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The 2012 annual results of NRCRM activity in research and its implementation in healthcare practice, aid to sur-
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HepxaBHa ycTaHoBa “HaulioHaJlbHUIA HAayKOBUI LIEHTP
pagiauiiiHoi MeauuuMHu HauioHanbHOI akageMii Me-
anyHux Hayk Ykpainun” (HHIIPM) e ronoBHoOIO ycTa-
HOBOIO B YKpaiHi 3 MeAUYHUX MTpo0aeM YopHOOMIIbCh-
Kol KaTtacTtpodu, pamialliiHOI MeIWLMHU, pamiodio-
Jlorii Ta 3 NuUTaHb palialliiiHOI TirieHu, paaiauiiiHol
emizemMioJiorii, € HeHTpoM, aKuii criBrpaliioe 3 BOO3 B
Mepexi MeIMYHOI TOTOBHOCTI Ta JOIMOMOIU IMpU pa-
JialiiHMX aBapisix, y400BOl0O 0a3010 MJIsI CTYIEHTIB
HamionansHoro MmenmuHoro yHiBepcurety iM. O.0.bo-
TOMOJIbIIS.

Y 2012 p. Ha 6a3i HHIUPM ¢dyHkuionyBaau aBi
creliaaizoBaHi BUeHI paau IO 3aXUCTy JOKTOPCHKMX Ta
KaHINIATCHKUX AucepTaliil 3a ¢paxom “PamioGiomoriss”
ta “IeHeTnka”, a Takox TpoOjeMHi komicii MO3 Ta

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 dealing with health
problems of the Chornobyl accident, radiation
medicine, radiobiology, and on issues of radiation
hygiene and epidemiology. The Center collabo-
rates with the WHO network of medical prepared-
ness and assistance in radiological accidents, and
is a training base for students of the O.0O. Bogo-
molets memorial National Medical University.
Two specialized scientific councils for M.D. and
Ph.D. thesis defense on specialties “Radiobiology”
and “Genetics” and task groups of MH of Ukraine
and NAMS of Ukraine “Problems of Radiation
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HAMH Ykpainu “Ilpobiemu pamiaiiiiHol MEAUIIMHA
“Temarogoris i TpaHcdy3ionoris”.

¥ 2012 p. B HHIIPM BukonyBasioch 36 HayKOBO-10C-
JnigHux poOit: 33 — 3a OomkeroM HAMH (dpynmameH-
TalbHUX — 17, mpukiagHux — 16); Ha 3amoBieHHs [ep-
>KaBHOTIO CIIelializoBaHOro mignpuemcTna “YopHoOUIb-
cbka AEC” — 1; 3a rpanToMm iHo3eMHUX poHmiB — 1 HIP;
Ha 3aMOBJIEHHSI YKpPaiHChKOTO HAyKOBO-TEXHOJIOTiUHOTO
nentpy — 1 HIP. Kpim Toro, 3a nmporpamMmamu MixkHapoi-
HOr0 HayKOBO-TE€XHIYHOTO CMiBpOOITHULITBA — 3.

Y 2012 p. 3aBepmieni 20 H/JP, axi ¢inancyBamucs 3
oromxery HAMH, 3a rpanTtoMm iHO3eMHUX (poHAIB — 1
HIP (tab6xa.1).

Ta6nuusa 1
Table 1

Medicine”, “Hematology and Transfusiology”
functioned at NRCRM in 2012.

In 2012 the NRCRM carried out 36 research pro-
jects: 33 (17 — basic, 16 — applied ones) for budget
of the NAMS, 1 — on commission from the State
Specialized Enterprise “Chornobyl NPP”, 1 —
according to grant of the foreign funds, 1 — on com-
mission from the Ukrainian Scientific-Technology
Center, and 3 — according to the programs of inter-
national scientific and technical cooperation.

There were 20 research projects completed in
2012, which were funded from the budget of
NAMS and 1 — by the foreign grants (Tabl. 1).

3amoBHuKM Ta xapaktepuctuka HAP
Customers and characteristics of the research projects

Kinekicte HOAP
Number of research projects

Bcworo B T. 4. 3aBepuiennx y 2012 p.
Total Including completed in 2012
HAMH, ¢yHpamenTansHi, KIMKB 6561040 17 9
National Medical Sciences of Ukraine, fundamental, KPKV 6561040
HAMH, npuknapi, KIMKB 6561040 16 1
National Medical Sciences of Ukraine, applicative, KPKV 6561040
3a rpaHTamu iHo3eMHUX GOHAIB 1 1
By grants of foreign funds
ICN “HopHobunbebka AEC” 1
State Special Enterprise “Chornobyl NPP”
Ha 3amoBneHHst [lepxaBHOro areHTCTBa 3 NTaHb Haykw, iHHOBALi Ta iHdopmaTuaauii YkpaiHu 1
On the request of the State Agency of Science, Innovations and Informatization of Ukraine
Bcboro 36 21
Total

HaiipaxxnuBinii 10carHeHHs B rajiy3i pyH1aMeHTaabHuX
nociimkens y 2012 poui
HocnimxkeHHIMU ¢yHIaMEHTaTbHUX MOJIEKYISIPHUX Me-
XaHi3MiB BCTAHOBJICHO, 1110 Y BiaAaJeHOMY Tepiofi Mmicst
OINPOMiHEHHS B J03axX, MeHIIux 3a 250 M3B, 3HMXKEHa
eKCIIPEeCisT TeHIB-peTyIITOpiB KIIITUHHOI TTposrideparltii Ta
3arudeni: TP53, TP5313, FASLG, BAX ta CCND1. Bupue-
HO MOJIEKYJISIpHE MiAIPYHTS LepeObpoBacKy/IsSIpHOI MaTo-
JIOTi1 Ta KOTHITUBHMX PO3J1a/liB 3 10303aJI€>KHOIO TilepeK-
cnpecieto reny TERFI, CKOpoOUeHHSIM BiTHOCHOI JTOBXM-
HU TejoMep, Kibkocti CD34738 cTroBOYpOBUX KIIITUMH
ta CD34%38" paHHiX KIiTHH-TIONEPENHNKIB. B yyacHu-
KiB JIiKBifallil HaCJIigKiB aBapil y BimgajieHoOMYy mepiomi
micJisi ONPOMiHEHHSI iICHYE 4iTKa 3aJIeXKHICTh IMTOKA3HUKIB
TEHHOI eKCIIPeCii, JOBKUHU TeJIOMeDP, KOTHITUBHOI (DYyHK-
11ii BiJl 103U Ta BiKy HA MOMEHT OIIPOMiHEHHSI.
BcTtaHoBeHi HelipoOiooriyHi MexaHi3Mu (popMyBaH-
HS Y MOJIOJIOMY Billi HEMpOIICUXiaTpUUYHNX e(EKTIB OIT-

The most important achievements in the field
of basic researche in 2012
Research of fundamental molecular pathways
revealed that in the remote period after irradiation
at doses under 250 mSyv the gene expression regula-
tors of cell proliferation and death i.e. TP53,
TR5313, FASLG, BAX and CCND1 is decreased. The
molecular basis of cerebrovascular disease and cog-
nitive disorders with a dose-dependent TERFI gene
overexpression, reducing relative telomere length,
and decreased number of CD34738- stem cells and
SD34%38- early progenitor cells were studied.
There is a clear dependence of indicators of gene
expression, telomere length, cognitive function
from dose and age at the moment of irradiation in
remote period after exposure of liquidators.
Neurobiological pathways that form neuropsy-
chiatric effects of exposure at young age namely in
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pPOMiHEHHS Yy TpeHaTaJlbHUIA Mepion i y Bili 10 1 poky.
BusHaueHi pakTopu pU3KKY pO3BUTKY HEHPOKOTHITHB-
HOTrO HedillnTy Y BHYTPIITHHOYTPOOHO ONPOMIHEHUX
oci0: pe3umyaabHO-OpraHiuHa liepedpajibHa HEJ0CTaT-
HICTbh; 3JIOBXMBAHHS TICUXOAKTUBHUMM PEUYOBHMHAMU;
CTaX MajliHHs OiIble 5 POKiB; 103a ONPOMiHEHHSI eM-
OpioHY Ta MJIOAY; 4032 ONPOMIHEHHS LIUTOIOAI0HOT 3a-
no3u (I13); recramiifHuii Bik HA MOMEHT OIPOMiHEHHSI.

B pesynbraTi peTpoCneKTUBHUX AOCHTiIKeHb (1992—
2006 pp.) crany okucHoro romeocrasy B YJIHA Ha
YAEC i3 3axBOpIOBaHHSIMHU LIEHTPAILHOI HEPBOBOI CHC-
TeMu Oyso BU3HaueHo: 1) nucdyHkIio hepMeHTaTUB-
HOTO JIAaHILIOTa aHTUOKCUAAHTHOI CUCTEMMU 3 Taplliaib-
HOIO TinepinonepokcuaeMi€ero; 2) HeAOCTaTHICTb hep-
MEHTAaTUBHOTO JIAHIIIOra aHTUOKCHIAHTHOI CUCTEMU Ha
TJ1i HAKOITMYEHHS TIPOAYKTiB OKMCHOI Aerpaaanii JirminiB
Ta OiJIKiB.

BusnaueHo BimMiHHOCTI JnecTabinizauii reHoMy Ha
XPOMOCOMHOMY PiBHi B COMaTUYHUX KJIITUHAX XBOPUX
Ha panianiiiHo-acouifioBaHU i cmoHTaHHUM pak 1113
Ta 300pOBUX 0OCi0. BcTaHOBIEHO, 1110 YacTOTa XpOMO-
COMHUX abepalliil B 1im¢pouuTax nepudepudHoi KpoBi
xBopux Ha PII3, YJIHA na YAEC, Ta TuX, 1110 npo-
KuBajau i Oynu eBakyiioBaHi 3 P3T, mocToBipHO
BiZpi3HSAETHCS BiJl KOHTPOJIO, 110 MOXE CBITUMUTH MPO
T€, 110 HasiBHA XpOMOCOMHA HECTabiIbHICTh Bidirpae
poJsb y ¢popMyBaHHI pamialiiifHO-acoOIifOBaHUX HOBO-
YTBOPEHb.

Brnepiie npu HUTOreHeTUYHOMY OOCTEKEHHI JTIOIUHU
OIHOYACHO BUKOPUCTaHI JIBi YIOCKOHAJICHI TeCT-CUCTE-
M — “G2 bleomycin sensitivity assay” Ta TBOTepMiHOBe
KyJIBTUBYBaHHS JIiM(OLUTIB neprudepruyHoi KpoBi, 1110
JaJI0 MOXKJIMBICTh BU3HAYUTU TPUBATICTb 30€pesKeHHS
MPUXOBAHOI XPOMOCOMHOI HECTa0iIbHOCTI Ta MiXiH-
JUBigyallbHi 0COOJMBOCTI eniMiHallii abepaliii Xxpomo-
COM, iHOIYKOBaHUX 0JEOMILIMHOM, B TPHOX MOCJiZOBHUX
KJIITUHHUX FeHepallisX.

BuszHaueHuil 3B’130K 4acTOTWM BUSBJIEHHS MyTallil
V617F rena JAK2 3 panpialiiiHo-acoLiiifOBAHUMHU OHKO-
reMaToJIOTIYHMMHU 3aXBOPIOBAHHAMM Mi€OITHOTO TIO-
XOJIPKEHHSI.

B HLA-reHoTuni XBOpMX Ha XpOHiIUYHY MIi€IOIiIHY
JIeiKeMilo BUSIBJI€HO BipOTigHe MigABUILIEHHS HOCiliCTBa
reHiB HLA-B*51 ta HLA-DRBI*11, mo gae migcraBy
BBaXaTH 1X (paKTOpaMU T€HETUYHOI CXUJIBHOCTI 10 pO3-
BUTKY JIaHOI MaToorii. BcTaHOB/IEHi reHU-TIPOTEKTOPHU
PO3BUTKY XPOHIYHOI MienoigHoi neitkemii: HLA-A*03,
HLA-B*08 ta HLA-DRBI1*04. Bu3znaueHo, 1110 I10sIBa
JOJAaTKOBUX XPOMOCOMHUX aHoMaJjiii B Ph-mo3utus-
HUX KJIITMHAaX KiCTKOBOrO MO3KYy Ha TJi Teparii ima-
TUHIOOM, MA€ CTATUCTUYHO JOCTOBIPHUIA HECTPUSITIIU -

prenatal period and under age 1 year were found.
Risk factors for neurocognitive deficits in utero
exposed individuals were identified: the residual-
organic cerebral insufficiency, psychoactive sub-
stance abuse, smoking experience more than 5
years, radiation dose on embryo and fetus, radia-
tion dose on thyroid, and the gestational age at the
moment of irradiation.

According to the results of retrospective research
(1992—2006 years) of oxidative homeostasis in the
Chornobyl liquidators with central nervous system
diseases it was identified that: 1) dysfunction of
antioxidant enzymatic chain system with partial
hiperlioperoksydemia and 2) enzymatic chain
insufficiency of antioxidant system on the back-
ground of accumulation of oxidative degradation
of lipids and proteins are present.

Differences in genome destabilization at chro-
mosomal level in somatic cells in patients with
radiation-associated and spontaneous thyroid
cancer and healthy people were defined. The fre-
quency of chromosomal aberrations in peripheral
blood lymphocytes of patients with thyroid cancer,
the Chornobyl liquidators and those who lived and
were evacuated from the contaminated zone is sig-
nificantly different vs. control. This may indicate
that the existing chromosomal is of a key role in
the formation of radiation-associated tumors.

For the first time the two advanced test systems
in cytogenetic examination of the human — “G2
bleomycin sensitivity assay” and long-term cultur-
ing peripheral blood lymphocytes were simultane-
ously used. This enabled to determine the duration
of storage of latent chromosomal instability and
between individual features of elimination of chro-
mosomal aberrations induced by bleomycin in
three consecutive cell generations.

The connection of the frequency of detection of
JAK2 gene V617F mutation with radiation-associ-
ated oncohematological myeloid origin diseases
was found.

Probable increase in carriage of genes HLA-B*51
and HLA-DRBI*11 was revealed in HLA-ge-
notype of patients with chronic myeloid leukemia,
suggesting them as factors of genetic predisposi-
tion to development of this disease. Genes protec-
tors of chronic myeloid leukemia: HLA-A*03,
HLA-B*08 and HLA-DRBI*04 were found.
Researchers found that the appearance of addi-
tional chromosomal abnormalities in Ph-positive
bone marrow cells during therapy with imatinib
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BUI TIPOTHOCTUYHMIA BIJIMB Ha (DOPMYBAHHSI LIUTOTE-
HETWYHOI BiAINOBiIi, a OoNTHMMajbHA BiAMOBiAb CHOC-
tepiraetbest npu excrpecii BCR/ABL Ttpanckpunty
b2a2.

Ha ocHOBi KOropTHUX eMifeMioJOriYHUX JOCTiIKEeHb
3a ganumu JIPY (68 145 oci6) i KEP (3870 oci6) Bu3Ha-
YeHO OCOOJIMBOCTI JMHAMIKM i pU3UKiB IICUXOHEBPOJIO-
TiYHOI 3aXBOPIOBAHOCTI Ta CMEPTHOCTI BiJl TSKKUX HEp-
BOBO-TICUXiUHUMX 3axBopioBaHb B YJIHA 1986—1987 pp.
yoJioBivuoi ctati 3a nepiog 1988—2010 pp.

B xoropti KEP 3 22 000 YJIHA BcTaHoBeHO, 110 ce-
peIHili aOCOMIOTHUM MPUPICT Ta CEpeAHil TeMIT ITPUPOC-
Ty 4acTOTH LlyKpoBoro niadety cepen YJIHA na HAEC B
2,7 pa3a Oijbliie, HixXK aHaJOTiYHi MOKA3HUKM Y HACEJIeH-
Hs YKpainu. B nuHaMmili 25-pidHOro CIriocTepekeHHS 3a
pexonBanecueHTamu ['TIX i YVIHA na YAEC 6e3 o3HaKk
KiCTKOBO-MO3KOBOro cuHApoMy pusuku LIJI Bu3Haua-
IOTbCS TAKOX BiKOM, TinepiHcyaiHeMielo, IMT i KoHLieH-
Tpali€l0 XOJIECTEPUHY Y CUPOBATLi KpoOBi. Y oci0, sKi
nepeHecnu I'TIX pizHoro ctynens Tsoxkkocti (1,0—7,11p)
MalTh MiClle O3HaKW KOHIIEHTPUYHOI rineprpodii
MioKapjy JiBOro HUTyHOYKa Ha TJIi MiABUILEHOTO CUHTE-
3y KoJiareHy I Tuily B eKCTpaleatoJisipHOMY MaTpUKCi B
nopiBHsAHHI 3 YJIHA 1986 p. (0,25—0,9 Ip), y IKUX BOHU
MOB’s13aHi 3 IPUTHIYEHHSIM MPOLIECiB HOTo Jerpaaltii.

ExcriepyuMeHTaIbHUMUY AOCiIXKEHHIMNU KOMOiHOBa-
HOro BIUIMBY i0HiB BaXXKMX MeETaJliB y Jiara30Hi KOH-
neHTpauiit Big 0,01 o 10 MKMOJIB/1 Ta OITPOMiHEHHS Ha
MophodyHKIIIOHATBHI XapaKTepUCTUKUA KJIITUH ITOKa-
3aHO MOJIIMOJAJIbHI 3MiHU KJIITUHHUX peaKIIiii.

OcCHOBHI JOCATHEHHS B TajIy3i NPUKJIAIHIX JOCTIIKEHb

y 2012 pomi

Po3pobiieHo it 00rpyHTOBaHO MPOrpaMHO-MaTeMaTUYHi
Ta AJO3UMETPUYHI MpoLenypu s iHAWBiOyai3alii g0-
30BMX OLIIHOK 0Ci0 3 HaceJIeHHs, SIKi YBIMIIIN A0 CKIamy
HPY, Ha ocHOBI HasiBHOI iH(opMaliii a1 Ko3enelbkoro
Ta PinknHCchKoro paiioHiB YepHiriBcbkoi objacTi i Po-
KMTHIBCbKOIO pailoHy PiBHEHCHKOT 001acCTi.

BuznauyeHo naHi 1100 COLiaJbHO-TICUXOJIOTIYHUX Ta
MeAWYHUX HacaiakiB YopHOOMIBCHKOI KaTacTpodu,
30KpeMa, XapaKTepUCTUKU CTaHy COLiaJIbHOTO CaMOIIO-
YyTTSI, PiBHI TPUBOXKHOCTI, TPOQiTaKTUIHOI aKTUB-
HOCTIi, TICUXiYHOT'O 3J0POB’Sl OKPEMUX TPyI HaceJIeHHS
3-i3onu P3T 3a 1999-2010 pp.

BukoHaHO MPOCIIEKTUBHE JOBIOCTPOKOBE TOCITiIKEH-
Hs (1988—2010 pp.) IMHaAMIKU i CTPYKTYpU 3aXBOPIOBa-
HOCTi Ta CMEPTHOCTI Bif cepLeBO-CYAMHHOI MaTOJIOTil B
VJIHA Ta eBakyiioBaHUX B IicjisiaBapiiHOMY MEpiozi;
BU3HAUYCHO OCHOBHI (haKTOPU PU3MKY PO3BUTKY 3a3Ha-
YEHUX 3aXBOPIOBaHb; 3a PO3POOJICHUMU MaTeMaTUUHU-

has a statistically significant adverse prognostic
influence on the cytogenetic response, and the
optimal response observed in the expression of
BCR / ABL transcript b2a2.

Based on epidemiological cohort research via
the SRU (68 145 people) and CER (3870 persons)
data the course peculiarities and psychoneurologi-
cal morbidity and mortality risks (severe neuropsy-
chiatric diseases) in male liquidators (1986—1987
period) during years of 1988—2010 were defined.

Absolute increase and the average growth rate of
diabetes mellitus among the Chornobyl liquidators
(CER cohort, n=22,000) was found being 2.7 times
greater vs. similar rates in population of Ukraine.
The 25-year observation of ARS convalescents and
Chornobyl liquidators with no signs of bone mar-
row syndrome showed that risks of diabetes melli-
tus also depend on age, hyperinsulinemia, BMI
and serum cholesterol concentration. Persons that
have had varying degrees of severity of ARS
(1.0—7.1 Gy) have a signs of concentric left ventric-
ular hypertrophy at the background of increased
type I collagen synthesis in the extracellular matrix
vs. 1986 year liquidators (0.25—0.9 Gy dose), that is
related to inhibition of its degradation process.

Experimental studies of the combined effects of
ions of heavy metals in concentrations ranging
from 0.01 to 10 mmol/L and of irradiation on cel-
lular morphofunctional characteristics showed
polymodal changes of cellular reactions.

Main achievements in the field of applied research

in 2012

Software-mathematical and dosimetric procedures
on individualizing of dose estimates in persons
whose records were put into the SRU, based on the
information available on Kozeletskyi and Ripkyn
districts of Chernihiv region and Rokytne district
of Rivne region were developed and substantiated.

Data on the psychosocial and health conse-
quences of the Chornobyl disaster, in particular,
the characteristics of social well-being, level of
anxiety, preventive activity, mental health of cer-
tain groups of 3rd radioactively contaminated zone
for 1999—-2010 were identified.

Prospective long-term study (1988—2010 years)
of dynamics and structure of morbidity and mor-
tality from cardiovascular disease in liquidators
and evacuees in the post-emergency period were
completed. Major risk factors for these diseases
were defined, and estimation and prediction of
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MU MOJAENSIMU 3AiICHEHO OL[iHKY Ta MPOTHO3 PU3MKiB
3aXBOPIOBaHb CUCTEMH KPOBOOOIry Ta CMEpPTHOCTI Bif
3a3HAYE€HOI MaTOJIOril.

BinzHaueHo 3pocTaHH: 3axBoproBaHocTi (1990—2010 p.)
Ha PII3 (VJIHA — y 5,0 pa3ziB, eBakyitoBaHux — y 4,3
pasza, MellKaHIIiB 3a0pyIHEHUX TepuTopiii — y 1,3 paza)
i 30iTBIIIEHHS YacTOTH paKy MoJIouHoi 3aino3u (PM3) y
xiHoK — YJIHA 1986—1987 pp. (y 1994—-2010 pp.
SIR=168,5 %, 95 % [1: 148,4 — 188,6).

Po3pobiieHo MeToauMyHi pekoMeHaalii moao mnpodi-
JIAKTUKW HYTPiEHTHUX AedinuTiB y xkuteniB P3T, moma-
HO 3asiBKY Ha KOPMCHY MOJeIb BiTaMiHHO-MiHepaJIbHO-
o KOMIUJIEKCY, SIKW{ MPOMIIOB KIiHIYHY ampooalliio i
JIOBiB CBOIO €(eKTUBHICTb Y Mpo(inakTULi HecTayi B
XapuyBaHHi HeE3aMiHHUX XapuOBUX PEYOBUH.

[IpoBeneHO MOPiBHSIBHUI aHali3 aJITOPUTMIB po3pa-
XYHKY PU3MKY HociiicTBa Mmytaliii reHiB BRCAI Ta
BRCAZ2 (Penn 11, Myriad Ta IBIS) 3a moka3zHunKamMu 4yT-
JIMBOCTI, crieuuiyHocTi Ta 3actocyBaHHi 10 % moporo-
BOTrO 3Haue€HHs PU3MKY HociiicTBa MyTauiii. Mogemb
Myriad Bu3HaueHa, sIK HAKOIbII e(eKTUBHA i 3pyyHa
IIJIST BAKOPUICTaHHSI.

Po3po0JieHOo KJiHIKO-iHCTpyMeHTaIbHI KpUTEPil OL[iH-
KM e(eKTUBHOCTI JiKyBaHHSI Ta BU3HAYEHHS ITPOTHO3Y
nepediry XpoHiYHOTO OOCTPYKTMBHOIO 3aXBOPIOBAHHS
JIETEeHIB y MmocTpaxaaaux BHaciaigmok aBapii Ha HAEC y
BiggajeHoMy TlicisiaBapiiHOMY MepioJli Ha OCHOBI HO-
CJIiIKEHHST 0COOJMBOCTE 3MiH pecripaTOpHUX MOpPY-
IIIeHb Ta iHTpaKapaiaJJbHOTO KPOBOOOITY.

Po3pobieHa MeTomosiorisi Ta BU3HAYEHUM aaropuTM
paHHbOI HeiHBa3iiiHOI AiarHOCTUKM (iOPO3HUX 3MiH
MEeYiHKM y MalLi€HTIB, 110 TOCTpaXKaaay BHACIIIOK aBapii
Ha YAEC, gkuit 103BoJIsIE BCTAHOBUTH CTafit0 hidpo3sy.

IToxazaHo 3B’130K XpOMOCOMHUX aHOMaJliil, BUSIBJIE-
HUX IIPU LUTOT€HETUYHOMY OOCTEXEHHi IOAPYXKHiX
nap, 110 JIiKyBaJUCh Bif 0e31Iiaas, 3 IEBHUMM TUIIAMU
Oe3IUTiAAs Yy XKiHOK, 3i 3HAUHUMHU MOPYIIEHHSIMU CHeEpP-
MaToreHe3y y YOJIOBiKiB, a TakKOX 3 IiJABMILIEHHSIM
PiBHSI aHOMaJILHOTO 3aILIiAHEHHSI OOLIUTIB in vitro mpu
3aCTOCYBaHHiI JTOTOMIXXHUX PENPOIYKTUBHUX TEXHO-
JIOTIA.

3’sicoBaHa AMHaMiKa 3MiH 0i0XiMiYHOI aKTUBHOCTI Ta
KOMIIOHEHTHOT'O CKJIamy CiM’sTHOI piIfuHU CIIepMH
KpOJIiB 3a yMOB TOTaJbHOI'O ONPOMIiHEHHSI TBapUH
ioHi3ylouoto pagiaiieto B go3ax 1,0—7,0 Ip. ITokazaHo,
10 TOTajJlbHE OMNPOMiHEHHS JIabOpaTOPHUX KpPOJiB
ioHi3ytouoto pamiamiero B go3i 1,0 Ip He BmmBamo Ha
00’eM egKyJIsITy Ta PYXJIMBICTh criepMmaro3oimiB. Om-
poMiHeHHs B go3ax 2,0—7,0 Ip cipu4unHSI0 NpUTHIvY-
ounii edekT Ha (PyHKILIOHYBaHHS TMEepeaMiXypoBoi 3a-
JIO31, CiM’THUX BE3UKYJI Ta eI INIMMICIB, 10 MajIo IPo-

risks of circulatory system diseases and mortality
of this disease were done using the developed
mathematical models.

Thyroid cancer sncidence increase (1990—2010)
(5.0 times in liquidators, 4.3 times in evacuees, up to
1.3-fold in contaminated area residents) and an
increased frequency of breast cancer (BC) in female
liquidators in 1986—1987 years (SIR = 168.5%, 95%
CI: 148.4—188.6; studies in 1994—2010) was noted.

Guidelines on prevention of nutrient deficit in
RCT residents were developed; the application was
filed for utility model of vitamin and mineral com-
plex that has been clinically tested and proven to
be effective in the prevention of nutritional defi-
ciency of essential nutrients.

Comparative analysis of risk calculation algo-
rithms for mutation carriage of BRCAI and
BRCAZ2 genes (Penn 11, Myriad and IBIS) by the
indexes of sensitivity, specificity and a 10 %
threshold risk mutation carriage was conducted.
The Myriad model is defined as the most efficient
and easy to use.

Clinical and instrumental criteria for treatment
effectiveness evaluation and prognosis determina-
tion of chronic obstructive pulmonary disease in
the Chornobyl accident survivors in a remote peri-
od after accident based on the study of features and
changes in respiratory disturbances and intracar-
dial blood flow were developed.

Methodology and the algorithm of early diag-
nostics of liver fibrous changes in patients affected
by the Chornobyl accident, which allows to define
a stage of fibrosis were developed.

Relationship of chromosomal abnormalities
revealed during cytogenetic examination of mar-
ried couples that have been treated for infertility
was found with certain types of infertility in
women and significant abnormalities of spermato-
genesis in men, as well as with an increased level of
abnormal fertilization of oocyte in vitro under use
of assisted reproductive technologies.

Patterns of biochemical activity shifts and
abnormal composition of seminal fluid of rabbits
under total exposure to ionizing radiation in doses
of 1.0—7.0 Gy.was elucidated. It is shown that
total exposure of laboratory rabbits to ionizing
radiation in doses of 1.0 Gy had no effect on
semen volume and sperm motility. Irradiation in
doses of 2.0—7.0 Gy. caused a depressing effect on
prostate, seminal vesicles and epidydyms func-
tioning, which was manifested in the reduction of
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sIB Y 3MEHILIEHHI BMiCTy (DpYKTO3U, IUTpaTy, L-KapHiTH-
HY Ta MpoCTarjiaHAWHIB B CiM’SIHilA piiMHU KPOJIiB.

Brniepuie 3a mokazHuMKaMu MPOOKCUIAHTHOI Ta aHTU-
OKCHAAHTHOI CHCTeM i (pyHKIIiIOHAJIBLHOTO CTaHy TOHAI-
HOi cucteMu Ta 11-OKCMKOPTUKOCTEPOIiiB Y ONPOMiHe-
Hux B no3i 2,0 Ip caMok InypiB BUSBJIEHiI paioMO-
Ingikyiodi B1acTuBocTi N-cTeapoileTaHOIaMiHy B 1031
50 Mr/Kr.

Brniepuie po3po0OjieHO yHiBepcaJlbHUIA METOAUYHUN
Oiaxig 10 BU3HAYEHHs ITapaMeTpiB alropuTMy IO-
JIBiAHOI 1O3UMETPil, IKUI1 1a€ MOXIUBICTh BpaXOByBa-
TU YMOBH OIPOMiHEHHS B KOHKpPETHill omnepauifiHii
abo Mpu NpoBeAEeHHI MEBHOIO KJjlacy MpoLeayp iHTep-
BeHiliHOI paxgionorii. Metogom MoHTe-Kapiio Oyio
poO3paxoBaHO MapiiajdbHi (1T OKpEeMUX KyTiB TTOBOPO-
Ty apKM amnapaty, eHepTii (POTOHIB Ta 30iJbIIEHHS T10-
JIsT 30py) 3HAUE€HHS 103 HAa OpraHu, e(heKTUBHOI 03U
Ta 103, 110 PEECTPYIOTHCS iHIUBITyaJTbHUMU JO3UMET-
pamu.

Po3pobneHo mpouenypu po3paxyHKy edeKTHUBHOIL
031 BHYTPIIIIHHOTO OMPOMiHEHHS IepCcOHaNTy YpaHO-
BUIOOYBHOI i1 ypaHOmepepoOHOI MPOMMCIOBOCTI YK-
paiHu.

¥ 2012 poui orpuMaHo 11 maTeHTiB, TToJaHo 7 3a9BOK
Ha BUJa4y OXOPOHHUX TOKYMEHTIB. 3alIpOTIOHOBAHO 10
“IndopmaniitHoro 6waeteHs HAMH” 2013 p. 28 Ho-
BOBBEICHbD.

IpodinakTuyny Ta JMiKyBaJAbHO-AiaTHOCTHUYHY isljib-
Hicre HHIIPM 3aGe3neuye KkJiHiKa, B CcKJandi
cTalioHapy, MOTYXHIiCTh sgkoro 530 Kok, Ta IBOX
MOJIKJIHIK pagialliiiHOTO PeECTPy Ta KOHCYJIbTaTUBHOIL
JOTIOMOTH — JUTst TopocuXx i aiteit (600 ta 350 BiaBimy-
BaHb Ha JeHb BinnoBinHO). ¥ 2012 po1i moikiIiHikaMu
ob6crexeHo 19 966 mopociux ta mitei, wo Ha 1,25 %
oinbiie, Hixk y 2011 poui. B cTramionapHux migpo3aiiax
KJIiHikM mpoJiikoBaHo 8113 mauieHTiB, 3 HUX Y
BimmineHHsax mias mopociaux — 6458 (79,6 %) ta y
BimaineHHsax mis giteir — 1655 (20,4 %). Inan nixko-
nHiB y 2012 poui — 148400. BincoTok BUKOHaHHS Tij1a-
HY JiXXKO-IHIB — 98,9 % (146 765). B kuiHiwi BpoBa-
KEHO 24 HOBMX METOAM IiarHOCTMKMU, JIiKyBaHHS Ta
MpoiTakKTUKH.

IMiaroroBka Kaapis

B HHIIPM 3araibHa KilAbKiCTh IITATHUX CIiBPO-
oiTHukiB Ha 01.01.2013 p. cranoBuna 1333 criBpoOiTHHI-
KM; 3 HMUX 3a posmisiom “Hayka” — 237. HaykoBux
CIiBPOOITHUKIB BChoro 161; 3 HUX JOKTOPiB HayK — 36;
KaHOUOATIiB HayK — 63; mpodecopiB — 20; akagemik
HAMH - 1, unenn-xopecnongentTn HAMH — 2. 3ac-

fructose, citrate, L-carnitine and prostaglandin
content in seminal fluid of rabbits.

The radiomodifying properties of N-stearoyl-
ethanolamine in dose of 50 mg / kg by the indexes
of prooxidant and antioxidant systems and the
functional state of gonadal axis and 11 ocsycorti-
costeroids in irradiated in doses of 2.0 Gy female
rats were revealed for the first time.

For the first time the universal methodical
approach was elaborated to determine the param-
eters of double dosimetry algorithm that allows
taking into account the conditions of exposure in
specific operating room or during a particular class
of interventional radiology procedures. Partial (for
particular angles of rotation arch system, photon
energy and increase of field of view) value doses on
the organs, effective dose and doses that recorded
by individual dosimeters were calculated by Monte
Carlo method.

Procedures for the effective internal exposure
dose calculating in personnel of uranium recycling
and uranium mining industry of Ukraine were
developed.

In 2012 there were 11 patents received, 7 appli-
cations filed for granting protection documents,
and 28 innovations were proposed to “Newsletter
NAMS” year 2013.

Prophylactic, diagnostic and treatment care

NRCRM Clinic (530 beds capacity ), and two out-
patient clinics i.e. Radiation Registry and consul-
tative assistance ones for adults and children (600
and 350 visits per day, respectively) provide pro-
phylactic, therapeutic and diagnostic activities of
the NRCRM. There were 19,966 adults and child-
ren examined in 2012 that (1.25 % more vs. 2011).
The 8113 patients have been treated in clinical
departments, of which 6458 (79.6 %) at the wards
for adults and 1655 (20.4 %) at pediatric ones. The
patient-day plan in 2012 was 148,400. The patient-
day plan implementation in 2012 was 98.9 %
(146,765). There are 24 new methods of diagnosis,
treatment and prevention introduced at the clinic.

Staff training

There are 1,333 full-time employees at the NRCRM
accounted on 01.01.2013, of which in section “sci-
ence” — 237 ones. The research staff'is 161 workers,
of them — 36 doctors of sciences, 63 — candidates of
sciences; 20 professors, 1 academician of NAMS of
Ukraine, and 2 member-corr. of NAMS of Ukraine.
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JIY>)K€HUX AisT4iB HAyKW i TeXHIKW YKpaiHu — 8, 3aciryxe-
HUX JliKapiB — 7, 3aciyXeHux MpaliBHUKIB OXOPOHU
3mopoB’d Ykpainm — 1. B xuminiui ta momixmminaioi 110
JiKapiB MaloTh BUIIY Kareropito, 31 — mepiy, 18 — apy-
ry, 18 — HaKOBUIA CTYITiHb KaHAWIAaTa HayK.

Cranom Ha 01.01.2013 poky B acnipantypi HHIIPM
HaBuanuch 19 acmipanrtiB (11 — 3 BizpuBOM Bim BUpOO-
HUUTBa, 8§ — 0e3 BimpuBy Big BUpoOHULITBA). Y 2012 p.
3axMIIEeH] 2 TUcepTalii Ha 3100yTTS HAyKOBOTO CTYITEHS
JIOKTOpa Hayk Ta 9 auceprailiii Ha 3100yTTSI HAyKOBOTO
CTYIEHs KaHIMIaTa HayK.

Bupasnuua gisuibHiCTD
VY 2012 p. BugaHo: 3 MoHorpadii, 2 nmocioHuku Ta 1
OigpydyHuK, 155 cTareil B HAyKOBUX XKypHaJjax i 30ipHu-
Kax, 8 MeTOOAWYHUX AOKYMEHTIB Ta 7 iHpopMamiiitHux
JnuctiB. Ony0yiKkoBaHO MaTepialiB i Te3 AOIOBiAei Hay-
KoBUX opyMmiB — 111.

B pamMkax MiXXHapoZHOIO HAayKOBO-TEXHIYHOI'O CHiB-
pobGitTHuuTBa Y 2012 polli BUKOHYBAJIOCh 5 CHiJIbHUX Ha-
YKOBUX TeM, MMPOBeJAEHO 3 MiXKHapOIHi HAyKOBi (hOPpyMHU,
oopmiieHO 23 BiIpsaKeHHS HAyKOBLIB Ta Aejeraiii
HaykoBuiB HHIIPM 3a kopmoH, mpuitHaTO 8§ Aenerairiit
Ta oKpeMux iHozeMHux ¢axisuis y HHLIPM.

V2012 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 JOCJiaKeHHs paky. [IpeameToM BUB-
yeHHs Ta cniBnpaui HHIIPM i3 3apy6ixkHUMM HayKOBU -
MU OpraHi3zauisiMu OyJIM HayKoBi MpoOIeMN K (pyHIa-
MEHTaJIbHOT'0, TaK i IPMKJIaTHOTO XapaKTepy.

YV 3BiTHOMY polii 3a opradizauiitHoi yyacti HHIIPM
nignucaHo MemopaHAyM IIpO HaMipu HayKOBOIro
crniBpobitHuuTBa Mixk HHIIPM Ta KopelicbkuM iHCTH-
TYTOM PalliojIoTiyHuX i MeanuHux Hayk (Pecny6iika Ko-
pes), KU Tiepeadavya€e MiIATPUMKY Pi3HOCTOPOHHBOI
HayKoOBO1 Koorepallii B 00J1acTi MeIMYHOI FOTOBHOCTI
Npyu padiallilHUX aBapisiX, BUBUEHHSI MOJIEKYJISIPHUX
e(eKkTiB TMpU TOCTPUX padialiiHUX ypaKeHHSX,
pamianiitHi epekTy Ta pamialiitHUi 3aXUCT MPU Aii HU3b-
KMX 103 OIPOMiHEHHS Ta MIPUPOAHOI paiallii.

VY cmisnpaii 3 BOO3 npoBenerno B KueBi mixkHapo-
HUIT opyM 3a pesynasratramu mnpoekty OOH “MixnHa-
poaHa HayKoBoO-iH(opmaliliiHa Mepexka 3 YopHOOUIb-
cbkux nutaHb” (ICRIN) Tta pobGoya Hapama LIEHTPIB,
mo criBmpaiooTs 3 BOO3, kpain kommmrabsoro CPCP,

There are 8 Honored workers of science and tech-
nics of Ukraine, 7 Honored doctors, 1 Honored
worker of healthcare of Ukraine. The 110 physicians
have the supreme, 31 — the 1%, and 18 — the 2™ cat-
egory, 18 are candidates of sciences.

The 19 graduate students studied at the NRCRM
graduate school as of 01/01/2013 (11 with day
release, 8 without day release). Two dissertations
for the degree of Doctor of Science and 9 disserta-
tions for the degree of candidate of sciences were
defended in 2012.

Publishing activities
The 3 monographs, 2 manuals, 1 textbook, 155
papers in scientific journals and collections, 8
guideline documents and 7 informational letters
were published in 2012. The 111 papers and theses
of reports from scientific forums were published.
Five joint scientific projects were carried out in
2012 as a part of international scientific and techni-
cal cooperation, 3 international scientific forums
held, 23 delegations of scientists and scholars of
NRCRM traveled abroad, 8 foreign delegations and
some foreign experts were welcomed in NRCRM.
In 2012, 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 affected 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, Inter-
national Agency for Research on Cancer. The sci-
entific problems both of fundamental and applied
character were the NRCRM study and coopera-
tion subject with foreign scientific organizations.
In the accounting year the Memorandum of scien-
tific cooperation intent between NRCRM and Korea
Institute of Radiological and Medical Sciences
(Republic of Korea) was signed under the organiza-
tional participation of NRCRM. It provides support
of scientific cooperation in the field of medical pre-
paredness for radiation accidents, study of the
molecular effects of acute radiation injuries, radia-
tion effects and radiation protection under exposure
to low radiation doses and natural radiation impact.
The International forum on results of the project
of UN “International Chornobyl Research and In-
formation Network” (ICRIN) and working meeting
of the centers that cooperate with WHO, of the for-
mer Soviet Union, Radiation Emergency Medical
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B MepexXi MeIMYHOI TOTOBHOCTI Ta €eKCTPEHO1 JOITOMOI'M
npu pagiauiitnux aBapisgx (REMPAN).

MizkHapoaHi Ta Jep:KaBHi HATOPOIH,
mo orpumasu Bueni HHIIPM y 2012 p.
3acnyxXeHUii 1igd4 HayKu i TexHiku YKpainu — bazu-
Ka JI.A.

3acaykeHu# Jisd HayKM i TexHiku Ykpainu — Ilpu-
CSDKHIOK A.€.

3aciy>KeHuii paliBHUK OXOPOHU 310POB’sd YKpaiHU —
JIsmmenxko J1.O.

ITouecna rpamota Kabinery MiHicTpiB YkpaiHu — oT-
pumana bpycnosa K.M.

ITouecHa rpamora MiHicTepcTBa OXOPOHU 3I0POB’S
VYkpainu — orpumas JlixtaproB [.A.

ITouecna rpamorta I1pe3unii HAMH Ykpainu — otpu-
maB Yymaxk B.B.

Ipamota BepxoBHoi pagu YkpaiHu — oTpumana JKoB-
Jesa ['M.

Ilpemis BepxoBHoi Pamm VYkpainm HaiiTanaHo-
BUTILIMM MOJIOAWUM YYEHUM B Taly3i (hyHIaMEHTATbHUX
i IPUKJIAAHUX MOCHIIKEeHb Ta HAYKOBO-TEXHIYHUX PO3-
pobok — orpuManu Innenko [.M., JlgckiBceka O.B.,
Koctin O.B., 3panesuu H.A., Yymak C.A.

Crunennisa Kabinety MiHicTpiB YKpaiHu mpucCyIKeHa
bazuni K.

Pa3zom 3 mum, B gisasHocTi HHIIPM manm micie meBHi
TPYAHOIIi TA HEIOTIKU:

1) He mpoBeaeHO 3akyniBi0 MPT a5 o6cTekeHHs 1o-
CTpaxXJajlux y BiAnoBigHOCTI 3 gopydyeHHsiM KM Vk-
paiHu B 3B’S3KY 3 BiZICYTHIM (piHAaHCYBaHHSIM;

2) 3acTapijivM € MapK AiarHOCTMYHOTO Ta J1abopaTOpHO-
ro obyianHaHHS;

3) 3MEHIIYETHCS KiJIbKICTh MOJOAUX BUYEHUX, iCHYIOTh
3aTPUMKM Y BUKOHAHHI IJIaHIB OMCEpTALliiHUX POOIT
acrnipaHTaMu Ta MOLIyKayaMu;

4) HepgocTaTHIM € (biHaHCYBaHHS 3a PO3ALIOM “crell-
MenmornomMora” 3a paxyHok MHC Ykpainu:

> HelocTaTHE (piHAHCYBaHHS KJIiHIKM IIOAO0 MPUIOAH-
HsI HEOOXiTHMX MeIMKaMEHTIB, pEakKTUBIiB TOILIO;

> HemoCTaTHE (iHAHCYBaHHS IIOAO Xap4yBaHHS
MaLi€HTIB Y NOBHOMY 00C$I31 y BilIOBiAHOCTI 0 HOPM
XapyyBaHHSI TTOCTPaXK1aJIOr0 HaceJIeHHS.

MaxkcumManbHe YCYHEHHS 3a3HAaYeHUX HEIOJiKiB Oyae
COPUATH MOJIMILIEHHIO OpraHi3alii Ta IKOCTi BUKOHAH-
HsI HAQyKOBUX JOCJIiIXKEHb.

Hes3Baxarouu Ha BKa3aHi CKJIaAHOI, 3BEICHUI TIJIaH
HJIP 2012 poky, rjiaH BIPOBaKEHHS Ta TJIaH CIITbHUX
3axo/iB 3 MO3 YkpaiHu BUKOHAHO B TOBHOMY 00CSI3i.

Preparedness and Assistance Network (REMPAN)
was held in Kiev in collaboration with WHO.

National and international awards
received by NRCRM research staff in 2012

Title of Honored worker of science and technics
of Ukraine received by Bazyka. D.A.

Title of Honored worker of science and technics
of Ukraine received by Prisyazhnyuk A.E.

Title of Honored worker of healthcare of
Ukraine received by Lyashenko. L.O.

Honorary Diploma of the Cabinet of Ministers
of Ukraine awarded to Bruslova K. M.

Honorary Diploma of the Ministry of
Healthcare of Ukraine awarded to Likhtarev I.A.

Honorary Diploma of the Presidium of NAMS
of Ukraine awarded to Chumak V.V.

Diploma of the Supreme Council of Ukraine
awarded to Yakovleva G.M.

Premium of Supreme Council of Ukraine to the
most talented young scientists in basic and applied
researches and scientific and technological devel-
opments awarded to Ilyenko I.M., Lyaskyvska
0.V, Kostin O.V., Zdanevich N.A., Chumak S.A.

Cabinet of Ministers of Ukraine Scholarship
awarded to Bazyka K.D.

At the same time, there were some difficulties and
disadvantages in the activities of NRCRM:

1) the MRI unit for examination of survivors on
instructions from the CM of Ukraine was not pur-
chased because of absent financing;

2) the diagnostic and laboratory equipment stock
is outdated;

3) the number of young scientists is reducing, there
is a delay in the implementation of thesis work
plans by the postgraduate students

4) funding of “special health-care” section by
Ministry of Emergencies of Ukraine is insufficient:
> insufficient funding for clinics to purchase nec-
essary medicines, reagents, etc.;

> insufficient funding on nutrition for patients in
full scope in compliance with food standards of the
survived population.

Maximum amendment of the specified disad-
vantages will provide an improvement of organiza-
tion and quality of research.

Despite that, the NRCRM research master plan,
implementation plan and joint activities plan with
the MH of Ukraine were fully implemented in 2012.

Cmamms naditiwna do pedakuyii 21 .08 .2013
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