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PE3YJBLTATU POBOTU 1Y “HALIIOHAJIbHUUN HAYKOBU1
HEHTP PATIALIMHOT MEIVUITMHU HAIIOHAJIBHOT AKAJTEMII
MEINYHUX HAYK YKPATHI” ¥ 2013 POIII

WopiyHuit 3BiT BigoOpaXKye OCHOBHI pe3ynbTath LisnbHOCTI [epxaBHoi ycTaHoBM “HauioHanbHWit HayKOBUI LLeHTP
papiauiitHoi megnumHu HauioHanbHoi akapemii meguuHux Hayk Ykpainu” (HHLIPM) 3 meguuHux npobnem YopHo-
6unbcbkoi katacTpodu, paaiauiiHoi meauuuHK, paagiobionorii, pagiauinHoi ririeHn Ta enigemionorii, cnisnpaui 3 BO-
03 B Mepexi MeANYHOT rOTOBHOCTI Ta ;ONOMOTNY NpU paaialiiHux aBapisx y 2013 p.
OcHOBHi pe3ynbTaTi JLOCHIAKEHb BKIOYANM JOCHiAXeHHs nonimopdismy reHiB XRCCT Ta XPDy XBOPUX HA pak LWMTO-
noAi6HoiT 3an03u, reHotuny GG reHa CD38 sk haKTOpPy pU3MKY PO3BUTKY XPOHiIUHOT niMcbouUTapHOT Neiikemii; yacTotu
myTauinn 185delAG Ta 5382insCy reHi BRCATy XiHOK 3 pakoMm rpyaHOT 3a7103¢, KOTHITUBHOT yHKLiT Ta eKcnpecii reHis
TERF1, TERF2, TERT, Ta JOBXMHM TE€JIOMEP NPW ONPOMIHEHHT NIOAMHM B iHTepBaNi Manux fo3. Po3po6neHo Mofeni cucre-
MK “I)Kepeno—po3ciloyi/ekpaHytoyi CTPYKTYpU—toanHa” ana po3paxyHKy napuiaNnbHUX 3HaYeHb 03 Ha KpULWTaNuK
0Ka, aflanToBaHO Ta po3p06JeHO HOBi METOAM OLiHIOBAHHA pafiallinHux pusnkie. B koropti yyacHukis JIHA ony6niko-
BaHO pafiauifHi pU3MKK NneliKeMmii, B TOMY YMCNi XpOHi4HOT NiMbOLMTAPHOT 32 AAHUMU AOCNiAXKEHb “BUNALOK-KOHT-
ponb” 3a 20 poKiB cnocTepexeHHs. Y NiKBigaTopiB BCTAHOBNEHO 3pPOCTaHHA yNpoaoBk 1988—-2011 pp. HenyxnuHHOT
3aXBOPIOBAHOCTI 3 MAaKCUManbHUMK PiBHAMMK Yepe3 12-21 pokiB Nicns onpoMiHeHHSA. 3aXBOPIOBaHICTb €BaKYMNOBaHO-
O HaceneHHa Mae Bi XxBuUni NigoMy — y nepuwi poku nicns aBapii 1a yepes 12 pokis. EkcnepumeHTanbHi gocnipxeH-
HA CTOCYBanuCs BMAMBY pajioMoandikaTopiB Ha KNiTUHHI CUCTEMM, Yy HACENEeHHS BUBYEHO CTaH PenpoayKTUBHOT
(YHKLiT, 0CO6MBOCTI AUTAYOrO XapyyBaHHA Ha PafioaKTUBHO 3abpyAHeHNX TepuTopisax. Y 3BiTi TakoX BifoOpaxeHo
pe3ynbTaTu HayKOBO-OpraHisauiitHoi, nikyBanbHO-npodinakTMYHOi po6OTH, NiArOTOBKM KafLpiB Ta BNPOBAAKEHHS.
3BiT HHLLPM 3atBepaxeHo Ha 3acigaHHi Haykosoi pagn HAMH Ykpainu 03.03.2014 p.
KniouoBi cnoea: HHLPM, edhekTvt onpomiHeHHS, piyHUil 3BiT, HAYKOBi JOCHIAXKEHHSA, AIANbHICTb KNiHiKK, MiXHapoa-
He cniBpobiTHULTBO, Kaapy.

Mpobnemu padiayitinoi meduyuru ma padio6ionozii. 2014. Bun. 19. C. 14-25.
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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 2013

Research activities and scientific advance achieved in 2013 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
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report. Key points include the research results of XRCC7 and XPD gene polymorphism in thyroid cancer patients, CD38
gene GG genotype as a risk factor for chronic lymphocytic leukemia, frequency of 185delAG and 5382insC mutations
in BRCAT gene in women with breast cancer, cognitive function and TERF1, TERF2, TERT gene expression both with
telomere length in human under the low dose radiation exposure. The “source—scattering/shielding structures—
man” models for calculation of partial dose values to the eye lens and new methods for radiation risk assessment
were developed and adapted. Radiation risks of leukemia including chronic lymphocytic leukemia in the cohort of
liquidators were published according to the “case-control” study results after 20 years of survey. Increase of non-
tumor morbidity in liquidators during the 1988-2011 with the maximum level 12-21 years upon irradiation was
found. Incidence in evacuees appeared being of two-peak pattern i.e. in the first years after the accident and 12
years later. Experimental studies have concerned the impact of radio-modifiers on cellular systems, reproductive
function in the population, features of the child nutrition in radiation contamination area were studied. Report also
shows the results of scientific and organizational, medical and preventive work, staff training, and implementation

of innovations.

The NRCRM Annual Report was approved at the Scientific Council meeting of NAMS on March 3, 2014.
Key words: NRCRM, radiation effects, annual report, research, clinical activities, international co-operation, staff.
Problems of radiation medicine and radiobiology. 2014;19:14-25.

HepxaBHa yctaHoBa “HaulioHaJllbHUIA HAayKOBUI LIEHTP
pagiauiiiHoi MeauuuMHu HauioHanbHOI akageMii Me-
anyHux Hayk Ykpainu” (HHIIPM) e ronoBHoOlO ycTa-
HOBOIO B YKpaiHi 3 MeaAu4YHuX TpobiieM YopHOOUIb-
CbKO1 KaTacTpodu, pagialiiHOI MeIULIMHU, Paaiodio-
Jlorii Ta 3 NuUTaHb palialliiiHOI TirieHu, pagiauiiiHol
emigemMioJiorii, € HeHTpoM, aKuii criBrpaliioe 3 BOO3 B
MepexXi MeAUYHOI TOTOBHOCTI Ta JOMOMOTH MpPU paidia-
LiAHUX aBapisx.

Y 2013 p. B HHUUPM BukoHyBanoch 36 HayKOBO-
JocnigHux po6iT: 31 — 3a 6omkeroM HAMH Ykpainu
(bynmameHTanbHUX — 17, mpukiaagHux — 14); Ha 3aMOB-
JeHHs1 JlepkaBHOro crewiajizoBaHOro IIiAIIPUEMCTBA
“Yopaoobmiscbka AEC” — 1; 3a TpaHTOM iHO3eMHUX
¢onnis — 3 HJIP; Ha 3amMoBieHHsT YKpaiHCHKOIO HAyKO-
Bo-TexHosioriyHoro neHtpy — 1 HJIP. Kpim Toro, 3a
porpaMaMiy MiXKHapOZHOTO HayKOBO-TEXHIYHOTO CIIiB-
pobiTHuLTBaA — 1.

Y 2013 p. 3aBepuieni 6 HIP, axi ¢inaHcysanucs 3
oromkety HAMH, 3a rpantoMm iHOo3eMHMX (OHIIB — 1
HIP.

PE3VJIBbTATU ®YHIAMEHTAJIBHUX
JOCIIIZKEHDb

B 2013 p. npoaoB:KeHO BIPOBAIKEHHSI MOJEKYJISIPHUX
METOMiB JOCHIIK€HHSI A BU3HAYEHHSI MEXaHi3MiB
pagialiiiHuX e(eKTiB.

B ramysi pocimimkeHHS MyXJIMHHUX €(heKTiB BHepIe
BCTAHOBJIEHO 3HAYEHHS IOJiMOp(di3My reHiB penapailii
JAHK XRCC1Tta XPDy ¢popMmyBaHHi 1ecTabiizalrii reHo-
MY COMaTUYHMX KJIITUH B OCi0, sIKi 3a3Ha/IM il i0Hi3yI0-
yoi pamianii BHacaigoK aBapii Ha YopHoOuabchbKiit AEC
i 3axBopisiM Ha pak mMTOonoAioHoi 3an03u (PII3). Bu-
SIBJICHO, 1110 HOCIMCTBO TOMO3UTOTHUX MiHOPHMX ajiesiei

State Institution “The National Research Center
for Radiation Medicine of the National Academy
of Medical Sciences of Ukraine” (NRCRM) is the
main institution in Ukraine in the issues of med-
ical problems of the Chornobyl accident, radiation
medicine, radiobiology, radiation hygiene, and
radiation epidemiology. NRCRM collaborates
with the WHO network of medical preparedness
and assistance in radiological accidents

In 2013 there were 36 research projects carried
out at the NRCRM, namely 31 (17 of basic and 14
of the applied research) using the NAMS budget
funds, 1 under the contract with the State Spe-
cialized Enterprise “Chornobyl NPP” 3 accord-
ing to a grant of the foreign fund, 1 under the con-
tract with the Ukrainian Scientific-Technology
Center; and 1 within programs of international
scientific and technical cooperation.

There were 6 research projects completed in 2013,
which were funded from the budget of NAMS and
1 — by foreign grants.

RESULTS OF BASIC

RESEARCH

Implementation of molecular methods of research
for identification of radiation effects mechanisms
were continued in 2013.

For the first time in the study of tumor effects
the role of polymorphism of DNA repair genes
XRCCI and XPD in genome destabilization of
somatic cells in persons who were exposed to ion-
izing radiation after the Chornobyl accident and
developed the thyroid cancer (TC) were deter-
mined. Carriage of homozygous minor alleles of
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reHa penapauii JJTHK XRCCI GIn399GlIn € dakTopom
pu3uky po3ButKy PIII3 3a yMOB BIUIMBY iOHi3ylO4OTO
BUTIPOMIiHIOBaHHS i MOxXe OyTu (paKTopoM it popMmy-
BaHHS TPYNU PU3UKY CXUJIBHOCTI IO PO3BUTKY pajia-
HilfHO-acouiiioBaHOI OHKOJIOTNIYHOI MaTOJOrii IIUTO-
MOIOHOI 3aJ103M.

Bcranosneno, mo Hocii reHotunny GG rena CD3S,
nocTpaxaaji BHacainok aBapii Ha YAEC, maloTh minBu-
IIEHUI PU3UK PO3BUTKY XPOHIYHOI JiMbouUuTapHOI
JIelikeMii; 1ie MiATBEepAXY€E OaHi Mpo Te, IO MOJi-
mopdizm rerna CD3S € omHUM i3 paKTOPIB, IKi BU3HAYA-
JOTh CXWJIBHICTD 10 XpOHIYHOI JIiM(OLIMTapHOI JIeHKeMii.

Bnepiie mocaigkeHo yactotry myrtauiit 185delAG Ta
5382insC y reni BRCA1y 247 xinok-ydacHukiB JIHA ta
eBakyiioBaHuX 3 30-KiJOMETpOBOI 30HU 3 paKOM TPY/I-
Hoi 3ano3u (PI'3) Ta y xXiHOK 0€3 OHKOJIOTiUHOi IMaTo-
Jorii. BcraHoBneno, mo aaroput™ BOADICEA Ta
ManuecrepchKa OajbHa CUCTeMa MAalOTh Kpally OUCK-
PUMIHYIOUY MOTYXHICTb, MPOTHOCTUYHY LIiHHICTb MO-
3UTUBHOIO Ta HEraTUBHOIO PE3YJIbTaTiB IJisl pO3paxyH-
Ky pM3uKy HocilictBa mytauiit BRCAI/2 nnst XiHOK,
nocTtpaxnanux BHachigok aBapii Ha YAEC. BusiBneHi
TICUXOJIOTiYHi 0COOIMBOCTI XiHOK, XBopux Ha PI'3. Po3-
poOJieHI peKoOMeHIalil 1I0J0 MPOBEeIeHHSI MEIUKO-Te-
HETUYHOTO KOHCYJBTYBAaHHSI XiHOK, SIKi 3a3HaJM il
ioHi3yrouoi panianii BHachaigok asapii Ha YAEC mono
po3BUTKY PI'3.

B HHLIPM npoaoBxXeHO CHibHi JOCTiIKEHHS Jac-
TOTH Ta MOJIEKYJISIPHUX MEXaHi3MiB 1LIepeOpOBacKyIsIp-
HHX 3aXBOPIOBaHb 3a IIPOrpaMol0 7-1 paMKOBOI IIporpa-
mu €spocoiosy CEREBRAD. IlokazaHo, mo B y4ac-
HukiB JIHA na YAEC, onpomiHeHUX y Aiana3oHi 103 10
500 m3B, BigOyBa€eThbCsl 3arajibHe 3HMXKEHHSI KOTHITHB-
HOI (byHKIIII 10 piBHS JIETKOro AediluTy, 3 OiIb1LI BUpa-
JKEHOIO MCUXOMNATOJOTIYHOI CUMNOTOMATUMKOIO Ha TJIi
rinepekcnpecii reny TERFI Ta 3HUXEHOI eKcIpecii
TERF2, reny tenomepasu TERT, CD34" kiituH-miomne-
penHUKiB, T-KJIITUHHOIO PELEHTOPY.

BcTanoBneHO 3HMKEHHST KOTHITUBHUX (PYHKITINA B YCiX
rpymnax oOCTeXyBaHMX YYaCHUKIB JiKBimauii HacminkiB
aBapii. Y oNnpoMiHeHUX in ufero 30epiraroTbCs AUCTap-
MOHiISI PO3BUTKY iHTEJIEKTY Ta €MOLilHO-IOBEIiHKOBI
posmagn, EEI xapakrepm3yeThcs “CIUIONIEHICTIO,
VIIOBUJIBHEHHSIM Ta MapOKCHU3MaJbHOK aKTUBHICTIO.
BcranosneHo rinepexkcrpecito reHy TERFI Ta 3HIXeHY
ekcripecito reHy TERF2 Ha (oHi 3HMXKEHHST eKCIIpecii
reHy tenomepasu TERT y MoHOHYKIIeapax Tiepudepmnd-
HOi KpoBi. BcTaHoBieHO 30epeXeHHsS KOpelsiiiiHOTO
3B’SI3Ky MiX TOBXWHOIO TEJIOMED i BIKOM Ta KOTHIiTUB-
HOIO (YHKIIi€IO Yy BigmaJjeHOMY Mepiofi MiCas OIMpo-
MiHeHHS. Y cy0’€KTiB, OIMPOMiHEHHUX in utero, BUSIBICHO

DNA repair gene XRCC/ GIn399GIl was found
being is a risk factor for thyroid cancer developing
under the influence of ionizing radiation and can
be a criterion for risk group selection of persons
predisposed to onset of radiation-associated thy-
roid cancer.

Increased risk of chronic lymphocytic leukemia
developement in carriers of GG genotype of CD38
gene survived after the Chornobyl accident was
found. This data confirms that the CD38§ gene
polymorphism is one of the factors that determine
predisposition to chronic lymphocytic leukemia.

For the first time the frequency of 185delAG and
5382insC mutations in BRCAI gene in 247 female
liquidators and evacuees from the 30-km zone
with breast cancer and women without cancer was
studied. The BOADICEA algorithm and Man-
chester point system were found being of better
discriminative power and predictive value for pos-
itive and negative results of risk calculating of
BRCA1/2 mutations carriage in women survived
after the Chornobyl accident. Psychological fea-
tures of women having breast cancer were found.
Recommendations for the genetic consultation
retarding a breast cancer risk in females exposed to
ionizing radiation after the Chornobyl accident
were issued.

Joint research of frequency and molecular mech-
anisms of cerebrovascular diseases according to 7%
Framework Program of the European Union
CEREBRAD were continued. General decline to
the level of mild cognitive function deficiency with
more severe psychopathological symptomatology
on the background of gene TERF1 overexpression
and reduced expression of TERF2, gene telomerase
TERT, CD34" progenitor cells, T-cell receptor in
liquidators of the Chornobyl accident irradiated in
the dose range up to 500 mSv was shown.

The cognitive decline in all groups of surveyed
accident consequences liquidators was found.
There is a disharmony of intelligence and emotion-
al and behavioral disorders in persons irradiated in
utero. EEG in them is characterized by “flatten-
ing”, retardation, and paroxysmal activity. TERFI
gene overexpression and reduced expression of gene
TERF2 on a background of reducing expression of
telomerase TERT gene in peripheral blood mono-
nuclear cells were found. Still remaining correlation
between telomere length and age and cognitive
function in the remote period after irradiation was
found. Study showed a reduction in the total level of
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3HUXKEHHST €KCIIpecii CyMapHOTO piBHSI KIITHH 3
CD3/TcR off* Ta y8" x1iTHH, a TAKOX IiABUILEHHS KiJlb-
kocti CD34738" KliTUH-TIONEPEIHUKIB Y ITOPIBHAHHI 3
OINMPOMiHEHUMH Y TIEPIINI PiK ITiCAsT HAPOIKEHHS.

B panHboMy mepiofii Ticjisi OMpOMiHEHHST BCTaHOBJIE-
HO TEHJEHIIiI0 10 CKOPOYEHHS BiTHOCHOI TOBXWHMU Te€-
JIoMep y Aiama3oHi 103 10 20 M3B Ta KOpensiiiiHi 3B’ 13-
KM MiX 103010 OMPOMiHEHHS Ta piBHEM KJITWUH 3
ekcripecieto rictrony H2AX. Tlpu HUTOreHETUYHOMY
00CTexXeHHi Tpynu ocib, sKi Majlu npodeciiHuil KOH-
TaKT 3 MaJIMMU J103aMU 10Hi3yIOUOTO BUIIPOMiHIOBAHHSI
i Jyac y4acTi B poOOTax i3 mepeTBOpPeHHs 00’ €KTY “VYK-
purts” JCIT “YopHoObunscbka AEC” Ha €KOJIOTiYHO
0e3neyHy CUCTEMY, BUKOPUCTAHO yIOCKOHAJIEHY aBTO-
pamu TecT-cuctemy — “G2 bleomycin sensitivity assay”,
110 JaJI0 MOXKJIMBICTh BCTAHOBUTU MiXKiHAMBIAyaabHi
0COOJIMBOCTI iHAYKOBAaHOTO IIUTOTEHETUYHOIO €(MEKTY,
BUSIBUTU TiMEPUYYTIMBUX OCIO i3 MPUXOBAHOIO XPOMO-
COMHOIO HeCTaOiMbHICTIO, TMiATBePIANT MOTU(DIKYIOUMit
BIUIMB 10HI3yIOYOi pafiailii Ha TeHETUYHO 3YMOBJIEHY
iHAWBiAYyadbHY YYTJIMBICTH XPOMOCOM COMAaTHMYHUX
KJIiITUH JIIOAWHU 10 Aii MyTareHiB.

PAJITALIIVIHA ENNIIEMIOJIOTTS
TA JO3BUMETPIA
CTBOpeHO MaTeMaTUYHY MOZEIb CHUCTEMH ““IIKepesio-
PO3CiIOYi/eKpaHyI0Uui CTPYKTYpU-JIIOAMHA” TSI po3pa-
XyHKY MetogoM MonTte-Kapno nmapuiaaibHUX 3Ha4eHb
03 Ha KPUINTAJIMK OKa Ta 03, 110 PEECTPYIOTHCS
IHIWBiAyaJIbHUMM OO3UMETpPaMU, IJISI MEIMIHOIO IIep-
COHAJTy IPpU BUKOPHCTaHHI 3aXMCHUX 00JaayHKiB (ap-
TyXa, OKYJISIpiB, €KpaHiB TOILIO) IS OKPEMUX TUITOBUX
KOHdirypalliii iHTepBeHILiiHOI paaioyorii, a caMme: KyTiB
MOBOPOTY apku aHriorpadiyHoro amaparty, eHeprii ¢o-
TOHIB Ta oyt 30py. OTprMaHi pe3yJBTaTh CTBOPIOIOTH
OCHOBY JJ1 MIOHEPChKUX B YKpaiHi JOCTiIKeHb (hOpMy-
BaHHS 103 Ha KPUINTAJIMK OKa, a TaKoX 103, 110
PEECTPYIOTHCS CITelliali30BaHUMM JTO3MMETPaMU, SIK ITe-
pendayeHo Ha HACTYMHOMY eTalli JOCiIKeHb.

3a nanuMu aHaiizy 6a3u ganux JIBJI-BumipiB BmicTy
IHKOpHOpoBaHOTO 11e3it0-137 B opraHi3Mi JIOAWHU, BU-
KoHaHuX y 1986 poui (29 776 3amuciB), BCTAHOBJICHO,
1110 OCHOBHY iX YaCTUHY BUKOHAHO B TPbOX 00JACTSIX —
KwuiBchkiit, Kutomupcebkiit, YepHiriBebKiih — nepeBax-
HO Y CEpITHi->KOBTHi; iH(popMalliliHa HalTOBHEHICTh MEB-
HUX MOJIiB 623U JaHUX MOTPeOY€E YTOUYHEHHS Ta BiTHOB-
JIEHHSI, iHAMBiAyaJibHa J03a BHYTPILLIHLOTO OMPOMiHEH-
HSI, sIKa MICTUThCS y 3aIlucax, BpaXOBYE OIMPOMiHEHHS
Bix aBox pamioizoronis wuesiro '7Cs ta **Cs Bripogosx
265 guiB micasg asapii y 1986 p. ta obOuynciaeHa 3a
“cryminyacToo” Mopmenmio. IlpoBeaeHi podotn 3 Bif-

expression of CD3/TcR off* cells and y8" cells and
increased number of CD34%38" progenitor cells in
subjects who were exposed in utero compared with
irradiated in the first year after birth.

A tendency to decrease of relative telomere
length in a range of doses up to 20 mSv and the cor-
relation between radiation dose and the amount of
cells with expression of N2AH histone in the early
period after irradiation were found. An improved
test-system “G2 bleomycin sensitivity assay” was
used for cytogenetic examination of persons who
had an occupational contact with low-dose ioniz-
ing radiation during their participation in the works
of transformation of the “Shelter” object of SSE
“Chornobyl NPP” into ecologically safe system,
which made it possible to establish inter-individual
characteristics of induced cytogenetic effects, iden-
tify hypersensitive individuals with latent chromo-
somal instability, confirm the modifying influence
of ionizing radiation on genetically caused individ-
ual sensitivity of human somatic cell chromosomes
to the impact of mutagens.

RADIATION EPIDEMIOLOGY

AND DOSIMETRY

A mathematical model of the “source — scatter-
ing/shielding structure — man” system for the
Monte-Carlo calculation of partial doses values on
the eye lens and doses registered by individual
dosimeters in medical personnel when using the
protective tools (apron, glasses, screens, etc) for
some typical configurations of interventional radi-
ology, namely angles of rotation of arch of angio-
graphic equipement, photon energy and field of
view was created. Obtained results provide a basis
for the advanced research in Ukraine in the field of
eye lens dosimetry and the exposure doses regis-
tered by specialized dosimeters, as provided in the
next stage of research.

According to the database analysis of human
radiation counter (HRC) measurements of content
of incorporated cesium-137 in the human made in
1986 (29,776 entries) that most of them were done
in three regions — Kyiv, Zhytomyr, and Chernihiv
provinces primarily in August-October. Complete-
ness of information in certain database fields
requires clarification and recovery. Individual dose
values of internal irradiation in the records account
the irradiation from two isotopes of cesium '*’Cs
and '3*Cs within 265 days after the accident in 1986
and are calculated by the “step” model. Work on
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HoByieHH MeToauk JIBJI-BumipiB 1986 poky n03BoIMIN
OTpUMATH KajiOpyBaJibHi XapaKTepUCTUKMU TpUIaMdiB,
1110 HAaltMOBipHillle BUKOPUCTOBYBAJIUCH Y TOM yac (y-pa-
JiIOMETp Ta OJHOKAHAJIbHUIA CIIEKTPOMETP 3 KPUCTaJIOM
nerexktopa Nal(Tl)), Ta ouiHUTH MiHiIMaIbHO-AETEKTO-
BaHYy aKTUBHICTb BUMipiB.

ApnantoBaHO Bigomi Ta po3poOJ€HO HOBI MeTOIU
OLIIHIOBAaHHS padialliiHUX PU3MKIB, IO BPaxoOBYIOTb
HasIBHICTh KJIACMYHMX aIUTHUBHUX (HOBU MeTOH
KaniopyBaHHS perpecii, MmeTog MoMeHTiB Ta SIMEX-
MeTO[) i 0epKCOHIBCHKUX MYJIBTUTLIIKATUBHUX (METO/I
MOBHOI MaKCUMMaJbHOI BipOTiZHOCTi) TTOXUOOK Yy J03aX
OINPOMIHEHHS IIMTONOAIOHOI 3amo3u. Iloka3zaHo, IO
HaiBHA OLliHKA iCTOTHO BiAXWJSIETbCS Bild AiliCHOro
3HauyeHHs napameTpiB. Lle BigXuaeHHS 3a71€XUThb Bil
BEJIMYMHU TTOXMOKM, a TAKOX BiJl TOTO SIKOIO € MOXNO-
Ka — KJIaCMYHOIO Y1 O€pKCOHIBCHKOIO. 3 ypaXyBaHHSIM
NoXnOOK B 103aX OIPOMiHEHHS, BUKOHAHO PU3UK-
aHaJli3 pe3yJabTaTiB palioeniJeMioJOTiYHUX HOCHil-
JKeHb KOropTHu 3 13 Tuc. AiTeit Ta MiaiTKiB, TOCTpaXKaa-
JIMX BHacigoK aBapii Ha YopHoOuibebKiit AEC, BcTa-
HOBJICHO, 11O OLliHKA CepeIHbOro sl BCi€l KOTOPTHU
eKciecy abCcoMIOTHOrO pu3uKy craHoBuia 4,64 Ha
10 000 yomoBiko-pokKiB x Ip, a cepeaHbOTO eKCIeCy
BiTHOCHOTO pu3uKy — 2,6 Ha Ip. Taki olliHKM BUSIBU-
JIMCh TPpUOAKU3HO B 1,5—2 pa3u BULLIMMU, HiXX OTpUMaHi
paHillle TIpU pU3MK-aHali3i LUX Ke eNiIeMioJoTiuHuX
JaHMX, ajie 0e3 ypaxyBaHHS ITOXMOOK y /J03aX OIl-
POMiHEHHSI.

BigzHaueHo icTOTHe 3pOCTaHHS 3aXBOPIOBAHOCTI
(1990—2011 pp.) Ha paK MMUTOMOAIOHOI 31031 Y MOCT-
paxnganux BHachigok asapii Ha HAEC (VJIHA — y 5,1
pasza, eBakyiioBaHuX — y 4,3 pa3a, MelIKaHLiB 3a0pya-
HeHux TepuTopiii — y 1,3 paza). 3apeecTpoBaHO 3pOC-
TaHHSI YaCTOTU paKy MOJIOYHOI 3aj103U Yy XiHOK-YJIHA
1986—1987 pp. (y 1994-2011 pp. SIR=163,2 %, 95 % 11:
144,8-181,5).

BukopuctaHHS CydaCHUX METOAIB €MiAeMiOI0riYHOTO
aHaJti3y Jajlo MOXJIMBICTh OTPUMAaTU 3HAYUMI pe3yJibTra-
TH, 30KpeMa, YCTAHOBUTHU TepioAr HaliBUIIIOTO PO3BUT-
Ky y TicjsiaBapiiftHOMY Mepiofi HEMyXIMHHUX XBOPOO Y
PI3HMX KOHTMHTEHTIB ITOCTPaXXIaINX, BU3HAYUTH 0CO0-
JIMBOCTI HEMYyXJIMHHOI 3aXBOPIOBAHOCTI 3aJIeKHO B
BiKy Ha MOMEHT OIIPOMiHEHHsI, pO3paxyBaTu IIPOrHO3
PO3BUTKY CEPLIEBO-CYANHHOI 3aXBOPIOBAHOCTI METOIOM
MaTeMaTUYHOIo MOAEIIOBaHHSI. 3a maHumu epxkaB-
Horo peectpy Ykpainu (JIPY) B YJIHA BcranosieHo
3pocTaHHs yrpoaoBx 1988—2011 pp. HENMyXJIMHHOI 3aX-
BOPIOBAHOCTi 3 MAaKCUMaJIbHUMM PiBHSIMM yepe3 12—21
pokiB micig aBapii Ha HAEC — xBopob cucTeMu KpoBO-
00iry, opraHiB JMXaHHsI, OpraHiB TpaBJIEHHSI, XBOPOO

restoration of HRC measurement techniques in
1986 allowed to receive the calibration characteris-
tics of devices that are most likely were used at that
time i.e. y-radiometer and one-channel spectro-
meter with a Nal(TI) crystal detector and evaluate
a lower threshold of measured activity.

New methods of evaluation of radiation risks
which take into account the presence of classical
additive (new regression calibration method,
method of moments and SIMEX-method) and
multiplicative Berkson measurement errors (me-
thod of full maximum likelihood) of thyroid doses
were developed and adapted. It is shown that the
naive estimates are significantly different from the
true parameter values. This deviation depends on
the value of error and whether the error is classical
or Berkson’s. Taking into account the radiation
dose errors the risk-analysis of results of radioepi-
demiological cohort studies from 13 thousand
children and adolescents survived after the
Chornobyl accident was completed and it was
established that estimate of average excess of
absolute risk for the entire cohort was 4.64 per
10,000 man-years x Gy, and the average excess of
relative risk — 2.6 Gy. Such estimates appeared
being approximately 1,5— 2-fold higher than those
obtained previously in the risk analysis of the same
epidemiological data, but with no control of errors
in radiation dose values.

Significant increase of thyroid cancer morbidity
(1990—2011 period) in the Chornobyl accident
survivors (5.1 times in clean-up workers, 4.3 times
in evacuees, 1.3 times in residents of contaminated
areas) was noted. Increase of the breast cancer
incidence in 1994—2011 in female clean-up work-
ers of 1986-1987 period was registered (SIR =
163.2%, 95% CI: 144.8-181.5).

Using the contemporary methods of epidemio-
logical analysis it is possible now to obtain valuable
results, in particular on the period of highest occur-
rence of non-cancer diseases in different groups of
survivors, identify features of non-cancer incidence
depending on age at the time of exposure, calculate
the prognostication of cardiovascular disease
through mathematical modeling. Thus, within
1988—2011 according to the State Register of
Ukraine (SRU) data there was found a growth in
non-cancer morbidity in emergency workers with a
peak incidence 12—21 years upon the accident,
namely of diseases of circulatory, respiratory, diges-
tive, endocrine, musculoskeletal and urogenital sys-

) 18



ISSN 2304-8336. pobnemu pagiauiitHoi Meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

AIANIbHICTb

TA NEPCINEKTUBH

€HAOKPUHHOI, KiCTKOBO-M’SI30BO1 Ta CE€YOCTaTEBOI CHUC-
TeM i y paHHbOMY TiciasiaBapiliHomy mnepioai (1988—
1992 pp.) — XxBopoO HEPBOBOI CUCTEMH, IICUXIYHUX PO3-
JIaliB Ta po3JaliB MOBEMiHKU. 3aXBOPIOBAHICTb €Ba-
KyHOBaHOrO HaceJIeHHsI Ma€ ABi XBWJi Miafiomy — y
neplli poku Ticas aBapii Ta yepe3 12 pokiB Y meli-
kaH1iB P3T cepen ycix BiKOBMX KaTeTropiit MAKCUMaJlb-
HUI piBeHb HEMYXJIMHHOI 3aXBOPIOBAHOCTI Bil3HAYE€HO
y 1988—1992 pp. V cTpyKTypi 3aXBOpIOBAHOCTI, 3a Ja-
Humu JIPY i KEP, Haii6inbl1i cK1aaoBi MaloTh XBOpOOU
OpraHiB TpaBJIeHHSI, CUCTeMM KpPOBOOOIry, Big3Ha4e€HO
MEeBHiI 0COOJIMBOCTI CTPYKTYPU 3aXBOPIOBAHOCTI 3aJIeXK-
HO BiI BiKy Ha MOMEHT OIIPOMiHEHHS i 4acy micis
aBapii.

Busnaueno, mo memorpadiyna cutyanigs Ha P3T
ripia, HixX B LijoMy B KpaiHi. Yepe3 000OB’sI3KoBe Ta
JOOPOBiNbHE MepeceieHHsT B HUX 3HAYHO 3MEHIIMIacs
YUCEJbHICTh HACeJeHHs i moripiuuaacsd Horo crare-
BOBiKOBa cTpykKTypa. CMepTHICTh B HAMOIIBII 3a0py/I-
HeHux pailoHax BonmHcbkoi, ZKutomupcbkoi, Kuis-
cbkoi Ta PiBHeHcbKOI obJiacTeil 3HAYHO MEPEBUILYE
3arajibHonepxaBHi piBHi. Ha P3T BoauHcbkoi Ta
PiBHeHCHKO1 00J1acTeli BUSIBJICHO BUILI PiBHI 3aXBOPIO-
BaHOCTI IOPOCJIOTO HaceJeHHs Ha XBOPOOU €HIOKPUH-
HOI CUCTeMU i AiTell — 3aXBOPIOBAaHHS OpraHiB TpaB-
JICHHSI.

OTtpuMaHi HOBI HayKOBI JaHi 11010 BU3HAYCHHS YMH-
HUKiB (pOpMyBaHHS COLIiaJIbLHOTO CaMOTIOUYTTSI Ta
COLLiAJIbHO-TICUXOJIOTIYHOI Halpyru pi3HUX TPYyIN Hace-
JIGHHSI, SIKi ITOCTiiTHO TIPOKMBAIOTh B 30HI CIIOCTEPEXKEH-
Hsa PiBHeHCcBbKOI AEC (PAEC). 3miificHeHO eKOoJoTiuHy
XapaKTepUCTUKY CTaHy JOBKI/UISI 30HU CIIOCTEPEKEHHS
PAEC 3a pgaHuMM HayKOBHUX JIiTEpaTypHUX IXepell.
BcTaHoBiaeHO, 110 piBeHb COLiaJIbHO-TICUXOJOTiYHOT
Hampyru HacelaeHHs 30HU crioctepeskeHHsT PAEC Bu3-
HayaloTh COlLiaJibHI Ta €KOJIOTiYHi (akTopu: cTaH
COILIIAJILHOTO CaMOIIOYYTTS Ta piBeHb 100pOOYTY,
MOTipIIEHHST CaHITaApHO-TiIri€EHIYHMUX MOKA3HUKIiB MOBE-
pxHeBuX BoA (K Hacnigok misutbHOCTI PAEC), 3a0pym-
HEHHSI BOAM, TPYHTY, TMOBITPSI XiMiYHUMU CITOJYKaMM.
HagsnicTh noteHuiitHoi Hebe3neku (PAEC), 3a micuem
MPOXMBAaHHS, BIUIMBAE HA IICUXiYHE 3M0POB' Sl HACEICH-
Hs1. BcTaHOBIIeHI KopelsiiiiHi 3B 13K MiXK ITOKa3HUKa-
MU TICUXiYHOTO 3J0pOB’Sl i YUMHHUKAMU, 110 XapaKTe-
PU3YIOTh YMOBH KUTTSI HAceJICHHS: PiBeHb JOOPOOYTY
(r=-0,259; p £0,01), piBeHb COLIAILHOTO CAMOMNOYYT-
T (r=-0,308; p < 0,05), 3aragbpHa eKOJIOTiYHA CUTYallis
(r =-0,208; p £ 0,01), HEraTUBHI HACIIKU MisJIBHOCTI
PAEC (r = 0,281; p £0,01), xiMmiuHe 3a0pyTHEHHS TOB-
ki (r=0,249; p <0,01).

tems. In its turn in the early post-emergency period
(1988—1992) there was an incidence increase of dis-
eases of the nervous system, mental and behavioral
disorders. Morbidity of evacuees was of a two-peak
pattern — in the first years after the accident and 12
years later. Highest level of non-cancer morbidity in
the inhabitants of radiation contaminated areas
(RCA) among all age groups was observed in
1988—1992. According to the SRU and Clinical
Epidemiology Register (CER) the diseases of diges-
tive and circulatory system are leading ones in mor-
bidity pattern. Some features of morbidity structure
depending on age at the time of exposure and time
after the accident were observed.

Demographic situation in RCA is worse than in
the entire country. The population size decreased
significantly and its age and gender ratios became
worth because of obligatory and voluntary resettle-
ment from there. Mortality in the most contami-
nated areas of Volyn, Zhytomyr, Kyiv and Rivne
regions far exceeds the overall state level. Higher
levels of morbidity in the adult population with
diseases of the endocrine system in radioactively
contaminated areas of Volyn and Rivne regions
were revealed. The higher level of diseases of the
digestive system was found in children.

New scientific data were received about factors
shaping the social well-being and psychosocial
strain in various population groups permanently
residing in the surveillance zone of Rivhe NPP
(RNPP). Environmental characterization of the
neighborhood of RNPP monitoring zone was
made according to scientific literature data. Level
of social and psychological strain in population of
RNPP monitoring zone is being identified by such
social and environmental factors as the social
well-being and living standards, deterioration of
sanitary and hygienic indicators of surface water
(as a consequence of RNPP activity), water, soil,
and air pollution by chemicals. Presence of poten-
tial hazard (RNPP) by place of residence affects
the mental health of population. Correlation was
found between the mental health indices and fac-
tors that characterize living conditions, i.e. level
of welfare (r = -0.259, p < 0.01), level of social
well-being (r = -0.308, p < 0.05), overall environ-
mental situation (r = -0.208, p < 0.01), negative
effects of RNPP activity (r = 0.281, p < 0.01),
chemical pollution of the environment (r = 0.249,
p £0.01).
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JOCATHEHHA B I'AJ1Y31 KIITHIYHUX
JOCIIIKEHD
Pesynbrat HayKOBO-IOCTIAHUX POOIT, SIKi 3aKiHYEHO B
2013 p., B ramy3i KiaiHiYHUX e(peKTiB y MOCTpaKIaTnX
BHacJIiToK YopHOOMIbCHKOI KaTacTpodu OyJI0 MPUCBSI-
YEeHO UIMPOKOMY CIEKTpPY 3axBopioBaHb. [lokazaHo
icHyBaHHS “HeKmacnIHUX (opM (TUITIB)” IIYKPOBOTO
niabety (LADA, MODY) y mocTtpaxnmaiux BHACIiIOK
aBapii Ha YAEC, sKi MOXyTh MTOMUJIKOBO JliarHOCTYBa-
TUCS K LIYKpOoBUiA miadet 2 Tuny. IToka3zaHo, 110 y XBO-
pUX Ha HEaJIKOTOJIbHY XXHPOBY XBOpPOOY IE€UiHKHU, SIKi
3a3Haqu [Jii HeraTUBHUX dakTopiB HYopHOOUIBCHKOI
aBapii, BigOyBa€TbCsl MiABUILIEHE IEPCUCTYBAHHSI Tep-
nec-BipyCHUX iH(eKIIiid, mepeBaXHO MPOCTOro repriecy
1/2 tuniB, uutoMerantii Ta Emmreitna-bapp.
JocnimkeHHs moKa3aiu, 110 MPOXUBAHHS Ha palioak-
TUBHO 3a0pyaHeHuX Teputopisix (P3T) HeraTUBHO BILIU-
Ba€ Ha 4osoBiuy ¢epTuibHicTh. CHepMorpamm 4o-
JIOBiKiB, mo mpoxuBanmu Ha P3T, xapakrepusyBainch
MEHIIIOI0 KOHILIEHTpPALI€I0 CIIepPMaTO30idiB Ta OiIbLINM
00’eMOM €esIKYJIsITa OPiBHSHO 3 YOJIOBIKAMM, SIKi IPOXKU-
BaJIM HA YMOBHO YMCTUX TepUTOPisiX. HacTKa O6e3MTiaH1uX
NOAPYXKHIX Tap, siKka NpHU JIiKyBaHHiI moTpedyBaja 3acTo-
CyBaHHSI JOHOPCHKOI criepMu, OyJia OiIbIIOIO B TPYIIi, 110
npoxuBasa Ha P3T. IlokazaHO TakoX, IIIO TIOTIOHO-
MNaJiHHS € CYTTEBUM YMHHUKOM MOTipLIEHHS MOKA3HUKIB
criepMaroreHesy. BoHo mpru3BoauTh 10 3MEHIIIEHHS KOH-
LIEHTpAllil Ta 30iTbIIEHHS YaCTKU HEPYXJIMBUX CITIEpPMAaTO-
301/1iB Y YOJOBIKiB-KYPIIiB ¥ MTOPiBHSIHHI 3 YOJOBIKaMH,
SKi He NalsTh. AHaJi3 eMOPioJOriYHUX MPOTOKOJIB MPpU
JIIKyBaHHI 0e3MiaAs i3 3aCTOCYBaHHSIM JOIMOMIiXHUX
penponykTuBHUX TexHoJjoriii (JPT) mokazas, mo y
KiHOK, sIKi mpoxkuBaiv Ha P3T Ta Ha YMOBHO YMCTUX Te-
PUTOPISIX, KiJbKiCTh Ta IIOBHOLIIHHICTb OOLIMTIB,
JOIMILIAHTALIMHMUX eMOpiOHIB Ta AiarHOCTOBAHUX Y HUX
BariTHOCTel He Bigpi3HSIMCH, TOOTO €(PEKTUBHICTh 3aC-
tocyBaHHs JIPT Oyya omHakoBoo. Ha ocHOBI oTprMaHuX
pe3yJIbTaTiB 3alpONOHOBAHO MOXK/IMBI LUISIXM KOPEKIIil
pPETNpOAYKTUBHUX MOpYylLIeHb B OCi0O, SIKi 3a3Halu il
iOHi3y10401 pamialiii BHacIigoK mpoxuBaHHs Ha P3T.
BusHaueHa poJib pagialiiiHOro YMHHKWKA B MOSIBi aHO-
MaJIbHUX 3MiH Yy CIIepMi YOJOBIiKiB 3 pi3HMX obOyiacTeit
Vkpainu. IlokazaHo, 110 pagioHyKIigHe 3a0pyaHEHHS
TepPUTOPili, SIKE 3YMOBJIIOE OMPOMIHEHHSI OpraHi3my,
HEraTUBHO BIJIMBA€ Ha T€HEepaTUBHUN emiTeniil. B pe-
3yJIBTaTi TOCHIIOETHCS TIPOAYKIIiS Ae(PEKTHUX CIIepMa-
TO301/iB i3 MOLIKOIXXEHUMU MeMOpaHaMu. Lli KiaiTuHu
CXUJIbHI IO amonTo3y i XapaKTepu3ylOThbCsl MPUTHIUCH-
HSIM aHTUOKCUJAHTHUX CUCTeM. TaKoX BCTAaHOBJIEHO,
110 B CiM’SIHiil piIMHiI YOJIOBIKiB, SIKi MPOXMBAIOTh Ha
3a0pyIHEHNX TEPUTOPIsIX YKpaiHu, 3’ IBISIOTHCS aKpo-

ADVANCES IN CLINICAL

RESEARCH

The results of research completed in 2013 in the
field of clinical effects in the Chornobyl accident
survivors were attributed to a wide range of dis-
eases. Existence of “non-classical” forms/types of
diabetes mellitus (LADA, MODY) in the Chor-
nobyl accident survivors, which can be mistakenly
diagnosed as type 2 diabetes mellitus was shown.
An increased persistence of herpes virus infec-
tions, mostly herpes simplex virus 1/2 types,
cytomegalovirus and Epstein-Barr virus was shown
in patients with nonalcoholic fatty liver disease
who were exposed to hazardous factors of
Chornobyl accident.

Research showed that living in the RCA
adversely affects male fertility. Spermograms of
men, who lived in RCA, were characterized by the
lower sperm concentration and larger semen vol-
ume than in men who lived in relatively non-con-
taminated areas. Share of infertile couples where
the use of donor sperm was indicated was higher
in the group living in the RCA. It is also shown
that smoking is a significant factor of deteriora-
tion of spermatogenesis. Smoking leads to a
reduction of spermatozoa concentration and
increased share of motionless spermatozoa in
male smokers compared with men who do not
smoke. Analysis of embryological protocols in the
treatment of infertility with the use of assisted
reproductive technologies (ART) has shown that
the number and usefulness of oocytes, preimplan-
tations embryos and diagnosed pregnancies in
women who lived on the RCA and those who lived
at relatively clean areas were not different, which
means that the effectiveness of ART was the same.
Based on the results, the possible ways of correc-
tion of reproductive disorders in persons exposed
to ionizing radiation due to residence in RCA
were suggested.

Role of radiation in the occurrence of abnormal
changes in the sperm of men from different regions
of Ukraine was identified. Research showed that
radionuclide contamination of territories, which
leads to irradiation of the organisms negatively
affects the germinal epithelium. As a result, the
production of defective spermatozoa with dam-
aged membranes is intensified. These cells are
prone to apoptosis being characterized by inhibi-
tion of antioxidant system. Acrosomal enzymes
(akrozyn, hyaluronidase and acid phosphatase) are
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COMaJTbHi (hepMeHTH (aKpO3WH, TiaJlypoHiga3a Ta Kucjia
docdaraza), 1110 CBIIUUTL NP0 PYMHYBAHHS aKPOCOM B
cniepMmaTto3oigax. OgHOYacHO B CiM’SIHIN piguHi BigOy-
BAETLCSI HAKOIMUYEHHS O-ToKodepoay, (pyKTosu,
npocrarnanauay @y, (IIT'dPy,) Ta 19-OH TTI'dy,, a Ta-
KOX 3pOCTaHHS JdiMigHOI MepoKCUIalil i 3HMXKEHHS
koHneHTpauii npoctarmanauay E (IITE) ta 19-OH
IITE. B upomy 3B’s3Ky, HOBeIeHO, 110 OLiHKa (dep-
TWIi3alliifHOro MOTeHIlialy MOBUHHA OyTW JTOMOBHEHa
JaHUMU 1100 penapauiiiHuX BJIACTUBOCTEN CIepMHU, il
34aTHOCTI JO KamaluTallii, rinepakTuBallii Ta aKpocoM-
HOI peaxliii.

BcTtaHoBieHO, 110 XapyyBaHHS OOCTEXEHUX HiTel
CEepeaHbOTO IIKIJIBHOTIO BiKY, SKi MOCTiIHO MpOXKMUBa-
IOTb Ha paJioaKTUBHO 3a0pyIHEHMX BHACIIIOK aBapii
Ha YAEC tepurtopisax He Bigmosimae ¢iziomoriyHum
notpedbamM. PaimioHun nedopmMoBaHi 3a BMICTOM Iiac-
TUYHOI, EHepPreTUYHOI Ta KaTaliTUYHOI CKJIaaoBoi. Ta-
Ke XapuyBaHHSI He CIPUSIE HOPMAaJbHOMY (Pi3UUHOMY,
MCUXIYHOMY Ta iHTEJIEeKTYaJlbHOMY PO3BUTKY IUTUHU i
notpedye kopekuii. MopdodyHKIioHaAbHI TTOKA3HU-
K1 Ta piBeHb (PYHKIIOHAJIbHOIO PE3epBY OpraHizmy
JIiTeil cepeAHbOTO IIKIJIBHOTO BiKy CBif4YaTh PO HEJ0C-
TaTHICTh aKTMBHOI MacH Tila, y MOpPiBHSHHI 3 peKo-
MEHIOBAaHUMHU BeJIUYMHAMM, HU3bKUI PO3BUTOK KU-
POBOI TKAHWHM, HEAOCTATHIO CHIIy M SI3iB PYK Ta PYyXO-
BY aKTWUBHICTb OOCTEXEHOI0 KOHTWHTEHTY. 3a3HadyeHi
HEJIOJIiK MOXYTh CBIZYUTU MPO HASBHICTh OiJIKOBOI,
BiTaMiHHOI Ta MiHepaJbHOI HEIOCTATHOCTI i BKa3ylOTh
Ha HEOOXiTHICTh IMOAAJbIIOrO BUBUYEHHSI CTaHY (ak-
TUYIHOTO Xap4yyBaHHS 111 MOXKJIMBOIO BUSIBJICHHS IMC-
OajlaHCy 3a BMiCTOM OCHOBHUX iHTPEIi€HTIB iXi Ta CI1O-
JKUTOI €Heprii, a TaKoxX 3a0e3MeYyeHOCTi OopraHizmy
JIiTeil cepeaHbOro IIKiJbHOIO BiKy eCeHLiaJbHUMU
HYTpiEHTAMM KaTaJliTUUHOI HaIlpaBJIeHOCTi. ¥ o0cTe-
JKEHUX JiTeil BiICyTHS MOTMBallisg HO aAeKBaTHOI Xap-
YOBOI1 MOBEAiHKM, (hOpMYyBaHHS SKOi MOTpedye cre-
HiaJIbHOI, IJ1 JaHOTO KOHTUHIEHTY 0Ci0, JIiTepaTtypu, a
JUIsT menaroriB Ta 0aTbKiB — BiANOBIAHMX TPEHIHTIB,
JIeK11iil Ta ceMiHapiB.

PE3VYIJIBTATU 3AKIHYEHUX
EKCIIEPUMEHTAJIBHUX TOCIIJIZKEHb
IIpoBeneHo exkcriepuMeHTandbHE AOCTIIXEHHS BIJIUBY
HelTpoHo3axBaTHUX areHTiB (H3A) 3 MosekyaspHOIO
CTPYKTYpolo (KapbopaHiB Ta mopip1HiB) Ta MarHiTOKe-
pOBaHUX HAHOKOMITO3UTIB Ha OCHOBi (pepOMarHeTHuka,
IO MIiCTUAM OOp UM rafgofiHiii, Ha Mop(OpYHKIIiO-
HaJbHI XapaKTePUCTUKU KJIITUH Y TECT-CUCTEMI KYJIBTY-
pM KJIiTUH JiHil L929, BcTaHOBIEHO XapakTep Ta 0C00-
JIMBOCTI 1X Ail.

found in semen of men who live in contaminated
areas of Ukraine indicating the destruction of the
acrosome in the spermatozoa. Simultaneously,
there is an accumulation a-tocopherol, fructose,
prostaglandin Fa, (PGFy,) and 19-OH PGF,, in
the semen as well as lipid peroxidation increase
and decrease in the concentration of prostaglandin
E (PGE) and 19-OH PGE. In this regard, it is
proved that the assessment of fertility potential
must be supported by data on reparation properties
of sperm, its ability to capacitation, hyperactiva-
tion and akrosomal reaction.

Nutrition of surveyed children of secondary
school age who are permanently residing in
radioactively contaminated areas after the
Chornobyl accident does not correspond physio-
logical needs. Dietary rations are improper by the
content of structural, energy and catalytic compo-
nents. Such nutrition is not promoting the normal
physical, mental and intellectual development of
the child and requires correction. Morphological
and functional parameters both with a level of
functional reserves in organism of children of sec-
ondary school age indicate insufficiency of active
body weight, insufficient development of adipose
tissue, and insufficient hand muscle strength and
motor activity of the surveyed contingent com-
pared with the recommended values. These short-
comings can indicate the deficiency of proteins,
vitamins and minerals and suggest the necessity of
further studying of the state of actual nutrition for
the possible detection of imbalance over the con-
tent of the main ingredients of food and consumed
energy, as well as providing essential nutrients of
catalytic orientation in the organism of children of
secondary school age. Surveyed children have no
motivation for adequate food behavior as forma-
tion of such a behavior requires special literature,
and relevant trainings, lectures and seminars for
teachers and parents.

COMPLETED EXPERIMENTAL

RESEARCH

An experimental study of the influence of neutron
absorbtion agents with a molecular structure (car-
boranes and porphyrins) and magnetocontrollable
ferromagnetic-based nanocomposites that con-
tained boron or gadolinium on cellular morpholo-
gical and functional characteristics in the test-sys-
tem of cell line L929 culture was conducted. Pattern
and peculiarities of the effects were revealed.
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Briepire mpu ompomiHeHHi TBapuH B 103i 6,0 Ip,
eMOLIITHO-00JILOBOMY CTpeci, KOMOiHOBaHiM il Lux
YUMHHUKIB i BBeeHHiI N-cTteapoineranonaminy (NSE) B
no3i 10,0 Mr/kr Macu o0 Ta ITiCJISl OIMPOMiIHEHHS 3a
MOCTiIXYBAaHUMM TMOKa3HUKaAMU (KOHIIEHTpAIli€I0
TBbK-akTUBHMX MPOAYKTiB, TECTOCTEPOHY i HITPUT-
aHiOHY, aKTMBHICTIO KaTajla3u, IeMaTOJOriYHUMMU I10-
Ka3HUKaMU TiepugepudHoi KpoBi) BCTAaHOBJIEHI pamio-
Moaudikyoui (IK paaio3axyMcHi, Tak i paaioceHCUOi-
JIi3ytoui) BaacTuBocTi npenapaty NSE.

BcraHoBiieHO yacToTy abepaliii XxpoMOCOM B iHTaKT-
HUX, ONpoMiHeHMX in vitro B 1o3i 1,0 Ip Ta HeonmpomiHe-
HUX JiMdoLUTaX KPOBi JIOAUHU, 11O KyJIbTUBYBAJIUCH 3
ONMPOMiHEHUMM KJIITUHAMU, TIPU Mi1 aHTUOKCUIAHTHO-
ro BiTaMiHHOro Ipemnapary (BOZOPO3YMHHI (GopMu
BitaMiHiB E, C, A). [Toka3zaHa MOXJIMBIiCTb Moauikarii
pagiauiiftHO-iHAYKOBaHOIo e(eKTy CBiJKa, 110 MiATBe-
PIKY€E y4acTb OKCUIATUBHOTO CTPECY B MEXaHi3Mi 0ro
PO3BUTKY.

Brnepie mokazaHo, 1110 B3a€EMO/IisI BIUTUBY iOHi3yI040-
ro BuIpoMiHoBaHH: 3a 103 0,5 Ta 1,0 Ip i cTpecy Ha BuU-
1Ly HEPBOBY MisNIbHICTb LIYyPiB 3yMOBJIIOETHCST HEJiHili-
HICTIO 3aJIeXKHOCTI 103a-e(eKT, 3HAYHOIO MipoIo peari-
3YETHCS Ha PiBHI BUIbHOPAIMKAJIbHUX IIPOLIECiB, 110 IT0-
SICHIOE AQHTaroHiCTUYHUI XapakKTep KOMOiIHOBAaHOTO
BIUIMBY 3a IIUX YMOB.

HAYKOBO-OPTAHI3AIIITHA NISIBHICTD

¥V 2013 p. BugaHo: 3 MoHorpagii, 1 MIpydHUK, pO3MIil
Yy HaBUAJIbHOMY IOCiIOHUKY, OibgiorpadiyHuil moKax-
YUK, 30ipHUK HaykoBux mpanp “IIpobireMu pamia-
LiliHOI MeIULIMHYU Ta paaiobiomorii” [1-7], 95 cTaTeii B
HayKOBUX XypHaJax i 30ipHUKaX, 5 MEeTOOAUYHUX JOKY-
MeHTIB Ta 3 iHpopMauiiiHux aructu. Ony61iKoBaHO Ma-
TepiaiiB i Te3 momoBigeit HaykoBux dopymiB 120. Ta-
KOX MiATOTOBJIEHO 1O APYKY 6 METOOMYHMX IOKY-
MEHTIB Ta 5 iHdopMmauiiHux guctiB. Y 2013 poumi
HHIPM otpumaHo 4 maTeHTH, MOJAHO 2 3asiBKM Ha
BUAAYy OXOPOHHHMX TOKYMEHTIB. 3aIlpOIIOHOBAaHO O
“IndopmaniiitHoro owonerens HAMH” 2014 p. 6 Ho-
BOBBeieHb. CTBOPEHO Ta 3apEECTPOBAHO 3 HOBI TEXHO-
JIOTiI.

IIATOTOBKA KAJIPIB

B HHIPM 3aragpHa KIiJIbKICTh INTaTHUX CITiB-
pobGitHukiB Ha 01.01.2013 p. cranHoBuna 1336
CIiBpOOITHHKIB; 3 HUX 3a po3aisioM “Hayka” — 239. Ha-
YKOBUX CIiBpOOITHUKIB BCbOro 159; 3 HUX JOKTOpIB Ha-
yK — 35; kaHauaaTiB HayK — 66; npodecopiB — 20; aka-
nemik HAMH VYkpainu — 1, 4jieHU-KOPEeCIOHAEHTU
HAMH VYkpainu — 2. 3acaykeHuWX His4iB HayKW i

For the first time under the irradiation of animals
in a dose of 6.0 Gy, emotional and pain stress, a
combined effect of these factors, and the injection
of N-stearoylethanolamine (NSE) 10.0 mg/kg
before and after irradiation the radiomodifying
(both radioprotective and radiosensitizing) proper-
ties of the NSE drug were established according to
the assayed concentration of TBA-active products,
testosterone and nitrite anion, catalase activity, and
hematological parameters in peripheral blood.

Frequency of chromosomal aberrations in
intact, irradiated in vitro in a dose of 1.0 Gy and
irradiated human lymphocytes cultured with irra-
diated cells under the impact of antioxidant vita-
min preparation (water-soluble form of vitamin E,
C, A) was assayed. Possibility of modification of
radiation-induced bystander effect was shown,
that confirm the role of oxidative stress in mecha-
nism of its development.

Interaction of ionizing radiation at 0.5 Gy and
1.0 Gy doses and stress on the higher nervous acti-
vity in rats was for the first time shown being prede-
termined by the nonlinearity of dose-effect depen-
dence and largely occurring at the level of free ra-
dical processes, that explains the antagonistic
nature of the combined effects at these conditions.

PUBLISHING ACTIVITIES

Three monographs, 1 textbook, chapter in the
training manual, bibliographic reference, Col-
lection of Scientific Papers “Problems of Radia-
tion Medicine and Radiobiology” [1-7], 95 pa-
pers in scientific journals and collections, 5 guide-
line documents and 3 informational circulars were
published in 2012. One hundred and twenty papers
and abstracts were published. Six guidance docu-
ments and 5 information circulars were prepared
for publishing. Four patents were received and 2
applications for the grant of protection were filed
in 2013. Six innovations were proposed to the
“Newsletter of NAMS” 2014. Three new tech-
nologies were created and registered.

STAFF TRAINING

There are 1,336 full-time employees at the NRCRM
accounted on 01.01.2014, of which 239 ones in sec-
tion “science”. Research stuff is 159 workers (35
doctors of sciences, 66 candidates of sciences, 20
professors, 1 academician of NAMS of Ukraine and
2 corresponding members of NAMS of Ukraine).
There are 9 Honored workers of science and engi-
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TEXHIKM YKpaiHu — 9, 3aciry>keHuX JiikapiB Ykpainu — 7,
3aCJIy>KEHUX MPaliBHUKIB OXOPOHU 310pOB’S YKpaiHU —
1. B xuminini Ta mosikiHii 107 iikapiB MaloTh BUIITY Ka-
Teropiio, 33 — nepiy, 20 — apyry, 18 — HaykoBuii CTy-
MiHb KaHAMIATa HayK.

Y 2013 p. Ha 6a3i HHIPM ¢yHKuioHyBaau aBi
crieliasizoBaHi BYEHi paau 110 3aXUCTy JOKTOPCHKUX Ta
KaHIUIATChKUX AucepTaliiii 3a ¢paxom “PamioGiosoris”
Ta “IeHeTnKa”, a Takox MpoOjeMHi Komicii MO3 Ta
HAMH VYkpainu “ITpobaeMu pagialiiHOl MeAMLIMHU,
“TemaroJioris i TpaHcdy3iomnoris”.

CranoMm Ha 01.01.2014 poky B acmipantypi HHLIPM
HaByalThcs 18 acmipaHTiB (9 — 3 BiZpruBOM Bia BUPOO-
HULTBA, 9 — 6e3 BiapuBy Big BUpodHuLTBa). Y 2013 p 3a-
XUIIEeHi 2 auceprarii Ha 3M00yTTSI HayKOBOTO CTYTICHS
JIOKTOpa HayK Ta 6 gucepTaliili Ha 3000yTTsI HAyKOBOI'O
CTYTMeHs KaHIuIaTa HayK.

B pamkax mincnapoonoeo naykogo-mexniunozo cnigpo-
oimnuymea 'y 2013 polli BUKOHYBaJIOCh 5 CHiIbHUX Ha-
YKOBUX TE€M, IMPOBEAECHO 5 MiXXHApOAHUX HAYKOBMX
(opymiB, odopmaeHo 20 BimpsSakeHb HAyKOBIIIB Ta
neneraniii HaykoBliB HHIIPM 3a KopaoH, NpuiAHSITO
13 pmenmeraiiii Ta OKpeMHUX iHO3eMHUX (axiBIliB ¥y
HHIIPM.

V2013 poui HHIIPM, 5K i B monepeaHi poku, MpoBO-
JIUB Mi>XKHapOJHE HAayKOBO-TE€XHiYHE CITiBPOOITHULTBO 3
MUTaHb, OB’ SI3aHUX 3 BIUIMBOM HAaCJiIKiB aBapii Ha
YopHoouibebKiit AEC Ha ctaH 310poB’sl TOCTpaxaaio-
ro HaceneHHs1. HaykoBi qociimkeHHs 3AiiCHIOBAIUCH Y
pamkax nporpam BOO3, MATATE, cniBrnpalii 3 HayKo-
Bo-npocrmigaumu yctanoBamu CIIA, Smownii, Himeuun-
nHu, LBeuii, ®panuii, LlBeituapii, Knurato, MixkHapon-
HUM areHTCTBOM 3 IOC/iIXeHHs paky. [IpenMeToM BUB-
yeHHs Ta cniBnpaui HHIIPM i3 3apy6ixkHUMM HayKOBU -
MU OpraHi3zauisiMu OyJIM HayKoBi MpoOIeMN K (pyHIa-
MEHTaJIbHOTO, TaK i MpuKiIagHoro xapaktepy. [Ipogos-
KYIOTbCSI 0araTopiyHi CHiIbHI MOCHiAXEHHS pajia-
LiHUX PU3HUKIB JIeHiKeMii Ta paKy IIMTONOAIOHOT 3271031
3 Hamionaneaum inctutytoMm paky CIIA 3a mixmep-
>KaBHOMO yrogoo 1999 p.

V 3BiTHOMY polli mignucaHo Jlorosip mpo nmpoaoBKeH-
Hg HaykKoBoro cniBpoOiTHunTBa Mixk HHIIPM Ta
yHiBepcuteToM M. Haracaki, Anonist. HHIIPM cymicHo
3 [HCTUTYTOM eKcrnepuMeHTabHOI TaToJIOTii Ta OHKO-
norii im. P. €. KaBeubkoro HAH Ykpainu mignucan Yro-
Iy MpO HayKOBe CHiBPOOITHULITBO 3 YHiBEpPCUTETOM
Jletopimka, nposiHList Ansoepra, Kananga. Ilignucano
MeMopaHayM TIpo HAyKOBY cIiBIpaupo “IeHeTuyHi Ta
MenuyJHi Hachigku YopHOOWIbChKOI KaTacTpou” Mix
HHIIPM Tta YopHOOUIBbCHKOIO HAYKOBOIO iHIlLIIaTUBOIO
yHiBepcutety IliBmernHoi Kapominn, CILA.

neering of Ukraine, 7 Honored doctors, 1 Honored
worker of healthcare of Ukraine. One hundred and
seven physicians have the supreme professional cat-
egory, 33 — the 1%, and 20 — the 2" category, there
are 18 candidates of sciences among them.

Two specialized scientific councils for Dr. of
Medical Sciences and Candidate of Medical
Sciences thesis defense on specialties “Radio-
biology” and “Genetics” and task groups of MH
of Ukraine and NAMS of Ukraine “Problems of
Radiation Medicine”, “Hematology and Transfu-
siology” functioned at NRCRM in 2013.

Eighteen postgraduate students studied at the
NRCRM as of 01.01.2014 (9 at a block release, 9
without a block release). Two theses for the degree
of Doctor of Science and 6 theses for the degree of
Candidate of Science were defended in 2013.

Five joint scientific projects were carried out in
2013 as a part of international scientific and techni-
cal cooperation, 5 international scientific forums
were held, 20 delegations of scientists and scholars
of NRCRM traveled abroad, 13 foreign delega-
tions and some foreign experts were welcomed in
NRCRM.

In 2013, as in previous years, an international
scientific and technical cooperation was held by
NRCRM on issues related to the effects of the
Chornobyl accident on the health of survived pop-
ulation. Research was carried out in the framework
of the WHO, TIAEA, in cooperation with research
institutions in the United States, Japan, Germany,
Sweden, France, Switzerland, China, Interna-
tional Agency for Research on Cancer. Both fun-
damental and applied scientific problems were the
subject of NRCRM study and cooperation with
foreign scientific organizations. Long-term joint
research of radiation risks of leukemia and thyroid
cancer with the National Cancer Institute of USA
is continued according to intergovernmental
agreement of 1999.

An agreement to extend the scientific coopera-
tion between the Nagasaki University, Japan, and
NRCRM was signed. NRCRM together with the
Institute of Experimental Pathology and Oncology
of the NAS of Ukraine signed an agreement on sci-
entific cooperation with the University of
Lethbridge, Alberta, Canada. Memorandum on
scientific cooperation “Genetic and medical con-
sequences of the Chornobyl disaster” between
NRCRM and Chornobyl research initiative of the
University of South Carolina, USA was signed.
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VY cniBnpani 3 BOO3 25-26 numusa 2013 poky B
HHIIPM nposeneHo MixXHapoaHUI (pOopyM MO pe3ysib-
tarax mpoekty OOH “MixHapogHa HayKoBO-iH(MOP-
Mmarifina mepexa 3 YopHoounbchkux nutadb” (ICRIN)
ta 11—12 rpynus 2013 poky MixxHapomHW HaBYaIbHUMN
ceminap BOO3 “Papianiiina 6e3rneka B MEAUYHUX yCTa-
HOBax”.

30—31 tpaBHsa 2013 B HHIIPM npoBeneHa MixkHapoI-
Ha Hapajga pobouyoi rpynu 12-i €BponeiichbKoi rpyrnu
panianitnoi mosumetpii (EURADOS) 3 nmurtans KT-
(I00POCKOITil, KPpUTUYHUX PIiBHIB IS 103 Ha IIKIipy
MAalLi€HTIB iHTepBEHLIiHOI pamiosorii, TeXHIYHUX ac-
nekTiB KaniopyBaHHs1 KAP, KT Ta iHmumx nuraHb 103u-
MeTpii MauieHTiB Ta MEIWYHOIO IepCoHaly iHTep-
BEHLUIMHUX BiAAiJ€Hb.

MIXHAPOJIHI TA IEP2KABHI HATOPO MU,

110 OTPUMAJIA BYEHI HHIIPM V¥ 2013 P.
VYkazom Ilpesunenta Ykpainu Bim 30.11.2013 Ne 655/
2013 mpucBoeHO MoOYecHe 3BaHHS “‘3aciyXeHUil misd
HayKU i TexXHiKM YKpaiHu~ JOKTOpPY OiOJIOTiYHMX HayK
Yymaky B. B.

IIpe3unis HauioHanbHO1 akageMii MeAMYHUX HayK
VYKpainu Haropoawia JUIJIOMOM AOKTOpa MEIMYHUX
Hayk, npodecopa bysyHosa B. O., kaHnumara Meany-
Hux Hayk Boituynene FO. C., kaHmuaaTa 0ioJOTiYHUX
Hayk KpacnikoBy JI. I 3a cepilo HayKoBuUX IIpallb
“Emimemiojioria HeMyxXJIMHHUX 3aXBOPIOBaHb y IIOCT-
paxaanux BHacinoK YopHOOUIbCHKOI KatacTpodhu” —
[Toctanosa Ne5/4 14.03.2013.

K sk ok

ITlpoghinaxmuuny ma aikysanvro-odiaeHocmuyHy OisabHiCMb
HHIIPM 3a6e3neuye KiiHiKa, B CKJali cTallioHapy, IMo-
TY>XHicTb sgkoro 530 JixKOK, Ta ABOX MOJIKJIiHIK pamia-
LiHOrO peeCTpy Ta KOHCYJIBTATUBHOI JOIMOMOTUA — JJIsI
npopociux i giteit (600 Ta 350 BinBigyBaHb Ha I€Hb Bilmo-
BimHO). ¥ 2013 poui mojikjiiHiKaMu pafialiifHoro pe-
€CTpY Ta KOHCYJBTaTUBHOI J0moMoru ooctexeHo 19 084
JOPOCIIMX Ta JiTeil, o Ha 4,6 % MeHiie, HiX y 2012 polii.

3a TporpamMoro KiIiHiKO-eIiJeMiOJOriYHOro PEeECTPy
JUcraHcepu3alilo nposeaeHo 7546 nmauientam (36,1 %
BiJI 3arajbHOI KiJIbKOCTI MIPUHATHUX), 3 HUX 4445 nopoc-
Jux nauieHTiB (58,9 %) Ta 3101 miteit (41,1 %).

B craunioHapHux migposaiiax KJIiHIKM IMpOJiKOBaHO
8405 martieHTiB, 3 HUX Y BITIEHHSIX UTsS TOPOCTNX — 6877
(81,8 %) ta 'y Binminenusix s mireit — 1528 (18,2 %).

3Benenmii mimad HJP 2013 poky, uraH BIpoBamKeHHS
Ta TJIaH CIiJIbHUX 3axoniB 3 MO3 YkpaiHu BUKOHAHO B
TMOBHOMY 00CSI3i.

International forum on the results of the project
of UN “International Chornobyl Research and
Information Network” (ICRIN) was held on 25—26
July 2013 and the WHO International Training
Seminar “Radiation safety in health facilities”
were held on 11—12 December 2013 in NRCRM
in collaboration with WHO.

Meeting of the International Working Group of
the 12" European Group of Radiation Dosimetry
(EURADOS) on issues of CT-fluoroscopy, critical
levels for the dose on the skin of patients of inter-
ventional radiology, technical aspects of calibra-
tion and other matters of dosimetry of patients and
medical staff of interventional units was held on
30—31 May 2013 at the NRCRM.

NATIONAL AND INTERNATIONAL AWARDS
RECEIVED BY SCIENTIFIC STAFF IN 2013
By the Decree of the President of Ukraine from
30.11.2013 #655/2013 the title of “Honored worker
of science and engineering of Ukraine” was awar-
ded to Doctor of Biological Sciences V. Chumak.

Presidium of the National Academy of Medical
Sciences of Ukraine awarded the diploma to
Professor Buzunov V.O., candidate of medical sci-
ences Voychulene Y.S., candidate of biological sci-
ences Krasnikova L.I. for a series of scientific
works “Epidemiology of non-cancer diseases in
survivors of the Chornobyl disaster” (Resolution
#5/4 14.03.2013).

k ok ok

NRCRM 530-bed Clinic and two outpatient clin-
ics i.e. of Radiation Registry and of a Consultative
Care for adults and children (600 and 350 visits per
day, respectively) provide preventive, therapeutic
and diagnostic services. There were 19,084 adults
and children examined in 2013 (4.6 % less vs.
2012) at the outpatient clinics of Radiation Regis-
try and Consultive Care.

According to the program of CER the 7546
patients (36.1% of all patients), including 4445
adults (58.9%) and 3101 children (41.1%) were
involved in a preventive medical examination.

There were 8405 patients treated in clinical
departments, of which 6877 (81.8 %) at the wards
for adults and 1528 (18.2 %) at pediatric ones.

The NRCRM research master plan, implemen-
tation plan and joint activities plan with the MH of
Ukraine were fully implemented in 2013.
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CMUCOK BUKOPUCTAHOI NNITEPATYPU

1. TMoctpenko B. M. CuHApOM 3aieXHOCT Bif, ankorofio B Y4aCHMKIB
niksipauii Hacnipkis agapii Ha YopHobunbcbkiii AEC / B. M. Moctpenko, K.
M. Jloranoscbkuid, O. I. YopHuii. — K. : Hau. Topr.-ekoHoM. yH-T, 2013. —
244 c.

2. KoeaneHko A. H. Op03uBHO-13BEHHas NATONOMMS U XPOHUYECKMIA rena-
TUT y nocTpanasLuvx scneacTane asapum Ha YAI3C / A. H. KosaneHko, E. B.
lacaHoBa, A. A. lNacanos. — K. : 000 "Uutepapyk”, 2013. — 309 c.

3. JiuteuHeHko O. O. Pak rpyaHoi 3ano3m y vonosikie / Q. O. JIMTBUHEHKO,
€. C. Totbko. — K. : [IA, 2013 — 216 c.

4. basuka [1. A. PagiauiiiHa meguumna : nigpydHuk / [. A. Baswuka, I, B.
Kyniniy, M. I. Mununenko. — K. : BCB "Meauumna”, 2013. — 255 c.

5. 3anicoynmit O. 3. PapiaujiiiHa MemuumHa i pamiobionoria : 6ionior-
padiynuii nokaxuuk / 0. 3. 3anicounmit, A. A. Yymak, J1. A. SiHoBuy, H. B.
Kopotkoga, I. X. CasyeHko. — Bun. 5 (2005-2010 pp.). — K. : TOB "CIK
TPYM YKPAIHA", 2013. — 255 ¢.

6. XomeHko I. M. Oco6nmBOCTi xapuyBaHHsi 0CI0 i3 CepLeBO-CyANHHIMM
3aXBOPIOBAHHSIMM, fIKi NPOXMBAIOTb HA PajioakTMBHO 3abpyAHEHMX
BHacninok YopHoOunbebKoi katactpodm Teputopiax Ykpaitu / 1. M. Xomeh-
KO // LieTnyHe xapyyBaHHS Npy 3aXBOPIOBAHHAX CEPLIEBO-CYANHHOI CuCTe-
MU : HaBYasbHUiA nocibHMk. — K. : HMAMO. — 2012. — C. 77-85.

7. NMpobnemu papiauiiiHoi MeaMUMHK Ta paaiobionorii : 36ipHUK HayKOBUX
npaup. — 2013. — Bun. 18. — 411 c.
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