibility complex) was conducted as criteria with pre-
dictive and protective functions for predicting the
risk of occurrence and course of plasma cell myelo-
ma (PCM) in the remote period after the Chornobyl
accident. On the basis of the developed research
design with the inclusion of clinical-hematological,
molecular-genetic, immunogenetic characteristics
of the subjects, priority groups of PCM patients were
formed for the study of polymorphic variants of cy-
tokine genes (TNF-o, TGF-B1, IL-6, IL-10, IFN-y)
and genes of the main histocompatibility complex
(HLA-A, HLA-B, HLA-C, HLA-DRBI, HLA-DQAI,
HLA-DQBI) taking into account gender, disease
stage and radiation history. It has been proven that
the markers of the immunogenetic risk of PCM in
irradiated persons do not differ in specificity from
the markers of non-irradiated persons, that is, they
are independent of the action of exogenous factors.
At the same time, in irradiated PCM patients there is
an increased prevalence of the haplotype HLA-A*24/
B*07/C*06/DRBI1*11/DQB1*06:01/DQAI1*01:01
with the inclusion of HLA-A*24 allelic groups and
HLA-B*07 — markers of a low immunological
response, which can affect the activity and strength
of the immune system’s response during the period
of therapy.

The clinical and hematological features of the
course of chronic myeloid leukemia (CML), which
are associated with a high risk of developing resist-
ance to imatinib therapy, are identified, namely:
intermediate and high Sokal prognostic index at the
onset of the disease. The number of Ph+ cells before
the start of second-line therapy is determined by
prognostic factors of the effectiveness of tumor clone
reduction in second-line tyrosine kinase inhibitors
(TKI) therapy. Patients with a BCR/ABLI gene
expression level > 10 % after 3 months of nilotinib
therapy were less likely to reduce their tumor clone
to complete cytogenetic and major molecular
response during the next 3 years of therapy than
patients with BCR/ABLI1 > 10% and was 16.1 % and
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npotu 96,3 % ta 82,3 % simnosinHo (p < 0,001).
Hpyra JniHisi Tepamii i3 3aCTOCYBaHHSIM HiJIOTUHIOY
JIO3BOJIMJIA TIOAOJIATH PE3UCTEHTHICTh Ta JOCSTHYTHU
MOBHOI IMTOTeHETUYHOI BinmoBini yepe3 12 MicsuiB
Teparii mepeBakHO y MaIliEHTIB 3 TMKWUM TUIIOM TeHa
BCR/ABLI1 (35,9 % vs 14,3 % mamienriB). Hop-
MaJi3alliss BMICTy iHTepJelKiHy-2 Ta TiIBUILECHHS
KOHIIeHTpallii iHTep(epoHy-Y Y XBOPUX B XPOHIUHIl
azi XMJI Ha npyriit nginii Tepanii ITK cBigunim mpo
MOCTYIIOBY HOpMaJi3allilo iMyHHOI pPeaKTUBHOCTI.
Cepen onpoMiHeHnx namieHTiB 3 XMJI BcTaHOBIIEHO
BHCOKY YaCTOTY PO3BUTKY MEPBUHHOI Ta BTOPUHHOI
PE3UCTEHTHOCTI 10 iMaTUHIOY, a TAKOX MiABUILIEHHS
4acTOTH MyTaliii B reHax GATAZ2, STAG2, ASXLI,
KDM6A, BCOR, CUXI, GNAS, KMT24, SMC3,
TET2, PHF6, DNMT3A4, BCORLI, JAK2, TP53,
HRAS, IKZF1, CARL nonaTKoBO A0 XUMEPHOI0 reHa
BCR/ABL1. CopmMoBaHO KOMILIEKC ITPOrHOCTHY-
HUX MOJIEKYJISIPHO-TEHETUUHUX KPUTEPIIB, SIKi 00y-
MOBJIIOIOTH JOLITBHICTh BUOOPY HIJIOTUHIOY B SIKOCTI
Jpyroi JiHii Teparii mauieHTiB 3 XMJI, y skux te-
pamnis iMmaTiHiIOOM Oysa Hee(peKTUBHOIO, a cCaMe: pe-
JYKLIisI TyXJIMHHOTO KJIOHY 10 PiBHSI TIOBHOI LIATOTe-
HETUYHOI BiIMOBili, HU3bKWI piBeHb KJIOHY 3 J0AaT-
KOBUMM XPOMOCOMHUMU abepallisiMy, BiACYTHIiCTb
MyTaliif KiHazHoro gomeHy reHa BCR/ABLI Ta
BCR/ABL I-He3anexXHux MyTalliii COMaTUYHOTO II0-
XOJIKeHHSI Ha MOoYaTKy ApYroi JiHil Tepartii.

Bnepiie y xBopuX Ha XpOHIUHY JIiM(MOIUTApHY
Jeiikemito (XJIJT) BctaHOBJIEHA MTOsSIBA EKCIPeCii alb-
TepHAaTUBHOTO TpaHCKpunty SORL I-A2, 3a BigHOC-
HUM piBHEM SKOTO TMAaLliEHTHU PO3Pi3HAIUCH HA TPYIIN
3 HU3bKUM Ta MiABUILIEHUM piBHEM eKcrpecii. Brep-
IlIe BCTAHOBJIEHO, IO EKCIIpecis TpaHCKpHIITa
SORLI-A2 Buima 3a MemiaHy dYacTillle BUSIBICHA Y
xBopux Ha ctafii C, a y XBOpUX 3 HEMYTOBaHUM CTa-
TYCOM T€HiB BapiaOeJbHMX HiAbHUIb Ba’KKUX JIaH-
LIOTiB iMyHOIJIOOYHIiB acoliiloBaHa 3 HEraTUBHUM
nepedirom XJIJI (Memiana 3araJbHOTO BMKMBaHHS
9 Mic. mpotu 61 Mic. 3a HU3BKOIO PiBHS eKCIpecil
SORLI-A2).

ITokazaHo, mo imeMiyHa XxBopobOa cepus Ta
iHgapkT Miokapaa po3BuBanichk B YJIHA panimre ta
B OiJIbIII MOJIOIOMY Billi, Hi3K Y HEOTIPOMiHEHUX OCi0.
CynyTtHs marosorisg B YJIHA 3a 6aqbHOIO OLIiHKOIO
XapaKTepu3yBajlaCh OiMbIIOK KiJBKICTIO 1 TSIXKYUM
nepebdirom, Hixx B KOHTpoJ1i. [1pu creHO3yt0uoMy KO-
POHApHOMY aTepPOCKIEPO3i JOCTOBIPHO BUpPA3HIILIM-
MU OyJIM 3MiHA OCHOBHMX eXxoKapJiorpachiyHux 1mo-
Ka3HUKIiB, 30i1bllyBaJlach YacTOTa MOPYILIEHb CepLie-
BOrO PUTMY Ta IIBUAIIE IIPOrpecyBajia JeKOMIICH-

8.3 % against 96.3 % and 82.3 %, respectively (p < 0.001).
Second-line therapy with nilotinib allowed overcom-
ing resistance and achieving a complete cytogenetic
response after 12 months of therapy mainly in patients
with wild-type BCR/ABLI1 gene (35.9 % vs 14.3 % of
patients). The normalization of the interleukin-2 con-
tent and the increase in the concentration of interfer-
on-y in patients in the chronic phase of CML on the
second line of TKI therapy indicated a gradual nor-
malization of immune reactivity. Among irradiated
patients with CML, a high frequency of development
of primary and secondary resistance to imatinib was
established, as well as an increase in the frequency of
mutations in the genes GATA2, STAG2, ASXLI,
KDM6A, BCOR, CUX1, GNAS, KMT2A, SMC3, TET2,
PHF6, DNMT3A, BCORLI, JAK2 , TP53, HRAS,
IKZF1, CARL in addition to the BCR/ABL I chimeric
gene. A complex of prognostic molecular genetic cri-
teria was formed, which determines the expediency of
choosing nilotinib as a second line of therapy for
patients with CML in whom imatinib therapy was
ineffective, namely: reduction of the tumor clone to
the level of complete cytogenetic response, low level of
clone with additional chromosomal aberrations,
absence mutations of the kinase domain of the
BCR/ABL1 gene and BCR/ABL I-independent muta-
tions of somatic origin at the beginning of the second
line of therapy.

For the first time in patients with chronic lympho-
cytic leukemia (CLL), the appearance of expression of
the alternative transcript SORL I-A2 was established,
according to the relative level of which the patients
were divided into groups with a low and an increased
level of expression. It was established for the first time
that SORL I-A2 transcript expression higher than the
median was more often detected in patients at stage C,
and in patients with unmutated status of the genes of
the variable regions of the heavy chains of
immunoglobulins, it was associated with a negative
course of CLL (median overall survival 9 months ver-
sus 61 months for low SORL I-A2 expression levels).

It was shown that ischemic heart disease and
myocardial infarction developed in EW of the
Chornobyl accident earlier and at a younger age than
in non-irradiated individuals. The accompanying
pathology in EW according to the score was character-
ized by a greater number and a more severe course
than in the control. With stenosing coronary athero-
sclerosis, the changes in the main echocardiographic
parameters were significantly more pronounced, the
frequency of heart rhythm disturbances increased, and
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callisi cepueBoi HisuibHOCTI. [Ipu OUTBII BUpaxkeHUX
CTPYKTYPHO-(YHKIIOHAJTbHUX 3MiHAX MioKap/aa TeJ1o-
Mepu Oynu BiporimHo Kopotmmmu (10 £ 1,7 mpotn
14,3 £ 2,0; p = 0,000).

Bnepiie Bu3HaueHO HeipodizionoriuHuit 06asuc
panialiitHo-acouiifoBaHoil 11epeOpPOoOhTATBMONIOTIYHOL
naToJIOri1, 110 TOJISITa€ B ypaxkeHHi KOPTUKO-TiMOIUHOI
CHUCTEMM TOJIOBHOTO MO3KY i LIEHTpaJIbHUX MeXaHi3MiB
apepeHTallii Ha BUIMX PiBHSIX MPOILIECIB OOPOOKU Bi3y-
aJIbHOI iH(opMallil y BTOpMHHUX Ta TPETUHHUX KipKOBUX
30HaX 30pOBOI0 aHai3aropa. Briepiie Bu3HauyeHO CUpO-
BaTKOBUI piBeHb MO3KOBOTIO HEMpPOTPOiyHOTO (PaKTO-
py (BDNF) B onpoMiHeHUX JtoAelt 3 HOro 3HUXKEHHSIM
MOPOMOPLIIHO 10 BiKy Ta 30UIbIIEHHS HEMPOKOTHITUB-
HoTo nedilunTy IK 6ioMapKepa 1epeOpaTbHIX YpaskKeHb.
3anpoIrtoHOBaHO HOBY HEiHBa3MBHY HelpodiziosoriyHy
TEXHOJIOTII0 BU3HAUEHHSI paialliiiHO-aCcoOLif0BaHMX 11e-
pedpoodTanbMOIOTIYHUX e(DEKTIB 151 ONTUMI3alil giar-
HOCTMKM, BepM@iKallii Ta eKCrepTu3nd IuX e@ekTiB i
BIOCKOHAJIEHHSI MEIUYHOI0 MOHITOPUHIY IIpU IIPO-
(beciitHomMy, MemMUHOMY Ta aBapiifHOMY OIPOMiHEHHI.
Po3pobieHo iHHOBALIiiHI AiarHOCTUYHI KpUTepil i€l ma-
TOJIOTII, sIKi opieHTYrO0ThCsl HAa MKX-11 Ta 6Ga3yroThbcst Ha
Cy4acHMX, 00’ €KTUBHUX, aJie AOCTYITHUX JIJIs1 TPAKTUYHOL
MEIULIMHU HeUPOTICUXOJIOTIYHMX i HEHPO(i3ionoriaHnx
TexHoJorissx (kapryBaHHs1 KEEI, 30poBi BUK/IMKaHI TO-
TeHLiaJld Ha PEBEPCUMBHUI I1IaXMaTHMUIA MaTepH,
KOTHITMBHi 30poBi BUKIMKaHi noteHuianu, BDNF). Ix
BUKOPMUCTAHHS i3 3aCTOCYBaHHSIM Cy4YacHUX iHdOp-
MalliifHO-KOMYHIKaTUBHUX TEXHOJIOTI (TeJIeMeTUIIHN)
peajibHO MPaKTUYHO IMOJIMIINTh AiarHOCTUKY i MOHITO-
PMHT TIALi€EHTIB 3 palialliiiHO-acoLiioBaHOIO liepeo-
poodTaIbMOJIOTIYHOI TATOJIOTIEIO i Yac maHaeMii
COVID-19 Ta iH11MX Haa3BUYaHUX CUTYALIisIX.

Brniepuie 3ailicHEHO OOCHIIKEHHSI CTaHy MPUIIUTO-
nonioHux 3amo3 (ITLIII3) y ocib, ompoMiHeHUX
BHaciimok aBapii Ha YAEC, y BimmajseHi TepMiHU
aBapii Ha YAEC (mmonan 30 pokiB) Ta iXHiX HaIlla[IKiB,
po3po0JieHi AiarHOCTUYHI MiAXOAM Ta BAOCKOHAJIEHO
JIIKyBaJIbHO-MPO(iaKTUYHI 3aX0au. AHAJIOTM poOOTHU
B CBiTi BigcyTHi. Bu3HaueHO ropMoHaIbHO-MeETa-
0O0JIiuHi MeXaHi3MM MOpYIIEHb B3a€EMO3B’S3KiB 3
IHIIMMU eHOAOKPUHHUMMU 3aJ103aMU Y 0Ci0, OIMpoMiHe-
HUX BHacainok aBapii Ha YAEC, y BigganeHi TepmiHu
aBapii Ha YAEC Tta ixHiXx Ham@azakiB. BcTaHoBieHO
0COOJIMBOCTI iX AiarHOCTUKU Ta Bizyanizawii ITIIII3 y
0ci0, mocTpaxgannx BHacigok aBapii Ha YAEC. Bu-
SBJIGHO 3HAYHE TiJBUIIEHHS 4YacTOTH Tirepruiasii
ITIII13 y oci0, sKi 3a3HaIX BIUTUBY iOHi3YIOUOTO BUIT-
poMmiHIoBaHH miA yac aBapii Ha HAEC, 110 nepeBu-
LLIY€E 3HAYEHHS B 3arajbHiil momyJisiii HaceJleHHs YK-

the decompensation of cardiac activity progressed
faster. With more pronounced structural and func-
tional changes in the myocardium, telomeres were
probably shorter (10 = 1.7 vs. 14.3 = 2.0; p = 0.000).

For the first time, the neurophysiological basis of
radiation-associated  cerebro-ophthalmological
pathology was determined, which consists in the
damage to the cortico-limbic system of the brain and
the central mechanisms of afferentation at the high-
er levels of visual information processing processes
in the secondary and tertiary cortical zones of the
visual analyzer. For the first time, serum BDNF level
in irradiated people with its decrease in proportion
to age and increase in neurocognitive deficit was
determined as a biomarker of cerebral lesions. A new
non-invasive neurophysiological technology for the
determination of radiation-associated cerebro-oph-
thalmological effects is proposed to optimize diag-
nosis, verification and examination of these effects
and to improve medical monitoring during occupa-
tional, medical and emergency exposure. Innovative
diagnostic criteria for this pathology have been
developed, which are based on ICD-11 and are
based on modern, objective, but available for practi-
cal medicine neuropsychological and neurophysio-
logical technologies (KkEEG mapping, visual evoked
potential, cognitive visual evoked potential,
BDNF). Their use with the application of modern
information and communication technologies
(telemedicine) will practically improve the diagnosis
and monitoring of patients with radiation-associated
cerebro-ophthalmological pathology during the
COVID-19 pandemic and other emergency situa-
tions.

For the first time, a study of the state of parathyroid
glands (PTG) was carried out in persons irradiated as
a result of the accident at the ChNPP, exposed in its
remote period (> 30 years) and their descendants,
diagnostic approaches were developed and treatment
and preventive measures were improved. There are no
analogues of the work worldwide. Hormonal-meta-
bolic mechanisms of violations of relationships with
other endocrine glands in persons irradiated as a result
of the accident at the ChNPP, exposed in its remote
period, and their descendants were determined. The
specifics of their diagnosis and visualization of PTG in
persons injured as a result of the accident at the
ChNPP have been established. A significant increase
in the frequency of PTG hyperplasia in persons
exposed to ionizing radiation during the accident at
the ChNPP was found, which exceeds the value in the
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painu. BcTaHOBIEHO BipOTiZHUI MixXKTOpMOHAJIbHUMN
B3a€EMO3B’ 130K, 1110 MOXKE CBiIUMTHU MPO 3MiHU METa-
00J1i3My €HAOIr€HHOI'0 CMHTEe3Y BiTaMiHy D 3 po3BUT-
KOM ioro aeiuTy y OiIbIIOCTI MOCTpakaaanx ocio
Ta IXHiX HAlIAJKiB.

Brnepiie y niteii-nepeceyieHLiB i3 30HU 30pOHOTO
KOHMJIIKTY OyJIO IPOBEACHO TOCIIIKEHHS 3 TEHOTH -
MyBaHHS TIPOMOTOpa reHa MOHOaMiHOKCcUIa3zu-A
(MAOA-uVNTR) Ta BCTAaHOBJIEHO YaCTOTY 3yCTpidaib-
HocTi 3R-anens, kvl BU3HAYa€ CIAJKOBY CXWJIb-
HICTb J10 arpecii, OLiHKY IICUX0eMOLiiHOI chepu a1~
TUHU 3a TOIIOMOTIOI0 IMPOEKTUBHUX i ICUXOMETPUY-
HUX METOIMK, aHali3 paaialifHOro Ta iHIIUX YWH-
HUKIiB pU3UKY, 1110 TO3BOJISITh 3’5ICyBaTU MaTodizio-
JIOTiYHI M€XaHi3MU PO3BUTKY MCUXOEMOLIMHUX I10-
pYILIEeHb Y BUIJISIAI CUMIITOMOKOMILIEKCY arpecuB-
HOCTI.

Bnepiue B YkpaiHi Ha BeJuMKiil KOropTi Nawi€eHTiB
(4734) 6yno BM3HAYEHO YacTOTY OOHIEI 3 IpaitBep-
Hux myrtauiit JAK2. BinbiiicTh 10AaTKOBUX HecIe-
nugiyHux MyTaliif y reHax DTA Oyjio BUSIBIEHO Y
XBOPHUX 3 palialliiHUM aHAMHE30M i OTPiiiHO Hera-
TUBHUM MYTallilHUM CTaTycOM 3a JpaliBepaMu, 110
CIIPUYMHSIE MEPEIyMOBU A0 PO3BUTKY Mi€JIOMPOJIi-
(bepaTrBHOI HeorUIa3ii 3 BACOKUM PU3NKOM TPOMOO-
TUYHUX YCKIJIATHEHbD.

Brniepuie BUsSIBA€HO OCOOJIMBOCTI PO3BUTKY I€HOM-
HOI HecTabinbHOCTI y 0ci0-HociiB myTaii 5382insC B
reHi BRCAI — BimMideHO HagBHICTb B IHTaKTHUX
JiMdouuTax rnepudepuyHoi KpoBi KIIITUHHOTO ITy1y
3 BUCOKMM piBHeM TmomkomkeHb JHK nHa ¢oni
BiZICYTHOCTI 3pOCTaHHSI PiBHS XPOMOCOMHUX abe-
pawiif Ta aktuBaiii checkpoint — KoHTposto Ha S
cTafii MiTOTUYHOTO LMKIY. Briepilie BCTaHOBJIEHO,
110 KJIIOYOBMM MEXaHi3MOM, SIKWi IPU3BOAUTH 0
0JI0OKYyBaHHSI PO3BUTKY T'€HOMHOI HECTaOiIbHOCTI B
COMAaTUYHMX KJIITUHAX OCi0 — 0Ee3CMMMOTOMHMX HO-
ciiB mytamii 5382insC B reHi BRCAI € axtuBaiis
aIromTo3Yy.

Brnepiie excneprMeHTalbHO BCTAaHOBJIEHO BILIMB
IHTAaKTHUX HOPMaJIbHUX COMAaTUYHUX KJIITUH JIIOIU -
HU Ha ONPOMiHEHi KJIiTUHM KpoBi xBopux Ha XJUJI i
BUSIBJIEHO OCOOJIMBOCTI KJITMH KpOBiI XBOPHX Ha
XJIJI (HeompoMiHEeHMX/OMPOMiHEHHUX in Vitro B J03i
0,50 Ip) 3a UMTOTEHETUYHUMU MapKepaMM CTadilb-
HOCTi TEHOMY.

Bnepmie mocrmimkeHi CTpyKTypHi Ta MOpdOQpyHK-
LIIOHAJIbHI 3MiHU B TECT-CUCTEMAaX 3JTOSKICHUX (JTiHisT
A-549) ta HopManbHMX ((biGpoGIACcTH 6-TO TMacaxy)
KJIITUHAX JIOAWHU MPU [ii pi3HUX KOHLEHTpaLiil ra-
TOJTiHIMBMICHOTO (DOTOH-3axXBaTHOTO areHTa «llo-

general population of Ukraine. A probable interhor-
monal relationship has been established, which may
indicate changes in endogenous synthesis of vitamin D
with the development of its deficiency in the majority of
affected individuals and their descendants.

For the first time, a study on the genotyping of the
promoter of the monoamine oxidase-A gene (MAOA-
uVNTR) was carried out in children — immigrants
from the zone of armed conflict, and the frequency of
occurrence of the 3R-allele, which determines the
hereditary tendency to aggression, assessment of the
psycho-emotional sphere of the child using projective
and psychometric methods was established. analysis of
radiation and other risk factors, which will allow to
find out the pathophysiological mechanisms of the
development of psycho-emotional disorders in the
form of a symptom complex of aggressiveness.

For the first time in Ukraine, the frequency of one of
the JAK2 driver mutations was determined in a large
cohort of patients (4,734). The majority of additional
non-specific mutations in DTA genes were found in
patients with a history of radiation and triple-negative
mutational status according to drivers, which predis-
poses to the development of myeloproliferative neo-
plasia with a high risk of thrombotic complications.

For the first time, the peculiarities of the develop-
ment of genomic instability in individuals carrying the
5382insC mutation in the BRCA I gene were revealed —
the presence of a cell pool with a high level of DNA
damage in intact peripheral blood lymphocytes was
noted against the background of the absence of an
increase in the level of chromosomal aberrations and
checkpoint activation — control at the S stage of the
mitotic cycle. It was established for the first time that
the key mechanism that leads to the blocking of the
development of genomic instability in somatic cells of
individuals — asymptomatic carriers of the 5382insC
mutation in the BRCA1 gene is the activation of apop-
tosis.

For the first time, the effect of intact normal human
somatic cells on the irradiated blood cells of CLL
patients was experimentally determined, and the char-
acteristics of the blood cells of CLL patients (unirradi-
ated/irradiated in vitro at a dose of 0.50 Gy) were
identified according to cytogenetic markers of genome
stability.

For the first time, structural and morphofunctional
changes in test systems of malignant (line A-549) and
normal (fibroblasts of the 6th passage) human cells under
the influence of different concentrations of the gadolini-
um-containing photon-capturing agent «Dotavist» and

15 &



AIANIbHICTb

TA NEPCINEKTUBH

ISSN 2304-8336. [Npobnemu pagiaviiiHol meauunHn Ta pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

TaBicT» Ta hoToceHcuoOinizaTopa «PoTOIOH», BCTAHOB-
JIEHI MeXi TOJIePpAaHTHOCTI KJIITMH OO0 3aCTOCOBAaHUX
areHTiB, a TAKOX BiIMIiHHOCTI ¥ 0i0JTOTiYHIX e(peKTax.

Bnepiie po3pobiieHi KpuTepii 1IOAO MiABUILIEHHS
e(PEeKTUBHOCTI TiarHOCTUKY 3MiH y CTPYKTYpi KiCTKOBOI
TKaHWHM y XBOPUX Ha FOCTPi JeliKeMii 3a TOKa3HUKaAMU
00MiHYy 3a1i3a, OCTEOYTBOPEHHS Ta €HIOKPUHHOI pery-
JISLIiT Ha eTanmax XiMioTepartii. 3HUXKEHHS piBHS KOPTH-
30JIy HU>KY€ HOPMATUBHOTO Y JiTel B 1€OIOTi TOCTPUX
JIeiikeMili CympOBOIXKYEThCS PEAYKILIE€ID KOJIOHIEYTBO-
pPEHHSI cTpoMaibHUX (hidp0o0OIACTIB KICTKOBOIO MO3KY
Ta OLTBII KOPOTKOIO BMXKMBAHICTIO XBOPUX (B 2,3 pasza).
BcraHoBiieHO mpsIMUI KOpETSUiiHUI 3B’SI30K MiX
YUCJIOM TpaHyJ 3ajli3a B cuaepoodaactax Ta GepuTUHOM
B cupoBaTii KpoBi (rs = 0,796). HecnpusimiuBuii rmpor-
HO3 TepeOiry y XBOpux CIIOCTepira€ThCs Mpu piBHI de-
putuny Buie 500 Hr/mi, Jay:Hoi ¢ocdara3u BHIlE
600 Op/11, iTBHOCTI KiCTKOBOI TKAHUHU HIKYE 65 yM.
on. BcraHoBieHo MpsAMUiT KOPESIIMHUI 3B’ 130K MixK
piBHEM TUPEOTPOITHOIO TOPMOHY Tirodi3y B CUPOBATIIi
KpOBI y IiTel 3i 3HMKEHOIO IIUTHHICTIO KiCTKOBOI TKa-
HUHM i piBHeM 3ajiza Bulle 27 MKMoJib/I (1s = 0,60);
MiX piBHEM 3ajli3a Ta JIy>KHOI0 (hocdara3oo B CUPO-
BaTui KpoBi (rs = 0,49). /lo3u ornpoMiHeHHs AiTeit 3
TOCTPUMM JIeiKeMisiMu, sIKi 3axBopiniu 3 1996 1o
2010 pp., cranoBunu (5,37 = 1,23) m3B; y aiteit, IKUM
Oys0 BcTaHoBIeHO AiarHo3 micas 2010 poky, ZopiBHIO-
Baym (3,66 £ 0,11) M3B; y miTeid, B IKMX BUBYAJIM SIKICHI
MOKA3HUKU FeMOIOoe3y, pidyHi 1031 BHYTPILLIHbOTO OM-
pominenHs ctanoBuu (0,46 £ 0,07) m3B. He BcTanoB-
JIEHO 3B’SI3KYy MiX IOKa3HMKaMH Te€MOIIOe3Y, OCTCOHY
Ta TOPMOHAMM, SIKi PEryJioIOTh IPOLIECU OCTEOYTBO-
PEHHS, i 103aMU OIIPOMiIHEHHS AiTell, XBOPUX HA TOCTPi
JIeiikeMii, OCTEOIeHil0, OCTEeONopo3, Ta AiTel TIpymu
MOPIBHSIHHSI.

Brnepie Ha mincTaBi npoBeAeHUX NOCTIIKEHb BU3-
HayeHi OioXiMiuyHi TpPUIepH PO3BUTKY MOPYIIEHD
(yHKIIIOHYBaHHSI OPOHXOJIEr€HEeBOI CUCTEMU Y JITeM,
SIKi MEIIKAIOTh 32 YMOB XPOHIYHOIO HaAXOMXEHHS 10
OpraHiaMy palioHYKJiliB YOPHOOMJIBLCHKOIO ITOXOJ-
KeHHs. [Toka3zaHo, 110 3i 3HMKEHHSIM aKTMBHOCTI Ka-
TaJla3M Ta LEepyJIoria3MiHy aCOLIOETHCS MiABUILIEHHS
yacToTu OpoHxocrna3My. BuszHaueHi HecnpuUsITAMUBI
YUHHUKM, 10 MiIBUIIYIOTh PU3UK PO3BUTKY OPOHXO-
OOCTPYKTUBHUX TOpPYIIEHb Ta HMOBIpHICTb IX pe-
ajizallii y BUIJIsai OpoHXiaJIbHOI aCTMU Y AiTEH-Melll-
kanniB P3T. BcranosneHo, 1o cepen HUX TPOBiIHY
POJIb BiZlirparoTh CIAaIKOBa CXUJIbHICTh, HECTIPUSITIMBI
YMOBHU BHYTPIillITHLOYTPOOHOTO PO3BUTKY Ta 4YacTi pec-
MipaTOpHi 3aXBOPIOBAHHSI.

photosensitizer «Photolon» were established, the limits
of cell tolerance were established to the agents used, as
well as differences in biological effects.

For the first time, criteria were developed to
increase the effectiveness of diagnosing changes in
the structure of bone tissue in patients with acute
leukemia based on indicators of iron metabolism,
osteogenesis, and endocrine regulation at the stages
of chemotherapy. A decrease in the level of cortisol
below the norm in children at the onset of acute
leukemia is accompanied by a reduction in the
colony formation of bone marrow stromal fibrob-
lasts and a shorter survival of patients (by 2.3 times).
A direct correlation was established between the
number of iron granules in sideroblasts and ferritin
in blood serum (rs = 0.796). An unfavorable course
prognosis in patients is observed with a ferritin level
above 500 ng/ml, alkaline phosphatase above 600 U/I,
bone tissue density below 65 um. unit A direct cor-
relation was established between the level of thyroid-
stimulating hormone of the pituitary gland in blood
serum in children with reduced bone density and the
level of iron above 27 umol/I (s = 0.60); between se-
rum iron and alkaline phosphatase (rs = 0.49). Radia-
tion doses of children with acute leukemia, who fell ill
from 1996 to 2010, were (5.37 £ 1.23) mSyv; in chil-
dren who were diagnosed after 2010, it was equal to
(3.66 = 0.11) mSy; in children, in whom the qualitati-
ve indicators of hematopoiesis were studied, the an-
nual doses of internal radiation were (0.46 £ 0.07) mSv.
No relationship was established between hemato-
poiesis, osteon, and hormones that regulate bone
formation processes, and radiation doses of children
with acute leukemia, osteopenia, osteoporosis, and
comparison groups.

For the first time, on the basis of the conducted
research, biochemical triggers for the development of
violations of the functioning of the bronchopulmonary
system in children who live under conditions of chron-
ic exposure to the body of radionuclides of Chornobyl
origin have been identified. It was shown that the
decrease in the activity of catalase and ceruloplasmin is
associated with an increase in the frequency of bron-
chospasm. Unfavorable factors that increase the risk of
development of broncho-obstructive disorders and the
probability of their realization in the form of bronchial
asthma in children — residents of radioactively contam-
inated areas (RCA) have been identified. It has been
established that hereditary predisposition, unfavorable
conditions of intrauterine development and frequent
respiratory diseases play a leading role among them.
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PE3VIJIBTATU ITPUKIIAJHUX JOCJIILI2KEHDb
ITpoBeneHo aHadi3 3MiH OKpeMHMX 3arajbHOKJIi-
HIYHMX, 010XIMIYHMX Ta IMYHOJIOTIYHMX MOKA3HUKIB
3 METOI0 BU3HAUYEHHS JOUIJBHOCTI iX 3aCTOCYBaHHS
IPY OLIHII BHECKY CUCTEMHOTO 3allajieHHS, OKCH-
JaTUBHUX TIPOLECIB i HAMOIAbII TOLIUPEHUX TIep-
CUCTYIOUMX iH(EKIIilf y PO3BUTOK i Tepedir Ko-
MOPOITHUX CTaHiB (0OMHOYACHUI Mepedir XpOHIYHUX
3aXBOPIOBaHb TenaTo0iaiapHOi 30HU, CEpLEBO-CY-
IUHHOI CUCTeMHU Ta/ab0 OUCIUPKYJISITOPHOI IaTo-
JIOTil TOJIOBHOTO MO3KY) B 0Ci0, sIKi 3a3HaJli BILIMBY
KoMIuieKcy ¢aktopiB YopHOOUIBCHKOI aBapii.

BcraHoBiieHo, 1110 iHTEHCUBHICTh IMMyXJIMHHOTO POC-
Ty Y XBOPMX Ha pak MoJ04HOi 3a7103u (PM3) Bu3Ha-
YAETHCS 00’€MOM MTPOITi(hepyI0YOTo KIITUHHOTO TTYITY,
6iok Ki-67 € uymmmBuM MapKepoM IposticdhepaTUuBHOI
aKTUBHOCTI MyxJvH. [ligBuilleHUIT piBeHb eKCIpecil
Ki-67 mop’s3aHuii 3 HEraTUBHKUM I1epeOiroM 3axBO-
proBaHHd. [loka3HUK TIpomipepaTUBHOI aKTUBHOCTI
MpeTeHIy€E Ha POJIb BAXIMBOIO IMOKa3HUKA Y XBOPUX
Ha PM3 B gKocTi A0maTKOBOro IepeadayyBaHOro
¢akTopy 11010 KIiHIYHOTO Iepediry 3aXBOPIOBAHHSI.

3a pe3ynbTaTaMy PeTPOCIIEKTUBHOIO aHATi3y MaTe-
pianiB KIiHIKO-€IMiAeMioJIOriYHOrO PeeECTpy B 0ci0, sKi
nocTpaxaaau BHacainok aBapii Ha YAEC, BctaHoBIIe-
HO BHCOKY YacTOTy iHBaJiIM3YIOUMX 3aXBOPIOBaHb
O6ponHxoJjereHeBoi cucteMu (26 %), 1110 OyJIU IPeaCTaB-
JIeHi XpOHIYHUM OOCTPYKTHBHUM 3aXBOPIOBAHHSM Jie-
renb (20,6 %), 6ponxianbHo0 actmolo (5,4 %), nere-
HeBuM (idposom (0,1 %). B ocib, ki nocrpaxkmanu
BHacigok aBapii Ha YAEC, BcTaHOBIEHO 3pOCTaHHS
YacTOTH BMIIAJKiB XpOHIYHOTO OOCTPYKTHMBHOIO 3aX-
BOPIOBAHHSI JiereHb 3i 30iIbLIEHHSIM BEJIMYMHU J03U
onpoMiHeHHs1. KoMmiaekcHUI aHami3 KJiHIYHUX,
(GYHKIIIOHATBHNX, €HOOCKOMIYHUX, JIA00paTOPHUX
MOKAa3HUKIB JO3BOJUB BUSIBUTU (PEHOTUIIM MPUCKO-
PEHOro Ta IOBIJIBHOTO IPOrPeCcyBaHHS XPOHIYHMX
3aXBOPIOBAaHb OPOHXOJIETEHEBOI CUCTEMM B OCi0, sIKi
rocTpaxkaaan BHacigoK aBapii Ha YAEC.

Brnepiiie mpoBeneHo TirieHiYyHy OLIIHKY Xap4oBOTO
CTaTyCy HaceJIeHHS Mpale3aaTHOro BiKy (4OJIO0BiKH,
KiHKM BikoM Bin 18 g0 59 pokis) I, II, III ta IV rpyn
IHTEHCUBHOCTI mpalli, sIKi MEILIKalTh Ha palioak-
TUBHO 3a0pyaHeHMX BHacinoK aBapii Ha YAEC Te-
putopisix (P3T). Brepiue po3pobiieHO ajiroputm
BCTAHOBJIEHHS BEJIWYMH (i3i0J0riYHUX ITOTped B OC-
HOBHUX XapuOBMX peUYOBMHAaX Ta €Hepril JOpOCIoro
HaceJIeHHS 3aJIe’KHO Bi €KOJIOTIYHUX YMOB TIPOXKU-
BaHHS.

Bnepiiie HagaHa XapakTepuCTHKa TicasiaBapiiHUX
3MiH CTaHy 3I0pOB’S Ha OCHOBi JEeCKPUIITUBHOTO

RESULTS OF APPLIED RESEARCH

An analysis of changes in certain general clinical, bio-
chemical and immunological indicators was carried
out in order to determine the feasibility of their use in
assessing the contribution of systemic inflammation,
oxidative processes and the most common persistent
infections to the development and course of comorbid
conditions (simultaneous course of chronic diseases of
the hepatobiliary zone, cardiovascular system and/or
dyscirculatory pathology of the brain) in persons who
were affected by a complex of factors of the Chornobyl
accident.

It has been established that the intensity of tumor
growth in patients with breast cancer is determined by
the volume of the proliferating cell pool, the Ki-67
protein is a sensitive marker of the proliferative activi-
ty of tumors. An increased level of Ki-67 expression is
associated with a negative course of the disease. The
indicator of proliferative activity claims the role of an
important indicator in patients with breast cancer as
an additional predictive factor regarding the clinical
course of the disease.

According to the results of a retrospective analysis of
the materials of the clinical and epidemiological regis-
ter, a high frequency of disabling diseases of the bron-
chopulmonary system (26 %), which were represented
by chronic obstructive pulmonary disease (20.6 %),
bronchial asthma (5,4 %), pulmonary fibrosis (0.1 %).
In persons who suffered as a result of the accident at
the Chornobyl nuclear power plant, an increase in the
frequency of chronic obstructive pulmonary diseases
cases was established with an increase in the amount of
the radiation dose. A comprehensive analysis of clini-
cal, functional, endoscopic, and laboratory indicators
made it possible to identify the phenotypes of acceler-
ated and slow progression of chronic diseases of the
bronchopulmonary system in persons who suffered as
a result of the accident at the Chornobyl Nuclear
Power Plant.

For the first time, a hygienic assessment of the nutri-
tional status of the population of working age (men,
women aged 18 to 59 years) of labor intensity groups I,
II, IIT and IV, who live in the territories radioactively
contaminated as a result of the accident at the
Chornobyl nuclear power plant, was carried out. For
the first time, an algorithm was developed to deter-
mine the physiological needs of the adult population
in basic nutrients and energy depending on the envi-
ronmental conditions of residence.

For the first time, a characterization of post-accident
changes in the state of health is provided based on a
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aHaJjli3y HemyxJIMHHOI 3aXBOPIOBAHOCTi MELIKAHIIiB
P3T, eBakyiioBaHux i3 30-km 3001 HAEC, Hamankis
NepuIoro MOKOJIHHS 3ajJieXKHO Bil BiKYy Ha Aarty
apapii, craTti, yacy 3 MOMEHTY aBapii, Ta 103
XPOHIYHOIO i0Hi3yl0UOIr0 OINMPOMiIHEHHS BiJ JTOBIO-
KUBy4nx panioizoromiB '*Cs, *’Cs i BHYTPillIHBOTO
OINPOMIHEHHSI LIIMTONOAIOHOI 3aJI031 i30TONaMu o-
ny. BcTtaHOBIEHO 3B’S130K PO3BUTKY HEIMYXJIMHHUX
3aXBOPIOBaHb y MEIIKAHIIIB pagioaKTUBHO 3a0py-
HEHMX TEPUTOPIii i TAKOXK eBaKYMOBAaHUX Y TUTSTIOMY
Ta IMIJTITKOBOMY Billi (mo 18 pokiB Ha maty aBapii) 3
JI03010 BHYTPIillIHBOTO i0HI3YIOUOTO OMpPOMiHEHHS
1IMTONOoAi0HOI 3a/1031, a aj1d MelkaHuiB P3T i 3 Ha-
KOIIMYEHOIO 3a IIicisaBapiliHi poku e(peKTUBHOI
03010 OTPOMIHEHHS; BU3HAYEHI e(PEKTN MaInX 103
BHYTPILIIHHOTO iOHI3yI0YOr0 OMNMPOMiIHEHHS IIUTO-
noaioHoi 3271031 i30TONAaMM MOIY Ta XPOHIYHOIO OIl-
POMiHEHHS BChOTO Tijla pagioizorormamu '*Cs, 'Csy
memkaHiB P3T i eBakyiioBanux i3 30-km 3001 YA-
EC; po3pobieHi MaTeMaTU4Hi AWHAMIiYHI Moaesi
BU3HAUYEHHSI MOBIKOBUX KOE(MIlliEHTIB BipOTiTHOCTI
3MiH 300poB’s MelkaHliB P3T, onpoMiHeHUX y 1u-
TSIYOMY Billi, 32 paXyHOK OCHOBHMX HEITYyXJIMHHUX
3aXBOPIOBAHb 3aJI€3KHO BiJ HAKOMIMYEHOI e(PEeKTHUB-
HOI J03W XPOHIYHOTO iOHI3yIOUOTOo OMPOMiHEHHS
izoromamu 1e3ito (**Cs, '*'Cs) i yacy 3 matu aBapii Ha
YAEC (3 MOMEHTY OITpOMiHEHHS).

BcTraHnosneHo, 110 npobiaeMa iHdopMmalliitHoro 3a-
Oe3reuyeHHsI TepUTOpiaJbHUX IPOMaJ 30HU CIIOCTE-
pexenHs (3C) AEC € onHi€t0 3 HAMBaXKIUBIIINX TS
3arnobiraHHsg MEAWYHMM 1 COLiaJbHO-TICUXOJIOTIY-
HUM Haclligkam Hag3BuyaiHux cutyauiii (HC) Ha
AEC. Indopmaliiine 3abe3neyeHHs] HaceJleHHSI B
mictax-cynytHukax AEC 3HaunMMo Kpaille mopiBHSI-
HO 3 cimbebkuMu TepuTopisvu 3C. Oditiiitamit caint
micta HOXHOyKpaiHCBK pi3HOIUIAHOBUI, MiCTUTH
0araTo KOpMCHOI SIK B YMOBaX MOBCSIKIEHHSI, TaK i Ha
Bunagok HC na AEC ingopmaliii, 3pydyHuil y BUKO-
puctaHHi. PalioHHi caliTu opraHiB BUKOHABYO1 Bja-
o ta micueBoro camoBpsayBaHHs 3C AEC nos-
HICTIO YM YACTKOBO HE BUKOHYIOTb CBOIO (DYHKIIilO
iH(OpMyBaHHSI HacCeJIeHHS 3 MUTaHb paiialiiiHOl
6e3reku Ta roroBHocTi rpoman 1o HC na AEC, mo
nepeadavyeHo psAOM 3aKOHOAABUMX JOKYMEHTIB.
XKopHa Micuesa Bnaga He TpuAiIse yBary iHgop-
Malii Opo nilo4y B JaHiil MiCLEBOCTI CUCTEMY
OIOBILLIEHHS, AisSIM HACEJIEHHS Ta YCTAHOB Ha BUIIa-
nok HC. IlosutusHoto ¢yHkitieo 3MI y 3C AEC €
BEJIMKUI 00cAr mnyOJaikaliii, cOpsiIMOBaHUX Ha
BUCBIiTIIeHHS JistibHOCTI AEC, a BiZKpUTICTb Ta pe-
TYJSIPHICTb MOBimOMIEHBL (DOPMYE afeKBaTHE CIIPUIA-

descriptive analysis of non-tumor morbidity of residents
of the radioactively contaminated areas (RCA), evacu-
ated from the 30-km zone of the ChNPP, descendants
of the first generation depending on age on the date of
the accident, gender, time since the accident, and doses
of chronic ionizing radiation from long-lived radioiso-
topes **Cs, '’Cs and internal irradiation of the thyroid
gland with iodine isotopes. The relationship between
the development of non-neoplastic diseases in residents
of radioactively contaminated areas and also evacuees
in childhood and adolescence (up to 18 years on the
date of the accident) was established with the dose of
internal ionizing radiation of the thyroid gland, and for
residents of the RCA with the effective dose of radiation
accumulated in the post-accident years; determined the
effects of small doses of internal ionizing radiation of
the thyroid gland with iodine isotopes and chronic irra-
diation of the whole body with radioisotopes '*Cs, *’Cs
in residents of the RCA and evacuees from the 30-km
zone of the ChNPP; developed mathematical dynamic
models for determining the age-related probability
coefficients of health changes of residents of the RCA,
irradiated in childhood, due to the main non-cancerous
diseases depending on the accumulated effective dose of
chronic ionizing radiation with cesium isotopes ('**Cs,
¥Cs) and the time since the accident at the ChNPP
(since exposure).

It has been established that the problem of providing
information to the territorial communities of the
nuclear power plant (NPP) surveillance zone (ZS) is
one of the most important for preventing the medical
and social-psychological consequences of emergency
situations at the NPP. Information support for the
population in NPP satellite cities is significantly better
compared to the rural areas of the ZS. The official
website of the city of Yuzhno-Ukrainian is versatile,
contains a lot of useful information both in everyday
life and in the event of an emergency at the NPP, and
is easy to use. The regional websites of executive
authorities and local self-governments of the NPP
nuclear power plant do not fully or partially fulfill their
function of informing the public about radiation safe-
ty and community preparedness for NPP emergen-
cies, which is stipulated by a number of legislative doc-
uments. No local authority pays attention to the infor-
mation about the notification system operating in this
area, the actions of the population and institutions in
the event of an emergency. A positive function of mass
media in the nuclear power plant is a large volume of
publications aimed at covering the activities of the
nuclear power plant, and the openness and regularity
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HATTS pafialiiHoro pu3uky. OCHOBHUMU HeloJliKa-
mu 3MI € Te, 1o nmyo6aikalii B OUIbIIOCTI BUMAAKiB
(95,3 %) maroTh iH(popMaLiiHUI XapaKTep B AKOCTi
KOpPOTKMX TOBigOMJIeHb. BiacyTHi aHanmiTM4HiI Ma-
Tepianu, siKi IpUBEpHYJIM O yBary HaceJeHHs 10 CTa-
Hy 6e3rnexku Ta roroBHocTi rpomanu 1o HC. 3MI pa-
30M 3 OpraHaMM MiCILIEBOIO CaMOBpSIIyBaHHSI He
MiATPUMYIOTh 3alliKaBJIEHICTh CIOXHWBaYiB iH(OP-
Mallii y (oopMyBaHHi CYCITUIBHOI BiIMTOBiTaIbHOCTI Ta
aZcKBaTHOTO YCBiIOMJICHHSI PU3UKIB ITPOXMBAHHSI
noom3y AEC. Indopmaniiine mone, mo (opMmye
TPOMAaJChKY AYMKY, HE BiJIlOBiZa€ 3armuTaM Hace-
JieHHs. OTpuMaHi JaHi MalOTh TEOPETUYHY Ta MpaK-
TAYHY LiHHICTh IS IIEPCIEKTUBU PO3BUTKY aTOMHOI
eHepreTUKu B YKpaiHi.

Bnepiie B YKpaiHi BUKOHAHO MOJIEIIOBAaHHS PO3-
MOJUTIB 03 Y CTPYKTypax TroJIOBU I Wi MallieHTa Ta
MEIUYHOTO IpalliBHUKA B YMOBAaX, XapaKTePHUX IJISI
KOHYCHO-TIpOMEHEBO1 KOMIT 10TepHO1 ToMorpadii (Te-
OMETpisl Ta eHepris BUIIPOMIHIOBAaHHS), BIeEpIle, 3
BUKOPUCTAHHSIM OpUTiHATBLHOI MaTeMaTUYHOI MOJEi
(ribpuaHMii MaTeMaTUYHUI (haHTOM TOJIOBU Ta 1ML
MalieHTa i JKkepesa BUIPOMIHIOBaHHS ), po3paxoBa-
HO JI03M Ha pagiovyTJIMBI OpraHyd Ta TKAHMHU METO-
JoM MonTte-Kapio; ekcriepyMeHTaabHO BajliOBaHO
pe3yJibTaTu po3paxyHkiB MoHTe-Kapio 3 BUKopuc-
TaHHSIM (PI3UMYHUX TETEPOreHHUX (PaHTOMIB.

Huns Jlyruncewkoro, Buiropoacskoro ta CeMeHiB-
CBHKOTO paiioHiB po3p00JieHO, HAyKOBO OOIPYHTOBA-
HO Ta IMapaMeTPH30BaHO €KOJOIr0-TO3MMETPUYHI
MoJeJli PeKOHCTPYKIil iHAMBiIyali30BaHUX PiYHUX
e(eKTUBHUX 03 30BHIIIIHBOTO (Bil yciX OCHOBHHUX
PadioOHYKITiIiB palioaKTUBHOTO aBapiifHOTO BUKULY)
Ta BHYTpilHbOro (Bim pamionykmigiB '*Cs ta '*'Cs)
OMNpPOMiHEHHS MEILIKAHIIIB JOCIiIXKyBaHUX pallOHiB.

Po3pobiieHo MeTom010T 10 PEKOHCTPYKIIii 103 BHYT-
PILLIHBOTO OMPOMIHEHHSI HaceJeHHSI paaioaKTUBHO
3a0pyIHEHNX TepuTopiit Ykpainu: it 1986 p. — 3
BUKOPUCTAHHSIM €KOJIOTO-103UMETPUUYHOI MOJei
Mirpailii pagiole3ito y HaBKOJUIITHbOMY CEPEIOBUIIL
Ta MoJeji MeTaboIi3My paliolie3ito B opraHi3mi Jiro-
IUHM; Ticas 1986 p. — i3 3aCTOCYBaHHSIM pe3yJIbTaTiB
MOJIOYHOT'O MOHITOPMHTY, SIKWi1 IIPOBOAMBCS B Hace-
JICHUX MyHKTaxX YKpaiHM y MicAsS40pHOOUIIbCHKUN
nepioa. 3anucu 6a3u gaHux JIBJI-BumipioBaHb, Bu-
KoHaHuX y 1986 p., kitacubikoBaHO 3a TpyIIaMU JOC-
TOBIPHOCTI («IOCTOBipHi», «YMOBHOHOCTOBipHi»,
«MaJIOJOCTOBIPHi») 3aJIeXKHO BiJl BEJIMYMHU KOHIIE-
Hrpaiii '’Cs B opraHismi ocoou, MJIA Ta HasB-
HOCTIi/BiICYTHOCTi JOCTAaTHBOI iH(OpMaIlii IPo yMO-
BU MpOBeleHHS BuMiproBaHHs. [lokazaHo, 1110 Bax-

of messages forms an adequate perception of radiation
risk. The main disadvantages of the mass media are
that publications in most cases (95.3 %) are informa-
tive in the form of short messages. There are no ana-
Iytical materials that would draw the population’s
attention to the state of security and the community’s
readiness for emergencies. Mass media, together with
local self-government bodies, do not support the inter-
est of information consumers in the formation of pub-
lic responsibility and adequate awareness of the risks
of living near the NPP. The information field that
forms public opinion does not meet the needs of the
population. The obtained data have theoretical and
practical value for the perspective of the development
of nuclear energy in Ukraine.

For the first time in Ukraine, modeling of dose dis-
tributions in the head and neck structures of a
patient and a medical worker was performed in con-
ditions typical for cone beam computed tomography
(geometry and radiation energy), for the first time,
using an original mathematical model (hybrid math-
ematical phantom of the patient’s head and neck
and radiation sources), doses to radiosensitive
organs and tissues were calculated using the Monte
Carlo method; experimentally validated the results
of Monte Carlo calculations using physical hetero-
geneous phantoms.

Ecological dosimetric models for the reconstruction
of individualized annual effective doses of external
(from all main radionuclides of radioactive emergency
release) and internal (from radionuclides **Cs and
Cs) exposure of the residents of the studied areas
were developed, scientifically substantiated and para-
meterized for the Luhynskyi, Vyshgorodskyi and
Semenivskyi districts.

The methodology for the reconstruction of internal
radiation doses of the population of radioactively con-
taminated territories of Ukraine was developed: for
1986 — using the environmental dosimetric model of
radiocesium migration in the environment and the
model of radiocesium metabolism in the human body;
after 1986 — with the application of the results of milk
monitoring, which was carried out in populated areas
of Ukraine in the post-Chornobyl period. Database
records of human radiation counter (HRC) measure-
ments performed in 1986 are classified by reliability
groups («reliable», «conditionally reliable», «unreli-
able») depending on the concentration of '¥’Cs in the
body of a person, minimal detectable activitye and the
presence/absence of sufficient information about the
conditions of the measurement. It is shown that an
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JINBUM KOMITOHEHTOM JI031 BHYTPIillTHHOTO OTIPOMIiHEHHSI
y nepion micist 1986 p. € mo3a, sika hOpMYEThLCS Bil Hal-
XOMXXEHHSI palliole3ito 3 MiCLEeBUM MOJOKOM Ta MOJIO-
KOIIPOAYKTaMH, a TaKOX 3 IIPOAYKTaMU IUKOI IPUPOIU.

IIpoananizoBaHO BiAINOBIAHICTh HASIBHUX IiAXOIIB 10
XapakTepu3allii BHYTPIIIHbOTO OIIPOMIHEHHS KpU-
TepissM NPUKMHSTTS pillleHb PO 3aCTOCYBAHHSI 3aXUCHUX
3aXOJiB y HaA3BUUYAHHUX CUTyalisx ornpoMiHeHHs. [1o-
Ka3aHo, IO iHAMBiAyaJbHi OCOOJMUBOCTI OiOKiHETUKU
pamioHyKJIiIiB, OyJ0BU Tijla, JiIETU Ta YMOB OIPOMiHEH-
Hsl Mg yac Haa3BUYaliHOI cUTYyallil CYTTEBO BILUIMBAIOTh
Ha OL[IHKU 03 BHYTPILLIHLOI'O OMPOMIHEHHS JIIOAUHU U1
3aCTOCYBaHHS peepeHTHUX J030BUX KOEDilliEHTIB, 110
po3po0IIsIIoThes MiXKHAPOAHOIO KOMICi€l0 3 pagiosioriv-
Horo 3axucty (ICRP) mns mmaHOBMX cuUTyalliit oII-
POMiHEHHSI, HE € JOLILHMMU B HaI3BUYAHUX CUTY-
allisix onpomiHeHHs. Po3po06yieHO MiJIOTHY ABOPiBHEBY
CUCTEMY XapakTepu3allii BHYTPilIHbOIO OMPOMiHEHHS
JIOPOCJIOIL JIIOAUHU MPU HAAXOJKEHHI pagiOHYKIIiAiB IJIs1
3aCTOCYBaHHS B HAA3BMUYAWHUX CUTYaIlisIX OMTPOMiHEH-
Hs; MOKa3aHO, IO po3pobJjieHa cUCTeMa Hd03BOJISIE
LIBUIKO OTPUMATH KOHCEPBATUBHI CKPUHIHTOBI OLIIHKHU
pPiBHiB BHYTPIilLIHBOTO OIIPOMiHEHHSI, BMUSIBUTU Haii-
OiJbIII OMPOMiIHEHUX OCi0 Ta MPOBOAUTH XapaKTepu3a-
L0 iX ONMPOMiHEHHS Ha OiNIbII AeTabHOMY piBHi. Po3-
poOeHU miaxig Hagae MOXIMBOCTI IJIs1 Oinbll edek-
TUBHOTO BUKOPUCTAHHS PECYPCiB IJI OTPUMaHHS J030-
BUX OLIIHOK i TMJaHyBaHHSI KOHTP3axo/iB Yy Haa3BUYali-
HUX CUTYAILisIX.

ITpoBenenuii y 2021 p. KOMIUIEKCHUI pamialiiiHO-
ririEHiYHUA MOHITOPUHI AECSITU HACEJeHUX NYHKTIB
(HIT) Hapoauupbkoro paiiony 2KUTOMUPCHKOI 001aCTi —
cmt Hapoauui, cc. Ceneusn, bazap, Pyaus bazapcbka,
XpucTUHiIBKAa — 2-ra 30Ha, Mortiiiku, 3aniced, daBua-
ku, Pagua, Hosa Pagua — 3-14 30Ha (BChOTO 0OCTEKEHO
645 ocib: 478 — nopocai, 167 — niTn) 1Mokasas, 1110 piyHi
e(eKTUBHI 103U ONpOoMiHEeHHS HacejaeHHs B mux HII
(opMyIOTbCSI B OCHOBHOMY 3a PaXyHOK 103 BHYTPIllIHb-
Oro ONPOMIHEHHSI, i B TIOTOYHOMY pOILli He TepeBUIILY-
10Th 1,8 M3B - pik™!' y mopocaux ta 0,5 M3B - pik!' y miteit
rpu Kputepii P3T 1 M3B - pik’'. 3apeecTpoBaHO He3HAU-
He 3HUWXEHHS PiBHIB BHYTPILLIHHOTO OMPOMiIHEHHS B
ycix oocrexkennx HIT B 1,03—1,1 pa3a mopiBHSIHO 3 pe-
syasratamu JIBJI-moniTopunry 2018 p., 1m0 miaTeepa-
KY€ TOINepeaHI0 AUHAMIKy ITOCTYMOBOIO 3HUKEHHS
PiBHiB OMPOMiHEHHSI HA MOTOYHOMY eTani. OmHaK, CJTifl
BIIMITUTU 3HAYHE YIOBUIBHEHHSI TAKOTO 3HMWKEHHS
MOPIBHSHO 3 TOIEpPeaHIMU eTarlaMU CIIOCTEPEXKEHHS
(2012—2018 pp.).

BusHaueHo, 1110 MOKAa3HMKW 3aXBOPIOBAHOCTI Ha BCi
¢dopMM paKy mepeBUIIYIOTh HAIliOHAJIBHUH PiBeHb Y TPYIIi

important component of the dose of internal radi-
ation in the period after 1986 is the dose formed
from the arrival of radiocesium with local milk and
milk products, as well as with wild nature products.

The correspondence of existing approaches to
the characterization of internal exposure to the
criteria for decision-making on the application of
protective measures in emergency exposure situa-
tions is analyzed. It is shown that the individual
characteristics of biokinetics of radionuclides,
body structure, diet, and exposure conditions dur-
ing an emergency situation significantly affect the
estimation of human internal exposure doses and
the use of reference dose coefficients developed by
the International Commission on Radiological
Protection (ICRP) for planned exposure situa-
tions. appropriate in emergency exposure situa-
tions. A pilot two-level system for characterizing
the internal exposure of an adult with radionu-
clides has been developed for use in emergency
exposure situations; it is shown that the developed
system allows to quickly obtain conservative
screening estimates of the levels of internal expo-
sure, identify the most exposed persons and carry
out characterization of their exposure at a more
detailed level. The developed approach provides
opportunities for more efficient use of resources
for obtaining dose estimates and planning coun-
termeasures in emergency situations.

In 2021, comprehensive radiation and hygiene
monitoring of ten settlements of Narodytsky dis-
trict of Zhytomyr region — Narodychi township, ss.
Selets, Bazar, Rudnya Bazarska, Khrystynivka — 2™
zone, Motiyki, Zalissya, Davidky, Radcha, Nova
Radcha — 3™ zone (a total of 645 people were exa-
mined: 478 — adults, 167 — children) showed that
annual effective radiation doses of the population
in these settlements are formed mainly due to in-
ternal radiation doses, and in the current year do not
exceed 1.8 mSv - year! in adults and 0.5 mSv - year
in children at the RCA criterion of 1 mSv - year.
A slight decrease in the levels of internal radiation in
all examined settlements was recorded by 1.03—1.1
times compared to the results of HRC monitoring
in 2018, which confirms the previous dynamics of a
gradual decrease in radiation levels at the current
stage. However, it should be noted a significant
slowdown of this decrease compared to the previous
stages of observation (2012—2018).

It was determined that the incidence rates for all
forms of cancer exceed the national level in the
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VJIHA 1986-1987 pp. SIR (craHmapTu3oBaHe CITiB-
BimHOIIEHHs 3axBopioBaHocTi) = 106,7 % (95 % no-
Bipunii intepsan (J1I): 104,9—108,5. Mae miciie icToT-
HE IEepEeBUILEeHHS OYiKyBaHOIO piBHS 3aXBOpIOBa-
HOCTi Ha pak IuTonoaioHoi 3ano3u cepen YJIHA —y
4,5 paza, eBakyiioBaHux — y 3,8 paza, MelIKaHIIiB
P3T — y 1,3 paza. PiBeHn 3axBopioBaHOCTiI Ha JTiMpo-
MU Ta JeiikeMii B YJIHA Ta eBakyiloBaHUX TIepeBU-
IIy€ HallioHaTbHUI piBeHb B 1,4 pasza. 3axBopio-
BaHicTh xXiHOK YJIHA Ha pak MoJI04YHOI 3aj1031 B 1,6
pasa BUILIMIT 32 OUiKyBaHUI piBeHb. Y MemkaHoK P3T
Ta €BaKyMOBaHUX TaKOTO 3pOCTaHHS HE BiAMi4eHO.
[IpoBeneHo aHasi3 CTPYKTYpU MEAUYHUX EKCITepPT-
HUX CIIpaB 3B’SI3KY 3aXBOPIOBaHb, iHBaJIiTHOCTI Ta
OpUYMH CMEPTi MOCTpaXKaaauX BHACIIOK aBapii Ha
YAEC vy BigmaneHoMy TmiciasiaBapiiHOMy TIepiofi.
Bnponos:x 2013—2020 pp. oHKOJIOTiYHA MATOJIOTIs
ckinana — 53,69 % BuUIagKiB MEOUYHOI €KCIIEPTU3U
3B’SI3Ky 3aXBOPIOBAaHb 3 BIJIMBOM HACJIiIKiB aBapii Ha
YAEC. IlaTomorist cepueBo-CyIMHHOI CUCTEMU 3aii-
Mae apyre wmicie (39,62 %) B CTpyKTypi MeaIu4HOI
eKCIepTU3NU MOCTpaxKaaJuX BHACHiAOK aBapili Ha
Yopuoounbcwkiit AEC. I'X mominyBana cepen cep-
1IeBO-CYAMHHMX 3aXBOPIOBaHb, 1110 MPU3BEIU 10 iH-
BajtimHocTi (86,2 %) Ta MoB’s13aHi 3 poOOTaMHM 3 Ha-
cininkamu aBapii HAa HAEC. Y cTpyKTypi cepLieBo-Cy-
IUHHUX 3aXBOPIOBaHb, 110 MPU3BEIN IO CMEPTi Ta
nop’s3aHi 3 Hachigkamu asapii Ha YAEC, rinep-
TOHIYHa XBopoOa Oyia BusiBjieHa y 78,9 % BUIIAJIKiB.

HAYKOBO-OPTAHI3ALIITHA
TA METOJANYHA AIAJBHICTD
BupaBauua nisibHiCTb. 3a pe3ybraTaMM HayKOBUX
nocaimkedb y 2021 poui y HHIIPM BupaHo 1 36ipHUK
HayKOBMX TMpallb, OMyOJIiKOBAaHO 8 METOOTUYHUX PEKO-
MeHallii Ta 5 iHpopMaLiiTHUX JINCTIB (€JIEKTPOHHI BH-
nmanHs). [linrotoneHo 295 HaykoBuUX IyoJtiKartiii; 217 y
BITYM3HSIHMX BUJAHHSIX Ta 78 — 3aKOPAOHHMX, i3 HUX 7
MoHorpadiit, 63 cTarTi y HayKoBUX (PaxoBUX JKypHaIax
(BiTUM3HSIHMX — 25, 3aKopnoHHUX — 38); 75 po3aiiiB y
MoHorpadisix Ta cTaTeil y BITYM3HIHUX 30ipHUKAX Hay-
KOBUX Tpalib; Te3 gonosineit — 140; 10 cTaTeil y HayKo-
BO-TIONYJISIpHUX BUIaHHsIX. KijbKicTh cTaTeit y BujaH-
HSIX, IO iHIEKCYIOThCSI HAyKOMETPUUYHUMM OazamMu
Web of Science Core Collection Ta/a6o Scopus — 68.
InnoBaujitna aisnpHicTs. Y 2021 poui mogaHo 6 3a-
SIBOK Ha BUJIa4y OXOPOHHMX JOKYMEHTIB, OTPUMaHO
4 TIaTeHTH Ha KOPUCHY MOJeb Ta 1 CBiIOLITBO MpoO
aBTOpChKe TpaBo. 3amporoHoBaHO A0 «IH(op-
MatiitHoro 6iomerens HAMH» 2021 p. 29 HoBoBBe-
neHb. CTBOPEHO 9 HOBUX TEXHOJIOTIM.

EW of the Chornobyl accident group in 1986-1987.
SIR (standardized incidence ratio) = 106.7 % (95 %
confidence interval (CI): 104.9—108.5. There is signif-
icant excess of the expected incidence rate of thyroid
cancer among EW — 4.5 times, evacuees — 3.8 times,
residents of radioactively contaminated territories —
1.3 times. The incidence rate of lymphomas and
leukemia in EW and evacuees exceeds the national
level by 1.4 times. The incidence of breast cancer in
women of EW is 1.6 times higher than the expected
level. No such increase was noted in the residents of
RCA and evacuees.

An analysis of the structure of medical expert cases
on the connection of diseases, disabilities and causes of
death of victims of the accident at the ChNPP in the
distant post-accident period was carried out. During
2013—2020, oncological pathology accounted for
53.69 % of cases of medical examination of the connec-
tion of diseases with the impact of the consequences of
the accident at the ChNPP. Pathology of the cardiovas-
cular system takes the second place (39.62 %) in the
structure of the medical examination of victims of the
accident at the ChNPP. Arterial hypertension (AH)
dominated among cardiovascular diseases leading to
disability (86.2 %) and related to works with the conse-
quences of the accident at the ChNPP. In the structure
of cardiovascular diseases that led to death and related
to the consequences of the accident at the ChNPP, AH
was found in 78.9 % of cases.

SCIENTIFIC-ORGANIZATIONAL

AND METHODOLOGICAL ACTIVITIES
Publishing activity. According to the results of scien-
tific research in 2021, the NRCRM published 1 col-
lection of scientific papers, 8 methodical recommen-
dations and 5 information letters (electronic edi-
tions) were prepared and published. NRCRM scien-
tists published 295 scientific publications: 217 in
domestic publications and 78 in foreign ones;7
monographs, 63 articles in specialized scientific jour-
nals (domestic — 25, foreign — 38); 75 chapters in
monographs and articles in national collections of
scientific works and 140 abstracts have been pub-
lished in journals and collections of scientific papers,
which 68 are part of the scientometric databases
Scopus and Web of Science.

Innovative activity. In 2021, 6 applications for secu-
rity documents were filed, 4 utility model patents and
1 copyright certificate were obtained. 29 innovations
have been proposed for the 2021 NAMS Newsletter. 9
new technologies have been created.
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IMinroroBka kaapiB. HaykoBuii moTeHIian
HHIIPM 6a3yeTbcsl Ha KaapoBiii OCHOBI i3 123 Hay-
KOBUX CITiBPOOITHUKIB; 3 HUX KaHIWAATIB HayK — 59;
JOKTOpiB HayK — 25; npodecopiB — 18; akameMikiB
HAMH Vkpainu — 2, 4jeHiB-KOpPECIOHIEHTIB
HAMH VYkpainu — 2. 3acinyXeHMX Aisl4iB HayKW i
TexHikn Ykpainm — 10, 3acimyXeHux JikapiB — 35,
3acny:keHUX MpaliBHUKIB OXOPOHMU 3A0pPOB’S YK-
painu — 1. Y 2021 poui B acnipantypi HHIIPM Hag-
yayiocs 12 ocid, y Tomy uuciai 7 — ouHa (popMa HaB-
YaHHS Ta S5 — 3a04Ha.

JlikyBaJIbHO-IiarHOCTUYHY Ta NMPOMINTaKTUUHY JislTh-
Hicte HHIIPM 3a6e3meuye KiliHika B CKJIali cTallioHa-
py Ha 534 jixka Ta ABOX MOJIKJIiHIK: pamialiifHOro
PEECTPY Ta KOHCYJIBTAaTUBHOI JOMIOMOIM IS JOPOCJINX i
nireti (950 BinBinyBaHb Ha IeHb). B yMoBaXx MOiKITiHIKA
Ta ctarioHapy kiiHiku HHIIPM 3nilicHIoeTbesl HamaH-
HSI MEAWYHOI JOMOMOTH 100 AiarHOCTUKU, JIiKyBaH-
HsI, peabimiTaliii, TpoiTaKTUKKN 3aXBOPIOBAHb Ta €KC-
MepTU3H iX 3B’SI3KY 3 BIUTMBOM i0Hi3YyI0UOi pafiallii oco-
0aM, sKi rocTpaxaaiu BHacainok asapii Ha HAEC.
Y 2021 poui NOJiKIiHIKOWO pagialiiiHOro peecTpy Ta
KOHCYJIBTATUBHOI JoroMoru oocrexkeHo 11 690 amOy-
JIAaTOPHUX IMAalliEHTIB JOPOCIUX Ta HiTe Ta 5 129 marti-
€HTIB JOPOC/MX Ta JiTel, HAINpaBJEHUX Ha KOHCYJIb-
Talii 0 CHEeLialicTiB 3i CTaliOHAPHUX BilJiIeHb Kli-
Hik#. 3a MporpamMoIo KJIiHiKO-eITiIeMioIoTiTHOTO peec-
tpy (KEP) o6crexxennst nposeneHo 6 406 mauieHTam
(54,8 % Bin 3araIbHOI KUTbKOCTI aMOYJIaTOPHUX MalliEH-
TiB), 3 HUX 2 990 nopociux nauieHTiB (46,7 %) Ta 3 416
niteit (53,3 %). Bchoro B cramioHapHMX BiIIiICHHSX
KJIiHIKM TIpOJIiKoBaHO 5 368 Malli€HTiB, 3 HUX Yy Bil-
JineHHsx 1151 gopociux — 4 744 mauientu (88,4 %) Tay
BimmiieHHSIX T fiteid — 624 nmaientr (11,6 %). Buko-
HaHHS TUIaHy JiKKo-oHiB 51,7 %. IlpoaikoBaHo 223
Malli€HTIB 3 KOPOHaBipycHO0 xBopoodoro COVID-19.

LleHTpanbHOI0O MIiXBiTOMYOIO €KCITIEPTHOIO KOMi-
cieto MO3 YkpaiHM 3 BCTaHOBJICHHSI MPUYMHHOIO
3B’SI3KY 3aXBOPIOBAaHb i TMMPUYNH CMEPTi 3 BIUIUBOM
HacnigkiB aBapii Ha YAEC BrnpomoBx 2021 poky
npoBeaeHa MeAuWYHa ekcrieptusa 5315 crpaB noct-
paxnanmx.

B pamkax MixkHapOJHOTO HAyKOBO-TEXHIYHOTO CITiB-
pobitHuuTBa y 2021 polii BUKOHYBaJIOCh 6 CIIJIBHUX
HayKoBux TeM. [IpoBeaeHo online 2 MixkHAapOAHUX Ha-
YKOBUX (hOpYMM, HAyKOBLi B3sIM ydacTh online y 57
MixKHapomgHUX HaykoBmx 3axogax. HHLIPM y 2021
polLli TIPOIOBXKYBAaB CITiBPOOITHULITBO B paMKaX MiX-
HapoaHoi gocaigHuLbKoi mporpamu COVNET.

basuka Humwutpiii AHaronilioBuu, akan. HAMH
VYkpainn, n-p men. Hayk, npodecop, Cymko Bikrop

The scientific potential of the NSCRM is based on
the staff of 123 researchers; from them doctors of sci-
ences — 25; candidates of sciences — 59; professors —
18; Academicians of the National Academy of
Medical Sciences of Ukraine — 2, Corresponding
Member of the National Academy of Medical
Sciences of Ukraine — 2, Honored Workers of Science
and Technology of Ukraine — 10, Honored doctors —
5, Honored healthcare workers of Ukraine — 1; post-
graduate students — 12, including 7 full-time and 5
part-time postgraduate students.

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 radiation
registry and counseling for adults and children (950
visits per day). In the conditions of the polyclinic and
inpatient clinic of the NRCRM, medical assistance is
provided for the diagnosis, treatment, rehabilitation,
prevention of diseases and examination of their con-
nection with the impact of ionizing radiation to per-
sons injured as a result of the accident at the
Chornobyl Nuclear Power Plant.In 2021, the radiation
registry and counseling clinic examined 11690 outpa-
tients of adults and children and 5,129 adult and child
patients referred for consultations to specialists from
inpatient departments of the clinic. Under the CER
program, 6406 patients (54.8 % of the total number of
outpatients) were examined, including 2990 adult
patients (46.7 %) and 3416 children (53,3 %). A total
of 5,368 patients were treated in the clinic’s inpatient
departments, of which 4,744 patients (88.4 %) were
treated in adult departments and 624 patients (11.6%)
in children’s departments. Fulfillment of the bed-day
plan 51.7 %. 223 patients with the coronavirus disease
COVID-19 were treated.

During 2021, the Central Interdepartmental Expert
Commission of the Ministry of Health of Ukraine for
establishing the causal relationship of diseases and
causes of death with the impact of the consequences of
the accident at the Chornobyl nuclear power plant
conducted a medical examination of 5,315 cases of
victims.

As part of international scientific and technical
cooperation, 6 joint scientific topics were implement-
ed in 2021. 2 international scientific forums were held
online, scientists participated online in 57 internation-
al scientific events. In 2021, the NRCRM continued
cooperation within the framework of the COVNET
international research program.

Bazyka Dymytriy, Academician of National Academy
of Sciences of Ukraine, Doctor of medical sciences,

@ 22



ISSN 2304-8336. pobnemn paniauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

ACTIVITIES

AND PROSPECTS

OnexkcanapoBuy, 4dieH-kopecrmoHaeHT HAH VYk-
paiHu, a1-p Mel. Hayk, npodecop, IlBaiiko JlroonMuia
IBaHiBHa, A-p Mel HayK, CT. HayK. CIIiBp., ApolIeHKo
Kanna CrenaHiBHaA, KaHA. MeJ. HayK HaropomKeHi
nouecHuMU rpamotamu BI'OI «Coro3-YopHoOuib»
YKkpainn ta Megamno «PariBHUKaM oacTBay (1o 35-
pivust YopHOOMITBECHKOT KaTacTpodn).

Cymko BikTop OnexcaHapoBUY, YIeH-KOPECIIOH-
neHT HAH VYkpainu, a-p men. Hayk, mnpodecop, B
ciuni 2021 p. 3a BaroMuii 0coOOMCTUI BHECOK Y 3a0€3-
MeYeHHS PO3BUTKY MEAUYHOI HAyKU, OaraTopiyHy Ta
CYMJIIHHY Mpalllo Ta BUCOKHUI mpodecioHanisaM Ha-
ropomxeHuin opaeHom IlIpernmomob6Horo Aramita
Linurens ITeyepcbkoro.

IIpesupent OnaroniiiHoi opranizauii KIHEV-
Kinderhilfe Kiew e.V., m. Baitn-na-Peitni (Himeuun-
Ha), IO Hama€e TyMaHiTapHY AOIMOMOTY KIIiHilli
HHIIPM, Xapmc Tomac Pynonasd Maptin (HARMS
Thomas Rudolf Martin), HaropomkeHuit 3HAKOM
nomanu HAMH VYkpainu.

V 2021 poui B.O. Cyuiko, a-p Mea. Hayk, npod.,
MEPIINiA 3aCTYITHUK FeHepaJIbHOTO TUPEKTOpa 3 Hay-
KoBoi poboru HHIIPM o0paHuii 4jieH-KOpeCIIOH-
nmenrom HAMH VYkpainu; A.A. Yymak, n-p Men. Ha-
VK, ipod., AMpeKTop IHCTUTYTY KITIHIYHOI paionorii
HHIIPM o6panuit yieH-KopecnoHaeHtoMm HAMH
VYxpainu; I.T. Maracap, n-p Men. Hayk, Ipod.,
3aBimyBau Jabopartopii ririeHyu xapuyBaHHs i Oe3me-
KM iXi [HCTUTYTYy eKCTiepUMEHTAIbHOI pajlioyorii OT-
puMaB JUILJIOM akajaemika HalioHanbHOI akagemii
HayK BHMIIOI OCBiTU YKpaiHU IO BilJiJIEHHIO Meau-
LIMHU.

YV 2021 poui HepxxaBHa yctaHoBa «HauioHanbHU
HayKOBUM LeHTp panpiauiiitHoi meauunmaun HAMH
VkpaiHu» HaropomxeHa MixHaponHow MeMopi-
anpHolo npemiero JIi Yon Byka 3a BumatHuii BKiag y
rajay3i OXOpoHU 340POB’s.

IHOOPMALIA NPO ABTOPIB

ba3uka Aumutpin AHaTonikioBUY — JOKTOP MeUUYHUX Ha-
VK, npodecop, akagemik HAMH Ykpainu, 3aBigyBay Bigginy
KNiHiYHOT iMyHoNorii IHCTUTYTY KNiHiYHOT pagionorii, reHe-
panbHuit aupekTop [epxasHoi ycTaHoBU «HauioHanbHuMi
HAYKOBWIA LIEHTp pagiauiiiHoi meguumHu HauioHanbHOT aka-
pemii meguyHux Hayk Ykpainu» (HHLIPM), m. Kuis, Ykpaina
Cywko Biktop OneKcaHAPOBUY — JOKTOP MeAUYHUX HayK,
npodecop, un.-kop. HAMH YkpaiHu, nepwuit 3acTynHuk re-
HepanbHoro gupektopa HHUPM 3 HaykoBoi po6oTH, Kepis-
HUK Bigfiny Mefu4yHOi eKcnepTu3n Ta NikyBaHHA HACNigKiB
BNAMBY pajiauiiHoro onpomiHeHHs, IHCTUTYT KNiHiYHOT
pagionorii, HHLPM, m. Kuis, Ykpaina

Sushko Viktor, Corresponding member of the National
Academy of Sciences of Ukraine, Doctor of medical
sciences, Lyudmila Ivanivna Shvayko, Doctor of med-
ical sciences, Zhanna Stepanivna Yaroshenko, Ph.D.,
were awarded honorary diplomas of Unit-Chornobyl
of Ukraine and the «Savers of Humanity» medal (for
the 35" anniversary of the Chornobyl disaster).

Sushko Viktor, Corresponding Member of the
National Academy of Sciences of Ukraine, Doctor of
medical sciences, in January 2021, for his significant
personal contribution to the development of medical
science, long-term and conscientious work and high
professionalism, he was awarded the Order of
Venerable Agapit the Healer of Pechersk.

Harms Thomas Rudolf Martin, President of the
KIHEV-Kinderhilfe Kiew E.V. Charity organization
in Weil-on-Rhein (Germany), which provides
humanitarian aid to the NRCRM clinic, was awarded
the Badge of Honor of the National Academy of
Medical Sciences of Ukraine.

In 2021, V.O. Sushko, Dr. Med. Sciences, the first De-
puty General Director for scientific work of the NRCRM
was elected a Corresponding Member of the National
Academy of Sciences of Ukraine; A.A. Chumak, Dr.
Med. Sciences, Director of the Institute of Clinical Ra-
diology of the NRCRM, elected a Corresponding Mem-
ber of the National Academy of Sciences of Ukraine; I.T.
Matasar, Dr. Med. Sciences, Head of the Laboratory of
nutrition hygiene and food safety of the Institute of Expe-
rimental Radiology, received a diploma of an Aca-
demician of the National Academy of Sciences of Higher
Education of Ukraine in the Department of Medicine.

In 2021, the State Institution «National Research
Center of Radiation Medicine of the National
Academy of Sciences of Ukraine» was awarded the
Lee Jong-wook International Memorial Award for
outstanding contribution to the field of Health Care.
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