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AKTyaabHi nuTanus pagiodionorii — 2023 / Pagio6iosioriune ToBapucTBo YKpaiHu. —
Kuromup, 2023. — 160 c.

B xHU31 po3risiHYyTO aKkTyalbHI MPOOJIEMH CydacHOi paaioOiosorii, OB’ s3aHi 3 €0 10HI3yI0YOl Ta
HeloHi3yrouoi paniarii Ha >kuBi oprani3mu. [IpoaHamizoBaHo GaraTopidHi JOCHIHKEHHS BiAIaICHUX
edexTiB, OOYMOBJICHUX paTiOHYKIIAHUM 3a0pynaHeHHsM micas asapii Ha YAEC, Bxmouaroun
HACNIJKA POCIHCHKOT OKymamii 30HW BigayxkeHHA y 2022 pomi. OOroBOprOIOTHCS HACTIAKH
MosxmBocTi pyrHyBaHHS AEC B YKpaiHi Ta 3arpo3u 3acTocyBaHHS sifepHOi 30poi B CBITHI arpecii
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Kuura npusHaueHa Asisi IUPOKOTo KoJia CHelialicTiB B rayry3i paaiobionorii, pagioekoorii, MEAMYHOT
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The book discusses current problems of modern radiobiology related to the action of ionizing and non-
ionizing radiation on living organisms. Long-term studies of aftermath effects caused by radionuclide
pollution after the accident at the Chornobyl nuclear power plant had been analyzed, including the
consequences of the russian occupation of the exclusion zone in 2022. The effects of the possible
destruction of nuclear power plants in Ukraine and the threat of using nuclear weapons in light of
russia's aggression against Ukraine are discussed. Prospects and tasks of the further research in the
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HAYKOBI HAITPAMHU

Papiariitna GioxiMist Ta MOJIEKYJISIpHA paio010I0Tis.

[IpioHn Ta aMiTOIAM Y POCTUH Ta iX aJepreHHICTh IS JIFOIUHU 1 TBAPHH.
MexaHi3Mu 11 MaJIMX 7103 10HI3yKOY01 paialti.

['eHeTHYH1 Ta eMireHeTHYH1 paj1i001010T1uHI ePEeKTH.

Panmianiitauii 3axuct Ta Moaudikarlis paio010J0TiuHUX €(EKTiB.
MeauuHe 3aCTOCYBaHHSI 10HI3yI0YOTO BUIIPOMIHIOBAHHS.
HopmyBaHHS BIUIMBY OIPOMIHEHHS Ta T03UMETPIS.

CyuyacHi npo6yieMu pajloeKoIorii.

Panio6io0r14HI Ta paaioeKOIOTIUHI BUKJIMKH, TTOB’S3aHi 3 BIMHOIO B
VYkpaini.

HoBi MmeToam paio610I0rYHUX Ta PATI0CKOJIOTIYHUX JOCIIIKEHb.
Panio6ionoriyHa 1 paiioeKooriyHa OCBITa.

SCIENTIFIC TOPICS

Radiation biochemistry and molecular radiobiology.

Prions and amyloids in plants and their allergenicity for humans and
animals.

Mechanisms of action of small doses of ionizing radiation.

Genetic and epigenetic radiobiological effects.

Radiation protection and modification of radiobiological effects.
Medical application of ionizing radiation.

Standardization of radiation exposure and dosimetry.

Modern problems of radioecology.

Radiobiological and radioecological challenges in regarding of the war in
Ukraine.

New methods of radiobiological and radioecological research.
Radiobiological and radioecological education.



BCTYIIHE CJIOBO

JIBaausaTh JA€B'SITh POKIB  ToMy Oyno mignmucaHo bynanemtcbkuii
MEMOpaHAYM, KU, OJHAK, HE BPATYBaB YKpaiHy BiJ POCIHCHKHUX BIMCBHK, fKi
BUMHSIOTh B YKpaiHi BiliCbKOBI 3JIOYMHH Ta TEPOPUCTUYHI aKTH, 3aBHAIOTH
MaCOBaHUX PaKETHO-apTUJIEPINCHKUX yAapiB MO MUBUILHUX 00'€KTax, BOUBAIOTH
MUPHUX JKUTEIIB Ta PYWHYIOTh KPUTHYHY UHBUIBHY 1HQPACTPYKTYPY
€HEPreTUKH 1 BOJOIOCTauYaHHS.

O6cTtputoroun ykpaiHceki AEC 1 moctaBuBIIM €BpoIly Ha MEXY sJ1€pHOI
KaracTpou, pocis TakoX MOIIMPIOE TMPOBOKAIIHY PHUTOPUKY IIOJO
MOJKJIMBOTO 3aCTOCYBaHHsI siiepHOi 30poi. HuHi Haa3BUYaliHO BaXXIIMBO
o0’eHaTH  COUIBHI 11 Yy BCbOMY CBITI 1040  YOpPHOOMIBCHKHUX
paaio0IONOrIYHUX YPOKIB MNP0 WIKIJIMBUKA BIUIMB pajiamii Ha OioTy. Ak
pe3yapTar, MM CIOCTEpIraeMO 3HAYHUU  1HTEpec J0 8-To  3’i3ay
PaniobionoriyHoro ToBapucTtBa YKpaiHM, Ha SIKOMY mIpenactaBiieHO noHan 500
aBTOpIB 3 15 kpain 31 133 Te3amu.

bakaro ycrixiB 1 MUpPy BCIM y4acCHHKaM!

CnaBa Ykpaini!

["onoBa Paxio0ionorivHOro TOBapucTBa YKpaiHu
npod. Hamik Pamugos

OPENING SPEECH

Twenty-nine years ago, the Budapest Memorandum was signed, which did
not save Ukraine from Russian troops committing war crimes and acts of
terrorism in Ukraine, launching massive rocket and artillery attacks on civilian
targets, killing civilians and destroying the critical civilian infrastructure of
energy and water supply.

By shelling Ukrainian nuclear power plants and putting Europe on the
brink of a nuclear catastrophe, russia is also spreading provocative rhetoric
about the possible use of nuclear weapons.

Nowadays, it is critically important to consolidate the joint action in the
World regarding Chornobyl radiobiological lessons about the harmful influence
of radiation on biota.

As a result, great interest in the 8th Congress of the Ukrainian
Radiobiological Society has risen, and more than 500 authors from 15 countries
with 133 abstracts are represented.

I wish success and peace to all participants!

Glory to Ukraine!

Head of Ukrainian Radiobiological Society
Prof. Namik Rashydov



PUBLIC HEALTH EDUCATION AND TRAINING IN RADIOBIOLOGY:
ADVANCING KNOWLEDGE AND SKILLS FOR EFFECTIVE RADIATION
PROTECTION

Aliyev Az Bagirova M.H.2, Mukhtarov M.M.2, Karimova G.A.2, Omarova Z.M.2,
Aghamaliyeva A.J.2, Agamaliyeva U.J .

Istanbul University, Institute of Health Sciences, Istanbul, Turkiye
2Azerbaijan Medical University, Baku, Azerbaijan

Introduction and aim. Radiation exposure poses significant risks to public health,
emphasizing the importance of adequate education and training in radiobiology. This abstract
presents a comprehensive overview of the efforts aimed at enhancing public health education
and training in radiobiology. The primary objective is to explore the advancements made in
imparting knowledge and developing essential skills among public health professionals to
ensure effective radiation protection strategies.

Materials and methods. This study employs a systematic review approach to evaluate the
current state of public health education and training in radiobiology. Relevant literature and
educational resources, including academic publications, reports, and online platforms, were
analyzed to identify the key elements and methodologies employed in public health
radiobiology education and training programs. The review also encompasses case studies and
best practices from different organizations and institutions globally.

Results and conclusions. The analysis reveals a growing emphasis on public health
education and training in radiobiology, driven by the need to equip professionals with the
knowledge and skills to address radiation-related risks effectively. The results indicate that
several approaches have been adopted, including specialized curricula, interdisciplinary
collaborations, and innovative training methodologies, such as simulation-based learning and
virtual reality. These initiatives have contributed to enhanced understanding and proficiency
in radiation protection practices among public health professionals.

The conclusion highlights the critical role of comprehensive education and training
programs in radiobiology for ensuring public health safety. By integrating radiobiology
principles into public health curricula and providing access to targeted training opportunities,
the public health workforce can effectively respond to radiation emergencies, implement
preventive measures, and mitigate the adverse effects of radiation exposure on individuals and
communities. Continued collaboration between academic institutions, regulatory bodies, and
public health agencies is crucial to further advance public health education and training in
radiobiology, fostering a well-prepared workforce capable of safeguarding public health in a
radiologically complex world.

Keywords: Public health, radiobiology, education, radiation protection, knowledge,
simulation-based learning.



MOJIEKYJIAAPHO-BIOXIMIUHI ACIIEKTH PAJIAIIIHHO-THIYKOBAHOI'O
AITIONITO3Y

MOLECULAR-BIOCHEMICAL ASPECTS OF RADIATION-INDUCED
APOPTOSIS

Annpintuyk T., Pakma H., Koans T., Octamyenxko JI.
Kuiscokuu nayionanvnuu ynisepcumem imeni Tapaca lllesuenxa, Kuis, Ykpaina
trandriichuk@gmail.com

Andriichuk T., Raksha N., Koval T., Ostapchenko L.
Taras Shevchenko National University of Kyiv, Kyiv, Ukraine

Beryn Ta mera. 3a nepeOiry pamiamiitHO-1HAYKOBAHOTO aronTo3y OCOOIMBOTO 3HAYCHHS
HaOyBarOTh CTPYKTYPHI 3MiHU Ha MOJIEKYJISIPHOMY 1 Ha/IMOJIEKYJSIPHOMY PiBHIB T€HETHYHOMY
armapari KJIITHH — XpOMaruHi B IiIoMy, Ta Horo ckianoBoi — monekyni JJHK. i mponecu €
OJHI€I0 3 PYHAAMEHTAIBHUX OCHOB pajialiifHO-010XiMIYHUX KIITUHHUX edekTiB. Ha eramax
TPAaHCAYKIIi CUTHATY 3a SCPHO-OIOCEPEAKOBAHOT JIAHKH arlONTO3Y JTOTYYA€THCS Pl CHCTEM,
cepesl SAKMX UUIbHE MiClle HaJeKUTh PECHOHCUBHUM JO Jii MPOMEHEBOr0 YHMHHUKA
TPaHCKpUMIIHHUM  ¢akTopam. ToMmy, akTyadbHHUM OyJ0 OIIIHHTH pIiBEeHb OXHO- 1
nBosaHutoropux po3pusiB JIHK Ta BmicT TpanckpunuiiiHoro ¢akropa pS53 B mimdouuTtax
TUMYCY IIYPiB 3a Jii 10HI3yr0uoi pasiarii.

Marepiaiqn Ta Metonu. BuBueHHs pajianiiiHO-IHIYKOBAaHOTO AaronTo3y MPOBOAWIH,
JOCIIKYIOUHM JIIM(OIUTH TUMYCY 3a PEHTI€HIBCHKOTO OINpOoMiHEHHs IIypiB B g031 1,0 I'p
(uepe3 30 xB 1 3 rox micas Aaii). Pisens po3pusiB JIHK ominroBanu 3 Bukopuctanasm 3', 5' —
niaMiHOOEH301MHOT KMCIIOTH; BMICT Oinmka pS53 - 3acTocoByroun Halip «p53 pan ELISA»
(Roche Applied Science, USA).

Pesyabratu Ta BHUCHOBKH. Jlis 10HI3yl04Oi pajiaiii YMHUTH 3HAUHUN IEPIIOYEProBHi
BIUIMB, O3HaUY€HUI Hamu 3a BuxojioM po3puBiB JIHK, Ha saepHuii komnapTMeHT JiMpOLUTIB
TUMyCY IIypiB. 3riAHO 3 OTPUMAHMMHM pe3yIbTaTaMH pPIBEHbOAHOIAHIIIOTOBUX PO3PUBIB
anepHoi /IHK B niM¢ouurax TuMycy HIypiB micis ONmpoMiHeHHs TBapuH B 1031 1,0 I'p
JIOCTOBIPHO 3pOCTaB MOPIBHSAHO 3 KOHTposieM B 1,9 pa3za ta BiuBiui yepe3 30 xB 1 3 roj micist
nii, BignosimHo. Illogo piBHa nBomaniroroBux pospuBiB JIHK, To Hamm BimMiueHO ix
JIOCTOBIpHE MiIBHINECHHS B 2,3 pa3u yepe3 30 XB Ta BTpUUl yepe3 3 ol MiCISIONPOMIHEHHS B
no3i 1,0 I'p. OTxe, 3a Ail MPOMEHEBOT0 YMHHUKA BiIMIYalOThCS 3HAYHI JECTPYKTHUBHI 3MiHHU,
NOB’s13aHI 3 TOIIKO/DKEHHSIM CTpyKTypHOi opranizauii JJHK Ha ¢oni HemocraTHOCTI
pemapamiiHuX CHCTEM, IO Ha CHOTOJHI MapKyeTbcs sK (asza peamizamii pamiamiiHO —
1HAyKOBaHOro amonto3y. HepemapoBaHi onHO- 1 JBOJaHLOroBi po3puBu Mmosekynu JIHK
CHPUSIOTh CKOOPAMHOBAHIM aKTHBAIlii MUIAXIB TPAHCAYKIIIi CUTHATIB, SKi 3aJTydeHi y nepeoir
arnonTOTUYHOI 3aru0esli IMYHOKOMIIETEHTHHX KIIITHH 3a pajianiiiHoro BruuBy. Hamu
BUSIBJICHO 32 000X YacOBUX IHTEpBaTIB Micis onpomMideHHs B a031 1,0 I'p crabimizario ta
HiABUIIEHHA BMICTY Oinka p53, 1m0 YMOXIHMBIIOE MOJANbIIe 3pOCTaHHSA PIBHSA PALY
MPOANONTOTUYHUX YMHHMKIB 32 YMOBH eKcrpecii BIAMOBIIHUX pS3-pecrOHCHUBHUX TEHIB 3
ypaxyBanHsM |IRES-onocepenkoBanoi iHiLiarii TpaHCIALII.

TakuMm 4MHOM, BIUIMB 10HI3YyI0YOi pajiaiii cCOpuyuHsE B JIMPOLMTAX TUMYCY IIYpiB psij
MOJIEKYJISIPHO-010XIMIYHUX TMOJiH, CIPSAMOBAaHMX Ha peaii3aliio pajianiiHo-1HIyKOBaHOTO
aronTo3y.

KurouoBi ciioBa: ioHi3yroua pajiaiis, anomnTos, JiMQOIUTH TUMYCY.



NEPCHEKTHUBHI LIJISIXU TPOPLIAKTUKHA PAJIALUMHO OBYMOBJIEHOI
MATOJIOT'II OKA Y HACEJIEHHS B YMOBAX ABAPIMHUX CUTYALIM HA
AEC

PROMISING WAYS TO PREVENT RADIATION-CAUSED EYE PATHOLOGY IN
THE POPULATION IN EMERGENCY SITUATIONS AT NUCLEAR POWER
PLANTS

babenko T.l, ITinmane M.Z, denipko H.l, l'appkaBa H.A.3, JlopiueBchka P.IO.l, €dimona
10.B.M*
1I;Ltcmumym paodiayitinoi cicienu i enioemionoeii Y «Hayionanbruii Haykosuii yenmp
paodiayitinoi meduyunu HayionanvHoi akademii meouunux Hayk Yxkpainuy, Kuis, Yxpaina
2Iﬁcmumym anamomii ma anmpononoeii, kagheopa mopgonozii Puzvkoco ynisepcumemy
Cmpaodinvwa, Puea, Jlamsis
3,1]Hinpoecbl<uﬁ OepoicasHutl meouunul ynisepcumem, m. [uinpo, Yrpaina
Hayionanonuii meouunuti ynieepcumem imeni O. O. bocomonwvys, Kuis, Ykpaina
eye-rad@ukr.net

Babenko T.F.!, Pilmane M.2 Fedirko P.!, Garkava N.3, Dorichevska R.}, Yefimova Yu.l*
YInstitute of Radiation Hygiene and Epidemiology of State Institution “National Scientific
Center of Radiation Medicine of the National Academy of Medical Sciences of Ukraine™,
Kyiv, Ukraine
2 Institute of Anatomy and Anthropology, Department of Morphology, Riga Stradins
University, Riga, Latvia
*Dnipro State Medical University, Dnipro, Ukraine
*Bogomolets National Medical University, Kyiv, Ukraine

Beryn Tta Mera. Bimomo, mo BuYacHe 3acTOCyBaHHS MNPOMUIAKTHYHHMX 3aXOJliB, IO
COPUSIOTh 3HIKEHHIO JO030BOTO HABAaHTAXXEHHs, 37aTHE 3HAYHO 3MEHIINUTH HAaCIHIJIKU
pazdialiifHOro BIJIMBY Ha HacelleHHs 3a0pyJHEHHX paJlloOHYyKIiJaMH TepuTopid. 3arposa
pYHHYBaHHSI aTOMHUX €JIEKTPOCTAHI[iil BHACIIOK BOPOKUX /il 3MYIIy€e IIyKaTH TaKOX HOBI
METOAM TPO(PUIAKTUKH PO3BUTKY IMATOJOTIYHUX 3MIH CTaHy 3JI0POB’S y HACEJICHHS TaKUX
TEpUTOPiil.

MeTtor poboTH € OliHKa MEePCHEeKTUBHUX HANPSIMKIB MPOQITaKTUKU MATOJIOTIYHUX 3MIH
oueil y HaceJleHHs], IKe MEIIKa€e Ha palialiiiHo 3a0pyJHEHUX TEPUTOPISX.

Marepianun ta Meroau. Bukopucrani pe3ynbraT oOCTeXeHb Tpynu 3 55 ocib 3 uucna
nepconany YAEC, sxi npamtoBanu B ymoBax okynaiii YAEC B 6epe3ni 2022 poky 1 3a3HaiIu
MOHAJHOPMOBOI'O ONPOMIHEHHS; pe3ylIbTaTH IHIMIMX KIIHIYHUX, eHiJIeMIONOTIYHUX 1
MOPQOJIOTIUHUX JOCIIKCHb.

PesyabTaTn Ta BHCHOBKHM. [lokazaHo, mo y oci0, sKi 3a3HaJM MOHAAHOPMOBOIO
ONpPOMIHEHHSI Ha poboyomy Micui B Oepe3ni 2022 poky BHSBIEHO BIPOTiIHI 3MIHU
apTEepiOBEHO3HOTO  CIIBBIHOIIEHHS 32 pPaxyHOK pO3IIMPEHHS BEH CITKIBKU, SKI
chopMyBaIMCh BXXKE uUepe3 JEKUTbKa TIDKHIB MICHS ONMpoMiHeHHS. TakuM 4HMHOM, KOHTPOJIb
KaiOpy apTepiif 1 BeH CITKIBKM MOXe€ JOMOMOI'TH BHU3HAUUTH TPYNH 0ci0, SIKi MOTPeOyIOTh
MEPIIOYEProBOro KOHTPOJIIO CTaHy 3/J0POB .

KuouoBi cjioBa: ioHi3yroua pamaiamisi, CyIuHU CITKIBKH, MPOQITaKTHKA.



DISTURBANCE OF METHIONINE AND HOMOCYSTEINE METABOLISM IN
CHILDREN LIVING NEAR THE CHERNOBYL EXCLUSION ZONE

Bandazhevsky Yu.l., Dubova N.F.
Ecology and Health Coordination and Analytical Centre, lvankov
yuri.by375@gmail.com

Introduction and aim. During the implementation of European Union projects in Ukraine
in 2013-2017, in more than 70 % of cases, the state of hyperhomocysteinemia (homocysteine
level in the blood > 10 umol/l) was detected among children aged 8-17 years old living in
Ivankovsky and Polissya districts of the Kyiv region, bordering the Chernobyl exclusion zone
(ChEZ).

Homocysteine is a sulfur-containing amino acid that is an internal metabolite of the
essential amino acid methionine. An increase in homocysteine in the blood is recorded mainly
in adults with oncological, neurological, cardiovascular diseases, impaired pregnancy and
fetal development. In this case, there is a violation of the blood coagulation system with
damage to the walls of blood vessels and the occurrence of ischemia of the tissues of internal
organs, such as the heart and brain. In children, hyperhomocysteinemia is poorly understood.

Materials and methods. Laboratory genetic examination of 690 children under constant
exposure to incorporated *¥'Cs radionuclides, as evidenced by the results of radiometric
examination, made it possible to establish a link between hyperhomocysteinemia and genetic
polymorphisms that affect the activity of folate cycle enzymes: methylenetetrahydrofolate
reductase, Bi,-methionine synthase and methionine synthase reductase.

Results and conclusions. Risk alleles for genetic polymorphisms of the folate cycle in the
examined group of children were registered in 98 % of cases. Most often,
hyperhomocysteinemia was recorded in boys with combinations of risk alleles for
polymorphisms MTR:A2756G, MTRR:A66G and MTHFR:C677T. In particular,
hyperhomocysteinemia was detected in 84 % of cases with a combination of A/IGMTR:2756
and G/GMTRR:66 genotypes, in 81 % of cases with a combination of C/TMTHFR:677 and
A/GMTRR:66 genotypes, in 79 % of cases with a combination of genotypes A/IGMTR:2756,
C/ITMTHFR:677 and A/G, G/GMTRR:66. It should be noted that there is a wide population
prevalence (43 %) of combinations of genotypes with risk alleles of MTHFR:C677T and
MTRR: A66G polymorphisms in the examined group of children.

Thus, the main internal cause of hyperhomocysteinemia in children living near the ChEZ is
the association of risk alleles for genetic polymorphisms of the folate cycle.

However, hyperhomocysteinemia was also recorded with a combination of genotypes that
included only neutral alleles: A/AMTR:2756 - A/AMTRR:66 - C/CMTHFR:677, which
indicates an environmental impact on the body, including with the participation of radioactive
elements **’Cs.

Thus, the exogenous cause of hyperhomocysteinemia in children living near the ChEZ is
long-lived radionuclides incorporated into the body, which negatively affect the enzyme
systems of the folate cycle.

The combined effect of endogenous (mutations of the folate cycle genes) and exogenous
(radiation) factors leads to the emergence of a state of hyperhomocysteinemia in children
living in the area affected by the accident at the Chernobyl nuclear power plant.

Keywords: homocysteine, genetic polymorphisms, folate cycle, children, radioactively
contaminated territories.



AKYMYJISILISA **'Cs EMITEMHUMM JIMINAMHUKAMH MOJIICHKOIO
IMPUPOJHOT'O 3AITIOBIITHUKA

ACCUMULATION OF *¥Cs BY EPIGEOUS LICHENS OF POLISKY NATURE
RESERVE

Benbcoka OB, Opiios 0.0.2
YTonicvkui NpUPOOHULL 3aN08IOHUK
ny «Inemumym 2eoximii HasroruwHvbo20 cepedosuwa HAH Yrpainuy
Grupa-lis@uk.net; orlov.botany@gmail.com

Belska O.%, Orlov 0.
Polisky Nature Reserve
2State Institution «Institute of Environmental Geochemistry of NAS of Ukraine»

Beryn ta mera. [lonicekuii npupoauuii 3anoBigHuk B nepion aBapii Ha YAEC onunuBcs
y 3axigHOMY pamiamiiiHomy ciigi. Emireitni numaitnuku y cyxux cocusikax (TJIY— Aj, 12%
TEPUTOPIi 3aMOBITHUKA), 1]l YaC BUIMAIHHS PaJiOHYKIIIIB BUCTYNWIH X copbeHTamu. Meta
poGOTH — BH3HAYMTH NUTOMY AaKTHBHICTB Ta 3IaTHICTH [0 HAKONHYEHHS o CS
HepeBaXatouYMMH BUJAMU elirefHuX JIMaiHukiB [1oaicbkoro npupoaHoro 3amnoBigHUKA.

Marepianu Ta Metogu. PoOora BKIIOYana MapIIPYTHO-SKCIETUIIIHI, MOJIBOBI
cTalfioHapHi Ta jJabopaTopHi JochimkeHHs. [ mpoBeaeHHs TOCTiKeHb BUKOPUCTOBYBAIH
CTaHJApTHI METOAWKH IS 3aKiajanHs 12 mpoOHMX IUIoNI, BiZOOPY 3pa3KiB, iX MiIrOTOBKH Ta
MPOBEIEHHS CHEKTPOMETPUYHUX JOCTiKeHb. CHEeKTPOMETPUYHI JOCHTIKEHHS TPOBOININ Y
MOBITPSHO CYXUX CJIAHSAX 3a JOTIOMOTOl0 FaMMa-creKTpomeTpudHoro anaiizatopa AIIL] EVT
SP-1S 3 6nokom nerextyBanHs BJIEI'-20P1 Ha 6a3i I1K 3 nporpamuum 3a6e3nedennsm AK-1.

PesyinbTaTn Ta BHCHOBKH. 1. PanioakTuBHEe 3a0pyAHEHHS emirelHoi JiXxeHo(iopu
3aJICKUTh BiJl KUTTEBOI (POPMHU CJaHI, IPOEKTUBHOTO MOKPUTTS BUAY, 3anacy Horo ¢iromacu
Ha OJMHMIII IJIOLII Ta BUJOBUX OCOOJMBOCTEN jiuIIaiiHuKIB. HaliGinblia nuToMa akTUBHICTh
BCs y sanosixnnky 3adikcosana y Cladonia subulata (L.) F.Weber ex F.H.Wigg., npore
CyMapHa aKTHBHICTb PaJlOHYKJIITy y LbOTO BHJY y JICOBIM ekocuctemi Oynaa HaiMEHIIO
Yepes HesHauHy (iTomacy. 3a 3MCHIICHHSM CyMapHOi akTHBHOCTI “>'CS B CIAHAX BHJHM
JHIIaWHKUKIB yTBOproBamu Takuii psa: C. mitis Sandst. > C. uncialis (L.) F.Weber ex
F.H.Wigg. > C. gracilis (L.) Willd. > C. crispata (Ach.) Flot. > C. rangiferina (L.) F.Weber
ex F.H.Wigg. > C. subulata > C. cornuta (L.) Hoffm.

2. Mopororitni 4acTHHI KIa10Hii MO-Pi3HOMY HAKOMAYYIOTh ' CS. Y GibIIocTi BHIIB
HalBHINA MMTOMAa aKTHBHICTh XapaKTepHa JUIs iX HWXKHBOI, BiqMepsioi yacTuHUA. He3HadHo
nocrymaerbes i Bvict ¥'CS y BepxHii, MONOZiN, HAPOCTAIOUIH YACTHHI NMIIAWHHUKIB. Y
cepeHiil YacTHHI cliaHi, e epeBaxkae TpaH3uT ' CS, BMICT pagioHYKITiy y pasi MEHIIIHiA.

3. ITutoMa aKTHBHICTH ' CS B CIIAHSX CIIreiiHUX THIIANHIKIB 3 Pi3HOI0 MOP(OIIOTIYHOIO
OyI0BOIO € MAaKCHMAJIBHOIO Y BHIIB 3 CIIU(POBHUIHOIO OYOBOIO MOEIIIN, MEHII TTOKA3HUKH €
XapaKkTEepHUMH Ul BUAIB 3 LIMJIOBHIHOIO ()OPMOIO CNaHi, a BUJAM 3 KYIIUCTOI (OPMOIO
ClIaHl (K IpPaBWJIO, TOMIHAHTAM SpyCy) BJIACTHBI HaliMEHINI 3HAUYEHHS MUTOMOI aKTMBHOCTI
BCs. Jlannii po3MOIiT CHPaBEUTMBHIA JIMINE 33 YMOBH, KONH KOKEH BHJ 3aiiMae MEBHY
OKpeMy JUISHKY 1 HE 3pOCTa€ y CKymueHH1 iHmmX BUAIB. [IpoTe Komm Kilbka BHJIIB
JUIIAMHUKIB ~ CTBOPIOIOTH IIUIBHY TPYIy, BMICT pPaXiOHYKIiy Yy pI3HUX BHUJIB
YPIBHOBaXY€ETHCS.

. " s . 137 .
KurouoBi cjioBa: nuimaifHuk, emireitHa nixenodmopa, ~ CS, TMTOMa aKTUBHICTb,
AKYMYJISITIS.

Keywords: lichen, epigeous lichen flora, **Cs, activity concentration, accumulation.
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HETEROPLASTIC GRAFTING OF THE CHICKPEA ON PEA SEEDLINGS ACTIVATES
THE AMYLOIDOGENESIS IN THE INTERGROWTH ZONE OF TISSUES

Berezhna V.V, Litvinov S.V.', Rakhmetov D.B.?%, Kutsokon N.K.*, Khudolieieva L.V.},
Kryvokhyzha M.V.}, Sakada V.1.}, Khoma Y.A.! | Nesterenko O.G.*, Rashydov N.M.}
YInstitute of Cell Biology and Genetic Engineering of NAS of Ukraine, Kyiv, Ukraine

M.M. Gryshko National Botanical Garden NAS of Ukraine, Kyiv, Ukraine
nrashydov@yahoo.com

Introduction and aim. Studying the synthesis of amyloids in response to autoplastic and
heteroplastic grafting of the Pisum sativum and Cicer arietinum seedlings is relevant for
withstanding rejection of the intergrowth zone of tissues. Our investigation aims to shed light
on the process of amyloid synthesis after engraftment between the different plant species. Our
recent work has demonstrated that some proteins could become amyloidogenic, enabling the
formation of beta-sheet aggregates, so-called amyloid fibrils. Hence, being harmful and
having destructive properties in mammal organisms, amyloids with prion behaviour could be
important players in several biochemical pathways in plants.

Materials and methods. In order to prove this hypothesis, we used shoot and rootstock
parts of pea and chickpea seedlings to make three different types of grafts: two types of intra-
species (autoplastic) grafts of pea and chickpea, accordingly, and one type of inter-species
(heteroplastic) graft with top of chickpea seedling (scion) and pea’s rootstock. The seedlings
with non-rejected grafts were histologically examined on the 2" 4™ and 6™ day after
grafting. The thin toluidine blue-stained slides of the contacting tissues — an intergrowth zone
— were evaluated under a Jenaval light microscope (Carl Zeiss, Jena, Germany). We also
investigated the quantity of Amid Il and Amid | spectrogram peaks in dried samples using
ATR-FTIR spectroscopy techniques.

Results and conclusions. Accumulation of amyloid fibrils was evaluated with Nicolet
FTIR 1S50 (Thermo Fisher Scientific, USA) spectrophotometer in several parts of developed
pea and chickpea seedlings: in the scion, rootstock, and intergrowth zone. The formation of
the intergrowth zone was monitored by light microscopy on the 2", 4™ and 6" day of the
seedlings’ growth. It is known that a domain of Amid I in the FTIR-spectra marked at 1630-
1645 cm™ represents a chemical bond C=0. These structure motives were characterized as
forming amyloid fibrils with beta-sheets. The evaluation showed that the content of the
protein domains Amid I and Amid Il in the tissues of the scion, rootstock, and fusion zone in
autoplastic grafts did not change significantly within a study period. While after heteroplastic
grafting, the content of the protein domain Amid I in the tissues of the scion, rootstock, and
fusion zone significantly increased in time and compared to autoplastic grafts. We suppose
that amyloid fibrils have an important role in inter-species grafting.

This work was supported by the National Research Foundation of Ukraine (project number
2020.02.0316).

Keywords: heteroplastic (inter-species) grafting, FTIR-spectrometry, proteins with -
sheets, amyloids.
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ESTABLISHMENT OF FLUORESCENT PROBES FOR DICENTRIC ANALYSIS OF
WILD RODENTS IN CHORNOBYL EXCLUSION ZONE

Burdo O.%, Nakata A.2, Miura T.3, Anderson D.3, Ishiniwa H.*

YInstitute for Nuclear Research National Academy of Sciences of Ukraine, Kyiv, Ukraine
?Faculty of Pharmaceutical Sciences, Hokkaido University of Science, Sapporo, Japan
®Institute of Radiation Emergency Medicine, Hirosaki University, Hirosaki, Japan
*Institute of Environmental Radioactivity, Fukushima University, Fukushima, Japan

Introduction and aim. The bank vole (Myodes glareolus) is one of the common species
found in Chornobyl exclusion zone and is a primary species of study regarding the effects of
radiation. The bank vole’s karyotype consists of 56 chromosomes, including 52 acrocentric
chromosomes, 2 submetacentric chromosomes, an acrocentric X chromosome and a
submetacentric Y chromosome. However, analyzing dicentric chromosome aberrations,
which occur following radiation exposure, poses challenges due to dominance of acrocentric
chromosomes in the vole’s karyotype. The morphology and size of these acrocentric
chromosomes complicate the analysis. Establishing Fluorescence in situ hybridization (FISH)
probes capable of staining the centromeres of the chromosomes will make it easier and
accelerate dicentric chromosome analysis.

Materials and methods. In this study we collected three vole species: the bank vole
(Myodes glareolus) from the Chornobyl exclusion zone, as well as the grey red-backed vole
(Craseomys rufocanus bedfordiae) and Northern red-backed vole (Myodes rutilus mikado)
found in Hokkaido, Japan. Leukocytes from bone marrow were cultured, and chromosome
spreads were prepared from the cultured bone marrow cells for all samples. For the analysis,
DNA extracted from liver of the bank voles was used as a template. Specifically, we
amplified the candidate centromere-specific tandem repeat region using PCR, as described in
the study by Jernfors et al., 2021, and subsequently labeled it with fluorescent probes to
highlight the centromeres.

Results and conclusions. All chromosomes, with the exception of the Y chromosome,
were successfully labeled for both Japanese vole species. However, only 78% of
chromosomes in the bank vole were successfully labeled by the fluorescent probes. As for the
next step, we will try to identify the cause of failed labeling on these bank vole chromosomes
and establish a new probe sequence.

Keywords:Bank vole, Dicentric chromosomes, Fluorescence in situ hybridization.
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LASER-DRIVEN BIOLOGICALLY INSPIRED MOLECULAR NANOMOTORS:
VELOCITY CONTROL BY VARYING MOLECULAR STRUCTURE AND
IRRADIATION PARAMETERS

Dekhtyar M.L.", Rozenbaum V.M.?, Rozenbaum E.V.?
YInstitute of Organic Chemistry, National Academy of Sciences of Ukraine, Kyiv, Ukraine,
mardekhtyar@gmail.com
2Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine, Kyiv,
Ukraine
%Taras Shevchenko National University of Kyiv, Institute of High Technologies,Kyiv, Ukraine

Introduction and aim. An outstanding role in molecular cell biology is played by
nanoscale biomechanisms, viz., protein motors that continuously carry out intracellular
transport of molecular materials and organelles, excretion of vital activity products from the
cell, generation and duplication of the genetic code, etc. Natural molecular motors can be
exemplified by the enzyme kinesin, which transports chemical substances along microtubules
of synaptic axons using the energy of ATP hydrolysis. The functioning of such biological
nanomachines is the focus of current research attention, since their artificial analogues can be
harnessed for efficient drug delivery to certain parts of the body, photodynamic therapy,
influence on cell division and movement, etc.

This study aims to develop, as an alternative to protein motors in which two chemically
switched operating states differ in charge, a theoretical model of dipole photomotor, with two
light-switched operating states differing in dipole moment.

Materials and methods. Analytical approaches as well as computer simulations have been
used to establish essential relationships between motor velocity and model parameters.

Results and conclusions. We present a model of dipole photomotor, a translational
molecular motor in which potential energy fluctuations arise from a change in molecular
dipole moment occurring on photoexcitation. As diffusion processes play an essential role in
the model, a certain condition is imposed on the lifetime of both operating states: it should be
no less than the characteristic time required for the molecule involved to diffuse over a
distance equal to the potential period. This condition is satisfied if the excited state lifetime is
sufficiently long and equal to the laser pulse period. In addition, the ground- and excited-state
dipole moments of the molecule should differ significantly so as to maximize potential energy
fluctuations.

The characteristic velocity of dipole photomotors has been analytically related to the
ground- and excited-state dipole moments of the molecules involved, their diffusion time over
the spatial period of the potential, and also to the pulse to no-pulse duration ratio of an
exciting laser. The latter parameter, strictly specified or random, characterizes the laser pulse
generation mode, deterministic or stochastic, respectively. In both modes, the maximum
velocity is reached if the laser pulse period is of the same order as the molecular diffusion
time, the maximum value being much larger in the deterministic case. Importantly, the
average velocity of the dipole photomotor estimated with the biologically relevant values of
the molecular and medium parameters, proves rather close to the velocities of typical in vivo
motors. Moreover, not only the motion velocity but its direction as well can be controlled by
varying ground- and excited-state molecular dipole moments and relative pulse durations. The
thus developed analytical model of laser-driven molecular motor appears helpful in selecting
motor-promising molecules and irradiation modes for biological purposes.

Keywords. Laser-driven molecular motor, dipole photomotor, ground- and excited-state
dipole moments, light-switched states, motor velocity, irradiation parameters.
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ENVIRONMENTAL AND RADIOLOGICAL THREATS CAUSED BY THE
EXPLOSIVE DESTRUCTION OF THE KAKHOVKA HPP DAM

Jonin B.*?, SIkosnes €., Konunenxo 0., Tpodpumuyk 0.3, Credanummna 3, OpJiioB 0!
{Hepmcaena yemaroea «Inemuntym 2eoxivii HaskomuumHboeo cepedosuwa HAH Ypainuy, Kuis, Yxpaina
Daxynemem yusLibHO20 i NPoMuUciosoeo bydisnuymea Ilizancokoco Yrisepcumemy, Iiza, Imanis
3IHcmumym meieKoMyHIKayitl ma 2100ambHoeo iHgopmayitinozo npocmopy HAH Yipainu, Kuis, Ykpaina
Hayionanvna xomicis 3 padiayiinozo 3axucmy nacenenns Yxpainu, Kuis, Ykpaina
vdolin@ukr.net

Dolin V.*, Yakovlev Ye.?, Kopylenko O.%, Trofymchuk O.%, Stefanyshyn D.?, Orlov O.
YState Institution “The Institute of Environmental Geochemistry of NAS of Ukraine”, Kyiv, Ukraine
2DICI-University of Pisa, Pisa, Italy
*The Institute of Telecommunications and Global Information Space of NAS of Ukraine Kyiv, Ukraine
*National Commission for Radiation Protection of Ukraine, Kyiv, Ukraine

The Kakhovka HPP — Zaporizhzhya NPP conjugated natural and man-made (semi-natural)
geosystem is one of the most dangerous because the development of a large backwater of the
Dnipro River during the construction of the largest in Ukraine Kakhovka reservoir (volume of
18 billion cubic meters, area of 2300 square kilometers, backwater of 16 meters) and flooding
of the industrial site of the largest in Europe Zaporizhzhya NPP (6000 MW). Explosive
destruction of the turbine house of the Kakhovka HPP led to the development of a number of
relatively transient short-term (6-10 days) and long-term mostly irreversible environmental
and technogenous hazards, namely:

- The flooding of about 2500 km? of urbanized areas to the height of low-rise buildings
(average flooding level exceeded 5 m), disruption of infrastructure, urgent evacuation of the
population, complicated by hostilities and permanent shelling;

- The loss of water supply sources for about of 10 million people in Dnipro, Kherson,
Zaporizhzhia, Crimea, Donbass regions and Mykolaiv City: local sources (wells, boreholes
flooded with contaminated waters) and centralized ones (the North Crimean Canal, the Novo-
Kakhovka main canal of the Canal Dnipro-Kryvyi Rih and etc.);

- The changes in hydrological and environmental conditions of underground aquifers
horizons (lowering of ground water level, pollution flow, etc.);

-The loss of biological resources of the 18 km® volume fishery reservoir and rare species of
plants and animals on the protected nature territories and objects of the Ukrainian Steppe;

- The bacteriological hazard because of massive fish death, decomposition of animal
corpses, flooding of toxic, hazardous and household waste landfills;

-The transboundary pollution of the Black Sea basin as a result of the release of pollutants
of organic and inorganic origin (herbicides, pesticides, polychlorinated biphenyls, heavy
metals, radionuclides, etc.) deposited in the bottom sediments of the Kakhovka Reservoir, as
well as various chemical products stored in the flooded areas;

- The loss from 500 thousand to 1 million hectares of agricultural lands because of direct
soil flushing, flooding, drainage, high contamination level and salinization;

- The threat of a global nuclear catastrophe, which can exceed the scale of radioactive
contamination by thousand times the Chornobyl one, because of dehydration of the cooling
pond, melting of the core of Zaporizhzhya NPP reactors, and spent fuel assemblies,
formation, and the explosion of a noisy mixture of hydrogen and oxygen, the detonation of
mines placed at nuclear facilities of NPP and ammunition stored at the site.

The total amount of radioactivity in spent nuclear fuel placed on the ZNPP site is 8.8-10"°
Bq of °Sr, 1.2-10™ Bq of **'Cs, and 1.7-10" Bq of Actinides that is in 40-90 times more than
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in Unit-4 of ChNPP at the time of the accident, and up to thousands ChNPP accidental
release.

The equilibrium state of the semi-natural geosystem "Kakhovka HPP - Zaporizhzhya NPP"
was determined by the relative equilibrium regime of the Kakhovka reservoir level and the
formation of the free surface aquifer and confined aquifer groundwater regime in the adjacent
territory (at the distance up to 20-30 km) and on the Zaporizhzhya NPP industrial site.

Accelerated water leakage from the Kakhovka Reservoir and loss of its supporting
influence on underground aquifers led to surface flooding of more than 2500 km? of
subsidence loess and friable rock massif, which was water saturated when the Kakhovka
Reservoir was filled. As a result of the flooding, the strength of this massif decreased and
there was a danger of long-term spatial and temporal formation of subsidence deformations of
the surface and foundation of potentially dangerous structures.This has already been seen in
the deformation of the railroad track on the coast of the Kakhosky reservoir in Hola Prystan
and near Nikopol.

The greatest threat of a radiation accident is associated with the destruction of the burned
nuclear fuel cooling system, which can be caused by the following:

- The filtration compression of quicksand soils as a result of further decrease in
groundwater level and uneven subsidence of the earth's surface;

- The destruction of the cooling pond dam adjacent to the coastal zone of the Kakhovka
Reservoir with a maximum level drop and an increase in hydrodynamic pressure on the water-
saturated soils of the dam body up to 5-10 t/m?;

- The explosive quicksand formation in the water-saturated soil of the industrial site under
rocket and artillery shelling, vibrations during the movement of heavy military equipment.

Thus, the explosive destruction of the Kakhovka reservoir dam, caused by the Russian
agression in Ukraine, is resulted in an transboundary environmental disaster with the threat of
a global nuclear catastrophe. In order to limit the spatial and temporal catastrophic
consequences, the following countermeasures should be taken urgently:

- The demilitarization of the zone with a radius of 50 km around Zaporizhzhya NPP. Mine
clearance of ZNPP infrastructure, clearing of the plant's territory from explosive objects.

- The ensuring a "regime of silence” in the environmental disaster zone by introducing a
UN peacekeeping contingent to the territory of Zaporizhzhya NPP and the affected regions in
order to the safe evacuation of the population of the affected regions, conducting geological
works, exploration, reassessment of groundwater reserves, drilling wells, demining and
ensuring uninterrupted water cooling of Zaporizhzhya NPP nuclear reactors, and the
preventive evacuation of the population from the 30 kilometer zone of Zaporizhzhya NPP.

- Under the auspices of the Parliamentary Assembly of the Black Sea Economic
Cooperation to establish an International Commission on overcoming the consequences of the
transboundary environmental disaster caused by the explosive destruction of the Kakhovka
Reservoir dam.

- Organization of international sanitary-hygienic and environmental-geological monitoring
of the Dnipro basin below Zaporizhzhia with the introduction of international research vessels
into the Black Sea waters and Black Sea estuaries under the convoy of the Navy of the UN
peacekeeping contingent.

Keywords: geosystem Kakhovka HPP — Zaporizhzhya NPP, reservoir, dam, explosive
destruction, surface water, ground water, contamination, radioactive release, cooling pond,
global nuclear catastrophe, transboundary pollution, countermeasures.
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MOKA3ZHUKH HACUYEHHS KUCHEM KPOBI HIKOJISIPIB, KOTPI IOCTIMHO
MPOXHUBAIOTH HA PAIIOAKTUBHO 3ABPYIHEHIN TEPUTOPII

INDICATORS OF BLOOD OXYGEN SATURATION IN SCHOOLCHILDREN
RESIDING PERMANENTLY IN RADIOACTIVELY CONTAMINATED AREAS

[mutpona O., Kopxkuk O., Xypasnsos O.
Bonuncoxuii nayionanvnutl ynieepcumem imeni Jleci Yxpainku, JIyyvk, Yxpaina

dmytroca.olena@vnu.edu.ua

Dmytrotsa O., Korzhyk O., Zhuravlov O.
Lesya Ukrainka Volyn National University, Lutsk, Ukraine

Beryn Tta Mera. ®akTopu HaBKOJIMIIHBOTO CEPEJOBHUINA € MPOBIJHUMU YWHHUKAMHU
(dopMyBaHHs piBHS 370POB'S HaceJIeHHS. YIPOIOBXK 35 POKIB Ha CTaH JOBKLLIA Ta 340POB’s
mronedt BrumBae aBapisi Ha YopHoOmibCchKid AEC, BHACHIOK SIKOT IMOCHJIMBCS PH3UK IS
3I0pOB’Sl  IIKOJAPIB, OCOOJMBO B CUIbCHKIM MicmeBocTi. IlifBHINEHHS TTOKa3HHKIB
3aXBOPIOBaHb Cepei JAiTel, morepminux Bifg HachiakiB asapii Ha YAEC, minrBepmxye
HEOOX1IHICTh MOCTIHHOTO MOHITOPUHTY CTaHy 3J0POB’s JiTeH 11i€i KaTeropii.

Merta JOCHDKEHHS: BHUBYMTH OCOOJIMBOCTI TOKAa3HWKIB HACHUYEHHS KHCHEM KpOBI
HIKOJISIPIB PI3HOTO BiKY, KOTP1 MPOKUBAIOTH HAa PaJi0aKTUBHO 3a0pyAHEHIH TEPUTOPIi.

Marepianun Tta meroau. B oOctexenHi B3suin ydacth 600 oci® monommoro (7 pokiB),
cepenqaboro (13 pokiB) Ta crapumioro (16 pokiB) MIKITBHOTOBIKY, 3A0pPOBHX. YCIX
oOcrexxyBaHuX po3auisuii Ha 181 rpynu (mo 300 ocib): I — xontponsHa (KIp, BigHOCHO
eKosioriyHo uuctuil paiion, cmt Illanek), II — excnepumenrtansHa (EI'p, pamgioakTuBHO
3a0pyaHeHa 30Ha, cMT ManeBuul). B mexxax rpyn Buauisaau niarpynu 3a BikoM (rmo 100 oci0)
ta ctartio (mo 50 oci6). Iloka3HMKM HAacHYEHHS KHUCHEM (caTypallilo) KpoBiI BH3HAYaIU 3
noroMoror0  mynbcokcumerpa (Hopma — 90-100%). Ilpm 00poOmi OTpuUMaHUX HaHUX
BUKOPHCTOBYBAJIUCh METO/IM BapiallifHOi CTAaTUCTUKH 3 OLIIHKOIO t-KpuTepist CThIoAEHTA.

Pe3yibTaTH Ta BHCHOBKH. 3a pe3yibTaTaMH HAIIOTO JOCIIJKEHHS BCTAHOBIEHO, IO
BUIIIMMU TIOKa3HUKaMU caTypallii KpoBi xapakTepusyBaiucs yuHi 13 pokis I rpynu: 95,1+0,83
% — xuyonmi, 93,78+1,21 % — niBuara. IIpote, y miniTkis Il rpynu piBeHb carypariii KpoBi
JOCTOBIpHO 3HU3UBCSA 10 82,24+1,63 % y miBuar ta 83,8+1,16 % — y xnomuis. [iBuatka 7-Mu
POKIB MaJIM BHILI MOKa3HUKHU carypauii kposi (I rpyna — 88,46+0,61 %, Il rpyna — 90,48+0,61
%), mopiBasiHO 3 xyonismu (I rpyma — 82,2+0,9 %, II rpynma — 89,66+0,75 %); niBuara
paslioaKTUBHO 3a0pyIHEHO1 TEPUTOPIi — TOCTOBIpHO BHILi. PiBeHb caryparii KpoBi B yuHiB 16
POKIB BIAMOB1/IaB HOPMI, HE3aJI€KHO BiJ TEPUTOPIi MPOKUBAHHSA, Ta CTAHOBHUB Y XJIOMIIB B1J
90,32+0,81 % (I rpymna) mo 90,36+0,74 (Il rpyna), y miBuatr — Big 92,48 % no 93,22+0,44 %
BIIMOBIIHO. 3a3Ha4MMoO, 10 y 7 POKIB HaMW HE BCTAaHOBJIEHO 0CI0O 3 TiJBHUIIECHUM
MOKAa3HUKOM caTypallii KpoBi, TOJl SIK MOHM)XEH1 Horo 3HayeHHs 3adikcoBaHo y 50% miteit
KOHTpOJIbHOI Tpynu Ta y 44% — excnepumenTtanbHoi. Cepen miamiTkiB I rpynu gactka ocib 3
MiJBUIIICHUM HACUYEHHSIM KHCHEM KpOBI cTaHOBUTH 14-16 % 3 mepeBaroro xiommis, y II
TpyIIi JIMIIE JliBYaTa XapaKTepu3yBallucs MiABUIIEHOIO caTypatiiero kpoBi (12 % oci6). Cepen
CTapIIOKJIACHUKIB HE BUSBIEHO 0Ci0 3 HU3BKUM pIBHEM caTypallii KpoOBi.

OTxe, NMOKAa3HMKM HACHYEHHS KUCHEM KpOBI 0OCTEXYBaHUX, KOTpl HPOXKHUBAIOTH Ha
palioaKTUBHO 3a0pyAHEHIH TepHUTOpii, € JOCTOBIPHO BHUILUMH y CTApPIIOKIACHUKIB; MiJUTITKA
’K MalOTh HM3bKUI MOTo piBEHb, L0 MOXE BKa3yBaTH HA MIJBUILEHUH PU3UK HOTIPLICHHS
310poB's Ha (poHi 3a0pyIHEHHS JOBKUJUIA Yepe3 HassBHICTh KPUTUYHUX MEPIOJIiB POCTY.

KurouoBi ciioBa: mkossipi, carypailis, paiiloakTHBHO 3a0pyIHEHa TEPUTOPIs.
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OCCUPATIONAL EXPOSURE OF MEDICAL STAFF (Message 1)

Domina E.A%., Kopylenko O.L.%, ChekhunV.F.!
'RE Kavetsky Institute Experimental Pathology, Oncology and Radiobiology,
National Academy Science of Ukraine, Kyiv, Ukraine
National Commission for Radiation Protection for Ukraine
edjomina@ukr.net

The widespread introduction of nuclear technologies in industry, medicine, science, etc.
increases the number of professionals subject to additional radiation exposure. Moreover, the
problem of occupational cancer is without exaggeration the most complicated in occupational
pathology, which is due to the multifactorial nature of the etiology of this disease. The
radiation accidents at Chernobyl and Fukushima-1 (Japan, Honshu Island) have shown that
nuclear reactors have no guarantees of absolutely safe operation. At present, nuclear terrorism
by Russia, particularly at the Zaporizhzhya NPP, significantly increases the radiation danger
to the population of Ukraine. Occupational radiation exposure and its consequences are of
great concern worldwide regarding the radiation safety of medical personnel and patients. The
carcinogenic effects of IR have been proved by numerous experimental and radiation-
epidemiological studies. IRs are among the strongest immunosuppressants and complete
carcinogens that are capable of realizing their neoplastic potential at all stages of
carcinogenesis. Moreover, irradiation in the low dose range is capable of inducing genetic
abnormalities that may cause tumor clones in the long term. Large-scale studies on a cohort of
liquidators of the consequences of the Chernobyl NPP accident confirm the main concept of
radiation carcinogenesis, according to which low (above background) radiation doses are an
unsafe factor for tumor appearance of radiation genesis. There has been an intense increase in
the number of radiological medical procedures, which are now one of the main sources of the
effects of IR on the human body. Accordingly, the number of personnel performing diagnostic
examinations of various types using X-rays is increasing. The most dangerous in terms of
radiation risk for patients is computed tomography (CT) with the using contrast substance.
Development and implementation of new technologies, improvement of medical diagnostic
devices reduce the dose load on patients. However, the collective dose of medical exposure is
increasing due to the use of new highly informative high-dose examinations. The number of
human chest CT scans has increased significantly in recent years due to the spread of COVID-
19 infection. The relevance of such diagnostic examinations is obvious for the population of
Ukraine in conditions of a long radioecological crisis after the Chernobyl catastrophe. The
problem of radiation-associated cancer undoubtedly remains the most challenging one among
occupational pathologies. Since exposure to IR is potentially oncogenic, repeated examination
of patients using modern highly informative radiological methods can serve as a promoter of
radiation carcinogenesis. For a weakened patient, such medical diagnostic examination may
be more pathogenic than for a healthy individual. This highlights the need for a more
balanced indication for the prescription of diagnostic radiation examinations.Based on the
results of the literature data analysis, presented in them large factual material and the results
of our own studies regarding various types and characteristics of irradiation, it is reasonable to
form a science-based basis for the optimization of radiation protection of various categories of
population, first of all, medical personnel and patients.

Keywords: medical exposure, computed tomography, radiation risk, carcinogenesis.
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OCCUPATIONAL EXPOSURE OF MINERS (Message 2)

Domina E.
RE Kavetsky Institute Experimental Pathology, Oncology and Radiobiology,
National Academy Science of Ukraine, Kyiv, Ukraine
edjomina@ukr.net

The creation and development of the nuclear industry began with uranium mines designed
to extract uranium and radium, and later to provide raw materials for the nuclear fuel cycle
enterprises. Uranium has been mined in Ukraine since 1949. Miners are exposed to alpha-
emitting dust (uranium-234, uranium-238, thorium-230, radium-226, polonium-210), and
subsidiary products of radon decay (polonium-218, lead methal-214, polonium-214). Of all
dose-forming factors, radon content in the air is the most significant for miners' health. Its
contribution to the occupational total radiation dose is 40-60%.

Dust-radiation working conditions, the presence of toxic exhaust gases in the inhaled air
and high temperature are the main causes of occupational cancer among miners.

Epidemiological studies performed in different periods have revealed a stable relationship
between the amount of absorbed dose and the risk of lung cancer in uranium mine workers.

For a number of years, the radiation dose to the personnel of uranium mines did not exceed
20 mSv-year™. Physical dosimetry was performed by calculation method based on periodic
measurements of control parameters in the working area. However, according to the data of
the State Supervision Service, which performed sampling control, it showed that the real
radiation dose at workplaces may be much higher and exceed 50 m3v-year™. This forces the
relevant specialists to question the reliability of the existing system of personnel’s dosimetry
and come to the following conclusion. The radiation protection system must be radically
revised and brought in line with international requirements. We believe that the physical
dosimetry data should correlate with the results of biological dosimetry performed using the
"golden standard” — analysis of the frequency and spectrum of radiation-induced chromosome
aberrations in the lymphocyte culture of peripheral blood of exposed persons.

Keywords: professional exposure, dose, uranium, radon, cancer, radiation protection.
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OCCUPATIONAL EXPOSURE OF ASTRONAUTS (Message 3)

Domina E., Demchenko O.?
'RE Kavetsky Institute Experimental Pathology, Oncology and Radiobiology,
National Academy Science of Ukraine, Kyiv, Ukraine
M. State Institution National Research for Radiation Medicine, National Academy of Medical
Sciences of Ukraine, Kyiv, Ukraine
edjomina@ukr.net

Cosmic radiation is an extremely complex damaging factor in human exploration of
extraterrestrial space. Galactic radiation consists of protons (85%), a-particles (14%) and
heavy particles with a maximum energy up to 200-500 MeV, among which the heaviest
particles are Fe atoms (0.05%). Solar cosmic rays are mostly protons with energies up to 1000
MeV. At the same time, the professional dose limit for cosmonauts during one year flight is
about 1000 mSv. The contribution of neutrons to the total radiation dose reaches 40%.
Therefore, physical dosimetry of space radiation is extremely complicated. The wide range of
the proton power rate poses a big problem, and the dose difference over cosmonauts' bodies
may be from two to ten times. During long-lasting flights and high solar activity, there is a
threat of cosmonauts' irradiation in doses that cause somatic and carcinogenic radiation-
induced effects. The most difficult is the problem of protection of cosmonauts from the action
of heavy charged particles (HCP) on the central nervous system. The mechanism of their
action is unknown. The most difficult and urgent problem is the protection of cosmonauts
from the action of protons and HCP during the planned flights into deep space (Moon, Mars).
Taking into account prolonged radiation effects of high-energy protons in deep space, the
mechanism of action of which is still unknown, it is necessary to focus the researchers'
attention on the search and development of radioprotective means, first of all, radiomitigators,
which enhance reparation processes in irradiated critical tissues. For prevention and relief of
radiation reactions, the prescription of Indralin, Latran is recommended. The use of
radiomitigator inosine and others under the conditions of proton radiation and increased solar
activity will allow accelerating processes of postradiation recovery of hematopoietic tissue.
We argumented, both theoretically and experimentally, the use of inosin during the action of
IR in a wide range of doses for the prevention of the development of radiation reactions and
radiogenic cancer. We attribute this effect to the activation of enzymatic repair processes. The
radioprotective effect of inosine in human somatic cells is most expressed in the interval of
low doses - reduction of radiation-induced chromosome aberrations in blood lymphocytes
down to spontaneous values (2.6 times — from 1.6 to 0.6 aberrations / 100 metaphases). So far
no highly effective means of radiation protection for cosmonauts during long-term flights in
space have been developed. These preparations must not show any side reactions in space,
they must not influence visual acuity, coordination of movements, etc. Currently, the
researchers are raising questions about the possible influence of HCP on the development of
radiation carcinogenesis. From these positions, the continuation of study of genetically
determined individual radiosensitivity of human organism and its modification under the
influence of extreme external factors will contribute to a better selection of candidates for
cosmonauts with radio-resistant genotype.

Keywords: cosmic radiation, heavy particles, radiation protection, chromosome
aberrations, inosine.
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ADAPTATION RESERVES OF THE CARDIOVASCULAR SYSTEM IN CHILDREN
LIVING NEAR THE CHERNOBYL NUCLEAR POWER PLANT

Dubova N. F., Bandazhevsky Yu. I.
Ecology and Health Coordination and Analytical Centre, lvankov, Ukraine
n_dubova@i.ua

Introduction and aim. Diseases of the cardiovascular system are the main cause of death
among the adult population of the Chernobyl regions. In this regard, the study of the adaptive
reserves of the cardiovascular system of a child's body, which is under constant exposure to
incorporated radionuclides, is of great scientific and practical importance.

Materials and methods. During the European Commission project in Ukraine «Health
and Ecological Programmes around the Chernobyl Exclusion Zone: Development, training
and coordination of health-related projects», an assessment was made of the adaptive
capabilities of the cardiovascular system in 1139 schoolchildren (579 boys and 560 girls) aged
6-17 years old, living in lvankovsky and Polessky districts of the Kyiv region. At the same
time, anthropometric, physiometric, radiometric, mathematical and statistical research
methods were used. Rohrer's mass-height index was used as a criterion for assessing the
physical development and metabolism of a child. The functional performance of the
cardiovascular system (CVS) was assessed using the Ruffier’s test. The adaptive and adaptive
capabilities of the circulatory system of the child's body were determined using an integrative
indicator - adaptive potential.

Results and conclusios. In most of the examined children, the functional reserves and
adaptive capacity of the circulatory system were significantly reduced. In particular, the level
of CVS functional reserve was below average (Ruffier’s = 10.0-14.99) or low (Ruffier’s index
> 15.0), CVS adaptation stress was recorded in 42.50% of cases, poor CVS adaptation - in
33.71% of cases.

Among children with disharmonious low physical development or harmonious physical
development, cases of CVS adaptation stress prevailed, in children with disharmonious high
physical development - cases of unsatisfactory adaptation and disruption of CVS adaptation
mechanisms. Most often, failure of the CVS adaptation mechanisms was recorded in groups
of children with increased body weight.

The increase in the body weight of children living in the areas affected by the Chernobyl
accident is associated with a decrease in the intake of **'Cs radionuclides (Bg/kg) in their
body, the folate cycle genotype that controls the activity of methylenetetrahydrofolate
reductase, a decrease in the formation of triiodothyronine, a diet with a large amount of
carbohydrates and fats, hypodynamia.

Violation of the adaptive capacity of the circulatory system in children living near the
Chernobyl nuclear power plant occurred under conditions of constant incorporation of **'Cs
radionuclides into their bodies. In children living in the territory affected by the Chernobyl
accident, when assessing the physical development and adaptive capabilities of the CVS, in
addition to anthropometric indicators, Ruffier’s indices and adaptive potential, one should
take into account the folate cycle genotype, the level of homocysteine in the blood, and the
specific activity of **'Cs in the body.

Keywords: adaptation potential, cardiovascular system, children, incorporation of
radionuclides, radioactively contaminated territories.
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IMPOMEHEBA TEPAIIIA ITPU JIIKYBAHHI PAKY UKW MATKHA B YKPATHI

RADIATION THERAPY IN THE TREATMENT OF CERVICAL CANCER IN
UKRAINE

Hymancekuii FO.B., JIbomina E.A, Makoserbka JI.1.
Incmumym excnepumenmanvHoi namonoeii, onkonoeii i padiobionoeii im. P.E. Kaseybkoco
HAH Vxpainu, Kuis, Vkpaina
oncologdopc@gmail.com

Dumansky Yu.V., Domina E.A., Makovetska L.1.
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National
Academy of Sciences of Ukraine, Kyiv, Ukraine

Pak muitku matku (PIIM) 3aiimae ofHy 3 TIAMPYIOYUX MO3ULINA Y CTPYKTYP1 OHKOJIOTTYHOL
3axXBOPIOBAHOCTI y *kiHOK. II{opoky B YkpaiHi BUSBISE€THCS ONM3BKO 4 THC. HOBHX BHITAJIKiB
miei maronorii. Ha >kamp, cimil 3a3HauuTH, IO 3HAYHOTO WIPOrpecy Yy MiJBUIICHHI
e(eKTUBHOCTI JIIKyBaHHS Yy IIi€ Kareropii XBOPUX JOCITTH MOKH IO HE BAAETHCS. SIKIIO y
2014 poui i3 BHeple BHUSBICHHX Malll€eHTOK, XBopuX Ha PIIIM He mpoXuiu OAHOro poKy
15%, To y 2019 — Bxe 15,2%. IIpn npomy KoMOiHOBaHE 1 KOMITJICKCHE JIIKYBaHHS y TOMY XK
2014 poui orpumainu 28,4% XBOpUX Ha L0 MaToJiOrit0, a B 2019 — nuime 24,3%.

Oco0nuBe 3aHENMOKOEHHS BHKJIMKAIOTh LUGPH, IO BigoOpaxarTh ePEeKTHBHICTH
JIarHOCTUYHUX MOXJIMBOCTel y kpaiHi. ¥ 2014 poui 3axBoproBanicTs Ha PIIIM cknana 21,1
Bumnaakis Ha 100 Tuc. xiHouoro HaceneHHs, y 2019 poui nmemo menme — 20,6. Ane npu
[IbOMY B IIEPUIOMY BUMAJIKY MpU NepBUHHOMY orsial BusBieHo I1-1V crazii 3axBoproBaHHs y
18,3% xBopux, a yepe3 m'saTh pokiB — yxe y 25,4%. lle cranii, mpu SKUX OTpUMAaTH
0OHa/IIiIMBI1 pe3yNbTaTH y JIIKyBaHHI JJOCUTh CKJIQIHO.

CborozHi npoMeHeBa Tepartisi, 1110 TiATBEPPKYIOTh HaBeeH1 BUIIE IUPPU, TPU3HAYAETHCS
oinbmocti xBopux Ha PIIIM. Ha sxanp, He3BaXkarouu Ha BJOCKOHAJIEHHS TEXHIYHUX 3ac00iB,
BUKOPHCTAaHHSI HOBMX JIKEPET OMPOMIHEHHS Ta Cy4aCHUX CIIOCOOIB J103UMETpii, BHACIIAOK
BEJINKOTO MMPOMEHEBOTO0 HABAHTA)KEHHS y BIZIHOCHO HEBEJIIMKOMY 00Cs31 TKaHUH Ta3y, a TAKOX
CHPUMHATIMBOCTI 3a3HAYEHUX OpPraHiB MpH Oe3noceperHbOMY iX ONPOMIHEHHI, IPOMEHEBa
Teparnisi, B CHIIy CBO€T MaJoi crielu(piqHOCTI, Ma€e MIKIIUBY /1110 HE TIIbKU Ha MYyXJIUHY, ale 1
Ha 3/10poBi TKaHUHU. Lle y psi BunaakiB Npu3BOJUTH 10 PO3BUTKY MPOMEHEBUX peakiliii Ta
YCKIIQJHEHb, JIIKYBaHHS SIKUX TPUBAJIHMH, 4acOM Masloe(peKTUBHUHI, POLIEC.

CniBpoOiTHUKM [HCTUTYTY eKCHepUMEHTaJIbHOI Marojorii, OHKojorii 1 paaiobionorii
iMm. P.€. KaBeubkoro HAH Vkpainu npotarom Oararb0X pOKIB 3aiiMalOTbCsi BHUBYEHHSIM
IIPOMEHEBUX YPaXKE€Hb 13 BUKOPUCTAHHSAM TECT-CHCTEMH KYIBTYpH JIIM(MOIUTIB nepudepruuHoi
kpoBi xBopux Ha PIIIM 1 wmeradazHuMm anHamizoM paialifiHO-IHIYKOBaHUX MepelynoB
XpoMocoM. BHBYEHHS MexaHi3MiB, PO3BUTKY MPOMEHEBUX YCKIAJAHEHb, Y TOMY YHCI Ha
KJIITUHHOMY piBHI, Iporpam 13 CeJIeKTUBHOI Moaudikaili YyTIMBOCTI TKAaHUH, a TaKOXK
[aTOTeHETUYHO OOIPYHTOBaHI MPO(ITAKTUYHI 3aXOAM JIO3BOJATH SIKIIO HE BHUKIIOYUTH, TO
xo4a 0 pi3KO 3HU3UTHU KUIBKICTh XBOPHX 13 PaHHIMH, a BIJMOBIAHO 1 Mi3HIMU MPOMEHEBUMU
YCKJIQIHEHHSIMHU, 1110 BAHUKAIOTh Y CYMDKHUX 3 MaTKOIO OpraHax.

KarouoBi cjioBa: mpomeHeBa Teparis, pak IIMAKA Markd, JiMQOIUTH nepudepuuHoi
KpOBI, TPOMEHEB1 YCKJIaTHCHHSI.
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®OPMYBAHHSI PAJIIOEKOJIOTTYHUX 3HAHB YV BHIIIH IIIKOJII:
JOCBIJ TA IIEPCIIEKTUBH

FORMATION OF RADIO-ENVIRONMENTAL KNOWLEDGE IN HIGHER
SCHOOL: EXPERIENCE AND PERSPECTIVES

[xypa H. M.
JIvsiscokuti nayionanvruil yHigepcumem imeni leana @panxa, Jlvsie, Yrpaina

Dzhura N. M.
Ivan Franko National University of Lviv, Lviv, Ukraine, nataliya.dzhura@Inu.edu.ua

IToBHOMacmiTabHEe BTOPrHEHHS pociiickkoi (eneparii B Ykpainy, mo posnouanocs 24
mrotoro 2022 poky, paarKaabHO 3MIHHJIO ITiIXOIU J0 OpraHi3allii 3MiCTy OCBITHBOTO TPOIIECY,
0COOJIMBO y BUILIN LIKOJI. 3 MEPIIOro JHS CTAJOo 3p03yMislo, 10 BiliHa akTyasi3dyBaja TeMu H
npoOJieMH PaJIOCKOJIOTIi Ta OXOPOHHM MJOBKULISA. AKTYAIBHHMH € TWTaHHS ITiATOTOBKH
(axiBIiB-€KOJIOTIB, BIAMOBIIHO A0 3aBaaHb CTaHAAapTy BUINOI OCBITH YKpaiHU raiy3i 3HaHb
10 — IMpupogamndi Hayku, cuemiabHOCTI 101 — Exosorist.

BiamoBimiHO 10 OCBITHBO-TIpOQECiHHOI MporpaMu MiATOTOBKH 3700yBaviB  IEPIIOTO
(bakanmaBpcbKkoro) piBHS BuIoi ocBiTH croemianbHOCTi 101 «Exonoris» y JIbBiBCbKOMY
HalllOHAJLHOMY VHiBepcuTeTi iMeHi I[Bana ®panka Ha Kadenpi ekosorii 06i0J0TIYHOTO
(baxynpTeTy CTYICHTH BUBYAIOTh HOPMAaTUBHY HaBUAIBbHY TUCHHILIIHY «Paaioekonoris.

Panioekonoris sIK KOMIUIEKCHa TEOPETHMYHO-TIPUKIAJHA HAyKOBa Trally3b JIOCIHIDKYE
pO3MOii, MIrpalmiro Ta KoJI0OOIr paZioakTHBHHX PEYOBHH B €KOcHCTeMax Ta Oiocdepi B
I[IJIOMY, @ TaKO)X BIUIMB 10HI3yIOYOrO BHUIIPOMIHIOBaHHS Ha OioreorneHo3u. Tomy 00’ekTH
PaAlOEKONIOTIYHUX ~ JOCTIKEHb  OXOIUTIOIOTHh  CYKYIHICTh IMPUPOJHUX IPOLECIB, 110
BiZIOYBAIOThCS B €KOCUCTEMAX 1 BC1 CKJIa/I0B1 €KOCUCTEMHU: JIITOTEHHY OCHOBY, IPYHTOBE, BOJIHE
Ta MOBITPSHE CEPEIOBUINA, POCTMHHUM 1 TBADUHHUI CBIT, JIIOJUHY.

@opMyBaHHS paJIOCKONOTIYHUX 3HAHb Y CTYIACHTIB 3AIHCHIOETHCS BIAMOBIAHO [0
TEMaTUKH TpboX 3micToBuUX MoayniB (3M) aucuuruiian: 3M 1 «OcHOBHI TOHATTA 1
NOJOKEHHS panioekororiin, 3M 2 «Paniamiiina curtyanis B VYkpaiHi. PanioaktuBHe
3a0pyaHeHH», 3M 3 «bionoriuHa Ais HOH13yI040r0 BUIIPOMIHIOBAaHHS Ha KUBI CUCTEMUY.

Jlns  opranizamii SIKICHOrO OCBITHBOTO TpOLECY MIiATOTOBKM BHCOKOKBaNi(PiKOBAaHUX
npodeciiHUX €KOJIOTIB, 3JaTHUX PO3B’S3yBaTH CHEIialdi30BaHl 3aJa4l Ta MPaKTHYHI
npo0ieMu y raixy3i paaioeKonorii BAKOPUCTOBYEMO PI3HOMaHITHI ()OPMU HAaBUAHHS: JIEKIIIHHI
1 TMpakTUYHI 3aHATTS, CaMOCTIHY poOOTY, HaBuUalbHI AMCKYCli, Keilc-MeToau aHalizy
KOHKPETHUX CUTYallil 1 HAyKOBUX CTaTeH, Mij 4ac SKUX Yy CTYIEHTIB PO3BUBAIOTHCSA YMIHHSA 1
HABUKHM TMpaIfoBaTH B KOMaHJi, BIANOBIAaNbHO Ta CBiIOMO BUPINIYBaTH KOHKPETHI
pamioeKosIoriyHl TpoOieMHu 1 3aBIAaHHS, BCTAHOBIIOBATH NPUYMHHO-HACTIAKOBI 3B’S3KH,
OOIPYHTOBYBAaTH CBOI CBITOIVIAJIHI TO3MUIT, KOPUCTYBAaTUCS 3100yTUMH 3HAHHSAMH Y
MOBCSIKICHHOMY JKHTTI.

[TpoTe panmioekoJOTiYHI 3HAHHS 3HAUYYII HE TUIbKU Ui (axXiBI[iB-€KOJOTIB, ajme W st
3100yBadiB BUIIOi OCBITH yciX creliaibHocTel. Jlo mpukiaay: mpo BUKOPUCTAHHS pajialii B
MeIuIUHI (paaiofiarHOCTHKa 1 pajaioTeparis), ClIbCbKOMY TOCHOAAPCTBI, Y PI3HUX Taly3six
IIPOMUCIIOBOCTI; PO MOBOKEHHS 3 PaJl0aKTUBHUMHU BIIXOJaMU; MPO pajialiifHy Oe3neky B
peHTreH-kabineti, B moOyTi; mpo Oe3meKy mia yac BIHHU y pa3i pajianiiiHoi aBapii; 3HaHHS
PO CaHITAPHO-TITI€HIYHI Ta JIKYBaJIbHO-IPO(MIIAKTHYHI 3aX0/IU MPOTHUPAIIaLlIHHOTO 3aXUCTY
HACEJICHHS; MpO pajialiiiHy oOpoOKy HpOIYKTIB Xap4yyBaHHS, PaTiONPOTEKTOPU 1 3aXHCHE
xapuyBaHHs. BaxnuBo, mo0 3akimagu  BUIIOI OCBITHM  YKpaiHW  HUIECIPSIMOBAHO
BIIPOBAJ[)KYBaJIM BiJIMOBIAHI HaBYAIbHI KypcH st POPMYBaHHS Yy MOJIO/I CYYaCHUX HAayKOBO-
MPaKTUYHUX 3HAHB 3 PAIIOCKOJIOTI, 3 ypaXyBaHHSIM CYy4acCHOTO €BPOTICHCHKOTO JTIOCBi Y.

KurouoBi ciioBa: pagioeKosoris, paaioeKoJIOTiuHi 3HaHHS, PaIi0CKOIOTIYH1 JOCIIIHKEHHS.
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ITOIIEPEJHA OINIHKA MOXJIMBUX MOP®OJIOI'TYHHUX MEXAHI3MIB
PO3BUTKY KOCOOKOCTI I HOPYIIEHb PE®@PAKTOI'EHE3Y ¥
BHYTPIIIHBOYTPOBHO OITPOMIHEHHUX OCIb

PRELIMINARY ASSESSMENT OF POSSIBLE MORPHOLOGICAL MECHANISMS
OF STRABISMUS DEVELOPMENT AND REFRACTOGENESIS VIOLATIONS IN
IRRADIATED IN UTERO

denipko H.l, [Timane M.z, babGenko T.l, Kononenxka B.?
1IHcmumym paodiayitinoi eicienu i enidemionoeii Y «Hayionanbruii Haykosuii yenmp
paodiayitinoi meouyunu HayionanvHoi akademii meouunux nayk Yxkpainuy, Kuis, Yxpaina
2IHcmumym anamomii ma anmpononoeii, kageopa mopgonozii Puzbkozo yHigepcumeny
Cmpaoinvwa, Puea, Jlamsis, eye-rad@ukr.net

Fedirko P.!, Pilmane M.Z, Babenko T.F.!, Konopecka V.2
YInstitute of Radiation Hygiene and Epidemiology of State Institution “National Scientific
Center of Radiation Medicine of the National Academy of Medical Sciences of Ukraine™,
Kyiv, Ukraine
2 Institute of Anatomy and Anthropology, Riga Stradins University, Riga, Latvia

Beryn Ta Mmera. MexaHi3Mu, 1110 CIPUSIOTH MiIBULLIEHHIO PU3UKY PO3BUTKY 3aXBOPIOBaHb
OKa y OTPOMIHEHUX BHYTPIIIHBOYTPOOHO OCI0 MpakTHYHO HE BUBYECHI. MU NOBIIOMIISUIH TIPO
3011bIIEHHS MTOMIMPEHOCTI 3aXBOPIOBAHb 0Ka, 30KpeMa JESIKHX PI3HOBU/IB KOCOOKOCTI, y L€l
Kareropii mocTpaxaanux BHacHiok YopHoOmnbcbkoi KaracTpodu. Aje KIiHIYHI 1
eMieMIOJIOTIYHI CIIOCTEPEKEHHSI HE JO3BOJSIOTh BU3HAYUTH, SKUM YHHOM paialliiHuil
BIUIMB CHpHUsi€e 30UIBIIEHHIO PU3MKY IMOSBU Takoi maTtojorii. ToMy A OIL[IHKH MOXKJIMBUX
HanpsAMKIB MPOQUIAKTUKHA pPO37aJiB 30py y 0OCi0, ONPOMIHEHMX BHYTPILIHbOYTPOOHO, B
MaliOyTHPOMY HEOOX1JIHI €KCIIEpUMEHTaJbHI criocTepexeHHs. MeToro poOoTu Oyna OLiIHKa
HNEPCHEKTUBHOCTI 3aCTOCYBaHHS B TAKOMY €KCIIEPUMEHTI ICTOXIMIYHUX METO/IB.

Marepiaan Ta meroau. Bukopucrani pe3ynbTaTd 0OCTEXKEHb I'PyNH 0C10, OPOMIHEHUX
in utero B pesynprari YopHOOMIBbCHKOI KaTacTpodu ocCi0 1 TMOmepeaHiX pe3yibTaTiB
MOP(}OJIOTIUHUX JIOCIHIJKEHb CTaHy 30BHIIIHIX M’SI31B OKa y Malli€HTIB 31 cTpadbizmom. byno
oOctexxeHo 583 ocib, HapopkeHuX Mixk 26.04.1986 p. 1 26.02.1987 p., Bij )KIHOK, BariTHUX Ha
MoMeHT YopHOOMIbCHKOI KaTacTpodu, B MOPIBHSIHHI 3 KOHTPOJIBHOI TIpymnor. B iHmIii
YaCcTUHI JOCTI/KeHHS BUBYEHO 10 3pa3kiB OYHUX M’S31B HEONPOMIHEHUX HAIli€HTIB 13
KOCOOKICTIO; Ul BHSIBIICHHS MIO3UHY, AMCTpodiHy Ta Komareny |V y 3paskax TkaHMH
BUKOPUCTOBYBaIH (papOyBaHHS reéMaTOKCHJIIHOM Ta €03MHOM Pa3oM i3 IMYHOTICTOXIMIYHUM
meToioM OiotuH-aBiauH (IMH).

Pe3syibTaT Ta BHCHOBKM. Y TpyIli BHYTPIIIHBOYTPOOHO ONPOMIHEHHUX BHACIIJOK
YopHoOMIbChbKOT KaTacTpodu OcCi0 BHSBICHO CTATUCTUYHO JIOCTEMEHHO IIi/IBUIICHY,
MOPIBHSIHO 3 KOHTPOJILHOIO TPYIOI0, YacTOTy PO301KHOI KOCOOKOCTI Ta rerepodopii, 110
MOYKE CBIIYMTH MpPO HasABHICTh MOpPYIIEHb (YHKINI 30BHILIHIX M’s3iB oka. BomHouac mpu
HAsIBHOCTI CTIMKHMX (QYHKIIOHAJIbHUX MOPYIIEHb 30BHIIIHIX M S31B OKa MOMEpeIHl pe3yabTaTH
FICTOXIMIYHOTO JIOCIHI/PKEHHS BHUSBHIM CTAaTHCTUYHO BaroMi 3MiHH pO3MIpy 1 Jiamerpy
M’SI30BUX BOJIOKOH, 3HMKEHHSI BMICTY KoslareHylV, 3MiHu BMICTY M103UHY, JTUCTPOQIHY.

Takum YMHOM, JUIS OLIIHKU CTaHy M SI30BUX CTPYKTYp OpOiTH MicCJis BHYTPIIIHEOYTPOOHOTO
OTIPOMIHEHHS TIEPCIIEKTUBHUM € 3aCTOCYBAaHHS B €KCTIIEPUMEHTI TICTOXIMIYHHUX METOMIB, IO
JIO3BOJISIFOTH BU3HAYMTH 3MiHU BMICTY MiO3UHY, TUCTpOdiHy Ta Komareny [V.

Kuo4oBi cjioBa: BHYTPIIIHBOYTPOOHE ONMPOMiIHEHHS, KOCOOKICTh, M 513H, T1CTOXIMIYH1
JIOCIHIJOKEHHS.
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MOPYHIEHHA CKEJIETA Y MOJIOJI PUB I3 PAJIIAIIMHO 3ABPYTHEHUX
O3EP YOPHOBWJIBCHKOI 30HU BITUYKEHHSA

SKELETAL DISORDERS IN JUVENILE FISH FROM THE RADIATION-
CONTAMINATED LAKES WITHIN THE CHORNOBYL EXCLUSION ZONE

lamxka X /1., I'ynkos JI.1., A6pam’tok L.1., Karsu O.€.
Tnemumym 2iopobionozii HAH Yxpainu

krisdgan@gmail.com

Ganzha Ch.D., Gudkov D.I., Abramiuk I.1., Kaglyan O.Ye.
Institute of Hydrobiology of the NAS of Ukraine

[TopymienHsi ckenera € OfHi€0 3 MPoOIeM PO3BUTKY pHO, sika MOXE BIUIMHYTH Ha iX
Mopdosnorito, pict 1 BwkKuUBaHHA. OCKUIBKM pAJIOHYKIIAM € OJHHUM 13 OCHOBHHUX
AQHTPOIIOTEHHHUX CTPECOPiB BOTHUX ekocrcTeM YopHOoOMIbChKOi 30HH BiquyxenHs (U3B), e
3yMOBJIO€ HEOOXi/IHICTh BHBUYEHHS BIIXWJIEHb Y PO3BUTKY TiAp0oOIOHTIB. MeTow Hammux
JOCTIKeHb OyJl0 BHSABICHHS MOP(OJIOTIYHMX aHOMaJiil y Mojomi pud i3 pamgioaKTUBHO
3a0pyaHeHUX BOIHUX ekocrcTeM U3B.

JlocmikeHHsT TpOBOAMINCH Ha o3epax [mmboke Ta A30yunmn y wmexax UY3B s
MOPIBHSIHHS JTOCHiKyBanu puly 3 o3zepa Ilinbipna mob6iau3y KueBa 3 GoHOBUMHU piBHSMU
pamioakTMBHOTO 3a0pyaHeHHs. JlocmimkeHo 3pasku ripuaka eBporneiicbkoro (Rhodeus
amarus) 3 ozep Ilin6ipua ta I'muboke ta ripuyaka (Leucaspius delineatus) 3 ozep Ilin6ipua ta
A30yunH. OCHOBHE pajiaiiiiHe HaBaHTaXKEHHsA Ha puOy y BomoimMax U3B B ocHOBHOMY
bopMyIOTH 905y i 1¥7Cs. Opnpa3sy nicist Bi6opy npodu Monoab pub dikcysanu 4% po3uuHOM
dbopmanpaeriay. Yci 3pa3ku ouniaiu Ta ¢apOyBaiu ajgi3apriHOBUM YEPBOHUM 32 METOIOM,
onucanuM M. Sky6oscbkum (1970) ta T. [Totroddom (1984). [Ipenaparu nociiaKyBaiu mizx
crepeomikpockonioM Leica EZ4 HD B wamkax Iletpi 3 yncTuM miieprHoOM.

B pesynbrari gocnimkens R. amarus 6ysi0 BusBiaeHo 33 BUNAAKK NMPOSBIB aHOMANIH y pub
3 o3epa [ligbipHa Ta 59 13 o3epa Inmuboke. Y 3paskax R. amarus 3 pedepentHoro osepa
HaMMOIMpPEHIIIMMHY aHOMAJIIIMU € Taki, fK Jedopmalii HEBpaJbHUX Ta TeMalbHUX YT,
JIOJTATKOB1 TUIKM HEBPAJIbHHUX BiApocTKiB — 18, 21 Ta 27%, BianosigHo. Taki anomaii, sx
JIOMIATKOBI T'UIKM HEBPAJIbHUX BIIPOCTKIB, Jedopmaliii XpeOliB Ta HEBPaJbHUX BiJIPOCTKIB
nepeBaxaroTb y pub ozepa [muboke — 25, 24 ta 17% BignoBigHo. s 1HIIMX JOCHTIHKEHUX
aHoMmaJtii mposiB He nepeBuiyBas 12%. 10-17% nocnimpkyBanoi pubu 3 ozepa [1indipHa manu
BiJ 1 1o 3 anomaniit Ha ocobuny. s pub o3epa ['muboxke neit mapamerp OyB 3HAUHO BUIIMM 1
csraB 20-33%. BusiBneno 22 Bumanku anomaniid y L. delineatus 3 osepa Ilinbipua Ta 61 3
o3epa A30yumH. Y pub 13 pedepeHTHOr0 03epa 68% aHOMamiii — 1€ JOAATKOBI TUIKU
HEeBpaJIbHUX BiJpocTKiB. Taki aHoMamii, ik nedopmaliii HeBpaJbHUX BIAPOCTKIB, Aedopmariis
OCTaHHBOTO XpeOIls Ta JAOAATKOBI TUIKH HEBPaJbHUX BIAPOCTKIB MEpEeBaXarOTh y pud o3epa
A30yuna — 20, 25 ta 31% BiamoBigHO. Jlns 1HIMX JOCTIHDKCHUX aHOMAJid TpOsSB HE
nepepuimryBaB 10%. Y pub 3 pedepentHoro ozepa BusiieHo 40% 0COOMH 3 OAHIEO
anomaiiero Ta 17% 3 nBoma Ha omHy ocoOy. Y To#t ke 4ac, jist pud 3 o3epa A30yduH
KUTBKICTh aHOMANIH y JNeIKuX O0coOHMH csrana 6 Ha ocoOuHY. 3a pe3yabraTaMu JOCIHiKECHb
MOPYIIEHh OCLOBOTO CKEJIeTa y MOJIO/I TOCTIKeHNX prud Oy0 BUSBICHO 15 THIIB aHOMATIH,
JIOKaJIi30BaHUX y JBOX OCHOBHHMX YaCTHHAX CKEJIETa, a caMe y XBOCTOBOMY Ta YEPEBHOMY
BIILJIaX.

KurouoBi cjioBa: YopHOOMIbChKAa 30HA BIIUYKCHHsI, paJiOaKTUBHE 3a0pymHEHHs, puda,
Rutilus rutilus, Scardinius erythrophthalmus, anomanii ckenera.
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CTAH KPOBOTBOPHOI CACTEMM MYODES GLAREOLUS 3A BILIUBY
OITPOMIHEHHSA

THE STATE OF BLOOD SYSTEM OF MYODES GLAREOLUS WHEN EXPOSED
TO RADIATION

I'amxka O.B., Pogionosa H.K., JInnceka A.l., IlaBnoscekuii B.B.
Inemumym adepnux oocnioxcenv HAH Ykpainu, Kuis, Ykpaina
olganzha@ukr.net

Ganzha O.B., Rodionova N.K., Lypska A.l., Pavlovskyi V.V.
Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn Ta mera. 3a aii 10HI3yIOUMX BHIIPOMIHIOBaHb B OPraHi3Mi CCaBIiB aKTHUBYETHCS
cucTeMa MPUPOJHOIO 3aXUCTy, OCHOBHUM pe3yJbTaTOM YOr0 € TPOLEC BKIIOYECHHS
HeCTICIM(PIYHUX 3aXUCHUX MEXaHi3MiB. BIUTMB ONPOMIHEHHS SIK TIOTYKHOTO CTpecopa 4iTKO
BUSIBJSIETBCS. Y CHUCTEMI KPOBOTBOPEHHS, /€ BiJI0OYBaeTbcs (POPMYBaHHS KOMIIEHCATOPHO-
BiJTHOBJIFOBAIBHUX PEAKIIiH, IO € BiIOOPaKCHHSIM PE3EPBHUX MOKIUBOCTEH OpraHi3My.

Metorw pobotu Oyno BHsBICHHS €(EKTUBHOCTI BIJIHOBJICHHS OpraHi3My HOpHIIl pynoi
(Myodes glareolus) miciist 01HOPa30BOrO OMPOMIHEHHS 32 MOKa3HUKAaMH KiCTKOBOI'O MO3KY Ta
nepudepruIHoOi KPOBi.

Marepianu Ta Mmeroau. Po6ota BiukoHaHa Ha murmonoaioHux rpusynax Myodes glareolus
(Schreber, 1780) 3 Tepuropii 3 mnpupomHuM (GoHOBUM) pamiaiiitHuM piBHeM. TBapuH
TOTAJILHO OJIHOPA30BO ONpOMIHWIM Ha anapari PYM-17, nornunena no3a cranosmia 1,5 I'p,
MOKa3HUKHM BU3HAYAIU HA NEpIIy Ta CbOMY 00y Micisl OMpoMiHEHHS. JlociIKeHo KITbKICHI 1
AKICHI TIOKa3HMKH TNepupepuyHoi KpoBI Ta KICTKOBOrO MO3Ky TBapuH. IligpaxoBaHo Ta
IpOaHaji30BaHoO JEHKOTpaMH 1 Mi€JOrpaMH MpH CBITJIOBiH iMepciiiHii MiKpocCKoIlii B Ma3Kax,
nogap6osanux 3a [Tannenrefimom: 200 1 500 kiTHH y penapari, BiIMOBIIHO.

Pe3yabTaTn Ta BHCHOBKH. Y mnepudepuuHiil KpoBi ONPOMIHEHUX TBapUH MOPIBHSHO 3
KOHTPOJIEM BIAMIYEHO 3MIHU: y BMICTI €03MHOQIIBHUX TPAaHYJIOLMUTIB Ta MOHOIMTIB; Yy
CHIBBIHOIIEHH] CETMEHTOSIIEPHUX 1 MaIMYKOSJIEPHUX HEHUTPO(UIBHUX TIPaHYNIOLMTIB; Y
CHIBBIIHOIIEHHI BeNMKI/Mam mgiMpouMTH. 3MIHM 3a3HAUYEHUX [OKa3HUKIB Ha (oHi
HiJABUILIEHHS KIITUHHOCTI KICTKOBOTO MO3KY Ha ChOMY J00Y CIIOCTEPEKEHHs CBiAYaTh MPO
aKTHBALIIIO TPOIECIB KICTKOBOMO3KOBOI'O KpPOBOTBOPEHHS Yy OIPOMIHEHHUX TBAapuH Ta
HasIBHICTb MPOIIECIB BITHOBJICHHA y NepudepuyHiii KpoBi.

Jl11 OCHOBHMX TOKa3HUKIB YEpBOHOI KpOBi y nepu(epruHiii KpoBi ONIPOMIHEHUX TBApHH
CIoCTepiraian o0JIHaKOBY 3aKOHOMIPHICTb, IO MPOSBIISIACh Y 3HIXKEHHI Ha MepIy 100y Mmicis
ONPOMIHEHHS Ta BiTHOBJEHHI 3HAYEHHS 1O PIBHSI KOHTPOIIO HAa ChOMY /100y. AHaNOTiyHi
3MIHU BiJIMIY€HO 1 JI7I1 OCHOBHHUX MMOKAa3HUKIB TPOMOOIIUTIB.

AmHaii3 MienorpaM NpOJEMOHCTPYBaB, IO BK€ Ha Mepiry 100y Micis ONpPOMiHEHHS
3araJlbHUA MITOTUYHHUM 1HJEKC 30UIBIIMBCSA Mailke y JBa pa3u MOPIBHSHO 3 KOHTPOJIEM;
301IbIIEHHS KUTBKOCTI MITO31B BIIMIYaJM SIK JJISI €PUTPOIAHOTO, TaK 1 IPaHyJOLUTAPHOTO
pSAAIB  KpPOBOTBOpPEHHS Yy TBapuH. JlochmipkeHHs, NpoBeAeHI Ha CbOMYy 100y TiCis
ONIPOMIHEHHSI, TOKA3aJIH, 110 33 KUJIbKICHUMU NTapaMeTpaMH MPAKTUYHO BCi ITYJIM T€MOIIOE3y Y
TBApUH MEPEBUILYBAIN KOHTPOJILHUN piBEHb. XapaKTEpPHUM JJIsl MOCTPaJiallifHOrO CTaHy
CHCTEMH KpOBI y ONpOMIHEHMX OCOOMH HOpuIl pyaoi Oymo paHHE 30UIbLICHHS
npoJtiepaTuBHOI aKTUBHOCTI, 110 CIIPHSIIO TTPOIIecaM BiTHOBIICHHSI KDOBOTBOPEHHS.

Kuro4oBi ciioBa: MUIIonoaioH1 TpyU3yHHU, MPUPOIHI MOMYJIALII, OJTHOPA30BE OMPOMIHECHHSI,
nepugepuyHa KpoB, KICTKOBHH MO30K
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NPOAYKUIA AKTUBHUX ®OPM KHCHIO TA PIBEHDb
TPAHCMEMBPAHHOI'O HIOTEHHIAJTY MITOXOHAPIN B JIIM®OIUTAX
NEPU®EPUUYHOI KPOBI XBOPUX HA PAK MK MATKH

PRODUCTION OF REACTIVE OXYGEN SPECIES AND THE LEVEL OF
MITOCHONDRIAL TRANSMEMBRANE POTENTIAL IN PERIPHERAL BLOOD
LYMPHOCYTES OF CERVICAL CANCER PATIENTS

I'naBin O.A.l, JpoMiHa E.A.l, IBankoBa B.CZ., MakoBenpKa H.I.l, XpyaeHKO T.B.2
1IHcmumym eKCnepuMeHmanbHoi namonozii, onkonoeii i padiobionoeii im. P.€. Kageybko2o
HAH Ykpainu, m. Kuis, Yxpaina
?Hayionanonuii incmumym paxy MO3 Vkpainu, m. Kuis, Ykpaina
veterok61@ukr.net

Glavin O.A.}, Domina E.A.%, Ivankova V.S?., Makovetska L.I.>, Khrulenko T.V.?
'R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology of National
Academy of Sciences of Ukraine, Kyiv, Ukraine
National Cancer Institute, Ministry of Health of Ukraine, Kyiv, Ukraine

Beryn Ta Mera. HacniakoM nmpoMeHeBOi Teparii OHKOJOTIYHUX XBOPHUX, 30KpeMa JKiHOK 3
pakom mmiikn matku (PILIM), MoXyTh OyTH ycKIaaHeHHS. MIMOBipHiCTh iX BHHHKHEHHS
MOYKE 3aJIe)KaTH BiJl 3MiH y (QYHKI[IOHYBaHHI YMOBHO 370pPOBUX KJITHH, SIKi BiIOYBarOTHCS
OpU PO3BUTKY MYXJHMHHOTO mporecy. MeToro po6OTH Oya0 BHU3HAYUTH 3MIHU MPOIYKIi
akTuBHUX QopMm kucHio (APK) Ta TpancmemOpaHHOro noresuiany mitoxospiit (TMII) y
aimdonutax nepudepuunoi kposi (JIIIK) xBopux na PIIM npo Ta micas npoBeleHHs
IIPOMEHEBO] Tepartii.

Marepiann Ta mMeroam. JlocimiUKeHHsI MPOBEIEHO Ha 3pa3kax mnepudepuuHoi Kposi 32
xBopux Ha PIIIM (cepenniit Bik 50,3 poku, T1.4No-1Mo; Gz3) Ta 26 XiHOK TpynH KOHTPOITIO
(cepenniit Bik 40,8 poku). KpoB y xBopux Bigdbupanu 1o Ta micis npomeneBoi teparii (I1T -
muctanuiia (AIIT) Ta 6paxitepamist (BT)) — 11 xBopux. B JIIIK Bu3Hauanu iHTEHCUBHICTh
npoaykuii ADK (2,7-nmuxmnop-auriapo-diyopeciein-aianerar) ta piseas TMIT (JC-1).

Pesyabratn Ta BucHOBKHU. [[ng JIIIK obOcrexenux xBopux Ha PILIM, y mopiBHsHHI 3
KOHTpOJIeM, criocTepiranack TeHaeHuis 1o 3HwkeHHs TMII (y 1,38 pasa) ta noctoBipHe
sHmwkeHHs nponykuii ADK (y 1,85 paza). Jns xBopux 3 HH3BKO AUQepeHUIHOBaHUMHU
nyxiuHaMu (Gz) 3HaueHHS WX MOKAa3HHUKIB OyaM HUKYMMH HDK Y XBOPUX 3 HOMIpHUM
crynenem audepenuitoBanus (Gz) — y 1,73 pasa ta 1,79 pasza BianoigHo. BusBieHo
tenaeHniro go migumenHs TMII y JIIIK xBopux micmsa IIT (y 1,32 pasza) ta 3HadHe
niasuieHHs npoaykuii A®K onpasy micns AIIT (y 3,73 pasa). BcranoBieHo AOCTOBIpHY
kopensiito Mk npoaykiiero ADK ta pisaem TMII y JITIK xBopux a0 Ta micis npomMeHeBoi
tepanii (r=0,67 ta r=0,70 BiANOBiIHO), YOrO HE CIOCTEPIrajJoch Yy KOHTPOJIbHOI TpyIli
(r=0,20).

OTtpumaHni pe3ynbTaTH CBi4aTh Mpo 3MiHU y ¢yHKuHioHanbHOMY cTaHi JIIIK xBopux Ha
PIIM, nasBHicTh 3B’s3ky Mk TMII 1 mponykuiero AOK B mux KITHHaX Ta 3HAYHE
nigsumieHHs piBHio npoaykuii ADPK micns JIIT. Le roBopute mpo NEpCHeKTHUBHICTH
BUKOPHCTAHHS JAaHUX IIOKAa3HMKIB TMpU MNporHo3yBaHHl yckianHeHb [IT, ame motpiOHO
PO3LIUPUTH KOJO OOCTEKEHUX XBOPUX, OCOOIMBO, ITiJ] Yyac Ta micis 3akinueHHs kypey I1T.

KarwuoBi cjioBa: pak muiku MaTky, JiMpouuTu nepudepruyHoi KpoBi, akTUBHI Gopmu
KHCHIO, TPAaHCMEMOpaHHUM MTOTEHITIAaT MITOXOHIPIM.
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JUHAMIKA BEJINYMHU KOE®IUIEHTY NEPEXOJY *'Cs I*°Sr B COJIOMY
BIBCA B 3AJIE;KHOCTI BII TIIPOTEPMIYHUX YMOB BETETALIMHOT O
MEPIOY

DYNAMICS OF THE TRANSFER COEFFICIENT OF *¥'Cs AND *Sr IN OAT
STRAW DEPENDING ON THE HYDROTHERMAL CONDITIONS OF THE
VEGETATION PERIOD

T'oponenpkuii JI.B., ITackeBuu C.A.
Incmumym npobaem desnexu AEC HAH Yxpainu
syn. Kiposa, 36a, m. Yoprnoounw, 07270, Vrpaina

d.gorodetsky@ispnpp.kiev.ua

Gorodetsky D.V., Paskevych S.A.

Mertoro gociipKkeHHsT 0yJI0 BU3HAYCHHS BIUIMBY IMOTOJHHUX YMOB BETETAI[IHHOTO MEpioay
Ha KoedimieHT nepexony pamionykmiais (KIT) B7cs | Psr 3 IpyHTY y OlomMacy pOCIHH Ha
IpyHTaxX, IO 3a3HAJM TEXHOTCHHOIO  PaJiOaKTUBHOTO  3a0pyJHEHHS  BHACIIIOK
YopHOoOMIIbCHKOT KaTacTpodu.

JlocmiykeHHsT BHKOHYBAJHCh B CTAalllOHAPHOMY MOJBOBOMY JIOCTiAI Ha JEPHOBO-
CJ1a0oMiI30JUCTOMY TIMHUCTO-TIIIAHOMY TPYHTI Ha JaBHHO alIOBIAJIBHUX BIJIKIadax, Ha
teputopii 30-km 30au YAEC (c. YucroramniBka, Biacranb Bif aBapiiiHoro 6moxy YAEC ~ 4
k™). Tlnoma mocmigHOT AUISHKA — 2 M2, MOBTOPHICTh — 32-X KpaTHa. MOHOKYJIBTYpa BiBca
(copt CkakyH) 3aiMCHIOBaJaCh TMPOTATOM IT'ATHU POKIB 3a HE3MIHHOK CTaHJIapTHOIO
arpoTeXHiKOI0, sika BKJIIoYaia B cebe ImopiuHe BHeceHHs MiHepanbHuX 100puB (NgoPsoKeo)
nijJ BecHsiHy opaHKy. CepenHs IUIBHICTh gaﬂioaKTI/IBHOFO 3a0pyJHEHHS IPYHTY JIOCHITHUX
minsHok *'Cs cranosuna 1 1,52 MBK/MZ, a Psr - 4,63 MBk/M°.

[TpoTsATOM I’ AITUPIYHOTO TEPMiIHY BUKOHAHHS €KCIIEPUMEHTY, CyMa aKTHBHUX TEMIIEpaTyp
(> 10°C) BereraniifHux nepioAiB komuBanack Big 1590 mo 1694 rpanyciB, a xoedilieHT
3BosiockeHHs — Big 0,81 nmo 1,59 onunune. TakuMm YMHOM, MPOTATOM EKCIIEPUMEHTY
criocTepiraBcs MIMPOKUN Jiama3oH BapiaHTIB MOTOYHUX MOTOJHUX YMOB, IO BIUIMHYJIO Ha
CEpE/IHIO BPOKaHICTh COJIOMU BiBCa, KA KOJIMBajIachk B AianazoHi Bia 107 mo 528 /Mm%, T06TO
Maibke y 5 pasis.

BinmoBimHO 3MIHIOBAJIOCh 1 BHHECEHHS PaIIOHYKIIIIB 3 BPOXKAEM COJIOMH BiBcCa, sKa
cranosuna Big 0,66 mo 3,80 kbk B7Cs/m? Ta Bin 3,44 no 12,92 xbk 05r/M?, [Ipu upomy,
BapilOBaHHA MUTOMOi aKTUBHOCTI COJOMH BiI0yBajOCh BXK€ y OUIBLI BY3bKOMY Jiama3oHi:
Bix 3,72 no 7,46 xkbk 187Cs/kr Ta Bin 17,77 mo 33,70 xbk Ogy/xr.

Po3paxynok Benmnunnu KII [(KBK/KF)/(MBK/MZ)] [0Ka3aB, 1O BiH 3MiHIOBaBCs s ' CS y
miamasoni Bix 0,32 mo 0,65, a ga 0gy - y mianasoHi Big 3,8 10 7,4, TOOTO MpUOIM3HO Y JBa
pasu g obox PH. Ilpu npomy, 3anexuicts BennuuHu KII B'Cs i Psr Big napameTpiB
TEPMIYHOTO PEXUMY 1 PEXKUMY 3BOJIOKEHHS BEreTaTHBHOIO INEpioAy Majla CKJIaJHUH,
HENHIAHWIA XapakTep.

CepenHbO TeOMETpPHUYHE CITIBBIAHOUIEHHS HYKIIIIIB 90gr/37Cs y BUHECEHH1 BPOXKAEM
COJIOMHU BiBCa 3 IPYHTY (BK/M?), TAKOK KOJIMBAIOCH IO pokax B Mexax Bix 3,2 mo 5,6
OJIMHUIIb.

Pesynpratu mocmimkeHHs moka3yioTh, mo KII pamiorykmigiB 187cs i Ogr 5 JIEPHOBO-
¢1a0011iI30JIMCTOTO TJIMHUCTO-TIIIAHOTO TPYHTY B COJIOMY BiBCaA HE € IMOCTIHHOI BEITHYUHOIO
1 MOXe 3MIHIOBATUCh B 3aJIEKHOCTI BiJf MOTOYHHUX MOTOJHUX yYMOB BETETAIIHHOTO TMEpioay
MpUOJIM3HO Y 2 pasu.
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ITPOBJIEMA YTBOPEHHSA HE®IKCOBAHOI'O IOBEPXHEBOI'O
PAJIOAKTUBHOI'O 3ABPYJJHEHHS HA ITOKPIBJIAX OB’EKTY «YKPUTTA» Y
CKJIAII KOMILJIEKCY HBK-OY TA HJISAXMU Ii BUPIILIEHHS

THE PROBLEM OF THE FORMATION OF UNFIXED SURFACE RADIOACTIVE
POLLUTION ON THE ROOFS OF THE "SHELTER" FACILITY AS PART OF THE
NSC-OS COMPLEX AND WAYS OF ITS SOLUTION

Toponeuskwuii /1. B., [TaBnoscekuit JI. 1., Menbmienin €. A., Oxianos O. O., [Tanamap JI. A.
Incmumym npoonem 6esnexu AEC HAH Vkpainu
syn. Kiposa, 36a, m. Yoprobunw, 07270, Yrpaina
d.gorodetsky@ispnpp.kiev.ua

Gorodetsky D.V., Pavlovsky L.I., Menshenin Ye.A., Odintsov O.0., Palamar L.A.

[Ticnss BHUKOHAHHS TepMETH3allili OTOpPOUKYBAIBHOTO KOHTYpy HoBoro Oe3meyHoro
koH(paiiumenty (HBK) Hang o6’ektom  «Ykpurta» (OVY), croocTepiraerbcsi 3HAYHE
HAKOMWYCHHS PaJiOaKTHBHOTO IMHJIY HAa TOBEPXHSIX KOHCTPYKIIH y HOro BHYTPIIIHBOMY
00’emi. 3okpema, mpolecu 30UTbIIEHHSI TOBEPXHEBOro paaioakTuBHOro 3a0pyaHenHs (I13)
3adikcoBaHo Ha mokpiBsax OV, 1e maca muity BXKe csrae BequdwHH 15 r/m°. HakomuueHHs
MUy BiIOYBAa€ThCS BHACTIAOK TeHepalii (3 pi3HUX JKeped) paaioakTUBHUX aepo3oiiB (PA)
Ta IXHBOTO OCA/HKCHHS Ha MOBEPXHIX OyIIBEIbHUX KOHCTPYKIIH 3a BiACYTHOCTI YMOB ISt
iXHpOoI TOJaNbIIO BTOPUHHOI MIrpamii y MOpocTopi, a came — 3MHUBAHHS PIIKUMU
aTMOC(EpHUMH OTaJIlaMH Ta po3CitoBaHHIM PA BITPOM y HABKOJHMIITHBOMY CEPEOBHIII, 5K 1€
BimOyBasocs 10 3BeieHHs 3axucHoi ciopyau HBK.

OcHoBHUM [KepenoM HaaxojkeHHs PA y BHyTpimHIA 00’em moBiTps mig apkoro HBK
BUCTYIAIOTh HEOPraHi30BaHI BHUKHMJIU Kpi3b OTBOPHU OTOPOJDKYBAJIBHUX KOHCTPYKLiH OVY.
AHaJi3 TaHuX JOCIIIKEHb HIUTBHOCTI MOBEPXHEBOTO pajioakTuBHOTO 3a0pynuenss (I113) mo
3BenieHHs criopyau HBK Ta micis repmerusanii H0oro oropokyBajbHOIO KOHTYPY MOKa3ye,
110 cepeaHs Bean4uHa 3aranbHoro [13 mMeraneBuX KOHCTPYKLINH OeTa-akKTUBHUMU HYKIIIJJaMU
30ubmmINCh Y 9,3 paza, a BenuuuHa HedikcoBaHoro [13 — y 5,7 paza. 3a muTomoro
aKTUBHICTIO, IO cTaHOBHTH /10 580 KBK/KT anbda-akTuBHUX, a Takoxk 10 19300 kbk/kr Oera- i
raMMa-akTUBHMX HYKJIAIB, LeH MWI HaJeXUTb JO KaTeropii cepeaHbO aKTUBHHUX
pazioaKTUBHUX BIIXO/IB.

3a nanuMu aHanizy, HedikcoBane 13 koHCTpyKLiH nokpiBens OY 3a CBOIM MOXOIKEHHIM
€ HACIIJKOM OCa/I)KEHHS CyMilll OyAiBEIbHOIO MUITY, PO L0 CBITYUTH 3HAUHUN BMICT y HOTO
XIMIYHOMY CKJIafi KamnbIlito (Mo 72 % macu) 1 BaXKUX METalliB - 3aiiza, IUHKY, KOOAIbTy
(mo 28 % macm), a TakoX BUKHAIB PA Kpi3b HEMIIBHOCTI KOHCTPYKIINA 00’€KTa «YKPUTTSI.
[Tpu uboMy, cymapHa aKTUBHICTh TPAHCYPAHOBUX €JIEMEHTIB CTAaHOBUTSH BiJl 2,6 10 3,2 % Bifg
3arajibHO1 akKTUBHOCTI1 HeikcoBaHoro [13, o notpedye 3acTocyBaHHs €(heKTUBHUX 3aX0/IiB 3
OPOTHPAAIALIfHOTO 3aXMCTy poOOYOro MEepCcOoHaTy MiJg Yac BHKOHAaHHSA poOIT, sKi
CYIIPOBOJIKYIOTHCS 3HAUHUM ITiTHOMOM TIHITY.

[Tokxazano BUCOKY edeKTUBHICTD (Bin 79 10 98 %) cyxoi ne3akTuBallii poOOYnX MOBEPXOHb
3a JIOTIOMOTO0 TIPOMHCIIOBOTO MTHIIOCOCA, 3aCTOCYBAHHS SIKOi MOXE CYTTEBO 3MEHIIUTH J03U
ONIPOMiIHEHHsSI POOOYOTo MEPCOHANY il Yac BUKOHAHHS POOIT MO JEMOHTaXy KOHCTPYKIIN
OV, mo € HalOMMKY0I0 METOI0 CYydacHOTO eTarry nepeTBopeHHst OY Ha eKOJIOTTYHO Oe3MeuHy
CHCTEMY.

[Tpu npomy BuTsDKHA BeHTW AT kommuiekcy HBK-OVY, sika ocHamena 6araTopiBHEBOIO
cucrtemoro HEPA-QinbTpiB UIsi OYMINEHHS MOBITPS, TO3BOJISIE 3a0€3MEYUTH MiHIMATbLHUN
BHUKHJ] aKTUBHOCTI, KM HE TOBHMHEH IEPEBUIIYBATH CEPEIHBOA000BUN piBeHBb < 40 Br/M°
CyMilli  JIOBro ICHyIHOUMX OeTa-akTUBHUX HYKIIJiB, 110 HE NPU3BOAUTH [0
MOHATHOPMATUBHOTO 3a0py/THEHHS! KOMIIOHEHTIB HaBKOJIMIIIHHOTO CEPEAOBHILIA.
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TPUTIN Y BOAHUX OB'€EKTAX I'IIPOCUCTEMM PAHOHY ITY AEC

TRITIUM IN THE WATER OBJECTS OF THE SU NPP DISTRICT
HYDROSYSTEM

I'purop’eBa JIronmuna 1., AnexkceeBa Anna O., Makaposa Osiena B., I'purop’eB Koctsintun B.
Yopnomopcokuti HayionanvHuti yHieepcumem imeni Ilempa Moeunu, Muxonais, Yxpaina,
ludmila.grygorieva@chmnu.edu.ua

Grygorieva Liudmyla, Alekseyeva Anna, Makarova Olena, Grygoriev Kostiantyn
Petro Mohyla Black Sea National University Mykolaiv, Ukraine

Beryn Ta Meta. Hagxomkenns tpurito 10 atmocdepu 3 Bukugamu AEC xapaktepHo s
yCiX aTOMHHX eJeKTpocTaHlii Ykpainu, a y ckuaaux Bogax AEC 3 BBEP tpuriit moxe
cknamatn A0 60% BimcotkiB Bim ycekoro obOcsry Bukmnie AEC. s AEC, ski
BUKOPUCTOBYIOTb ~HPUPOAHI BOJOMMHM B AKOCTI BOAONM-OXOJIOMKYBadiB  HarpiToi
MUPKYISLIHHOT BOJM B crcTeMax o0opoTHOro BomonoctadyanHs AEC, NOTparuistHHS TPUTIO
JI0 CTaBKa-0XOJKyBauy BHM3HAYA€THCS, B OCHOBHOMY, KUIBKICTIO CKMIY Je0alaHCHUX BOJ
CTaHIi, a MoJaNbIIe HAIXOMKCHHS TPUTIIO y MPUJIETIIYy BOJHY €KOCHUCTEMY 3aJICKHTH BiJ
piBHIB (inbpTpallii, BUIAPOBYBaHHS BOJU 3 BOJOWMHMINA-OXOJO/KYBaua Ta MiHKUBICHHS
BOJIOI0 TPUPOAHMX TIOBEPXHEBHX 1 IMIA3EMHHX BOJHUX JDKepel. Meroio poboTH €
JMOCTIPKEHHS TPOIIECIB PO3MOBCIOJKCHHSI «CTAaHIIHHOT0» TPHUTIIO Yy TiIPOEKOCUCTEMI
teputopii KOxHO-Ykpaincekoi aromuoi enekrpocranmii (FOYAEC) Ta Bu3HaueHHs iioro
BMICTY y HpPWJIETIMX MOBEPXHEBUX 1 MIJ3eMHHUX 00’€KTax MNpiCHOBOJIHOI ekocuctemu. Lle
B)XJIMBO ISl aHANI3y MHUTHOTO JIAHIIOTa MOTPAIUISTHHS TPUTIIO IO JIFOJWHU, IO MEIIKAE B
paiioni FOYAEC, ta xap4oBOro JIaHI[OTa, [TOB’A3aHOT0 31 3pOIIYBAHUM 3€MJIEpOOCTBOM, IIpU
SKOMY BUKOPHUCTOBYIOTHCSI IOBEPXHEB1 BOJHI 00’ €KTH.

Marepiaim Tta wmeromu. Odimiitni marepianmu HAEK Ewneproatom mono ckumis
pamionykminis 3 IOYAEC (1982-2020 pp.), pe3ynbTatd pagioMeTpii TPUTIIO y BOJHHUX
00’eKTax B paMKax pajiallifHOro KOHTpOJIo Jiaboparopii 30BHIMHBOI go3umerpii (JI3/I)
FOYAEC, matepianu MmoHorpadii aBTOpiB.

Pe3yabTaTM Ta BHCHOBKH. Y BOJI TEXHOJOTIYHMX BOJOHM (CTaBOK-OXOJOJyBady,
0ioctaBok cranuii Biguuctku) I[IYAEC cepeanbopiuHa 00’€MHa aKTHUBHICTh TPHTIIO
BrpoaoBxk 2014-2020 pp. Tpumainacs Ha piBHi 110-160 bx/n. CepenHbopiuHe 3pocTaHHS Ha
12-13 Bk xoperoBaio i3 3MEHIIIEHHSIM 00’ €MiB CKHIY ITPOIYBHHUX BOJI CTaBKa-0XO0JI0KyBadya
(6mm3bko 8698 THC. M° Ha pik). binbm BHCOKI piBHI 00’€MHOi aKTUBHOCTI TPUTIIO
3apeecTpoBaHi y BO/1 TEXHIYHUX CBEPJJIOBUH MapKepiB MPOTIKaHb y CUCTEM1 TEXHIYHOI BOJIH.
Bwmict tpurito y 6ioctaBkax ITKK FOYAEC 3uu3uscs 3 nonan 1000 bk/n Ha mouatky 1990-x
pokiB g0 100-130 bx/m y 2018-2020 pp., 1m0 NPU3BENO A0 3MEHIICHHS WOTO PIBHSA Y
Tpukparchbkiii BojoiiMi 1 Mae BiToOpa3UTUCS HA 3HMKEHHI HOTO PIiBHA y MiJ3€MHHUX BOJHHUX
JDKepenax.

BpaxoByroun (¢i3uKo-XiMiuHI BIACTUBOCTI TPHUTIIO Ta BUCHOBKHM HAyKOBLIB II0J0
HA/[3BHMYAITHO MIBUIKOTO HAKONWYCHHS TPUTIIO Y HABKOJIWIIHEOMY CEPEIOBHIII, MPOITOHYEMO
IPO/IOBXKYBATH TiAPOEKOIOTYHII MOHITOPUHT 32 BMICTOM TPHUTIIO Y MOBEPXHEBUX BOJOHMAax
y paiioni po3ramryBanHs FOYAEC, a TakoX y BOJHUX JpKepesaxX MUTHOI BOIH, PO3TAIIOBAHUX
HIDKYE 32 IPUPOJHUM CTOKOM Bij TexHoJoriunux Bonoiim AEC.

Kio4oBi cjioBa: TEXHOJOTIYHI BOJOWMHUINA, TPUTIH, TiIpOCHCTEMA, PaiOeKOJIOTIYHUN
MoHiTopuHT, IliBnennoykpainceka AEC
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PAIOAKTUBHICTb BOJIM I JOHHUX BIIKJIAJEHD BOJOAM Y PANIOHI
MIBAEHHOYKPATHCBKOI ATOMHOI EJIEKTPOCTAHIIII

WATER AND BOTTOM SEDIMENTS RADIOACTIVITY BY WATER IN THE
AREA OF THE SOUTHERN UKRAINIAN NUCLEAR POWER PLANT

['purop’esa Jlrogmuna 1., I'purop’es Koctsautun B.
Yopnomopcokuti HayionanvHuti yHieepcumem imeni Ilempa Moeunu, Muxonais, Yxpaina,
ludmila.grygorieva@chmnu.edu.ua

Grygorieva Liudmyla, Grygoriev Kostiantyn
Petro Mohyla Black Sea National University Mykolaiv, Ukraine

Beryn Tta Mera. BuBueHHsI pagioakTuBHOro (GOHY TOHHUX BiJKIaJCHb BOJOWMH Mae
BYUIMBE 3HAYCHHS B OIHII SKOCTI cepeloBHUINA. PamioakTuBHE 3a0pyaHEHHS JOHHUX
BIJIKJIJICHP MOXXE ICTOTHO BIUIMBATH Ha JKUTTEMISUIBHICTE OCHTOCHUX OpraHi3MiB, IO €
KOpMOM puO. Y HOpMaTbHUX YMOBaxX ()YHKI[IOHYBaHHS BOJOWMHUIIA POJIb JIOHHUX BIIKJIAJICHb
MoJIArae 'y iX COpOLIMHMX BIIACTUBOCTSX, 3aBASKU SIKUM BiIOyBAa€ThCS CAMOOYHUIICHHS
BOJIHOTO CEpPEIOBHIIA.

Marepiasm Tta Mmeroau. Odimiiiai martepiamm HAEK Eneproatrom moao ckuiiB
panmionykiinis 3 OYAEC (1982-2020 pp.), marepianu MoHorpadii aBTOpiB.

PesyibTaT Ta BHCHOBKH. Po3paxoBaHO KoeQilli€HTH HAKOMUYEHHS 137CS., B¥4cs
JOHHUMH BiIKJIQACHHSIMH Tanumniibkoro i OJeKcaHIpiBChKOTO BOJIOCXOBHII, SIKi BKa3allH, 1110
JUIsL TEXHOJOTiYHOro craBka-oxonomkyBaua [IYAEC - Tammuipkoro BOJOCXOBHUINA —
KOoe(IlliEHTH HAKOMUYCHHS PaJioi30TOMNiB Ie3it0 € y 2,5 pa3d MEHIIUMHU 3a BiJNOBIIHI
koedinieHTH HakomuyeHHS nans  OleKcaHIpIBCBKOTO  BOJOCXOBHUINA. BcTaHOBIEHO
BiIMIHHICTE MDK TanumnbkuM 1 OJIEeKCaHAPIBCBKUM  BOJOCXOBHINAMH 32  PSAOM
riIpOXIMIYHUX TIOKa3HMKIB: 1) 3a TemMmepaTypHUM IOKa3HHUKOM: Ui TalutuibKoro
BOJIOCXOBHIIA XapaKTEepHI OLIbII BUCOKI IMOKAa3HUKH CEPETHBOPIYHOI TeMIepaTypu BOIU
(12,1£2,2 0C) noHan OnekcaHapiBchbkoro BogocxoBuma (7,8+1,1 OC); 2) 3a TIOKa3HUKOM
BOoAHEBOTO noka3uuka pH: ansa Tanuuiekoro BogocxoBuiia piseHs pH (8,3-8,4 ogunuip) Ha
10% e HmwkunM, HiX 118 OnekcaHapiBChbKOro BogocxoBuina (8,4-9,2 onuuuip); 3) 3a
MOKAa3HUKOM JIY)KHOCTI: JuTsi Talmuibkoro BOJOCXOBHIIA JIYKHICTB y 5 pasiB (20-25 mr-eks/mn)
€ BUIIO0, HiXK Juis OnekcaHapiBChKOTO BogocxoBuIa (5,2-5,7Mr-eks/n), 4) 3a MOKa3HUKOM
cyxoro 3anuuiky Boau: ais Tanumnbkoro Bogocxosuia (1100457 mr/m) y 2 pa3u O6uibiumit
3a OnekcanapiBcbke BoocxoBuile (572412 mr/m); 5) 3a moka3HUKaMU PO3ZYUHEHOTO KHCHIO Y
BOJII BOJOCXOBHII: y TammuiibkoMy BOJOCXOBHIII Iiei moka3Huk Ha 10-20% e meHmuMm 3a
OnexkcaHapiBCcbke  BOJOCXOBHINE. BcCTaHOBIEHI  BIAMIHHOCTI MDK  TIAPOXIMIYHUMH
BiIMIHHOCTSIMH Tanumuiibkoro 1 OJeKCaHAPIBCHKOTO BOJOCXOBHINAMUA BHU3HAYAIOTh 3HAYHO
MeHII KOe(ilieHTH HAKOMHYEHHS PaJioOHYKIIIB JOHHUMH BiIKIaJAeHHIMH TalauibKoro
BojiocxoBHUIa. Tak, 30KpeMa, BCTAHOBJIEHO HASBHICTh 3BOPOTHHOIO JIIHIKHOTO 3B’SI3KY (r=-
0,98) wmix wmiHepamizalielo (CyXUM 3alHIIKOM) BOAM Ta BEIWYHMHAMHU KOEQIIiEHTIB
HaKOIIMYEHHS 137Cs, ¥c TOHHUMH BinkiageHHsMu Tammuiekoro 1 OynekcaHApiBCHKOTO
BOJIOCXOBHII, BU3HAYEHO PiBHAHHS perpecii (1°=0,92), sike T03BONSE ONIHIOBATH KoedilieHT
HAKOIMMYEHHS PaJIl0130TOMIB 11€3110 JOHHUMH BIIKIAACHHSIMH B 3aJICKHOCTI BiJl MiHEpasi3arlii
Boau. PospaxoBaHo BennuuHU (AKTOpIB pajiamiifHOI €MHOCTI JOHHUX BIAKIaJIeHb
OnexkcaHipiBCbKOIO BOJOCXOBHUIA, sIKI € y 1,5 pasu BumuMu 3a (akropu pajianiiHoi
€MHOCT] JOHHHX BiJKIaAeHb TallIMIBKOr0 BOAOCXOBHINA. Lle CBIQUMTH, IO EKOJIOriYHA
cucrteMa TanumMIpbKOTO BOJAOCXOBHIIA BTpava€e CBOK CTAOUIBHICTB 1 3JaTHICTH J0 MIIIHOTO
YTPUMaHHS PaJiOHYKIiJIB, a ekocucTteMa OJeKCaHIIPiBCHKOIO BOJOCXOBHINA IpU (hakTopi
paaiaeMHOCTI OJU3bKO 1 TIPOIOBKYE HOPMATBHO (PYHKITIOHYBATH.

KaouoBi cjoBa: pagioeKONIOTIYHUI  MOHITOPHHT, JIOHHI  BIJKIAQJCHHSA, BOJA,
panionykiinu, [liBnernoykpainceka AEC.
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HEMIIIEHHI EGEKTH B PAIOBIOJIOIII
NON-TARGET EFFECTS IN RADIOBIOLOGY

I'ynxos [.M.
Hayionanvnuii ynisepcumem oiopecypcis i npupoodoxopucmysanuus Yxpainu, Kuig
ingudkov@ukr.net

Gudkov .M.
National University of Life and Environmental Sciences of Ukraine, Kyiv

B pamioGionorii TpaauIiiHO BBaXXajdoCs Ta W BBAXKAETHCS, MO OIONOTIYHI ePEeKTH
10HI3YyI0UO1 pajiaiii BUHUKAIOTh B KIITHHAX K PE3yJbTaT YPaKEHHS MPSIMHM YU HEIPSIMUM
nusixom Mmonekyan JIHK — wmimeni nii panianii. Ilpore, B ocTanHi ABa—Tpu IECITUIITTA
3’SBNSETHCS Bce Ounble (DakTiB TOro, IO A YpaKEHHS KIITHHU, TKAaHUHHU, OpraHy,
3penITOl0, OpPTaHi3My, 30BCIM HE OOOB’S3KOBE HOTO O€3MOCepeHE ONMPOMIHCHHS — YacoM
panio6ionoriyHi eeKTH MPOSBISIIOTHCS MPU OMPOMIHEHHI LUTOMIIA3MH, CYCITHIX KIITHH,
TKaHWH, OpPraHiB, opraHi3MiB. Jleski 3 HUX OTpUMalIM Ha3By «e(eKT cBimka» — «bystander
effect». Bimbm Toro, mesiki edexTH MOXYTh MPOSBISATHCS Yepe3 [OBIHH Yac Micis
ONPOMIHEHHS, HAaBiTh B HACTYIIHUX IOKOJIHHAX, HaOyBarOUM YacOM HECIOJIBAHOTO
XapakTepy, BaXKO MOSCHIOBAJIBHOIO 3 KJIACHYHUX IO3UILIM OCHOBOIOJOKHUX JOMIHAHT
paniobiosiorii — MPUHOMITY TOMAJaHHA 1 Teopii MimeHi. BoHM oTpumanum yMOBHY Ha3By
HeMileHHUX e(dekTiB 10Hi3yro4oi pamiamii. Jlo HMX BiAHOCATH Taki K edeKT cBiaka, i1
NIOB’s13aHi 3 HUM JIMCTAHIIHA JTis; pajialliifHO-1HAyKOBaHa aJanTHBHA BiOBIIb 1 OB’ A3aHE
3 HEIo sIBMILE pajioajanTalii; pagiaifHuil ropMe3nc — HeCcHo/iBaHi e(heKTH Majaux 103, sKi
3YMOBJIIOIOTh CTUMYJISILIINHI sIBUIIA, Y ToMmy uuchi 1 cuntedy JIHK; panianiiiHo-iHa1yKoBaHa
paliocTiHKICTh, fKa MOPYIIYE YC1 3aKOHOMIPHOCTI KJIACHMYHOI 3aJIeKHOCTI J103a-e(eKT;
paaiamiifHO-1HAYKOBaHAa HECTAaOUIbHICTh T'€HOMY; BIJCTPOUYEHI €(PEeKTH 1 MOB’s3aHI 3 HUMHU
BiJaneH1 e(eKTu.

MexaHi3M OUIBIIOCTI HEMINIEHHUX €(QEKTIB Majo BHUBYEHHM, X04a poOIT y I[bOMY
HanpsIMKY BHKOHaHO HeMano. Te, I10 3aciyroBye Ha yBary, CTOCYEThCS TPbOX OCHOBHHX
rinore3. [lepmia — 1e cekperiss y cepeioBUlIe NPOXUBAHHS MEAIaTOpPIB Bl ONPOMIHEHUX
KITHH (aKTUBHUX (DOpPM KHCHIO, LIUTOKIHONOJIOHUX (hakTopiB, (QepMeHTIB, (parMeHTiB
HYKJIETHOBUX KHMCIOT Ta iH. Jl[pyra — mepeaaya CUTHaJIB ypaKeHHsI BiJl ONPOMIHEHUX /0
ONPOMIHEHHMX KIIITHUH HIIAXOM MPSIMOI KOMYHIKallli Mi)K HUMHU 4epe3 «IIUTMHHI KOHTAKTH.
Posrnsimatoreest 1 MexaHI3MH, TOB’S3aHI 3 TE€pelavelo  CHUTHANIB  SIK  KBaHTIB
yabTpaioNeTOBOr0 [iama3oHy 4YM IHIIMX THUIIB HEIOHI3yI0UOro BUIPOMIHIOBaHHS, SKi
MOXYTh T'€HEpPYBAaTHCsS OINPOMIHEHHMMH KIITHHAMU HaBITh 32 HEBEIMKHX J103 10HI3YIOYOl
pamiartii.

Benukuii iHTEepec 10 «edeKTy CBiIKa» y 3HA4YHIM Mipi MOB’S3aHUN 3 HATIEI0 TPOJIUTH
CBITJIO caM€ Ha IHTUMHI M€XaH13MU Ji1 HU3bKO IHTEHCUBHMX 10HI3YIOUMX BUIIPOMIHIOBAHb HA
KHUBl OpraHi3My, 1 y Teplly uepry Ha JIIOJUHY, OLIHUTH 11 PHU3UKH 1 MOXKIUBOCTI
MPOTUPATIAIIHHOTO 3aXUCTy Ta MICIHApaAIalliiHOTO BITHOBJICHHS. 3PEIITOI0, BUSBIICHHS
OPUPOJM HEMIIIEHHUX e(eKTiB JO03BOJIMTH OTPUMATH HOBI BIJIOMOCTI MpPO MIKKIITHHHI
B3a€EMO/II1, MEXaHI3MHU Mepeavyi CUTHAIIB BiJl KIIITHHU J0 KJIITHHU, BUSBUTH POJIb MO3HUIIIITHOT
iH(popMarii y nux mporecax i po3poOUTH, 30KpeMa, ONTUMaIbHI METOIU pajialiiiHoi Teparmil
paky. Llel edexT Moxke BiJirpaTu BHUpIIIAIBbHY POJIb IIOJ0 1HAYKLII CTOXaCTUYHHUX e(eKTiB
paniaiiii, JOMOMOTTH OIIHUTH BiJIaJeH] HACTIAKY [ii pajaiaiii Ha )KUB1 OpraHi3MH U JIFOIUHY.

Ha pymky Oinmbmiocti paaio0ioyioriB, MPUWHSATTS SIBUIA HEMIMICHHOI i 10HI3yHOUHX
BUIIPOMiHIOBaHb He Bimkugae JJHK-TIeHTpUYHNX MPUHIUIIB paTiallifHOTO ypaKeHHS KUBUX
OpraHi3MiB, BOHO CKOpIIII€ JOTIOBHIOE 1X, 3amapajieioe.

Knrouoei cnoea: ioHizyroua pajiaiisi, HeMillleHH]1 €)eKTH, TUCTAHITIIHA 1S
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IMPOBJEMH BOJIHOI PAJIOEKOJIOTTE I PAJIALIITHA BE3IEKA
HABKOJIMIITHLOTI'O MPUPOHOI'O CEPEJIOBHIIA

PROBLEMS OF AQUATIC RADIOECOLOGY AND RADIATION SAFETY OF THE
ENVIRONMENT

l'yaxos JII., Karnan O.€., lesnoa H.JI., bensieB B.B., [Tomopuesa H.A., IN'anmxa X. /1.
Incmumym 2iopobionoeii HAH YVxpainu, Kuis, Ykpaina, digudkov@gmail.com

Gudkov D.1., Kaglyan O.Ye., Shevtsova N.L., Belyaev V.V., Pomortseva N.A., Ganzha Ch.D.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

BukopucTtanHs 1 NepCEeKTUBU PO3BUTKY SJEPHUX TEXHOJOTIH BH3HAYAIOTh HEOOXIAHICTh
BUDINICHHS 3aBAaHb 3a0e3MeueHHs pajialiifHOl 1 eKOJIOTIYHOI Oe3MeKH JIIOJUHH Ta
cepenoBuina ii icHyBaHHS. [lo HaOLIBII aKTyallbHUX MPOOJEM, OB’ A3aHUX 3 BUKOPUCTAHHS
SEPHUX TEXHOJIOTIH, BIIHOCATHCSA aHai3 1 MPOTHO3YBaHHS Pa/liOCKOJOTTYHMX HACIHIIKIB
pajianiifHUX aBapid, MOBOKEHHS 3 3a0pYAHEHHMMH TEPHUTOPISMH, a TaKOXX aHalli3 PU3UKIB
JUTSL JTFOJVMHK 1 HaBKOJIMITHBOTO CEPEIOBHUINA B YMOBaX XPOHIYHOTO BIUIMBY 10HI3yHOUOTO
BUIIPOMiHIOBaHHA. OCHOBHI HAIPsIMU PATIOEKOJIOTIYHUX JOCIIIPKEHb BOAHHMX E€KOCHUCTEM B
YkpaiHu OXOIUTIOIOTE: OCOOJIMBOCTI HAKOIIMYESHHS, MITpaIlil Ta Mepepo3noALTy paliOHYKIIi IiB
Ta X (I3UKO-XIMIYHUX (OpM B a0IOTHYHHUX 1 OI0THYHMX KOMITOHEHTaX BOAHUX €KOCHUCTEM 3a
PI3HUX TiAPOXIMIYHUX, TiIPONOTIYHUX 1 TiAPOOIOIOTIYHMX YMOB BOJIHOTO CEPEIOBHIIA;
(dopMyBaHHS 103 OIPOMIHEHHSI OCHOBHHUX I'PYIl BOJHUX OPTraHi3MiB 3a PaxyHOK 30BHIIIHIX 1
BHYTPIIIHIX JKEpPeN 10HI3YI0UOro BUIPOMIHIOBAHHS; pajialliiHO-1HAYKOBaH1 IIUTOI€HETUYHI1
Ta COMAaTH4YHI IMOPYUIEHHS Y TiPOOIOHTIB B YMOBAaX XpPOHIYHOI'O BIUIMBY MalMX 103 Y
NPUPOJHUX 1 HAMIBOPUPOJHUX BoOJOMMax. Y BOJHUX oOpraHi3mMiB YopHOOMIBCHKOI 30HU
BIJJUY’KE€HHS 3ape€eCTPOBaH] YUCIIEHH] pajialiiHO-1HAYKOBaHI ypaKeHHs 610CHCTeM Ha Pi3HUX
PIBHSAX oOprasizaiii, skl Ha TJII 30BHIIIHBOTO OJaromnoiy4us JOMIHYIOUUX IpEJACTaBHUKIB
POCIIMH 1 TBapUH MOXYTh HPEJCTABIATH peajibHy 3arpo3y IpOsiBIB HETraTUBHUX HACIHIJIKIB
TPUBAJIOTO pajiallifHOTO BIUIMBY B MaillOyTHbOMy. B Toil ke wac icHye cyTTeBUi Opak
KOMILIEKCHUX Paaio010JOTUHUX JOCHIKEHb BOAHUX €KOCHUCTEM, SIKI 3a3HAI0Th XPOHIYHOTO
BIUIUBY 00’€KTIB SA€pHOI CHAAUIMHU Ta MIANPHUEMCTB aTOMHOI €HEPTEeTUKHU, Y MepULy Yepry
1010 BUSBJIEHHS 3aJIe)KHOCTI «IOTY)KHICTh TMOTJMHEHOI 03U — edekr». OcolnuBo 1e
CTOCYETbCS JIOCII)KEHb BOJHUX OPraHi3MIB Ha MOMYJISLIIHOMY Ta €KOCUCTEMHOMY PIBHSX.
[Topanemmii po3BUTOK MiIPUEMCTB AEPHOI €HEPreTHKH, 3HAUHA KIJbKICTh 00’ €KTIB siI€pHOT
CHAJIIMHU, SKI YyTBOPWJINCH Ha TepuTOpii YKpaiHM Ta CYMDKHHUX KpaiH BHAcIiJo0K
YopHOOMIbCHKOT KaTacTpo(H, a TAKOK BIACYTHICTh HAI[IOHAJbHUX PErYyITIOI0YUX HOPMATHUBIB
y raiysi paaianiifHoi 6e3meKy HaBKOJIMIIHBOTO MPUPOTHOIO CEpeIOBUILA 11010 BU3HAYCHHS
Oe3nevyHux 1 HeOe3MeyHNX PiBHIB ONPOMIHEHHSI 010TH, aKTyalli3yIOTh JOCIKEHHSI, OB’ s13aH1
3 KOMIUIEKCHMM BHBYEHHSAM JI0303aJ€KHUX 3MIH HaWOUIbII BaXJIMBUX ITOKAa3HUKIB
O10JIOTIYHMX CHUCTEM Ha pI3HHUX PIBHSAX OpraHizauli y NpPUPOJHUX BOJOWMAax, a TaKOXK
PO3pOOKY pEeKOMEHaIlild MO0 HAayKOBO-METOAMYHOI JTOKYMEHTallli B Tramy3i paaiamiiHoi
0e3MeKr HaBKOJHUITHHOTO CEPEOBHINA Y BIAMOBIIHOCTI 10 BUMOT 3aKOHOAABCTBA YKpaiHH,
MiXHapOJHUX OCHOBHMX HOpM Oe3neku, pekoMmeHnamiii MikHapoaHoi Kowmicii 3
PaIIONIOTIYHOTO 3aXUCTy, a TaKOXX PEe3yJbTaTIB OCHIKEHb MDKHAPOJHUX IPOEKTIB
€Bpocoro3y. Pe3ynbraTi AOCHiKeHb, SKi OyayTh NpEACTaBlIeHI y IOMOBIiIi, OTPUMaHi 3a
crpusinasa HamionansHoro ¢houay gociimkenb Ykpainu (mpoekt Ne 2020.02/0264).

KiarouoBi ciaoBa: BoaHa pamioekolioriss, pajiaimidiHa Oes3leka, paJaioHYKIITHE
3a0pyIHEHHS, T0303AIeKHI €PEKTH.
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HEOBXIJIHICTh BJJOCKOHAJIEHHA MI)KHAPOJHOI CUCTEMHU 3AXUCTY
HACEJIEHHS BIJI I IOHI3YIOUOT'O BUITPOMIHIOBAHHS

THE NEED TO IMPROVE THE INTERNATIONAL SYSTEM OF PROTECTING
THE POPULATION AGAINST IONIZING RADIATION

I'yasko H. B., KopoTkosa H. B.
epacasna ycmanosa « Hayionanvnuil nayxoeutl yenmp paoiayitinoi MmeOuyuHu
Hayionanvnoi akademii meouunux nayx Yxpainuy
labmeddem@ukr.net

Gunko N. V., Korotkova N. V.
State Institution «National Research Center for Radiation Medicine

of the National Academy of Medical Sciences of Ukraine»

Beryn Ta Mera. He3Bakaroun Ha Te, 110 € 6arato Mi>KHapOTHO-IIPABOBUX aKTiB Ta OPTaHiB,
K1 KOOPJAUHYIOTH 00pOTHOY 3 MIXKHAPOJIHUM Tepopu3MoMm, Pocis mia yac BOEHHHX il TPOTU
VYkpaiau i3 4OTHPHOX THUIMIB SJIEPHUX TEPOPUCTHYHMX AKTiB i3 Jr0TOr0 2022 p. BUKOpHUCTAIA
IBa — Hamaau Ha sanaepHi 00’ektu (HopHoOunbebky Ta 3anopizeky AEC), Bigkputa morposa
3aCTOCYBaHHA SIEPHUX BUOYXOBUX TPHUCTPOiB abo pamionoriyHoi 30poi. Tomy meToro
JOCTII)KeHHsI € OOTOBOPEHHSI MPOoOJIeMHU MIKHAPOJHOTO TEPOpPHU3MY MiJ 4ac BOEHHHX il
Pocii mpotn Ykpainu Ta BIOCKOHAJEHHS CITIBIIPalli 3 Mi>XKHAPOJHUM CIIBTOBAPHCTBOM IIOAO
3amo0iraHHs bOMY.

Marepiain ta metroau. Posymiroum, 1mo 3a yMOBM BOEHHUX il B YkpaiHu Oararto
iHpopMalii Mae 0OMEXEHUH AOCTYN /10 PO3MOBCIOJUKEHHS, 3IHCHEHO CIIpo0y y3araibHUTH
JOCTYIHI MaTepiajy 00 MI)KHApOJHOTO TEpopuU3My MiA 4ac BOeHHUX niid Pocii mportu
VYkpaiau Ta e(heKTUBHOCTI CHIiBIpalll 3 MDKHApPOAHUM CIIBTOBAPUCTBOM IIOJI0 3aroOiraHHs
bOMY (IHTEpHET-peCypcH, 3acO0M MacoBOi iHpopMaIlii, oiliiHiI BUJAHHS).

Pe3yabTaT Ta BHCHOBKH. [loka3zaHo, IO Bifi MOYAaTKy BHUKOPUCTaHHS pajialiiHUX
CIIOJIYK B PI3HUX Taly3sX TOCIOAApCTBA HAKOMHMYEHO JOCTATHHO padlalliiHO-TIT1€HIYHUX,
POEKTHO-KOHCTPYKTOPCHKMX, TEXHIYHMX Ta OpraHi3alliiHMX 3axoJliB, CHPSIMOBaHMX Ha
3abe3rneueHHs paianiiHoi 6e3nexu. HaitOupn HeGe3neuHuMH 3 MO3UI[lT MOXKJIMBOTO BILTUBY
Ha TOMYJIALiHEe 3J0pOB’Sl HacelleHHs € pajialiiiHi aBapii, 10 NPUBOJAATH IO TI00ATBLHOIO
3a0pyAHEHHS TOBKIJUIA.

AKTuBI3allis BOEHHUX il B Ykpaini y 2022 p., koiau YopHoOuIbChky Ta 3anopizbky AEC
Oyno 3axoruieHO Biiickkamu Pocii, BHCBITHIIa HH3KYy TpoOieM Mmoa0 3abe3mneueHHs
pamiamiifHoi Oe3nmeKku MOBKULIS Ta HACEJNeHHS. 3alydeHHS MIKHAPOIHUX OpTaHi3aiii uist
BpETyJItoBaHHS NuTaHHA KOHTpoiro AEC BiTUM3HAHUMHM (axiBISIMM Ta ypsAIOM HE MaJlo
OuiKyBaHOTO e¢ekTy. Pociiicbki BHCOKOMOCAJOBLI Ta TMPOMAraHAMCTH PI3ZHOTO PIBHS
MOCTIHO OrOJIOIIYIOTH PO 3arpo3y TEPOPUCTUYHUX aKTIB Ha Tepuropii YKpaiHu. Ko
Oyne asapis Ha 3amopizbkiii AEC mig yac ii okymamii, TO HEBPEryJlbOBaHUM € MUTAHHS
3aXHUCTy HACEJIEHHs BiJl TEXHOTEHHOTO 10HI3yI0UOT0 BUITPOMiIHIOBAHHS.

Omxe, st YKpaiHU BKpail BaKIIMBOIO MPOOJIEMOIO CHOTOJICHHS € 3arpo3a 3acTOCYBaHHS
sanepHoi 30poi Ta saepHOro TepopusMy. TakuM YHMHOM, BHHHKae TOTpeda y po3poOri
MDKHApOJHHUM CIIBTOBapUCTBOM HAaOOPY CTUMYIIIB Ta MOKapaHb JJIs JIepP:KaBU-TEPOPUCTKH, a
TaKO 3ac001B 3a0e3MeYeHHs BUKOHAHHS IIUX CTUMYJIIB 1 TOKapaHb.

Karouosi ciioBa: YkpaiHa, siiepHi TepopucTuyHi aktu Pocii.
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IMUTOMA AKTUBHICTb PAJJIOHYKJIIIIB TA MOTYKHICTbH 30BHIIIHbOI
AO03U OITPOMIHIOBAHHA Y JOHHHUX BIAKJTAJAX O3. BPIT Y
YOPHOBMWJIBCBHKIN 30HI BIJYYKEHHA

ACTIVITY CONCENTRATION OF RADIONUCLIDE AND EXTERNAL DOSE
RATE IN BOTTOM DEPOSITS OF BRIT LAKE IN THE CHORNOBYL
EXCLUSION ZONE

I'peuanrok M.O.Y, Tomsika JIM.Y, JleBuyk C.€.!, Masnenko ILM.}, Teien X.-K 2,
Xayren T. 0.2, Maxciu B.L, Kammapos B.0.M?

! Ykpaincokuti Hayko6o-0ocnionutl iHcmumym CilbCbKO20Ch00apcbKoi padionoeii,
Hayionanvnuii ynisepcumem oiopecypcis i npupoooxopucmysauns Yxpainu, Kuis, Yxpaina
2 [lenmp padioakmusHocmi HABKOMUUWIHBO20 CepedosULY
Hopeeszvkozo ynisepcumemy nayx npo socumms, Oc, Hopeezis
maksgrek@ukr.net

Hrechaniuk M. O.%, Holiaka D. M.}, Levchuk S. Ye., Pavlenko P. M.}, Teien H.-C .,
Haugen T. 0.2, Maksin V. I.}, Kashparov V. 0.'
'Ukrainian Institute of Agricultural Radiology,
National University of Life and Environment Sciences of Ukraine, Kyiv, Ukraine
“Center for Environmental Radioactivity (CERAD),
Norwegian University of Life Sciences, As, Norway

Bracninok texHorenHoi aBapii Ha YopHoOunbcbkiit AEC 26 xBiTHA 1986 pomi craBcs
3HAYHUM BUKHJ PaJlOHYKIIIB B aTMoc(hepy 3 HACTYNHUM paJl0aKTUBHUM 3a0pyIHEHHSIM
HaBKOJIMIIHBOTO cepenoBuia. lLle mnpusBeno 10 yTBOpeHHS HalOLIbII paaioaKTUBHO
3a0pyaHeHoi y cBiTi Teputopii — YopHoOuIbChKO1 30HM BinuyxkeHHs (U3B), ne HaykoBul 3
YCbOTO CBITY JOCHIUKYIOTh HACHIJKU KaTacTpodu, BIUIMB PAJIOHYKIIIJIB Ha JOBKULISL Ta
IIYKAIOTh IUISIXY BUPIIIEHHS ii HACJIIKIB.

Meta nociifKeHHs MOJIAra€ y 3MEHIIEHHI HEBU3HAUYEHOCTI OIIIHOK 03 30BHIIIHHOTO
ONPOMIHEHHS OPraHi3MiB Y MPICHOBOJHUX €KOCHCTEMAX.

VY pe3ynbTaTi MPOBEIEHUX EKCIEPUMEHTAIBHUX OCHIKeHb OyJa0 OTpuMaHo mnpodimi
BEPTUKAIIBHOTO PO3MOJILITY NOTYXHOCTI noriuHenoi no3u (I111/1) raMma-BunipoMiHIOBaHHS Ta
3HAYEHHS IMUTOMOI aKTUBHOCTI 90Sr, 137CS, B4Ey i 22Am B JOHHUX BiJIKIaaax 03. bpit, ski
mocgram 23 MKFpTO)I_] i 43 Brem ° IUIA 1¥7¢s, O3zepo po3TamoBaHe B MEKaxXIUISTHKA
Kpacuencokoi 3amnaBu p. Ilpum’ste y YopHoOumnbebkiii 30H1 BiguyxkeHHs (51,44844°;
30,06020°). ITokazano, mo B 03. bpit, yepe3 3MUB pagiOHYKIIIIB 3 BOA03a00py, BIACYTHS
KOPEeJsIliss MK CepeqHIMU PIBHSIMH BMICTY Ogr i ¥cs y MOHHHX BIIKIaAax 1 TIMOMHOIO
o3epa.CrocTepiraeTbesi IOMipHa KOPEJALisS MK BUMIPSHOIO JO3UMETPOM Ta PO3PaXyHKOBOIO
HOTYXKHICTIO MOTJIMHYTOI J03M 30BHIIIHHOTO ONPOMIHEHHS Ha OCHOBI CEepeIHbOI MUTOMOL
AaKTUBHOCTI PaJIOHYKIIIB y MOHHMX Bifkianax. CepemaHs po3paxoBaHa Ta BumipsiHa [TI1]]
raMMma-BHIIPOMIHIOBaHHS B JOHHUX BIiJKIaAax o3. bpitr 3miHooBaiack B Mexax 1.3-19
MKI'p-rog | i GylTa CyMiCHOIO 3 BHYTPIIIHBOIO 103010 ompoMinerus pu6 (5-15 MxIprox ).
Baecok BMicTy pamioHykmiaiB y Boai 03. bpit y ¢opmysanns IIIIJI He mnepeBumiye 2
alprox .

Jlist 3MEHIIeHHS HEBH3HAYEHOCTI OLIHOK 103 30BHINTHHOTO OMPOMIHEHHS a0OPUTEHHUX
pu6 y xoBTHI 2021 poky Oys0 BCTaHOBJIEHO BIAMOBIAHE O00JIaTHAHHA )1 aKycTH4dHOI 3-D
TeJNeMeTpii Ta IHAUBIAYaTbHOI JO3UMETPIi pi3HUX BUIIB pub B 03. bpit 1 03. I'muboxke.

Kinro4oBi cioBa: 90Sr, 137Cs, MOTYKHICTh MOTJIMHEHOI 03|, TOHHI Bigkiaaau, YopHOOHUIIb,
30Ha BITUY>KCHHS.
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BLIATEPAJIbHA ACUMETPISA PUB Y BOJIOMMAX YOPHOBMJIbCHKOI 30HHA
BIIYY>XEHHSA

BILATERALASYMMETRY OF FISH IN WATER BODIES WITHIN THE
CHORNOBYL EXCLUSION ZONE

I'ynano O.0., Karnsn O.€., benses B.B., [Tpunuiax C.I1., A6pam’tok LI., I'yaxos JI.1.
Inemumym 2iopobionocii HAH Ykpainu, Kuis, Ykpaina, al.gupalo@gmail.com

Hupalo O.0., Kaglyan O.Ye., Belyaev V.V., Pryshlyak S.P., Abramyuk I.1., Gudkov D.l.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

Beryn Ta Meta. OHNM 13 BOXKIIUBUX MMOKAa3HUKIB CTAOUIBHICTh PO3BUTKY MOMYJISAIHN pub €
duykryroga acumetpisi (DA), ska TPOSBILETHCS Y BUIVISNI HE3HAYHUX 1 HECHPSIMOBAHUX
BIIXWJIEHb BiJ OinarepanbHOi cuUMeTpii B OyaoBi pi3HUX MOP(OIOTIYHUX CTPYKTYp pHO
[["aBpukoB, 2007]. Bimomo, mo piBeHr A y pud MiHIMaIBHUI 32 HOPMAJIBHHX YMOB Y
HOPUPOAHUX BOJOHMAX, aje MpH MOsABI Oylb-SKOrO CTPECOBOIO YMHHHUKA BIIYYTHO 3POCTAE.
Mertoro poboTtu Oyiio BH3HAYMTH PiBeHb OlnarepanbHOI acMMETpii y KOPOIOBUX pPHO Pi3HUX
EKOJIOTIYHHX TPYN y BopoitMax YopHOOUIbChKOI 30HU BiquyxeHHs (U3B).

Marepiaau Ta meroau. ocnimkenas @A pub y Bogoiimax U3B nposoaunu y 2021 p. Ha
BUOiIpKax kapacs cpibmsictoro (n=20 ex3.), romoBHs (N=12 ek3.) 3 BOJAOHMHU-OXOJIO/)KyBaya
(BO) HAEC, mitku (n=20 ex3.) i kpacHomipku (N=20 ex3.) 3 03. [nboke 3a mIacTUHYHUMH
O3HAaKaMM: YUCIIO PO3Taly’KEHUX MIPOMEHIB Y IPYJHOMY Ta YEPEBHOMY IUIABLISAX; YUCIIO JIyCOK
y OluHii JiHII, HaA Ta MiJ HE, Ta y XBocToBoMy cTeOmi. PiBenr DA omiHOBanu 3a
IHTerpajbHUM MOKa3HUKOM yacToTu acuMmeTpuyHux nposiBiB (HAII) (KocteuieBa, Ileckona,
2011). OuiHKy BiAXWJIEHHS CTaOLIBHOCTI PO3BUTKY BHOIPOK pHO BiJl YMOBHO HOPMAaJbHOTO
cTany 3iiicHIoBaM 3a mkanor (I"aBpukos, 2007).

Pe3yabraTt Ta BucHOBKM. ExzeMiuisipu 3 BUOipku kapacs cpibnsictoro (6entodar) 3 BO
YAEC xapakTepHu3yBaJIUCsl CEpPEeIHBOI0 JOBKMHOW Tina 20 cMm Ta macoro 275 1, Bikom 5-9
pokiB. UAII mepuctuunux o3nak ctanoBuna 0,48+0,12, mo ckmanano 5 6amniB 3a IMIKaIOK
OILIIHKHM BIIXWJIEHb CTaHy pUO BiJ HOPMAJbHUX YMOB — KPUTHUHUHN CTaH SIKOCTI CEPEOBUILIA.
Ex3emmuisapu ronosus (espudar) 3 BO HAEC manu cepento noBxuHy Tina 21,5 cm Ta macy
221 r, Bik 4-8 pokiB. YAII mepuctuunux oznak — 0,13+0,13, mo cknamano 1 6am — yMOBHO
HOpMallbHa  fAKICTh  cepenoBumia. Bubipka rmmitkun (eBpudar) 3 03. [nmboke
XapakTepu3yBallacs CEpeIHBOI0 TOBKHHOI Tina 16 cMm Ta macoro 115 1, Bikom 4—5 pokiB.
YAIl wmepuctuunux o3Hak craHoBwia 0,334+0,12, mo ckmagamo 2 Oanm — HE3HauHI
BIIXWJIEHHS BiJ HOpMH. BuOipka kpacHomipku (¢itodar) 3 03. ['nmuboke xapakrepusypaiacs
CepeIHbOI0 TOBXMHOIO Tina 16,8 cM Ta mMacoro 119 r, Bikom 3—7 pokiB. HAIl mepuctTuuHuX
o3Hak crtaHoBuia 0,37+0,11, mo cknanano 3 6anu — cepeiHii piBeHb BIIXUIEHb Bl HOPMH. Y
BozoimMax U3B momyssiuii pub OeHTodaris, siKi Be1yTh NPUIOHHUHA CHOCIO KUTTS, 3a3HAIOThH
MIBUIIEHOTO PaIialliiHOTO HAaBaHTAKEHHS BHACIIOK OTIPOMIHEHHS BiJl JOHHUX BIJIKJIAIiB, B
AKUX 30cepemkeHo  95-98 % 3arampHOi  KUIBKOCTI  TOJOBHUX  JI030yTBOPIOBAJIBHUX
panioHyKIIiIIB B ekocuctemi Bojoimu. ditodaru 3aiiMaroTh MPOMIXKHE IMOJIOKEHHS Ccepell
JOCTI/DKEHUX BUAIB pUO 3a TOKAa3HUKOM OTPHUMAHOI MOTYXHOCTI MOITIMHEHOI JIO3H.
HaliMeHIII0oro XpOHIYHOTO BIUIMBY 10HI3YIOUOTO BUIPOMIHIOBaHHS 3a3HAIOTh puOH eBpudar,
SKI BeAyTh NeNariyHuil cmoci® xutta. PoGoTy BukoHaHO 3a miaTpuMku HarioHanbHOTO
donay nocmimkenb Ykpaiau (mpoekt Ne 2020.02/0264).

KuarouoBi ciaoBa: YopHoOuIbChKa 30Ha BITUYXKEHHS, BOJIOWMH, puOH, OljnarepaibHa
ACHMETDisl, OLIIHKA EKOJIOTTYHOTO CTAHY BOAHUX €KOCHCTEM.
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AHOMAUJIII HACIHHS OYEPETY Y YOPHOBWIBCHKIN 30HI BITYYKEHHS

ANOMALIES OF THE COMMON REED SEEDLINGS WITHIN THE CHORNOBYL
EXCLUSION ZONE

SBrok A.A.%, IlleBrosa H.JL.2, I'ynkos IL.I.Z
1Haui0HaﬂbHuL7 asiayiunuu ynieepcumem, Kuis, Ykpaina
2Inemumym 2idpo6ionozii HAH Yipainu, Kuis, Yipaina

a_yavnyuk@ukr.net

lavniuk A.A.%, Shevtsova N.L.%, Gudkov D.I.2
National Aviation University, Ukraine
?Institute of Hydrobiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn Ta mera. UucieHHiI JOCHIIKEHHS MPHUCBSIYEHI BHUBYCHHIO DPaaio0i0IOTTUHUX
e(eKTiB, SKi BHHHUKAIOTH y OIOTH TEPHUTOpIH, IO 3a3HAIU PATIOHYKIIITHOTO 3a0pyIHEHHS,
30KpeMa, JIOCHI[DKEHHIO MOP(MOJIOriYHMX aHOMaliii Ha paHHIX CTadisX OHTOTEHE3Y.
BusBnenns Ta aHami3 TOAIOHMX TMOPYIIEHb Y HACIHHEBOTO IMOTOMCTBA THIIOBHX
MPEICTAaBHUKIB POCIMHHUX YTIPYyMoOBaHb BoAoWM YopHOOMIbCHKOI 30HU BimuyxeHHsa (U3B)
JAI0Th MOXJIMBICTh BH3HAYUTH OCOOIMBOCTI BIUIMBY JIOBTOTPHBAJIOIO HH3BKO-I030BOTO
ONPOMIHEHHS Ha paHH1 CTajii OHTOreHe3y BULIMX BOAHUX POCIUH, KOJIM POCIMHHUNA OpraHizM
€ HaAWOUTBII YYTJIMBUM JO Jii ONpOMiHCHHS. MeTow poOOTH € JOCIITUTH aHOMaii
HAaCiHHEBUX MApOCTKiB o4epeTy 3BHUaiiHoro 3 Bopoiim U3B.

Marepiaan Ta mMeroau. JlociiakeHO HAaCIHHEBE MOTOMCTBO odepeTy 3 BogoiM UY3B B
SKOCTI KOHTPOJIIO CIyryBaJu 3pa3ku, BiniOpani y TetepiBcbkomy oTpo3i KuiBcbkoro
BonocxoBuma (c. Ctpaxomiccst). Hacinus mpopoiieHo 3a j1abopaTopHHX yMOB. AHOMaTii
MapoOCTKIB BUBYAIM 3a JOMOMOTOI0 cTepeoMikpockomny Leica9SD, M. 10%/23, z - 2,04 4,0.
JIist JKUTTE3AaTHUX MApOCTKIB JOCTIKYBaJIM HACTYIHI aHOMAJIl: y KOPEHIB - MOPYILIEHHS
Te0TPOII3MY, PICT 3 OJHI€T TOUKH, JAEKIJIbKAa TOYOK POCTY Ta BIJICYTHICTh KOPEHS; Y JUCTKIB -
NOPYILIEHHS T€0TPONi3My, 0e3X10po(disibH1, 301IbIIEHHS ITUPHUHH, BIICYTHICT JUCTKA. Takox
(ikcyBany NOPYIIEHHS Y IPOMOPLIAX PO3BUTKY KOPEHS Ta JUCTKA.

PesyabTratn Ta BMCHOBKHU. BcTaHoBIIEHO, IO CyMapHa KUIBKICTh MOPYIIEHb Y HACIHHS
pociauH 3 Bopoitm U3B cranHoBuTh 10 20% B HOpPIBHSAHHI 3 POCIMHAMHM 3 KOHTPOJBHOI
Bojoiimu. HaiiGinbiia KiIBKICT aHOMAaNiM JKUTTE3AATHUX IAPOCTKIB HACIHHA O4YepeTy
NPUIIAIa€ HA TOPYIIEHHS Fe0TPOMNi3My KOpeHs Ta JucTtka — 10 12 ta 19%, BiANOBiAHO, B TOH
Yyac SK KUIBKICTh 1HIIMX aHOMAadiil He mepeBuiyBana 5%. 3HaWIEHO MPSAMY KOPEISAIi0
KUIBKOCTI MAPOCTKIB 3 MOPYIIEHHSMHU F€0TPOII3MYy KOPEHs Ta JIUCTKA, MAPOCTKIB O3 KOPEeHS 3
MOTY)KHICTIO TIOITIMHEHOI 703 Ha OaTbKiBChKI pocIuWHU Yy Bopoiimax. [lopymieHHs miono
POCTY KOpPEHS 3 OIHI€] TOYKH POCTY Ta MOPYIICHHS y MPOMOPIISIX POCTY KOPEHsS Ta JIUCTKA,
BUSIBJIGHO JIMIIE Y 3pa3kax 3 BOJOWM, Ji€ MOTY)XHICTh NOIIMHEHOI J03M Ha POCIHHU
nepeBUIlyBaia MpUpoaHui paniauiiinuii ¢on y 10-20 pasis. [eoTpomni3m Ta cTpykTypa pocty
TeHEepaTUBHUX OpraHiB € 0230BOIO BIACTUBICTIO POCIUH, OB’ S3aHOIO 3 JisUIbHICTIO TOPMOHIB
aykcuHiB. Tomy, 1Sl MiATBEp/DKEHHS BIUIMBY  JOBIOTPUBAIOTO  HU3BKO-(hOHOBOTO
pamiaiifHOro OMpOMiHEHHs Ha paHHIX CTaJisX OHTOreHe3y, 30KpeMa (YHKIIOHYBaHHS
TOPMOHIB POCTY y HACiHHS odYepery 3BuUYaiiHOoro 3 BogovMm Y3B, morpiOHI momambImi
nornuOneHi pocnipkeHHs. PoGory BukoHaHo 3a miaTpuMkud HamionameHOro Qonmy
nociipkeHb Ykpaiau (mpoekt Ne 2020.02/0264)

KurouoBi ciioBa: ouepet, HaciHHs, aHOMaTii, YoOpHOOUIIEChKA 30HA BIAYYKCHHS.
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CYYACHU PO3MOALI ®¥'Cs Y JIICOBUX EKOCUCTEMAX HOJICCS
YKPATHHA

CURRENT DISTRIBUTION OF **’Cs IN THE FORESTRY ECOSYSTEMS IN
UKRAINIAN POLISSIA

IBantox I. /1.
Manuncokuti paxosuii koneodarc, c. I amaphs, Kumomupcoka oonacms, Ykpaina
mltk2010@gmail.com

Ivaniuk 1. D.
Malyn Applied College, v. Hamarnia, Zhytomyr region, Ukraine

Beryn Ta mera. 3Hauni Teputopii miciB Ilomices VYkpaiHu 3a3Hanu paiioaKTUBHOTO
3a0pyIHEHHS BHACITIIOK aBapii Ha YopHobmibcskiii AEC. Pamionykinm, 3 skux came >'Cs
BHU3HA4YaB pIBHI PaJllOaKTUBHOTO 3a0pyOHEHHS TEPUTOpPiM, Oyau 3aldydeHi 1O Majioro
KpPYroo0iry pe4oBMH Yy JICOBHX €KOCHCTEMax 1 TOYadd HAIXOOUTH [0 YHCICHHUX IX
KOMIIOHEeHTiB. Y mepmi poku 3 dacy aBapii Ha YAEC Haiibinbiia axTHBHiCTE > CS
BiIMIYalach y JICOBIM MiACTWINI. 3 4YacoM PaIiOHYKIJ IMEepPEeMICTHBCS OO MiHEpalbHOI
yacTUHU rpyHTy. CaMe HOoro 3HaXO/KeHHS y TUX YH 1HIIHNX IIapax TPyHTY BU3HAYAJIO CTYIIiHb
palioOaKTUBHOIO 3a0pyIHEHHs IHIIMX CKJIAJOBUX JICOBUX eKocucTteM. byno Takox
BCTAHOBJICHO, IO MIrpaiisi PaJiOaKTUBHOTO €JIIEMEHTY Yy TPYHTI BiIOYBa€ThCs 3 Pi3HOIO
IHTEHCUBHOCTBIO Y PI3HUX TUIAX JICOPOCIMHHUX YMOB. Lle MosicHIOBaIOCHh BIAMIHHOCTSIMH Yy
MIHEpAJIOTITYHOMY CKJIa/ll TPYHTIB, Y BMICTI OPraHIYHMX PEUOBHUH Ta JESKUX 1HIIMX (PAKTOPIB.
MeTor0 JOCTiKEHHs Oy/0 BH3HAYCHHS CYJacHOTO BMicTy > CS B OCHOBHHX KOMITOHEHTAX
JICOBHUX €KOCHCTEM y HaHOUIbII MOUIMPEHUX TUIAX JIICOPOCIUHHUX YMOB.

Marepianu Ta meroau. JlochikeHHS MPOBOAMINCH HAa TMOCTIHHMX MPOOHHX ILIOIMIAX
(TITII), axi 3aknaneni y munym poku y JHIT «Jlicm Ykpainu» @inmig «JIyruHcbke jicose
rocnogapctso» B 2020 p. IIIIII-1 po3ramosana y Bomorux Oopax, a IIIIII-2 — y Bomorux
cyrpynax. Y mpoleci JOCHiIKeHb BUKOPUCTOBYBAIHMCH 3araIbHONMPUNHATI METOIU J1COBOT
pa1ioeKoNorii.

Pesyabratu Ta BUcHOBKM. OTpHMaHI Marepiajid CBiA4Yarh, 110 HAHOUIBIINI B1JICOTOK Bij
CyMapHOi aKTI/IBHOCTi137CSy OioreoreHo3ax, sIKi BUBYAIOThHCS, NpUTAaMaHHUM rpyHTy. Tak, y
IpyHT1 Bosororo Oopy mictutbes 84,9% cymapHOi akTUBHOCTI PaJlOHYKIINY, @ y BOJIOTUX
cyrpynax jgemo Ounbme — 96,7%. OcraHHIN THI JIICOPOCIMHHHUX YMOB XapaKTEePHU3YETbCS
OUTBIIMM BMICTOM OpraHIYHOI PEYOBHMHHU, OUIBII JIPIOHMM MIHEPAJOTiYHHUM CKJIAJ0M, IO
MOKe BIUIMHYTH Ha KpAlle 3aKpiruieHHs - Cs y IPYHTi Ta SHHKGHHS IHTGHCHBHOCTI HOro
HAJIXOJKEHHS 0 KOMIIOHEHTIB (hiTOIIEHO3Y.

VY nepeBoctaHi BOJOrHX OOpiB MicTUTbCA 8,8% CyMapHOi aKTHMBHOCTI PaJiOHYKIIZTY, L0
3Ha4YHO OuTbIIe HIX Yy Bojorux cyrpyaax — 3.1%. Lle takox miaTBeppkye 3poOieHe BHILE
TPHUITYIIEHHs, IO CIIOCTepiraeThcs MilHime 3aKpimienns - Cs y TpyHTi OiIbII Gararoro
TUIY JIICOPOCTUHHUX YMOB. OCTaHHE TakKOX MiATBEPIKYEThCS HTaHUMHU TIPO BiJCOTOK
CyMapHOi aKTUBHOCTI PaJliOHYKJIily Y TpaB’sHO-4arapHHYkoBomy sipyci — 0,5% y Bomoromy
6opy 1 0,1% y BomoroMy cyrpyzi; Moxax 1 JumaiHukax — 5,7% 1 6mmseko 0,1% (BiamoBigHO
THUITaM JIICOPOCITUHHUAX YMOB).

TakuM 9YUHOM MOXKHA BIIMITHUTH, IO 1 Yy TEMEPIlIHIM Yac y TPYHTI MICTHUTBCS OCHOBHA
KUTBKICTh paJIlOHYKJIi/IIB 1 came I1e BU3HA4Ya€e HOoro BMICT Y pOCIMHHOMY OKPUBI.

KirouoBi cjioBa: 11icOBi €KOCHUCTEMH, PaIiOaKTUBHE 3a0pyTHEHHS, PaliOHYKIiIW, THIIN
JTICOPOCTUHHUX YMOB.
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PEKOHCTPYKIIA 103 OITPOMIHEHHA HACEJIEHHA, SIKE ITIPO’KMBA€ HA
TEPUTOPII, 3ABPYJIHEHIN BHACJIIAOK PAAIAIIMHOI ABAPII

RECONSTRUCTION OF EXPOSURE DOSES TO THE POPULATION LIVING ON
THE TERRITORY CONTAMINATED AS A RESULT OF RADIATION ACCIDENT

IBanoBa O.M., boiiko 3.H., bBynepaipka B.b., Mactok C.B.
epoicasna ycmanosa «Hayionanvuuil Hayxoeuti yenmp paoiayitinoi meouyuru
Hayionanvnoi akademii meouunux nayk Yxpainuy, Kuis, Yxpaina, iolgagm@gmail.com

Ivanova O.M., Boiko Z.N., Buderatska V.B., Masiuk S.V.
State Institution “National Research Center for Radiation Medicine of the National
Academy of Medical Sciences of Ukraine ”, Kyiv, Ukraine

Beryn Tta mera. BukopucraHHS aTOMHOI €HEprii Ma€ sK IMO3WTHBHI, TaK 1 HETaTHUBHI
CTOPOHH, MOB’sI3aH1 3 MpoOJIeMaMu yTUJTi3allii BiIX0/1iB, TEXHOTEHHUMH aBapisMu (Dykycima,
2011 p., Yoprobuns, 1986 p., Kumrum, 1957 p.), a Takok pU3HUKOM BHKOPHCTAHHS SICPHUX
00’eKTiB 5K 30poi MacoBoro ypaxkeHHs. OcTaHHS NpUYMHA OCOOJIMBO aKTyajbHa 3apas Mif
yac pocCiiichKOi BIMCHKOBOI arpecii mMpoTH YKpaiHW, BHACHIAOK sIKO1 HaiOiibpla aToMHA
enekTpocTaniis B €Bporni, — 3anopizbka AEC, onunmnacs mij 3arpo3oro karactpodu.3HaHHS
NOTEHIIHOT JJO3W ONMPOMIHEHHS Yy pa3i BHHUKHEHHS MacimTaOHOTO paiamiiHOTO BUKUIY
JI0TIOMarae BM3HAUUTH CTpaTerii Ta BXKUTH 3aXOMIB JJI 3aXUCTy MICLIEBOIO HaceJIeHHs,
OLIIHUTH PHU3MKH Ta TPUHHATA OOTPYHTOBAHI PIMICHHS, IO CIPUATHME 3MEHIICHHIO HOro
HACJIAKIB JJIs 340poB's Jtojeil. MeToro gaHoi poOoTu € po3poOKa METOM0JIOTIT PO3paxyHKy
7103 OINPOMIHEHHS HACEJICHHd, K€ IMPOKMBAa€ Ha TEPUTOPIi, 110 3a3Hala pPaaloaKTHBHOIO
YPaKEHHs YHACIIJO0K I7100anbHOI aBapii Ha aTOMHIH el1eKTpoCTaHIii.

Marepiasim  Ta  Meroam. Y  po3poOiieHIH  €KOJOro-A03MMETPUYHIN  Mojeml
BUKOPUCTOBYIOTbCS SIK 3arajbHONPUNHATI CTaHJAPTHI MapaMeTpH, Tak 1 po3paxyHKOBI, I10
BU3HAYAIOTHECS Ha OCHOBI YOPHOOWMIBCHKOTO aocBimy. Y 1986-2014 pp. B VYkpaini Ha
TEpUTOPIAX, MOCTpakAaauX Bi YOpHOOMIBCHKOI KaTacTpo(u, NMPOBOAMBCA MACIITAaOHUN
PaAloeKoJIOrIYHUM  MOHITOpPUHT.  JlochiakyBaBcs MPOCTOPOBUM  PO3MOAUT  JKepena
BUIIPOMIHIOBaHHS, a TaKOX IMOBEAIHKA PAJIOHYKIIIJIIB Y MICLEBOCTAX 3 PI3HUMH IPYHTOBO-
reorpapiuHUMHU  XapakTepuUCTHKaMH. Yci 310paHi JaHi 30epiraioTbes B Jlabopatopii
padioNoriyHoro 3axucTy HarioHanmsHOTO HAYKOBOTO IIEHTPY pafialiiiHoi MeauiuHu
(HHIIPM). ba3u nanux micTaTh iH(pOpMaIliio 040 BUMIPIOBAHb LIUIBHOCTI BUIAAIHb Bcs
ta *Sr ma TPYHTI, KOHIIGHTpAIlii aKTUBHOCTI IMX PAaJIOHYKIIAIB B MOJIOI, KapTOIUI Ta
oprasi3zMmi JoauHu. Lle nae 3Mory BCTaHOBUTH OCHOBHI 3aKOHOMIPHOCTI PO3BHUTKY 3 4acOM
panianiitHoi 00CTaHOBKHM, XapaKTEepHI caMe JJIs TepUTOpid YKpaiHu. 3a JTOMOMOIOK MOJelNi
OIIIHIOIOTECA €(QEKTHUBHI JO3W 30BHIMIHBOTO Ta BHYTPIIIHBOTO (IHTAJSAIIKHOTO Ta
NEepOPAILHOT0) OTPOMIHEHHS ISl IPEACTaBHUKIB PI3HUX BIKOBHUX Ta MPOQECIHHUX IPYII.

Pe3yibTaT Ta BUCHOBKH. BUKOHAHO MPOTHO3HI OLIHKH J03 ONPOMIHEHHS 3a MEepUIMi
piK Ticis aBapii MEIIKAHIIIB TEPUTOPIH, sIKI MOXKYTh ITOCTPaXKJaTH BHACIIZOK Palil0aKTUBHOTO
BUKHIY. 3 pO3paxyHKy Ha I kbk-M? minbHOCT 3a0pyHEHHSI TPYHTY B ¢s, Jiopocie
HaCeJIeHHS MOK€ HAKOITUYUTH /103y 30BHIIIHBOTO OMPOMiHEHHS 0J13bK0 33 MK3B, IITH Y Billl
1 poxy Ta mianiTku — BianoBigHOo 20 Ta 23 Mk3B. MoxIIKMBa 1032 BHYTPIIIHHOIO OMPOMIHEHHS
Ui pitedt y Bini 1 poky cranoButuMe 60 MK3B, Ui AOpOCIUX Ta HiATITKIB —Onu3bpko 30
MK3B.

KurouoBi cjioBa: aBapiss Ha aTOMHIA €JIEKTPOCTaHIlli, MPOTHO3 JI03U OIPOMIHCHHS,
€KOJIOTO-03UMETPUYHA  MOJENb, pajaiole3idl, 30BHIIIHE ONPOMIHEHHS, BHYTpIIIHE
OTIPOMIHEHHS.
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THE ROLE OF LOW MOLECULAR WEIGHT ANTIOXIDANTS IN THE
ADAPTATION OF ALHAGI PSEUDALHAGI TO CHRONIC GAMMA
IRRADIATION

Jafarov Elimkhan, Jafarov Anar, Eminova Nurlana
Radiobiology laboratory, Institute of Radiation Problems of the Ministry of Science and
Education of Azerbaijan, Baku, Azerbaijan
elimkhan.jafarov@gmail.com

The results of research carried out in different years suggest that the biological effect of
small doses of ionizing radiation caused by areas contaminated with radionuclides to one
degree or another is quite complex. According to some researchers, the chronic exposure to
radiation forms certain adaptive features in plants, and plants try to reduce such an effect in a
unique way by exhibiting high radiation resistance. Symptoms of radiation adaptation are also
associated with the activation of inducible DNA repair systems capable of repairing cell
damage.

Nevertheless, the resistance of plants to the effect of radiation and the mechanism of
stimulation of some physiological and biochemical processes by the effect of radiation have
not yet been accurately studied. Information on the role of small molecule antioxidants such
as anthocyanins, flavonoids and carotenoids in this process is almost non-existent. For this
reason, the mentioned problem is still relevant for both fundamental and applied research.

Taking into account the above, we have studied the radioresistance properties of the Alhagi
Pseudalhagi (Bieb.) growing wild in the territory of one of the local pollution zones with high
radioactivity. We have studied these features based on quantitative changes of non-enzymatic
antioxidants of the plant's antioxidant defense system.

Low molecular weight antioxidants were studied in all periods of active vegetation, both in
the leaves and in the flowers of the plant.

It has been determined that this plant is uniquely resistant to the effects of ionizing
radiation, as a result of which a number of adaptive signs are formed in the plant. Signs of
adaptation to such conditions are accompanied by structural changes that lead to the
formation of biologically active substances such as carotenoids, flavonoids and anthocyanins.

It has been established that the formation and accumulation of carotenoids, flavonoids and
anthocyanin’s in different organs is a dynamic process that changes both in plant ontogenesis
and under the influence of radiation.

It has become clear that ionizing radiation inhibits the synthesis of pigments at one stage of
active vegetation, and accelerates and stimulates this process at another stage. Both inhibitory
and stimulating effects depend on the absorbed dose of radiation.

It is shown that the potential of low molecular weight components, in addition to the
physiological state and genetic characteristics of this plant, is also determined by their
variability under stress conditions. At the same time, the high resistance of the plant to the
effects of low doses of radiation correlates with the high content of phenolic compounds.
Carotenoids play a key role in protecting the plant from chronic exposure.

It was found that the pigments studied by us, which differ both in chemical nature and
diversity of the biosynthetic pathway, and in intracellular localization, in vivo have a similar
role in ensuring the long-term adaptation of A. pseudalhagi to chronic exposure to radiation.
The results also made it possible to determine the growing season for the maximum
accumulation of biologically active substances and the plant organ rich in them, as well as to
evaluate the effect of radiation on the process of accumulation of these compounds.

Key words: Chronic vy-irradiation, Alhagi pseudalhagi, carotenoids, flavonoids,
anthocyanins.
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IMPACT OF IONIZING RADIATION ON THE DEVELOPMENT OF INFECTIOUS
DISEASES

Jafarova K.A., Rashidova Sh.M., Karimova G.A., Nazarova R.T.
Azerbaijan Medical University, Department of Infectious Diseases, Baku, Azerbaijan

According to the results of conducted studies, ionizing radiation has a negative and
positive effect on the development of infectious diseases. The risk of adverse health effects
depends on the dose of radiation. The higher the dose, the higher the risk of adverse
consequences. If the radiation dose is low or if the radiation takes place over a long period of
time, the risk is much lower, since the human body restores damaged cells and molecules.

In acute radiation sickness, this syndrome is caused by a violation of specific and 60 non-
specific defense mechanisms of the body and is characteristic of severe forms of radiation
damage. Irradiation causes a violation of all factors of natural immunity, while antitelogenesis
decreases (antibody production is suppressed), the phagocytic activity of cells and the amount
of micro- and macrophages decreases, the activity of bactericidal systems (complement,
lysozyme, properdin) decreases, the composition of the normal microflora of the body is
disturbed. All this leads to a sharp decrease in the immune resistance of the body and is
accompanied by activation and generalization of the autoflora with secondary exogenous
infection of the body. The development of bacterial invasion is facilitated by an increase in
tissue permeability with damage to physiological tissue barriers that determine the normal
localization and composition of microflora (mucosal cavities of the mouth and intestines,
skin, pulmonary barrier). As a result of autoinfection and the addition of exogenous infection,
such manifestations of radiation sickness as radiation sepsis, pneumonia, necrotic tonsillitis,
and enterocolitis occur. It is necessary to keep in mind the possibility of activation of hidden
foci of infection and the development of some infectious diseases in bacillus carriers.

Helicobacter pylori (Hp) infection is a common chronic bacterial infection, present in
almost half of the world population. Multiple studies investigated the effect of radioactive
iodine-131 (***1) on Hp.

It was also used RIT to combat bacterial infections. In vitro tests with “**Bi radiolabeled
antibodies against Streptococcus pneumoniae showed minimal but significant killing when
doses of 0.11-0.15 MBq (3—4 uCi) were used. Most of the bacterial preparations used for the
prevention and treatment of infectious diseases are prepared in special conditions, observing
the rules of asepsis, filtered through special filters, which affects the cost of the preparations
and reduces their quality. Gamma-irradiation allows sterilization of bacteriological material in
a packaged form, which allows to exclude the possibility of insemination during ampoulation
and packaging. Radiation sterilization of vaccines, as well as other biological products,
implies the use of doses that would inactivate highly radioresistant bacteria and viruses, but at
the same time preserve the antigenic and immunogenic properties of the drug. For more than a
century, radiation has been used as a treatment modality for a wide range of diseases. In the
1940s, radiation treatment slowly became obsolete with the discovery and availability of
antibiotics. However, the war against infections is still ongoing and widespread use and
misuse of antibiotics has led to the emergence of antibiotic-resistant bacteria, while the
discovery and development of new antibiotics is rapidly declining.

Key words: ionizing radiation, infectious diseases, impact, treatment.
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HNOTYXKHICTb MIOIJIMHEHOI 103U ONPOMIHEHHS PUB 3 O3EP
YOPHOBWIbCBHKOI 30HU BITYYKEHHS CTAHOM HA 2021 PIK

THE RADIATION ABSORBED DOSE RATE TO FISH FROM LAKES OF THE
CHORNOBYL EXCLUSION ZONE IN 2021

Karnsn O.€., I'yaxos /I.1., benses B.B., FOpuyk JLIL., [Ipummsax C.I1., I'ynano O.0.,
MenbkoBcbka M.O.
Inemumym 2iopobionoeii HAH Vrpainu, Kuis, Ykpaina, alex_kt983@ukr.net

Kaglyan O.Ye., Gudkov D.I., Belyaev V.V., Yurchuk L.P., Pryshlyak S.P., Gupalo O.0.,
Men’kovskaya M.O.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

Beryn Tta mera. OliHKa J1030BOIO HAaBaHTAXEHHS Ha pUO € BaKIMBOIO CKIIAJOBOIO
KOMIUIEKCHUX PaTiOCKOJIOTIYHUX 1 Paaio0ioNOriYHUX OCTI/KEHb BOAONM, SKi 3a3HaId
IHTEHCUBHOTO PaJlOHYKIIIHOTO 3a0pynHeHHs. Metoo poOotu Oyno OLIHUTH PiBHI
notyxHocTi norauaenoi no3u (I1), siKy oTpUMYIOTh NMPENCTaBHUKH Pi3HUX BHIIB pUO 3
03ep YopHoOUILCHKOT 30HU BimuyxeHHs (U3B) 3a paxyHOK 30BHIIIHIX 1 BHYTPIIIHIX JHKEPET
10HI3yI0YOT0 BUIIPOMiHIOBaHHS cTaHoM Ha 2021 pik.

Martepiaan ta metogu. JlocmipKkyBanu 2 BUAM XIKUX 1 5 BUAIB «MUPHUX» pub 3 4 03ep
B Mexxax U3B: A30yumn, Bepuuna, ['nmuboke ta IlmoroBume. [nst ouinku I nns pud
Oyno 3acTocoBaHO MOAM(DIKOBAHUI METOJ 3 BUKOPUCTaHHSM IMPOTPAMHOTO 3abe3NeyeHHs
ERICA Assessment Tool 2.0, B sikomy Oyno BpaxoBaHO MIrpaiiiiHy akTHUBHICTb puO
YIIPOJOBXK POKY (3TiAHO JITEPATypHUX JPKEPEeN) y MeXaX Pi3HUX €KOJIOTIYHHUX 30H BOJOMM.
[TIT/1 po3paxoByBaju Ha OCHOBI BJIACHUX JIaHUX BHMMIPIOBAHHSI MUTOMOI aKTHBHOCTI %05y §
187cs y BOJ1, TOHHHX BiJKJIa/1aX 1 TKAaHHUHAX puo.

Pe3yabTaTn Ta BUcCHOBKM. Haitnmxui 3nauenHs 3aranpHoi [II1J] mis pub crocrepiranu
Uit mpeAcTaBHUKIB ixTiodayHu o3. IlmoroBume (0,2-0,4 mxI'p/rom), a wHaiiBumi (33—
107 mxI'p/ron) — mst pud 03. Bepmmna. Ilepme o3epo posramoBaHe Ha BiJICTaHI OJH3BKO
24 xm Bix YAEC y miBIeHHO-CX1AHOMY HampsSMKY, a Apyre — B MeXaxX 0JaMO0BaHO1 JUISTHKU
Kpacnencbkoi 3ammaBu, B 5 kM Bix YAEC Ha miBHIUHHMN cXil. MakcuMallbHI JO3U
ONPOMIHEHHS OTPUMYIOTh IPUJIOHHI PUOH — JIMH 1 Kapack, a MiHIMaJIbHI — TOBEPXHEBI BUIH —
BEPXOBKa 1 BEpXOBOJAKa. Tak, /It Kapacs cpidiscToro 3 03. BepmmHaa moTyXHICTh 3arabHOL
IMITJ] cranoBmia 90-107 (mpu cepenHboMy 3HaueHHi 98+7) MkI'p/rox. [lnst BepXxoBku
3BuuaitHoi 3aranbHa III1J] O6yna B cepeaubomy 33 MkI'p/roz. IlpomixkHe Micie mpu LbOMY
3aiimae puba 3 o3ep ['mboke Ta A30yunn — 1048 mxI'p/rox.

TakuM 4MHOM, 3apeeCTPOBaHI Cy4acHI piBHI 3arajbHOI MOTY>KHOCTI MOTJIMHEHOT JT03H IS
pub Maibke BCIX JOCTIPKCHHX BOJOWM, 3a BHUKIIOYEHHSM o03. [LmoToBuime, 3HAYHO
NEePEeBUIIYIOTh CKPUHIHTOBY 1103y Y 2 MKI'p/ron, a Takox Oe3neunuii pisens y 10 mMxI'p/rox,
pPEKOMEHI0BaHUH B paMKax MpoekTy €Bponeiicbkoi komicii «PROTECTy. I'pannunuii piBeHb
no3oBoro HaBaHTaxkeHH y 40 mxI'p/rox, pekomenmoBanuii HaykoBum komiteToM 3 mii
aromHoi pamiarii OOH Tta MiKHaApOIHOIO KOMICIEIO 3 PAAIONOTIYHOTO 3aXUCTy IS
XpeOETHUX TBAPHH, MEPEBHUIICHUNA MEepPeBaKHO A NPUIOHHUX BHUAUMB pUO 3 HANHOUIBII
3a0pynuennx o3zep U3B. Poboty BukoHaHo 3a miarpuMku HarionanbHOTO POHTY TOCTITKEHD
VYxpaiau (mpoekt Ne 2020.02/0264).

KiarouoBi caoBa: YopHoOunbchka 30HA BIIUYKEHHS, o03€pa, puUOU, TOTYKHICTbH
MOTJIMHEHO1 JO3H.
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RELATION BETWEEN NORMOCALCEMIC SECONDARY
HYPERPARATHYROIDISM AND COMORBID DISORDERS IN PERSONS
AFFECTED BY THE ChNPP ACCIDENT

Kaminskyi O.V., Muraviova I.M., Chikalova I.G., Afanasyev D.E., Kopylova O.V.
State Institution «National Research Center for Radiation Medicine of the NAMS of
Ukrainey», Kyiv, Ukraine

Introduction and aim. Secondary hyperparathyroidism is pressing a challenge in clinical
endocrinology. A range of metabolic, organic and functional disorders emerge at the organ
and system levels under the morphological and functional disorders. Assessment of endocrine
system profile featuring hormonal and metabolic parameters in persons affected by the
ChNPP accident with parathyroid disorders.

Materials and methods. Patients treated in the Department of Radiation Endocrinology in
2019-2022 were selected (n=261) by the method of blind sampling in accordance with the
study objective. Study sample included the 181 subjects (50% females, 50% males) were
affected by the ChNPP accident. The comparison group included 80 patients (55% males,
45% females) not exposed to ionizing radiation. The age of study subjects ranged from 37 to
75 years with 60.2 £ 9.8 years in average. The informed consent was obtained from all
patients on the first day of hospitalization. Unsatisfactory compensation of type 2 diabetes
was the reason for hospital admission.

Results and conclusions. Incidence of parathyroid hyperplasia among persons affected by
the ChNPP accident was in twice higher vs the comparison group (41% and 20%
respectively) against the background of the same serum level of vitamin 25(OH)D. Average
level of parathyroid hormone among the ChNPP accident patients with parathyroid
hyperplasia was significantly higher vs. the comparison group (57.2 + 2.87 and 31.88 + 4.82
respectively, p<0.05). Mean level of vitamin 25(OH)D in subjects with parathyroid
hyperplasia was significantly lower than in cases of no such a disorder (14.36 + 2.31 and
28.32 + 6.48 respectively, p<0.05). Relationships between the hormones and metabolic profile
using the correlation-regression analysis showed a significant negative effect of secondary
hyperparathyroidism on comorbid conditions, namely the endocrine component of arterial
hypertension, dyslipidemia, osteopenia and metabolic syndrome. Using multivariate analysis,
a reliable relationship was established between the vitamin 25(OH)D deficiency and astheno-
neurotic, anxiety-depressive syndromes (F=83.811; p=0.0001), autoimmune thyroiditis,
hypothyroidism (F=8.1802; p=0.0001), type 2 diabetes mellitus and metabolic syndrome
(F=16.428; p=0.0001). Also the multivariate analysis provided a reliable confirmation of the
negative impact of hyperparathyroidism on arterial hypertension and arrhythmia (F=8.8469;
p=0.0007), osteopenia (F=16.208; p=0.0001). Secondary hyperparathyroidism has a negative
effect on the course of concomitant endocrine disorders and comorbid conditions.

Keywords: hyperparathyroidism, hypertension, dyslipidemia, osteopenia, hypothyroidism,
diabetes.
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30HYBAHHS TEPUTOPIHN PAIIOAKTUBHOI'O 3ABPYTHEHHSI ITICJISI
YOPHOBWJIbCBHKOI ABAPII

ZONING OF RADIOACTIVELY CONTAMINATED TERRITORIES
AFTER THE CHORNOBYL ACCIDENT

Kaumapos B.O.", Tomsika JLM. JleBuyk C.E.l, Kocapuyk OB., bepkoBcrkuii B. B.23
1Y1<pai'H0bKuL7 HAYK0B0-00CAIOHULL IHCMUMYM CLIbCbKO20CNO0ApCbKOi padionocii
Hayionanvnozco ynieepcumemy oiopecypcie ma npupoookopucmyseanus Yrkpainu, Kuis
2IYpAT Hayxoeo-docnionuii incmumym padiayitinoeo 3axucmy
Axademii mexnonoeiunux nayk Yrpainu, Kuis, Ykpaina
3Haui0HaﬂbHuL7 Haykosutl yenmp paoiayitinoi meouyunu HAMH Ykpainu, Kuis, Yxpaina
kashparov@nubip.edu.ua

Kashparov V. 0.}, Holiaka D. M.}, Levchuk S. E.}, Kosarchuk O.V.}, Berkovskyy V.B.>*
YUkrainian Institute of Agricultural Radiology,
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
2Ukrainian Radiation Protection Institute, Kyiv, Ukraine
National Research Center for Radiation Medicine of the NAMS of Ukraine, Kyiv, Ukraine

30HYBaHHS TEPHUTOPIH pagioaKTUBHOTO 3a0pymHeHHs miciast YopHOOMIbChKOI aBapii 3a
OUIKyBaHMMHU €(QEKTUBHUMU J103aMU OIPOMIHEHHsS HACEJIEHHS PIBHAMU Ta LIUIBHICTIO
PAmIOHYKITITHOTO 3a0pyJHCHHS 3eMellb OyJ0 OJHUM 13 HaWBAXKIHMBINIMX CJICMCHTIB
COLIAIBHOTO Ta pajAiallifHOro 3aXMCTy HaceJdeHHs. BiAmoBigHO 10 3akoHOoJaBcTBa, y 1991
pori 86 HaceleHUX MYHKTIB BIJIHECEHI 10 30HU O€3yMOBHOTO (OOOB'SI3KOBOTO) BiJCEICHHS
(36(0)B) Ta 841 HaceqeHHMX MYHKTIB JO 30HH T'apaHTOBAHOTO JOOPOBIIBHOTO BiJCETCHHS
(BI'IB), cratyc sxux 30epiraeThes 1 3apa3. [IpoBeaeHi omiHKU moka3anu, 1o Ha 2022 pik He
OJIMH HaceJeHUH MyHKT B YKpaiHi 3a MeXaMH 30HU BITUY)KEHHS HE BIJNOBIJa€ KpUTEPIIM
3B(O)B. 38 HaceneHMX MYHKTIB 3a WIUIBHICTIO 3a0pymHenHs °Sr (>5.5 kBk mM7?) i 17 3a
HIUTBHICTIO 3a0pyJHEHHS 137Cs (>185 xBbk M?) 12 12 3a €(EKTUBHOIO /103010 ONPOMIHEHHS
HaceseHHs Buie 1 M3B 3a pik MOXyTh OyTu BiHeceHi a0 3I'/IB Ha nanwuii yac BiAMOBiIHO 70
YUHHOTO 3aKOHY.

B nanuit yac He crocTepiraeTbcs BIAMOBIAHOCTI MK KpUTEpisIMH €(pEKTUBHOI /103U
OTIPOMIHEHHSI HACEJIEHHS 1 IMIIBHICTIO PaJiOHYKIITHOTO 3a6p¥,[[HeHH$[ Teputopii. Y Bcix
HACEICHHX IyHKTAX, J€ IIUIBHICTh 3a0pymHeHHs Teputopii ~'Cs Ta “°Sr IepeBHIyBala
kpurepii 3-i 3I'/AB (185 xbk M2 Ta 5.5 Kbk M'z) 71031 ONPOMIHEHHS HaceleHHs MeHuIe 1 M3B
piK'l. 3a TaHUMU PAJI0JIOTIYHOTO MOHITOPUHTY 3a0pyJHEHHS MOJIOKA MPOTATOM OCTaHHIX 5
pokiB B ganuit yac no CPEJl onpomineHHst HaceneHHs Buie 1 M3B 3a pik OJM3BKO JECITH
HaceJIeHUX MyHKTIB 13 841 MoxxyTh Oyt BigHeceHi no 3['/IB.

[TokazaHo, 1m0 iCHyrOUMH KpHUTEpiil 3a IIIIBHICTIO 3a0pyAHEHHS Pu Tepuropii €
HEBUIIPAB/JIAHO 3aHMKEHUM (OUIbIIEe HIXK HA 2 MOPSAAKU BEIUUMHHU) Ta BKpail KOHCEPBATUBHUM
3 TOYKH 30py (OpPMYBaHHS OYIKYBaHOI BHYTPIIIHBOI JI03M OMNPOMIHEHHS 3a paxyHOK
IHTJSIIIHHOTO HAIXOJDKEHHS TPAaHCYpaHOBUX eneMeHTiB. [Ipu TakoMy KOHCEpBAaTHBHOMY
IiAX0/1l HeMae He0OX1THOCTI OKpPEMO BpaxoBYBaTH 301IbIIEHHS B JOBKUIIS aKTUBHOCTI 21Am.

HaBeneni nHeBiamoBigHocTl y 3akoHi Ykpainu «lIpo mpaBoBuil peXuM TepUTOPii, IO
3a3HaJM  Pa/iOaKTUBHOTO 3a0pyAHEHHS BHAcHiZOK YopHOOWIBCHKOI KartacTpopu» Ta
3aMpONOHOBAHO PEKOMEHJAIl] 100 BHECEHHsI J0 HHOTO 3MIH BIAMOBITHO JO0 CYYacCHHUX
MDKHApOIHMX MIIXOMAIB y CUTYaIlil iCHYI0YOTO OIPOMIHEHHS.

238-240

Knouosi cmoa: *°Sr, 'Cs, Yopmobunbchka aBapis, 30HAa BimdykeHHs, 30Ha
06e3yMOBHOTO(000B'I3KOBOT0)BiICENICHHS, 30Ha TapaHTOBAHOTO JTOOPOBUIBHOTO BiJCEIICHHS.
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KOMIIVIEKCHE PAAIOJIOI'TYHE KAPTYBAHHSA BUBEJIEHUX 3 CIBO3MIHHU
YI'IAb 3A CYKYIIHICTIO PI3BHUX OBCTEXXEHD

COMPLEX RADIOLOGICAL MAPPING OF AREAS REMOVED FROM CROP
ROTATION ACCORDING TO THE SUM OF VARIOUS SURVEYS

Xowmyrinin F0.B., Jlepuyk C.€., Kocapuyk O.B., Kammapos B.O.
Ykpaincokuti Hayko80-00CiOHUL IHCMUMYM CilbCbKO2OCNOO0APCHKOI padionozii
Hayionanvnozco ynisepcumemy 6iopecypcie i npupoookopucmyeanus, Kuis, Yxpainu

Khomutinin Y.V., Levchuk S.E., Kosarchuk O.V., Kashparov V.O.
Ukrainian Institute of Agricultural Radiology of
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Ha moment yxBanenHs 3akony Ykpainu «I[Ipo mpaBoBuii pexxum TepuTopii, 110 3a3HaNa
palioaKTHBHOTO 3a0pynHEHHS BHACHiZOK YopHOOMIBCHKOI KaracTpodm» Ha TEepUTOPii
Kutomupcbkoi 006sacTi 3HAXOMMJIMCA YOTHPU 30HU PATIOAKTUBHOIO 3a0pyAHEHH:.3
TOCIIOIAPCHKOTO 000POTY Oy BHITYUCHI pajialliiHO HeOe3MeuHi 3eMITi 30HU BiIUYKCHHS Ta
2-i 30HU 0e3yMOBHOT0 (0OOB'I3KOBOT0) BiZICENIEHHS 13 HIUIbHICTIO 3a0pyTHEHHATPYHTY TTOHA]T
JI0ABapiiHUIN piBEHBb BI37Cs Ginbie 555 kbr/M? (15,0 Ki/km?), a6o °Sr Ginbure 111 kbr/m?
(3,0 Ki/KMZ), abo 1i30TomamMu IUTYTOHIO Ouibiie 3.7 kBbx/M? (0,1 Ki/KMZ). Bnacminok
PalioaKTUBHOTO PO3Maay i aBTOpeadLTTaliiHIX MPOIECiB y TENEpilIHii Jac paaioaKTHBHE
3a0py/IHEHHS CLIBCHKOTOCHOAAPChKOI MPOAYKIT B'Cs sumsmnocss Ginbie Hik y 2. Le
JI03BOJISIE B JICKUX BHUIAJKaX pPO3TISAATH MUTAHHS TEPEBEICHHS CITbCHKOTOCIOIAPCHKUX
YTib 3 O/IHI€T 30HU PaJi0aKTUBHOIO 3a0pYy/AHEHHS B IHIIY Ta MOBEPHEHHS iX B IOCIOAAPChKe
BUKOpUCTaHHA. [loBepHEHHS B TOCHOJNApPChKUI 0OIr 3a0pyAHEHUX pPaTIOHYKIIAaMH
CUIbCBKOTOCIIOAAPCHKUX ~ YIiJlb € AaKTyalbHUM 1 JIOCUTh CKJAJHUM  3aBJaHHSM.
KaprorpadyBanusa — HailOuabm iHGOpMAaTUBHUN MPUIOM MOJAHHS JaHUX MPO pajiaiiiiHe
3a0pynHeHHs yrigb. Kaptu minbHOCTI 3a0pyqHEHHS Bcs (Acs ), 0gy (Asr ) 1 i3oTOmAMHU
IyTOHi0 (Apy)€ OCHOBOIO MOBEPHEHHS Yrijib B rocmogapchbkuit o0ir. s JKuromupchbkoi
obmacti ymoBH 10 KapT Apy chpomyerbes. Y poborax YkpHIICI'P nokaszano, mo mnpu
BHKOHAHHI BEMOT IOJI0 3a6pyIHEHHS IPYHTY “°SI YOPHOGHIBCHKOrO MOXOKEHHS BAMOTH
mono Apy YOpHOOUIBCHKOTO MOXOMKEHHSI aBTOMAaTHYHO BHKOHYIOThCA. Tomy moOynoBa
kapt 3 gonomoroo [IC TexHomorii Ha OCHOBHI CYKYINHOCTI pe3ylbTaTiB pPi3HUX
PaioNOTTYHUX OOCTEKEHDb PO3TISAAETHCS TUIBKY IS Acs1 Asy -

[Tpu moOynosi kapt Acs 1 As3 nomomoroto ['IC TexHozorii emmipuuHaiHpopmaris
MPEJICTaBISIETbCS IBOMA TUIIAMU JIAHUX: 3pO0JICHI Y PI3HU POKU MPSMU BU3HAUECHHS Acs1 Asy
Ha OCHOBI BiZI0Opi MPOO IPYHTY 1 BUMIPIOBAHHS B HUX BMICTY B'cs i s HenpsAMi JaHi -
BuMipullEJl, ITAEJ[ abo Ha pe3ynbTaTu J-KapoTaxy, IO OTPUMAaHI y PI3HH POKHU; MPH
noOynoBi KapT Asr, fAK ampiopHa iHQOpMaLlis BHUKOPHCTOBYETbCS Kapra Acs. Taka
METOJIOJIOTIS y3arajbHIOE BCIO HasBHY 1H(Gopmariito mpo Acs 1 As Ha yriami, iCTOTHO
HOJIMNIIUTH PENPE3EHTATUBHICTh KapT Acs1 Asr Ta A030JI9€ CYTTEBO 3HU3UTH BUTpATH Ha iX
moOyZI0By, IO MYy)X€ BAXJIMBO MPU MAaCOBOMY OOCTEKEHHI Ta I NMPUHHATTA PIMIEHb O
peabimitanii 3a0pyIHEHNX PaJiOHYKIiIaMU CLIbCHKOTOCHOJAPChKUX YTifb 1 MOBEPHEHHS iX
JI0 TOCTIOAAPCHKOTO BUKOPUCTAHHSI.

. 90 137 . .
KiarwouoBi caoBa: 7Sr, Cs, YopHoOunbchbka aBapis, 30Ha BigdyXeHHs, 30HA
06e3yMOBHOT0(000B'I3KOBOT0)BiJICENIEHHS, 30HA FapaHTOBAHOTO JOOPOBUILHOTO BiJICETICHHS.
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APPLYING OF PLAAC WEB TOOL FOR PREDICTION OF PRION-LIKE PROTEIN
DOMAINS IN IRRADIATED AND CONTROL SAMPLES OF PISUM SATIVUM

Khudolieieva L.", Nesterenko O., Gusieva Yu.?, Sakada V., Rakhmetov D.?
Ynstitute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine
2National Technical University of Ukraine “Igor Sikorsky Kyiv Polytechnic Institute”

M. M. Gryshko National Botanic Garden, National Academy of Sciences of Ukraine

Introduction and aim. Studying of the prionome of different organisms is one of the
important tasks of modern science. In the last decades, the researches of amyloid and prion-
like proteins gained active development because of their ability to cause of seriouse human
deseases. But numbers of scientific reports, which were published during last years, testify
about the possible presence of prion-like proteins (PrLP) or protein domains (PrLD) in plants
and their functional properties.

Detailed research of the structure of known mammalian and yeast prion proteins made it
possible to create bioinformatic algorithms capable to analyze the amino acid sequences of
identified proteins and predict domains, which with some probability could have prion-like
properties. Due to these algorithms, a prion-like domain of Luminidependens protein in
Arabidopsis thaliana was predicted in silico (Chakrabortee S. et al, 2016). One of such
prediction algorithms is PLAAC (Lancaster A. et al, 2014).

Materials and methods. PLAAC is a web application that scans protein sequences for
domains with prion-like amino acid composition (http://plaac.wi.mit.edu/). FASTA sequences
of the proteins in detergent-resistant fraction of pea in irradiated and control groups were
scanning with PLAAC. FASTA sequences for analyses were obtained from database
PlantBioinfoPF (https://urgi.versailles.inra.fr).

Results and conclusions. We detected 30 proteins in detergent-resistant fraction, which
content was varied in irradiated and control groups, and five of them were annotated as
proteins with prion-like domains: the multiple organellar RNA editing factors (MORF),
Argonaute 1 (AGOL), Pollen Ole e I, the mitogen-activated protein kinase kinase 4 (MKK4)
and protein transport protein SEC31 homolog B (SEC31B). The content of these five proteins
was increased in irradiated group compared to control group.

Acknowledgment. This work was supported by the project the National Research
Foundation of Ukraine 2020.02/0316

Keywords: PLAAC, prion-like proteins, Pisum sativum, proteome.
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THE ELECTRONIC PROPERTIES OF THE NGB2904 LIGAND AND WITH
GALLIUM-68

Kiraz Ash Oztiirk®, Ugur Aysez, Kara Izzet®, Yiiksel Dogangﬁn2
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Introduction and aim. Dopamine (3,4-dihidroksifeniletilamin) is a neuromodulator
molecule synthesized in vivo and affects memory, motivation, motion, the nervous system,
and psychology. NGB2904 is one of the important, potent, selective, orally active, and brain-
penetrating dopamine D3 receptor antagonists. NGB2904 is also used with gallium-68 for
better resolution in imaging many diseases. Further research is, required to fully understand
the electronic properties of NGB2904 ligand, and its compound with gallium-68 were
investigated in order to understand which properties could be used more in pharmacy and
medical imaging.

Materials and methods. We have utilized the density functional theory (DFT) method to
explore Uthe structural features and molecular properties of NGB2904 ligand and Gallium-
68. The geometric and electronic properties of the compounds were investigated in the gas
phase at B3LYP/6-31G(d,p) basis set.

Results and conclusions. The electronic properties of the ligand and compound with
gallium-68 have been determined. The chemical hardness (1) and electron affinity (A) of the
molecules were calculated from the HOMO-LUMO orbitals. Since the electronic parameters
of the gallium 68 compound are lower than those of the ligand, it can be easily used in many
studies in the field of pharmacy.

Keywords: Density functional theory, electronic properties, NGB2904, gallium-68.
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CYYACHHMI CTAH 010 3ABPYTHEHHSI ¥'CS MOJIOKA Y HACEJIEHUX
IIYHKTAX PIBHEHCBKOI OBJIACTI TA CMT. HAPOANYI )KUTOMHUPCBKOI
OBJIACTI

CURRENT STATE REGARDING *¥'Cs MILK POLLUTION IN POPULATED
POINTS OF RIVNE REGION AND NARODYCHI OF ZHYTOMYR REGION

Kocapuyk O.B., ITonimyk C.B., Jlazape M.M., Xomyrinin 10.B.
Yxpainucokuii Haykoo-00cioHull IHCMUMym CilbCbK020Cn00apcokoi padionocii
Hayionanvnozco ynigepcumemy 6iopecypcie i npupoookopucmysanus Yxpainu, Kuie, Ykpaina
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Kosarchuk O.V., Polishchuk S.V., Lazarev M.M., Khomutinin Yu.V.
Ukrainian Institute of Agricultural Radiology, National University of Life and Environmental
Sciences of Ukraine, Kyiv, Ukraine

Beryn. Jlo nporo yacy 3a0pynHeHHs MOJIOKa BCs y miBHIYHUX paioHax Ilomices Ykpainu
3aITUINAETHCS aKTYaIBHOO Mpo0sieMoro. B 3B 513Ky 3 1M, y 2022 p. nmpoBeaeHo BiOip 3pa3kiB
MOJIOKa B OCOOMCTUX MPUBATHUX TOCIONAPCTBAX JIAHOTO PETiOHY, NOCTPaKJalIoro BHACIIIOK
aBapii Ha YoproOuibebkin AEC.

Meta. CTBOpEeHHsI HayKOBO-METOAMYHMX 3acajl /Uil BUPOOHUIITBA PAJI0I0r1yHO Oe3MeyHOol
MPOIYKIIii CUTECHKOTO TOCTIONAPCTBA ISl PAIialliifHOTO 3aXUCTY HACEJICHHS Y BIAMOBIIHOCTI 3
HOPMaTHBHO NPaBOBOIO 023010 YKpa1HI/I

Marepiaan Ta Metoau. Bwmict B y BimiOpaHuX Npobax MOJOKa BHU3HA4YaBCS Ha
BUCOKOE(EKTUBHOMY TaMMa-CIIEKTPOMETpPl 3  HaMiBIOPOBIAHUKOBUM  JIETEKTOPOM 13
Bucokouncroro repmasito «GEM-30185» ¢ipmu «EG & ORTEC» CIIA (eneprernyna
pO3UIbHA 3/1aTHICTH MO JiHil %Co 1,78 keB, edekTHBHICTh peectpaiii BigHocHo Nal 30 %).
BHMIpIOBAaHHS MPOBOMIA B IOJICTHICHOBHX €MHOCTSX 00’eMoM 130 cm®. Kami6pysamms
CHEKTPOMETpPa 3/A1MCHIOBATIOCH 13 BUKOPUCTAHHSAM CEepTH(IKOBAaHMX €TAJOHHMX MarepialiB
BIJIMOB1JTHO JI0 BUMOT CTaHAAPTHU30BAHOTO METOTY.

Pe3yibTaTH Ta BHCHOBKM. Y NACOBUIIHUHN MEpioJl MPOBEAEHO BUOIPKOBUN MOHITOPUHT
3a0pyaHEHHS B7Cs momnoxa KOpIB B OCOOMCTHX CENSIHCBKHUX TOCHOJAapPCTBaX S5 HACEIICHHX
nyHKTiB PokuTHiBCchKOro paiiony PiBHeHchkoi oOmacti (c. Crape Ceno, c. Jlpo3nuHs, c.
Bexung, c. Ilepexomuui, c¢. €apHe) Ta cMT. Hapoauui Kutomupcwkoi obmacti. Cepenni
3HaueHHS 3a0pyIHEHHsS ~'Cs He30MPaHOro MOJOKA B HACCICHHX IYHKTAX MEpPexKi
MOHITOPHHTY HepeBI/ILLIYIOTB ririeniudi HopmaruBu (/IP-2006 - 100 bk/m). Tak, piBHi
3&6py21HeHH$I Cs monoka y HacelleHMX TyHKTax craHoBwin (cepemnne + STD): c. Crape
Ceno - 301£156; c. Apozmuns - 1424+30; c. Bexwuns 171+33; c. Ilepexomuui - 133+11; c.
€npHe - 1361+41; cmt. Hapoanyi - 123+£20 bx/n. B minomy, nepeBUIIeHHS JOMYCTHMOTO PiBHS
3aikcoBano y 93 % BiniOpanux npod monoka. KoHTp3axoau, HampaBiieHI Ha 3MEHIICHHS
BMICTY Bics y MOJIOIi, HE TPOBOJATHCS B JKOJHOMY HaceJIeHOMY MYHKTI. Tomy, TUIBKH 3a
paxyHOK (i3UYHOTO po3Mmaay pajiolesito, mpouecis ioro abcopbuii MiHepaIbHOIO YaCTHHOIO
IPYHTY CIIOCTEpIraeThcs MOBUIbHE 3MEHILEHHS 3a0pyIHEHHS HUM MOJIOKa.

o 137 . . .
KarouoBi caosa: *'Cs, pagioakTiBHe 3a6pyIHEHHS, MOHITOPHHT, MOJIOKO KOPIB.
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KOHTPO.Ib IKOCTI I BE3SIIEYHOCTI XAPYOBUX IMPOJAYKTIB — IIAOBUMI
PATIAIIIMHAM 3AXUCT HACEJIEHHS

QUALITY AND SAFETY CONTROL OF FOOD PRODUCTS -EFFECTIVE
RADIATION PROTECTION OF THE POPULATION

Koteneruu B.A., I'ypanbcrka C.B., I'onuapenko B.B.
Tonicvkuil HayioHansHuil YHIGEpCUmMem

valya.kotelevich@ukr.net

Kotelevych V. A., Huralska S. V., Honcharenko V. V.
Polissya National University, Zhytomyr, Ukraine

Beryn Ta meta. HeratuBHi Haciiiku 4OpHOOMIILCHKOT KaTacTpouBioOpasmimcs Ha ycix
cdepax KUTTS HaceleHHs norepninux BHachifok aBapii Ha YAEC tepuropiii. OcobnuBo
TOCTPUM € TIMTaHHS SIKOCTI 1 OE3MEeYHOCTI Xap4oBUX IMPOIYKTIB, SIKi JO IHOIO dYacy
3aJIMIIAI0THCSI OCHOBHMM JDKEPEJIOM BHYTPIIIHBOrO onpoMiHeHHs HaceneHHs (KoreneBuu,
2017-2020; Korenesuu Ta iH., 2021-2023; Jlonatiok, 2020; Manimon Tta iH, 2021; Cxkugan Ta
iH., 2019).3Ha4ni oI Ta BUCOKI PiBHI 3a0pYAHEHHS CLIbCHKOTOCTIOAAPCHKUX YTi/b 1 JIICiB,
B SIKUX B1IOY/macs akyMyJIsiist paiiOHyKIIi/1iB, BUCOKI KOe(IIliEHTH TIepexo1y palioHyKIiIiB y
CUCTEMI «TPYHT — POCIIMHH - MIPOJYKLIs» 3yMOBIIIOIOTH 301IbIIEHHS 1030BOI0 HaBaHTAXEHHS
(mo 70%)4epe3 BKHMBAHHS JapiB JICY Ta MPOJYKTIB BIACHOTO BHPOOHHWIITBA 3 MMiJCOOHUX
rociogapctB  (I'pomuk, Inbpina, 2018; T'yaxkoB Ta in.,, 2012; IlepenensiTHikOBa,
[lepenensTHikoB, 1014; 'epacumuyk Ta iH., 2020).

Marepiaaun Ta Metoau. MaTepiaqoM HalMX AOCTIKEHb Oynu myOiiKallii HayKOBIIB Ta
pe3yabTaTH BIACHUX JOCITIIKEHbD.

Pe3yabTaTn Ta BMCHOBKM. [IuTaHHS sKOCTI 1 0€3MEYHOCTI XapyOBUX MPOAYKTIB Y
MOCTYOPHOOUIILCHKUN TMEP10j] MOTPEOYIOTh MOCTIMHUX MOHITOPUHTOBUX JOCHIKEHb. 3a
JAaHUMU HAaYKOBI[IB, PIBEHb 1 CTPYKTypa Cy4yaCHOIO XapuyBaHHS MEIIKAHLIB MOTEPIUINX
paiioHiB y BiajnaneHuil nepion micis aBapii Ha YHAEC oOymMmoBieHMil 3pocTaHHSIM OOCSATIB
BUPOOHHUIITBA XapYOBUX MPOJYKTIB y MiJICOOHUX T'OCIOAAPCTBAX Ta CHOXKUBAHHA JapiB Jicy
(rpuOu, sroau, AWYMHA),I0 OOYMOBIIOE BHYTPIIIHE ONPOMIHEHHS HaceleHHs. Sk
3a3HayalOTh Y4Y€Hl, CUIbChbKE HACEIEHHs, M0 MPOXHBA€ Ha 3a0pyAHEHUX TEPUTOPIAX,
OTpUMYE JOJATKOBO MOHAJ MPUPOJHIN PiBEHb 03U 30BHIIIHBOTO OMPOMIHEHHS 332 PaXyHOK
Brcokoro BMmicty *'CS y rpyHTax, mpH posmami SKOro 3GiIbIIyeThCS MOTYKHICTH TaMMa
BUIIPOMIHIOBaHHS, Ta BHYTPIIIHBOTO 3a PaXyHOK HaIXO/KEHHS B7Cs 1S3 Xap4OBUMH
NpOIyKTaMH, OTPUMaHUMH Ha npucaauOHux mainsHkax (Kashparov ei al, 2016; Pomanuyk,
2015; Pomanuyk Tta iH., 2016 KortenmeBuu Ta iH, 2022, 2023). 3a pe3ynbpTaTtamu aHaTi3y
3BiTHOT nokymeHTauii IJIBCE niBHiuHux paiioniB JXuromupcwkoi, PiBHeHCBKOI oOnacreid,
Kuromupcrkoi ta PiBaencekoi PIJIJIIICC Bopomorxk 2017-2022 pokiB BCTaHOBIIEHO, IO
MATOMA aKTHBHICTH 3a BMicToM ' Cs y 3pa3kax JapiB jicy (rpubu, Sroau, IWYMHA) Ta
MPOJIYKTaxX BJIACHOTO BUPOOHHUIITBA 3/1€01mbroro 3HayHo mnepesuirye JIP-2006, mo dopmye
BEJIMKI JIO3M BHYTPIIIHBOTO ONPOMIHEHHS Ta HEraTUBHO BIUIMBA€ Ha 3/I0POB’Sl HACEJICHHS.
Haii6inp BHCOKI NEpeBUIEHHS BCTaHOBJEH1 Yy mpobax rpubiB Ta srix 3 Hapoauipbkoro,
Hosorpan-Bomunacbkoro, €wminpunHcbkoro, Jlyruacekoro, ManuHcbkoro, OBpyIBKOTO
paiioniB XKuromupcrkoi obacti Ta [yOpoBuiibkoro i POKUTHIBCEKOTO paiioHiB PiBHEHCHKOT
obmacti (KoreneBuu, Ilincekuii, 2022). OTxe, KOHTPOJIb SIKOCTI 1 OE3MEYHOCTI XapuOBUX
MIPOJIYKTIB Ta BIUIYYCHHS HEOE3MEeUHOT MPOIYKITIT — AIHOBUI palialliiHII 3aXUCT HACCIICHHS.

KIII090Bi cJI0Ba; IMTOMA aKTHBHICTb, > Cs, JIapH JIiCy, BHYTPIIIHE OTIPOMIHECHHS.
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BILJIUB [TPEITAPATY MYMINO HA IIOKA3ZHUKHU YEPBOHOI KPOBI I1PAU
MOCTIWHINA KOMBIHOBAHIN AIi IOHI3YIOYOI'O BUITPOMIHIOBAHHS

EFFECT OF MUMIO DRUG ON RED BLOOD INDICATORS UNDER
CONTINUOUS COMBINED EFFECT OF IONIZING RADIATION

Kosanenko II., Pakma-Cimtocapesa O., Cirocapes O.
Jloneyvkuu HayionanvHui meouyHuti yHieepcumem, Kponusnuyvkuil, Yxpaina
polina.kovalenko27@gmail.com

Kovalenko P., Raksha-Sliusareva O., Sliusarev O.
Donetsk National Medical University, Kropyvnytskyi, Ukraine

KipoBorpaiaceka  obGmacte  reorpadpiuHO  po3TalioBaHa B CEPEIHIM  YacTHHI
LleHTpaIbHOYKPAiHCHKOTO KPUCTAIIYHOTO IIUTA, HAJIpa SIKOTO Ay)Ke Oarari Ha MOKJIaau ypaHy.
Buxig panioakTUBHUX €JEMEHTIB, IO 3a0e3Meuy€ioHi3yIoue BUIPOMIHIOBAHHS TEXHOTCHHOTO
MOXO/DKEHHS B LiK 001acTi MoB’s3aHE 3 AISUTBHICTIO YpaHOBUAOOYBHUX MiANPHEMCTB, SIKi
MOXKYTh HEraTUBHO BIUIMBAaTH HAa HABKOJUIIIHE CEPEIOBMINA Ta HA MOMYyMsAUit0 Jroned. J[is
nocnalieHHs! BIUIMBY MOCTIMHOI A1 HU3HKOIHTEHCUBHOTO 10HI3YIOUOTO BHUITPOMIHIOBAHHS Ha
CTaH 3JI0pPOB’s MEIIIKAHIIIB, HEOOXiHa pO3poOKa aAeKBaTHUX 3ax0aiB. MeTor0 1aHoi poOoTH €
JOCTI/DKEHHS BIUIMBY IIperapary MyMiiOo Ha CTaH IOKa3HUKIB YEpPBOHOI KPOBI B YMOBHO
3M0pOBUX OCI0 B yMOBax MOCTIMHOI KOMOIHOBaHOi [1i HHU3BKOIHTEHCHUBHOTO 10HI3YHOUOTO
BUIIPOMIHIOBAHHSI.

Marepiaau Ta Meroau. JocmiKyBanu NMOKa3HUKU MepuepudHoi KpoBi y 53 yMOBHO
3I0POBUX KIHOK— BOJIOHTEpIB. JlOCHITKEHHSI TPOBOIUIU 32 JOMOMOTOK) aBTOMATUYHOTO
reMaToJIOTIYHOTO aHaizaropa. SIk xapuoBy J00aBKY BUKOPUCTOBYBAIM Mpenapar MyMiiio.

PesyabraTn. [IpoBeneHi MOCHIIKEHHS MOKa3ajlu 3HAYHMM BIUIMB Ipenapary MyMilo Ha
remMorio0iH. JlocnmipkeHHS TOKa3alnM IO Michis Kypcy Mpemapary Mymiio Oyno
3apeeCTpPOBAaHO 30UIBIICHHS, MONEPEIHbO 3HM)KEHOT0, BMICTY TI'€MOINIOOIHY B €pUTPOILIMTI,
TaBipOTiTHE MiABHUINEHHS MOKA3HUKIB CEPEIHHOTO BMICTY T€MOMIOOIHY B €PUTPOIUTI 10
CepeHIX 3HaueHb BMEXaX HOPMU I KIHOK. bylio BUsIBIIEHO 30UIBILIEHHS 3aTajIbHOTO BMICTY
reMoro0iny, mo BiporigHo Buie (P<0,05) mopiBHsHO 3 BuXigHUMH naHuMH. CepenHi
MOKa3HUKHU TeMOIVIOOIHY Micis Kypcy Ipemapary MyMiHO Malld HE3HA4HY TEeHJEHLIIO [0
MiABUIICHHA. [HAWMBiAyalbHI TOKa3HUKH CEPENHbOI KOHIEHTpalii remMornoliHy B
epUTPOLIMTAPHINA Maci 0 Kypcy Mpemnapary MyMiio, KOJMBaJIMCh BiJ TakHuX, 110 OylH
HIOKYUMU 32 HOPMY, JI0 TaKUX, 110 ii 3Ha4HO nepeBakanu. Ha TepMiH micis Kypcey npernapary
MyMii0, 1HIMBIlyaJbHI TOKa3HUKU CEPETHBOI KOHIIEHTpallli TeMOnI00iHy OynH MiJBUIIECH] Y
100% oci0. Ilicns xypcy npenapary Mymiio He BUSBISUIM 3HM)KEHUX MOKA3HUKIB B1JIHOCHOT
HIMPUHA PO3MOJLUTY EPUTPOLUTIB 3a KOe(illIEHTOM CTaHJIAPTHUM BIIXUJICHHSM 3HAXOJMBCS B
Mexkax Hopmu. CepeqHi MMOKa3HUKM BITHOCHOI IIMPUHH  PO3MOALTY EpPUTPOLUTIB
MIIBUIIMAINCH O PIBHS HOPMH, OyJM BIpOTiAHO BUIIMMH 3a BHXiaHI mokasHuku (P<0,05).
[Toka3zHUKKM TEMATOKPUTY 0 KypCy Mpenapary MyMiio He Maji BiXWJIEHb Hi 1HAWBITyaJbHO
HI B CepeIHbOMY BiJ HOpMH JUIsl >kiHOK. Ilicis Kypcy mpemapary MyMmido TMOKa3HUKH
reMaTOKPUTY MaJId TEHJICHIIIIO JI0 3MEHIIEHHS i HE 3MiHIOBAJIUCH.

BucnoBku. BcraHoBneHO MO3UTHBHUN pamioMonudikaiiiHuid BaJlMB Mpenapary MyMiio
I0/I0 TOKA3HUKIB YEPBOHOI KPOBI. IO BIJI3EPKATIOBAIOCS 3HIDKEHHSAM MICIS Kypcy
npenapary: 30UTbIICHHS OJHOPITHOCTI EPUTPOLIMTIB 32 PO3MIPOM JI0 PiBHS MOKA3HUKIB HOPMH,
301IBIIEHHSIM CEPEJHBOTO BMICTY TeMOIVIOOIHY B €pUTPOLUTAX M cepenHbOi KOHIIEHTpaii
reMOmIO0IHY B €pUTPOITUTAPHIN Maci.

KuouoBi ciioBa: uepBoHa KpoB, TeMOITI001H, €PUTPOLIUTH, MyMiHiO.
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REDISTRIBUTION OF *'CS IN FOREST SOILS OF DIFFERENT TROPHOTOPES
AFTER THE ACCIDENT AT THE CHORNOBYL NPP
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?Polisky Branch of Ukrainian Research Institute of Forestry and
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volodkrasnov@gmail.com

Introduction and aim. Already in the first years after the radionuclides penetration into
forest ecosystems, they were involved in a small circulation, and researchers have been
recording the dynamics of their content in the components of these ecosystems throughout the
entire period since the accident at the Chornobyl Nuclear Power Plant. Soil is an important
component of forest ecosystems, therefore establishing the dynamics of its radioactive
contamination over a long period of time is an urgent task of radioecology. The purpose of the
study is to establish *¥'Cs current distribution in soils of various trophotopes and to compare it
with the results of similar studies obtained in the first years after the Chornobyl accident.

Materials and methods. The study was periodically conducted on permanent sample plots
in moist infertile pine site types (As), fairly infertile pine site types (Bs) and fairly fertile site
types (Cs) in forest plantations of the Luhyny Forestry branch of the State Enterprise "Forests
of Ukraine™ laid out in 1994. The plantations in moist fairly infertile pine site types and fairly
fertile site types consist of Pinus sylvestris L. and in moist fairly fertile site types — Pinus
sylvestris L. (40 %), Populus tremula L. (40 %), Quercus robur L. (10 %), Betula pendula
Roth. (10 %). During the study, generally accepted methods for studying the distribution of
radionuclides in forest ecosystems were used.

Results and conclusions. The results of the 1994 study indicate that in moist infertile pine
site types, 73.2 % of *'Cs total activity in soil was found in the forest floor. This indicator
was somewhat lower in moist fairly infertile pine site types — 62.9 % and in moist fairly fertile
site types — 43.8 %. In the mineral part of soil in all forest site types, the main share of
radionuclide activity is concentrated in the upper part (0-4 cm) of the humus-eluvial horizon —
20.3, 23.8 and 45.5 %, according to the indicated forest site type.

The materials obtained in 2022 show that the role of forest litter in **'Cs retention in forest
soils has significantly decreased. Thus, the share of its activity in moist infertile pine site
types is 22.8 %, in moist fairly infertile pine site types — 13.7 % and in moist fairly fertile site
types — 8.7 %. In soil mineral part, the main activity of the radionuclide is concentrated in the
layers at the depth: in moist infertile pine site types — 0-16 cm (58.1 %), in moist fairly
infertile pine site types — 0-10 cm (74.7 %) and in moist fairly fertile site types — 0-10 cm
(80.3 %). More intense **’Cs migration deep into soil is observed in infertile pine site types
characterized by poor sandy soils. In more fertile growth conditions, fairly infertile pine site
types and fairly fertile site types, the movement of the radionuclide deep into soil is less
intensive, which is explained by its more rigid fixation in upper layers of soil.

Since the Chornobyl accident, **'Cs has concentrated deep in soils of all trophotopes: the
highest *3'Cs concentration was found in infertile pine site types which are characterized by
poor sandy soils; the lowest — in fairly fertile site types which soils contain a greater amount
of organic matter and small mineral particles. The highest percentage of the radionuclide total
activity in soil was found in moist infertile pine site types in the upper 16 cm layer of the
mineral part of soil, in moist fairly infertile pine site types and fairly fertile site types — in
10 cm layers.

Keywords: radionuclide, total activity, moist forest site type, forest ecosystem.
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E®EKTU TEHOMHOI HECTABLJIBHOCTI B ONYJIALIAX DROSOPHYLA
MELANOGASTER 3 PI3HUX 3A BILIMBOM PAJIAIIIMHOI'O ®AKTOPA
PET'IOHIB YKPATHU

GENOMIC INSTABILITY IN POPULATIONS OF DROSOPHILA MELANOGASTER
FROM DIFFERENT OF RADIATION FACTOR IMPACT REGIONS OF UKRAINE

Kpageus O.I1., Coxonosa /1.0.
Incmumym kaimunnoi 6ionoeii ma eenemuunoi inowcenepii HAH Yxpainu, Kuis, Yxpaina
kaplibra@gmail.com

Kravets O.P., Sokolova D.A.
Institute of Cell Biology and Genetic Engineering of NASU, Kyiv, Ukraine

Beryn ta mera. OUiHUTH PI3HHIIO YacTOTH TOHAJalIbHOrO aucreHely y F1 Hamankis
NPUPOTHUX TOMYISIii Drosophila melanogaster 3 pi3HUX 3a paJialliiHIM HABAHTAKCHHSIM
perioHiB YkpaiHu.

Marepiasim  Ta Meroau. JIOCHi/DKEHHS TPOBENEHO HAMOMYJIALISX  Apo30(iiH,
BWIOBJICHMX3 M. HerimwH, 3 HaceneHux NyHKTIB Marapay, [Tupstun, JIyouu. Jlani mpo
pamiamiitHy 06ctaHOBKY B M. HerimmH orpumaHni 3 odirmiiiHoro caiity XMenpHUIBKOI AEC
(moctymHo uyepe3 Google, http://www.xaec.org.ua/index-ru.html). Ha wmomeHnT BinOopy
noTyXkHicTh jo3u craHomwia 0,10 mxI'p/ron. HarpomamkeHa B TOKONIHHSAX /1033 CKJIajaalia
npubmauzno 0,02 I'p.

Pesyabratn Ta BHCHOBKH. OIliHKa pIBHS TOHaJajdbHOro aucreHedy y FI-mokomiHHs
KOoMax, Oe3nmocepeHbO Mics MEepeMilleHHs B Ja00opaTopHi YMOBH, CBIJUUThH NPO 3HAYHY
PI3HUINI0 IHOTO TOKAa3HMKA B TOMYJAILISX KOMax 3 PI3HUX 3a pajlallifHUM BIUIMBOM 30H
VYkpaiHu; y camIliB 1 caMOK HeTIIIMHCBbKOI momynsauii crocrepiraerbes 10-12-tm kpartHe
NEPEBUILEHHS! PIBHSA JIUCT€HE3Y IMOPIBHSIHO 3 AHAJIOTIYHMM IOKAa3HMKOM NOMJSIiNd 3
«YUCTHUX) PETiOHIB.

Ominka nepioay a03piBaHHS (BIK MepILOT KIaJKH) MEPILOTo Micis Nepexony y J1adopaTopHi
YMOBH IOKOJIIHHS KOMax IOKa3aB 3HAuyHE YINOBUIBHEHHS JJO03pPiBaHHS OCOOMH HETINIMHCBHKOI
MO

BuBdyeHO nuHaMiKy TOHAJalBHOTO AMCTeHe3y MpoTaroM 10 MOKONiHB3 PErioHIB 3 PI3HUM
pamiaiiiHIM HaBaHTAXEHHSM. 3TiHO 3 OTPUMAHUMHU JTaHUMH, B TOKOJIIHHSX MPOSBISETHCS
BEJIMKAa BIJMIHHICTh JMHAMIYHHUX XapaKTEePUCTHK YACTOTH TOHAJAIbHOTO IUCTEHE3Y;
HETIIIMHCHKA MOMYJIALIS IEMOHCTPYE YiTKO BUPAKEHY KOJIMBAJIbHY, B TOH yac sIK 3MiHa B 4aci
YIOMYJALIT 3 <UUCTUX) PETIOHIB Ma€ MOPIBHIHO MOHOTOHHY 3aJIEKHICTb.

Haii6inpm cknagHuM y iHTepIpeTaii ofepaHuX pe3y/bTaTiB € MOSCHEHHS TOro (axTy,
o 3a OMIMIHHUMU JaHUMH BCl TIOMYJIAIIT KOMaxX MOXOASATh 3 PETiOHIB, SIKI BIIHOCATHCS 0
«3eneHoi 30HM». OnHE 3 MpUINYLIEHb y IHTEpHpeTamii LbOro HpOTUPIYYs MOB’sA3aHE 13
PI3HHULIEIO Y Yacl HAJAXOMKEHHS Y HaBKOJIUIIIHE CEPEIOBUIIE PATIOHYKIIAIB Ta iX XIMIYHOTO
CKJIay, 10 BU3HAYAIOTh MPUPOTHUNA paaiauifHuii GpoH B HaceneHHX myHkTax [lomraBuiyHu
Ta Marapaui, Ta TEXHOTeHHO 3MiHeHHMH Yy Herimmui. 3aranbHO NpUIHATE BU3HAYCHHS
IHTEHCUBHOCTI pafialiifHoro ¢(oHy 3a TraMMa—BHUIIPOMIHIOBAYaMH3AIHIIAE T103a YBaror
HIMPOKUH CHEKTP 1HIIMX PaJlOHYKIIIIB, [0 3yMOBJIIOIOTH BUCOKUI T€HOTOKCUUHUHN e(eKT Ta
noB’si3aHi 3 Bukugamu AEC.

KmouoBi ciioBa: ionizing radiation, mobile elements, gonadal dysgenesis, genomic
instability.
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ENITEHETUYHI ®AKTOPHU IHAUBIAYAJIBHOI PAJIOYYTJIUBOCTI I
AJAIITUBHOI'O TIOTEHIIATY

EPIGENETIC FACTORS OF INDIVIDUAL RADIOSENSITIVITY AND ADAPTIVE
CAPACITY

Kpagenpb O.H.l, CoxkoioBa I[.O.2
1IHcmumym KAimuHKoi 6ionoeii ma eenemuunoi indcenepii HAH Ykpainu, Kuis, Ykpaina
2I'dancokuii yHigepcumem, [lonvwa
kaplibra@gmail.com

Kravets O.", Sokolova D.?
YInstitute of Cell Biology and Genetic Engineering, NAS of Ukraine, Kyiv, Ukraine
2University of Gdarisk, Poland

Beryn Ta Meta. MeToro TOCIHIKSHHS OyJI0 BUBUEHHS 3B'SI3KY EIIT€HETUYHOTO PO3MAITTS
B MEXax BHJIY, COPTY Ta BpOXal 3 pI3HOK IHAMBIAYAJIBHOIO PaTiOYyTIUBICTIO Ta
QIaTITUBHIMH MOYJIMBOCTSIMU POCIIMHHOTO OPTaHi3My.

Marepiain Tta mMeroau. Ha mpopocTkax KyKypyA3u MEpeBipeHO TinoTe3y Mpo Te, II0
OJIHOPIJHI TEeHETHYHO, ajieé eMIr€HEeTUYHO PI3HI OpPraHi3MH MaroTh PI3HY PaliOYyTIUBICTD 1
pagioalanTUBHy 3J4aTHICTh. BigminHocTi B mpodimsix MerwmoBanHs JIHK okxpemux
CyOmnonyJsiiii TpOpPOCTKIB BUKOPUCTOBYBAJIM SIK MapKep EMIreHeTUYHUX BIIMIHHOCTEH, a
BUX1J XpOMOCOMHO] abepartii — sk iHaukarop ypaznusocti JIHK Ta 1i 3MiH 3a pi3HUX pexKHMIB
YO-C onpomiHeHHs. Y [BOX cepiix €KCHEPUMEHTIB 3 TOCTPUM OJHOPA30BUM
yabTpaioeTOBUM BHUIPOMIHIOBAHHSAM Ta BIUIMBOM 32 CXEMOIO «JalTUBHUM — BHKIIUK»
MPOBEACHO  JOCHIDKEHHS  MOMJIMBOTO  OIOJOTIYHOTO  3HAYEHHS  €MIT€HETUYHOTO
noimiMopdizmy. VY  OCHIPKEHHI BUKOPUCTOBYBABCS LIUTOTCHETUYHHUN aHaNi3 BHUXOXLY
XPOMOCOMHUX a0epalliif 1 pecTpukiiani aHam3 3 HactynHuM [TS-ISSR-TIJIP, enirenetnany
«B1JICTaHb)» BU3HAUAJIN 32 MOKa3HUKOM Hes.

Pe3yibTaT Ta BHCHOBKM. BCTaHOBIIEHO 3Ha4yHI BIAMIHHOCTI Y BHXOJIl XPOMOCOMHUX
abepauiit Ta npodini metumonanHsa JJHK y konTpo:ni ta mij BrumoM Y®-C 1 npopocTKiB
3 pi3HUMHU PpodIIIMU MeTUITyBaHHA. BiaminHocTi B npodinsax metwmoBanns JJHK ta Buxomi
XpPOMOCOMHUX a0epaliif y KOHTPOJBHUX CYOIOMYJALIAX MPOPOCTKIB BKa3ylOTh Ha BIUIUB
Or0 Moka3HukaHa noukoakeHHs JIHK 3BuuaitHumu MetaboniyHUMU GakTopaMu, TAKUMU
sk TeruioBi konmuBaHHs abo A®K. [lepemukanHsS MeTHIIOBaHHS Ha (€ NOVO mija BIUIMBOM
pamianii B PI3HUX peXUMaX MOXKE CTaTH MapKepoM 3MiH eKCIpecii TeHiB, BKIIOUYEHHS
IHIYKOBaHOT pemnapaiii Ta 3axHCHI peakiii, M0 TaKOX TMpPOSIBISIOTh 3aJEKHICTh BIJ
€MIreHeTUYHOI0 CTaTyCy OpraHi3my.

Kawuosi caoa: radiosensitivity, adaptive capacity, epigenetic polymorphism, DNA
methylation.

52



TEHOMHA HECTABLIBHICTD SIK MOTEHIIMHUN MEXAHI3M 3B'SI3KY MIK
NPAMUMMI 1 BIJJAJTEHUMHU PAIOBIOJIOTTYHUMU EGEKTAMMA

GENOMIC INSTABILITY AS APOTENTIAL MECHANISM OF
COMMUNICATION BETWEEN DIRECT AND REMOTE RADIOBIOLOGICAL
EFFECTS

Kpagens O.I1., Cokonosa /1.0O., 'anuu T.B.
Incmumym knimunnoi 6ionoeii ma eenemuynoi inocenepii HAH Yxpainu, Kuis, Ykpaina
kaplibra@gmail.com

Kravets O.P., Sokolova D.A, Halych T.V.
Institute of Cell Biology and Genetic Engineering of the National Academy of Sciences of
Ukraine, Kyiv, Ukraine

Beryn Ta Mera. BusBieHHS MexaHi3My, IO BH3Ha4Ya€ 3B'SI30K MEPEANIOCIBHOTO
peHtreHiBcbkoro ta Y®-C onpoMiHEHHS HACIHHS POMAIIKU 31 CTUMYJISIIEI0 HAKOMMYEHHS
HU3bKOMOJICKYIIIPHIX aHTHOKCHIAHTIB HA 3aBEPIIAIEHUX CTAisIX OHTOT€HE3Y POCIHHHU.

Marepiann ta Meroam. JlocinipkeHHS B YMOBax BEreTaliiHOro JOCHIily MPOBEIEHO Ha
JIBOX TEHOTHIIaX pomamku antedynoi — Ilepnmui micocremy, ykpaiHChKOi cenekmii Ta ii
myTaHTy. Cyxe HaciHHsI OPOMIHIOBAJIM Ha PEHTIreHIBChKii yctaHoBII PYM-17 npu 1031 5-15
I'p, moTyxHicTb 1031 - 1,42 cI'p/c. YO-C onpominenns npu 103i 5-15 kJ[/M? IpoBOIMIA Ha
ycranoBli OBM-150 M (Vkpaina) 3 nsoma namnamu Philips Special TUV 30 W (BupoOHuK —
Hinepnanau). BuBuenns nepebynoB mnepBuHHOI cTpykTypu JIHK 3a ymoB pisHux no3
ONpoMiHeHHs 37iiicHeHo muisixom nposeneHHs I1JIP 3 BukopuctanHsM BochMmu ISSR-Ta
necsitu RAPD-mpaiimepiB. KnactepHuii aHami3 3aJ€KHOCTI Bif J03U OMPOMIHEHHS 3MIiH
cnekTpiB amrulikoHiB npu mnposereHHi ISSR-RAPD-IIJIP npoBeneHO 3 BHUKOPUCTaHHSAM
1HAeKcy noaioHocti XKakkapa.

Pe3yabTaT Ta BHCHOBKM. 3TiJTHO 3 OTPUMaHUMHM pe3yJlbTaTaMH, HPOSIBH 1HIYKOBAHOI
reHoMHoi HectabuipHOCTI (PII'H), ToOTO BimxunenHs nepBuHHOi cTpyktypu JIHK Big
HATUBHOCTI, CIIOCTEPIraloThCsl Ha CTaAll LBITIHHSA POCIUH 1 CYNPOBOIKYETHCS CTUMYJISLIEO
AQHTHUOKCHJIaHTHOro 3axucry. HaliGunbpm HMOBIpHO, IO 1€l 3B'A30K OINOCEpeaKOBaHUI
HiBUILEHHSAM BMICTY aKTMBHHUX (OPM KHCHIO — e(eKTy, L0 CYNPOBOKYE IHIYKOBaHY
reHOMHY HecTabu1bHICTh. Binoma nomidynkionansia poiab ADK, ygacts 1i€i rpynu croiyk
y CII'T curHanpHUX cHCTEMax Ta Pi3HOMAHITHUX 3aXMCHUX PEAKILISIX KIITHHH, BKIIOYAIOUH 1
3axucT Bix uyxoi «xuOHoi» JIHK. Brpara natuBnocti JIHK mnpu ompomiHeHHI MoOxe
copuiiMatucs 3aXMCHUMH cucTeMamMu KimiThuHH sK «xubHa» JIHK Tta crumymoBatu
depmentatuBHe yrBopeHHs ADK. Bzaemonis A®K 3 JIHK mpusBoauth 10 J0JATKOBUX
VITKO/DKEHh TEHETHYHOT'O MaTepiay, 3alyCKaloud CBOTO POJY JIAHITIOTOBY pEakIlito, TOOTO
TeHOMHY HECTaOUIbHICTh, siKa MOXe OyTH MepepBaHa pelnapaTHUBHUMH IMpOLeCaMH, II0
BIIHOBJTIOIOTh HATUBHICTh T€HETHYHOTO Marepiamy. Pe3ymbTatél JOCHITKEHHS JTO3BOJISIOTH
BBa)XKAaTH, [IJ0 TEHOMHA HECTaOIBHICTD € 3B'A3YI0UOI0 JIAHKOI0 MUK MPSAMUMH, «MIIIEHHUMI
edekTaMy BIUIMBY OIPOMIHEHHS Ha T€HOM KJITHHHM Ta repedyaoBaMu MeTaOoi3My Ha
3aBepIlANIbHUX eTamax OHTOreHe3y. 3amlporloHOBaHa TiMOTETHYHA cXeMma TpaHchopmartii
npsmux Y®-C innykoBanux mnomkomkenb JIHK y nosrorpuBane miaTpuMaHHs e(exTiB
TeHOMHOI HECTaOlIbHOCTI, 3YMOBJCHHMX akTuBaiielo yrBopeHHd A®DK 1 momaTtkoBux
nopymeHs HatuBHOCTI JIHK. ITinTpumka PII'H BimoOpaxae B3aemoniro mix JIHK ta ADK no
BKJIIOYCHHS 1HAYIHOEIBHUX perapaTuBHUX MPOIIECIB.

Karwuosi ciioBa: radiation induced genome instability, ROS, antioxidant protection.
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IONIZING RADIATION MAY AFFECT AMYLOIDOGENIC PROTEINS iN PEA
SEEDS

Kryvokhyzha M.*?, Litvinov S.%, Danchenko M., Khudolieieva L., Kutsokon N.%,
Barath P.%, Rashydov N.?

Ynstitute of Plant Genetics and Biotechnology, Plant Science Biodiversity Centre, Slovak
Academy of Sciences
’Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine
%Institute of Chemistry, Slovak Academy of Sciences

Introduction and aim. lonizing radiation is a harsh environmental factor and could induce
aging in plants. We hypothesized that radiation-related aging remodels proteome, particularly
triggering the accumulation of amyloidogenic proteins in tissues. Discovery proteomics
provides deep data on novel aspects of plant stress biology.

Materials and methods. The object of this study, pea (Pisum sativum), is an agriculturally
important legume. Research on the functional importance of amyloidogenic proteins was
never performed on this species. Pea seeds were irradiated by 50 Gy of X-rays. Afterward,
Fourier-transform infrared spectroscopy (FTIR) was used to investigate changes in the
secondary structure in 3-day-old seedlings. Specifically, we evaluated the ratio between the
amide | and Il peaks. Next, we performed protein staining with Congo red to compare the
presence of amyloids in the samples. In parallel, we profiled detergent-resistant proteome
fraction by ultrahigh-performance liquid chromatography coupled with tandem mass
spectrometry. Differentially accumulated proteins were functionally analyzed in MapMan
software, and PLAAC tool was used to reveal putative prion-like proteins.

Results and conclusions. We showed a reduced germination rate, yet higher plant height
and faster appearance of reproductive organs in the irradiated group compared with the
control; furthermore, we demonstrated more [-sheets and amyloid aggregates. We detected
625 proteins in detergent-resistant fraction, and 62 of them were annotated as putative prion-
like proteins. Of note, 29 proteins were significantly differentially abundant between the
irradiated and the control group. These proteins belong to several functional categories: amino
acid metabolism, carbohydrate metabolism, cytoskeleton organization, multi-process
regulation, protein biosynthesis, and RNA processing.

Acknowledgment. This work was supported by the projects of the EU NextGenerationEU
through the Recovery and Resilience Plan for Slovakia 09103-03-VV01-00142 and the National
Research Foundation of Ukraine 2020.02/0316.

Keywords: abiotic stress, prion-like proteins, amyloid aggregates, FTIR, Pisum sativum,
proteome.
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IIMTOrEHETUYHI E®EKTH 3A YMOB BHYTPIILIHBOI'O OITIPOMIHEHHSI
JIM®OLUTIB KPOBI JIFOJIUHHU **'Cs IN VITRO

CYTOGENETIC EFFECTS UNDER THE CONDITIONS OF INTERNAL
IRRADIATION OF HUMAN BLOOD LYMPHOCYTES *¥'Cs IN VITRO

Kypoukina B.A., be3npo6na JI.K., uranok T.B., Mamok [LA.
Inemumumym soeprux docnioxceno HAH Vkpainu, Kuis, Yxpaina, knitel@ukr.net

Kurochkina V. A., Bezdrobna L. K, Tsyhanok T. V., Maliuk LA.
Institute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Summary. Studied the frequency of chromosome aberrations in lymphocytes culture after
internal irradiation of human blood **’Cs at doses 0,1 — 0,54 Gy forin vitro under conditions
approximate to in vivo.

Beryn Ta mera. *'Cs € aHTPOIIOTEHHIM paliOHYKIIIOM, IO TOTPAILISE Y HABKOJIHIIHE
cepelloBHINle 3a pamiamiiHux aBapid. LluToreHeTnyHa MO3UMETpis € OAHUM 13 METOIIB
BU3HAUEHHIMOXKJIMBOI TIONIMHEHOI 1031 B OpraHi3Mi MOTepHuIMX BiJ pajialiiHUX aBapiil.

Metoro poGotu Oyln0 AOCHIIKEHHS YacTOTH HECTaOUIbHMX XPOMOCOMHHUX OOMIHIB Yy
KynbTypi JiMQOIHUTIB JTIOXMHA 3a BHYTPIIIHBOTO ONMPOMIHEHHS 3paskiB KpoBi °'Cs y
BIJIHOCHO MaJIUX J103aX in Vitro 3a yMOB, HAOIIKSHUX 110 iN ViVO.

Marepiasu Ta Metoau. 3pa3ku KpoBi oHOpa (4o0J0Bivoi crari, 37 poKiB) IHKYOyBalH 3
pO3YMHOM XJTOpHAy “>'Cs y CTEPHIBHHX IUTACTHKOBHX MpoOipKax ympomox 1,75 rox 3a
temneparypu 37 °C 1 MOCTIMHOrO nepeMillyBaHHs KJIITHH. [HKyOalilo KpoBl 3 XJIOPUAOM
Bcs NPUMMHSIIM TEPEHECEHHSAM 3pa3KiB y LEHTPUPYXKHI NpoOIpKH 13 KUBUIBHUM
CEpeIOBUILIEM 1 OCAPKEHHSAM KIITHH LeHTpudyryBaHHsIM. Jlo3u ONpOMIHEHHs 3a Yac
1HKyOAaIlii 3pa3kiB 3 pO3YHHOM 137CsCl cranosum 0,10; 0,18; 0,26; 0,39; 0,54 I'p. Ocamxeni
KIITHHU BiJIMUBald BiJl pajioi3oTOMy >KUBWUIBHUM cepenoBuiieM 4 pasu. HasBHicTh
3aJIMIIKOBOT Pa/lloaKTUBHOCTI Yy CYCNEH31l KIITUH Ta BIAMUBHIA pPIAMHI TNEpeBIpsuIM 3a
JIOTIOMOr0l0  raMMa-criekrpomerpa. [lomanbine KyabTUBYBaHHS KpoBi (48 romuH) 1
NPUTOTYBaHHA LIUTOTEHETHMYHUX TMpenapariB JIMQOLUTIB MPOBOJWIA 3a CTaHJAPTHOIO
MeTOouKOW. JloCHiKyBalu YacToTy HECTaOUIbHUX OOMIHIB XPOMOCOMHOIO THITYy 13
CYIIPOBIIHUM NapHUM (pparMeHTOM.

Pe3yabTatn Ta BHCHOBKH. BusiBIeHO, 1[0 micis BiIMHBaHHS KIITHH B iX CycreH3ii
3anumiaeTbes 10 6% pampioaktuBHocTi mpu 0,01% B mpomMuBHIA piauHi. 3aauIIKoBa
(HEeBIIMHMBHA) aKTUBHICTh Yy JiM(oLUUTaX OOYMOBIIOE X MOAATKOBE OMPOMIHEHHS MiJI Yac
HACTYITHOTO KYJIBTUBYBaHHSI, JO3M SKOTO, 32 HAIIMMHU PO3paxyHKaMu, craHoBmiH, 20 - 25 %
BiJl 703, OTPUMAHUX 3a 4Yac IHKyOamii 3pa3kiB KpOBI 3 PO3UMHOM BCsCl. [ToGynoBana
3aNIeKHICTh «03a-e(PEeKT» BHUXOAY HECTAOUIbHMX XPOMOCOMHHMX OOMIHIB 13 CYNpOBIIHUM
napHuM (pparMeHTOM BiAMoOBiAac JiHiHIN Mozaeni. Takox, BUSBICHO H0303aJI€KHE 3pOCTaHHS
BUXOMYy XpOMarugHUX abepariii, 00 NIATBEP)KYE ONPOMIHEHHS KIITMH B CTaiii
npoinidepanii. TakuM YMHOM ITMTOT€HETHYHA €(PEKTUBHICTh BHYTPIIIHBOTO OIPOMIHEHHS
TM(OIUTIB KPOBI JIFOAUHU B37Cs in vitro 3YMOBJIIOETHCS 1OTO CyMapHOIO JI€10 Ha KIITUHU Mif
yac iHKyOauii kpoBi (Gg) 1 HACTYMHOTO KyJIBTUBYBaHHsS Ui OTpPUMaHHS MeTada3zHuX
MJIACTUHOK. 3alpOTIOHOBAHO, /I KOPEKTHOTO BU3HAYCHHS ITUTOTEHETHYHOI €(PEKTUBHOCTI
BHYTPIIIHBOr0 OeTa-ompoMinenHs °'Cs MiM(OLKTIB HPKY/IIOI0U0i KPOBi TIOAMHE iN VivO
BHOCHTH TIONPABKy Ha BUXi abepalliii M1 yac KyJIbTHBYBaHHS KJIITHH IN Vitro.

Kirouosi cioBa: “'Cs, BHYTPIIIIHE OMPOMIHEHHS, IN VItr0, MUTOreHeTHYHA JO3HUMETPis,
JTIMQOUUTH KPOBI JIFOAUHH, HECTAOUIbHI XPOMOCOMHI OOMiHHU.
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PAJTIAIIIAHA BE3IIEKA FAJI}’SEI‘/JI TBAPUHHUIITBA B YMOBAX
PAJIAINIMHUX ABAPIU (na npukaani aBapii na YAEC)

RADIATION SAFETY OF LIVESTOCK SECTORS IN THE RADIATION
ACCIDENTS CONDITIONS (with example of the Chornobyl Accident)

Jlazapes M.
Hayionanvnuii ynisepcumem biopecypcie i npupoookopucmysants Ykpainu, Kuis, Ykpaina
Laz_rev@i.ua

Lazarev Mykola

Bracnimok  YopHoOWibChbKOi  KatacTpodu 3Ha4Ha  TepuTopii  YkpaiHu  3a3Hana
panmioakTHBHOTO 3a0pynHeHHA. Maibke 75% Tteputopii YkpaiHu 3a3Hana paioaKTHBHOTO
3a0pyIHEHHS 137CS, sKe OLIbII HIXK y JIBiUl IEPEBUIYBAJIO JT0aBapiiHUN piBeHb. Onaau, ki
BUIIAJIH 1] Yac TIEPEeMIIICHHS PaIi0OaKTHBHO 3a0pyIMHEHUX XMap HaJl TEPUTOPIE0 YKpaiHOTo,
30kpeMa, y Ilomicekomy paiioni KwuiBcekoi obGnacti, Hapomunpkomy, Kopocrenchkomy,
Jlyrincekomy paiionax JKutomupcrkoi obnacti i Ha miBaHi KuiBcbkoi ob6nacti, 0OyMOBHIN
dbopMyBaHHS 30H 3 MIJBUIICHUMH DIBHSAMHU 3a0pyIHEHHS TEpPUTOPIil B34 B37Cs, a rakox
PaliOaKTHBHAMH i30TONMaMy ioxy. Ananmis cmiBeignomenns mix "I ta **'Cs y Bukmmax i3
3pyHHOBAHOIO PEaKTOPY Ta BUBUEHHS MOro MOUIMPEHHsS y roctpy a3y po3BUTKY aBapii
JIO3BOJIMJIM CTBEP/KYBATH, HIO OiIbIE ITOJIOBHHU JWUTSYOTO HACEIEHHS YKpaiHH 3a3HAJo
HEraTUBHOTO BIUIMBY BiJl PaJil0aKTUBHUX 130TOIIB HOAY 4yepe3 pa/liloaKTUBHE MOJIOKO KOPiB.
II1sMH 3 iABHINGHAM DIiBHEM pamiOaKTHBHOTO 3a6pymHeHHs ' Cs i “*'| meruM unmnOM
CHIBIAJAl0Th, TOMY /Ul OILIHKM HEOE3MeKH Yy BHUMAAKy YpPaXKEHHS KPUTUYHMX Taimy3el
TBapUHHMIITBA ([TACOBHUILHOIO CKOTapcTBa) IMOTPIOHO BpaxoByBaTh (OpPMYBaHHS 03
ONPOMIHEHHS y TepIly 4epry Ha MOJIOYHY XyAoOy Bil LMX padioHYyKIiAiB. MeTorw naHOl
pobot Oyno OIIHUTH HEeOe3MeKy Il MOJOYHOI XydoOW MIISXOM pO3paxyHKy 103
ONIPOMIHEHHs XyJO0OM BiJl pajlioaKTUBHUX 130TOMIB Homy 1 1e3ito y roctpy ¢asy asapii s
MPUAHATTS PIIICHD 1010 TTOAIBIIIOT0 BUKOPUCTAHHS MTOTOJIB’ S Y TOBAPUHY BUPOOHHIITBI.

B po0oTi BHMKOPHUCTOBYB&JIUCS METOAM PETPOCIEKTUBHOI OLIHKUA PaJi0OaKTUBHOTO
3a0pyIHEHHS TepUTOPIi 31 4a ocrosi JTepaTypHUX JaHMX I10/10 CIiBBIJHOLICHHS Bcs i
B paJioakTHBHHMX BHMAIiHHAX Ticas aBapii Ha YAEC, a Takox naHi eKcliepuMEHTaIbHUX
JOCIIJKEHDb 31 MITYYHUM HAJXO/PKEHHSM Pa/iloaKTUBHOIO MOAY B OpraHi3M BEJIMKOi poraroi
Xy#o6u pi3HOro BiKy. B excnepumeHTax po3paxoByBaiM NOMIMHYTI A03u Ha I[3, ouiHoBanmm
¢i3ionorivyHinapaMeTpu TBapuH 1 iX MPOAYKTUBHICTb.

JocnipkeHHsMU BCTaHOBIeHO, mo micias aBapii Ha YAEC womouna xymoba, 1o
3HAXO/UJIUCS Ha TEPUTOPIi 3 BUCOKUM PiBHEM 3a0pyIHEHHS Pa/lloaKTUBHUMU 130TONIAMHU Bcs
i ¥ 3a mexamu 30HH BiJTUY’KCHHS 3a3HaJIa OIPOMIHEHHS OpTraHi3My B J103ax JecsTKiB cl pHa
BECh OpraHi3M BiJl 1¥7Cs i no 70 I'p Ha mmTononiOHy 3ay03y. Y ONFDKHIN 30HI BITIYKEHHS
YAEC 3a nanumu niTeparypu KOpOBU OTpuUMaiu ao3u: 10 2 I'p Ha opranizm 10 I'p na IIKT 1
250 I'p na I113. Bkazani 103U He PU3BOAMIM J0 3aru0esi TBApUH 1 CYTTEBO HE BIUIMBAJIM Ha
TPOAYKTHBHICTE MOJIOYHOI XyToOH. B eKCIIepUMEHTaX i3 IITYYHHM HaIXOIKSHHAM 'l B
OpraHi3M XynoOH pi3HOTO BiKy MOKa3aHO, 1o npu jgo3ax Bix 10 go 1000Ip Ha mmronoaioHy
3aJ103y BIZICYTHICTB 3aru0eni 10pocioro moroiis’s kopis i 3arudens 50% tenst npu 1031 750
I'p va LI3. Benuki 1031 BUKIMKAIOTH 3HA4HI 3MIHU y (1310JIOTTYHUX MapamMeTpax 1y JAeSKUX
BUIIAJIKaX BTPATy NPOAYKTHBHUX SKOCTEH TBapHH. TaKUM YMHOM IpPU HAJXOPKEHHI MPOAYKTIB
SIEPHOTO TIOJIUTY Y HABKOJIUIITHE CEPEIOBUIIE BUHUKAIOTh HAHOUTBITY HeOE3MeKy I 370POB s
TBapHH MPEICTABISAIOTH Pa/Il0aKTUBHI 130TONHN HOMY HIXK LIE3iI0.

KarwuoBi cioBa: panioakTuBHE 3a0pyJHEHHs, MOIIMHYTa /03a, PaJiOaKTHBHUU Hop,
MOJIOYHA Xyz100a.
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ITPOBJIEMHX BUKOPUCTAHHA BUJTYUYEHUX 3EMEJIb 30(b)B YAEC Y
CIVIbCBKOT'OCITOJAPCBKOMY BUPOBHUIITBI

USAGE PROBLEMS OF THE REMOVED LANDS OF THE CHORNOBYL NPP
UNCONDITIONAL (MANDATORY) RESETTLEMENT ZONE IN AGRICULTURAL
PRODUCTION

Jlazapes /1., Kiteniko A.
Hayionanvnuii ynisepcumem biopecypcie i npupoookopucmysants Ykpainu, Kuis, Ykpaina
Lazarevdn@gmail.com

Lazarev Dmytro, Klepko Alla

[Tpuitasatra y 1991 p. 0oCHOBHUX 3aKOHIB MPO MPABOBUN PEKUM TEPUTOPIH Ta coliaabHUMA
3axUCT mocTpakianux, Big aeapii Ha YAEC rpomansH, mo BBaXaluCs BEITUYEC3HUM
JMOCSITHEHHSIM Yy TpoOiemMi paliallifHOro 3aXHMCTy Ta COLIajdbHOI MIATPUMKH HaceleHHs. B
pe3yabTaTi peanizaimii UX 3aKOHIB TPOBEJACHO TaK 3BaHE «30HYBAaHHSI» paTiOaKTHBHO
3a0pyaHeHUX TepuTopid Ha 0aszi KpuTepiiB, Ha SAKUX MPOBOAMIIACS €BaKyallisl HAcEleHHS Yy
rocTpuii nepion po3BuTKy aBapii Ha UAEC, 1m0 Bke BHOCHJIO MEBHHI KOHCEPBAaTU3M B IPHU
OIIIHII PajioIOriuHOl cUTyallii B HAacCeJlIeHUX MyHKTax. HacminkoMm Takoi peasnisaiiii 3aKOHIB €
npo6ieMa HeBiAMOBITHOCTI HAXO/PKEHHS TUX UM 1HIIUX HACEJICHHUX ITYHKTIB 10 BCTAHOBIICHUX
KPHUTEPIiB 30HYBAHHS TEPUTOPIi.

Jpyroto nmpobaeMoro TaKoro 30HyBaHHS CTAJIO T€, 1[0 B 3aKOHAaX HE BIAOKPEMIIEHI MiJIX0AU
JI0 TIPOBEICHHS 30HYBaHHSI MK MEXaMH HaceleHMX IYHKTIB 1 TepUTOpii 3a MexaMmu
HACEeJIEHWX  NYHKTIB, 30KPEMAIUIOL]  CLIbCHKOTOCIONAPChbKUX  Yriib.  BpaxoByroun
3aKOHOMIpHOCTI  ()OPMYBaHHS  paJlOAKTUBHMX  CJIilIB Ha  BEJIUKUX  TEPUTOPISAX
(HEpIBHOMIPHICTb, IUIAMUCTICTb, PI3HUN PpaJIOHYKIIHUNA CKJIaa) y OaraTbox BHIIaJKax
paniamiifHa CHUTYyallii Ha CLIbCHKOTOCIONAPCHKUX YTIAASX BiIPI3HAETHCS BiJ TMOKa3HUKIB
PaaloaKTUBHOIO 3a0pyIHEHHS HACEJIEHOTO MYHKTY. Alle B JAepkKaHUX JOKyMEHTaX, y 4MCIl
KaJacTpOBUX KapTax JlepikpeecTpy, CLIbCHKOTOCTIONAPCHKI Yrif/isd MOMIYHI SIK PaiOaKTUBHO
3a0pyaHeH1.Oco0IMBO 11€ CTOCYEThCS HACENEHUX IYHKTIB TEPUTOPIi 30HM OE3yMOBHOIO
(0OOB’S3KOBOTO) BIJCENICHHSA, J€ HaceleHHs He Oyao BiJCEIeHO 1 MPOXKUBAE 0
CHOTOJIHIIIIHBOTO Yacy, ajie BIAMOBIAHO 30 BUIIE3raJaHUX 3aKOHIB HE MOXKE€ BUKOPHUCTOBYBATH,
BUBEJIEH1 3 001y, yrifjs y CUIbCHKOTrOCIOAAPCHKOMY BUPOOHUIITBI.

Tperss mpoGnema, Ha Hall MOMIAA, CTOCYeThcs mpouenypu neperisiny 3oH YAEC. Lla
Ipoleaypa HACTUIBKM 3a0praHi3oBaHl 1 3a0IOpOKpaTH30BaHa 1 HETaTHMBHO CHPUNMAETHCS
HACeJeHHSAM 3 PAJOM OO €KTHBHUX MpPUYMH, 10 PEaTbHO peaji3yBaTH ii JyKe BaxKKO.
Hanpukmnan 3a wMaiibke copokapiunuil mnepion micias asapii Ha YAEC mnepermisig 30H
paslioaKTUBHOTO 3a0pYyIHEHHS JJIsl HaCeJIeHUX MYHKTIB BiOyBcs auie 2 pasu —y 2004 poui
KOJM 5 HaceleHUX NyHKTI BonuHcpkoi 1 PiBHEHCBKOI 00iacTi 3 Ipyroi 30HU IEpeBenu y
Tpetio 1 y 2014 porii, KoJM 4YeTBEPTY 30HY BUBEJH 13 CKJIQAY PaZiOaKTUBHO 3a0pyIHEHHX
TEPUTOPIN K0T, 00’ €KTUBHO, 1 HE MIOBUHHO OyJ10 OyTH 3a KPUTEPISIMHU TOTO K CAMOTO 3aKOHY
PO MPaBOBUH PEXHUM TEpUTOPiH. SIKIIO 3 HAaceleHUMH MyHKTaMu IpoliemMa IMoB’si3aHa y
nepuy 4yepry 3 MUTaHHSMHU COLIAJIbHOTO 3aXMCTy HACEJeHHS 1 TPYOHOLIl 3 TMEepenisioM
JOCTAaTHbO 0O0JI0Yi, TOMpOoOJIeMa 3 TMOBEPHEHHSM Yy CUIBCHKOTOCHOAAPChKE BUPOOHHUIITBO
TEPUTOPIA  CUIBCHKOTOCTIONAPCHKOTO  TPU3HAUYCHHS TOBMHHA  BUPINIYBaTHUCA  OUIBII
ONEpaTUBHUM 1, HaBiTh, MPUCKOPEHUM NOpsakoM. OcCOOIMBO y CHOTOAHIIIHINA Yac, KOIU
BEJIUKI TEPUTOPIi, Y TOMY YHCII CUTbCHKOTOCIIOAAPCHKOTO MPU3HAYEHHS B YKpaiHi THMYaCOBO
BTPAYCHIB Pe3yNbTaTi OKyIMallii, BeAeHHs 00MOBUX Miii, MiHyBaHHATA iH.. CIIiJ BIAMITUTH, 1110
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paaioNioTiuHa CHUTYyallisl Ha PaJiOaKTUBHO 3a0pYIHEHHX TEPHUTOPIAX, Y TOMY YHCIl 1 Ha
TepuTopii 2-i 30HU 3a yac, 10 MPOUIIOB 3 MOMEHTY IPUNHHATTS 3aKOHIB, iICTOTHO 3MiHMJIACH 1
cTasa y JeKiIbKa pa3iB «Kpamiowy, MOBEPHEHHSI, BUBEJACHUX 3 00ITY, CLITbCHKOTOCIOAAPCHKUX
yTifb 00’ €KTUBHO Oy/ie CIPUATH 3MIITHEHHIO ITPOIOBOJIBYOT OE3MEKH JIEPIKABH.

YerBepra npobiiemMa MOB’s3aHa 3 TEXHIYHUM 3a0€3MEUEHHSM ITPOBEICHHS PaJlioNOriYHUX
JOCITIJPKeHb 1 HAYKOBOTO CYITPOBOJY IMiJTOTOBKH €KCIIEPTHUX BUCHOBKIB MO0 BiJMOBIIHOCTI
PIBHIB PaJi0aKTUBHOTO 3a0pyAHEHHS TEPUTOPI KPpUTEPisiM 30HYBaHHs. B kpaiHi Hemae Takoi
NOTY)KHOCTeH, mo Oymu 3amisHi Hampukinoi 80-X, mowyatky 90-X pOKiB NpH MPOBEICHHI
MacHmTaOHUX PaJIONOTIYHUX OOCTEKEHb. AJle 3a Il POKH 3a0€3MCYCHHSIM HAKOIMMYCHUN
BEJIMYE3HUI OCBIJI B 1HCTHUTYTI ciibcbkorocnomapcebkoi pamionorii HYBIIl Ykpainu mono
OIIIHKK pamiamiiHoi cHuTyarii Ha CIIbCHKOTOCHONAPCHKUX — YTiAASX, IO JO3BOJIUTH
ONTHMI3yBaTH 1 3HAYHO 3JCHICBUTH POOOTH 3 TIOBEPHEHHS BHBEICHUX 3EMelb
CLIBCHKOTOCIIOAPCHKOTO MPU3HAYCHHS y arpapHe BUPOOHHIITBO.

KirouoBi ciioBa: panioakTuBHE 3a0pyIHEHHS, 30HH pagioakTuBHOrO 3a0pyaHenns YAEC,
Nepersiy] 30H, BUITYYEeH] 3EMIIL.
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BUKOPUCTAHHA CTABIJIBHUX Cs TA Sr IJISA ONIHKA KOE®DIIIEHTIB
HAKOIIMYEHHS IX PAJIIOAKTUBHHUX I30TOIIIB

THE USE OF STABLE Cs AND Sr AS PROXIES FOR THE ESTIMATION OF
RADIONUCLIDE SOIL-PLANT TRANSFER FACTORS

Jlepuyk C., Kammapos B., Mopo3zosa B., [1aBitouenko B.
Ykpaincokuti Hayko80-00CiOHUL IHCMUMYM CilbCbKO2OCNOO0APCHKOI padionozii
Hayionanvnoeco ynieepcumemy oiopecypcie i npupoooxkopucmyeants Ykpainu
slavalevchuk64@gmail.com

Levchuk S., Kashparov V., Morozova V., Pavliuchenko V.
Ukrainian Institute of Agricultural Radiology,
National University of Life and Environmental Sciences of Ukraine

KoeoilieHTH HAKONMWYCHHS PAMiOHYKIIIIB € KIIOYOBUMHU BXIJHUMHU JIAHUMHU JUIS
MOJICJIIOBaHHSI TEPEHOCY PAaIlOHYKIIIIB y HABKOJUIIHHOMY CEPEIOBHUIII Ta I OILIHKHU
pU3UKy Ans Jroaed 1 aumkoi mpupomu. OmHakis OaraTbox KOMOIHAIN I'PYHTOBHX YMOB,
BUJIIB POCIUH (MPOAYKIIii) Ta pagioOHYKIiAiB Taka iHQopmarllis oOmexeHna. Ctae Bce OLIbII
NOLIMPEHNM BHKOPHCTAaHHS KOe(illi€HTIB HAKONMYEHHS CTa0UIbHUX €JIEeMEHTIB, KOJH JaHi
HI0JI0 1X paJioaKTUBHUX 130TOMIB BijcyTHI. [locTae muTaHHSA MPaBOMIPHOCTI TAaKOTO MiAXOMdY.
Meroto naHoi pobotu 6gyJ10 BCTAaHOBJICHHS 3B’SI3Ky MK Koe(ilmieHTaMH HaKOIWYECHHS
pallOHYKIII/IIB *'Cs i ®Sr) ta ix crabimeHEX i30TOMIB. ExcnepumenTtanbHi  poOoTH
npoeeneHi 'y 2020-2022 pp. JocCHiIKEHHSM OXOIUIEHO JOMIHYIOYl THIIH YHTIB
Vkpaiucskoro ITomices Ta OCHOBHI KY/IbTYpH, SIKi Ha HHX BHPOIIYIOThCA. AKTHBHICTB = Cs Ta
90gr y BiaiOpaHuX NpoOax TIPyHTY Ta POCIMHHOCTI BH3HAayalachb METOJaMH TraMMa-
cnekTpoMeTpii Ta pamioximii, BiamoBigHO. KoHueHTpamii cTabiIbHUX 383Cs ta Bsr
BHMIPIOBAITICH TTiCIIS BiAOBIAHOI MiArOTOBKH 3pa3kis Ha Mac-criekrpomerpi NexION® 2000.
OTpumaHi eKClepUMEHTaNIbHI Pe3ylbTaTH MOKa3ald HasBHICTh CIAOKOIMIHIMHOI MO3UTHBHOI
Kopensli MK Koe(illeHTaMH HaKOIWYEeHHS BCs y TNPOAYKTHUBHUX OPraHax 3€pHOBUX
KyIbTYyp 1  BIANOBIJHMMM  Koe(]illieHTAaMM  HAKONMWYEHHs  Horo  crabuIbHOIO
130TOITY,pPO3PaXOBAHUMUIIISL  KACIOTOPO3YMHHUX(OPM  IOTO  €JIEMEHTY Y  IpYHTI.
BpaxoByroun BenuKi HEBH3HAYEHOCTIOIIHOK KOe(Illi€HTIB HAKOMHYEHHS B'Cs  pami
KOpeJSLINHI ~ 3aJeKHOCTI, Yy TMepHIoMy HaOJNMKEHHI, MIATBEPIKYIOTb MOKIHUBICTh
BUKOPUCTAHHA KOE(IIIEHTIB HAKOMHYEHHS CTaOITBHOTO I€31f0 AJs OI[iHKUA O010JI0T19HOT
JOCTYITHOCTI  HOro  pafioakTUBHUX 130TomiB. BcTaHOBIEHO TiCHHUH  3B'I30K  MiX
Koe(ili€eHTaMl HaKOIUYEHHS BiCs s CyMillll MPUPOJHUX TpaB Ta KoedilieHTaMI
HAKOMUYEHHS I[I€I0 POCIHMHHICTIO KUCIOTO-PO3YMHHUX (DOpPM HOro CTaOUIBHOTO 130TOMY.
3B'130K JTiHIMHMMA, ane Koe(ilieHT npomnopiiiHocTi Outbmui omuHumi (2.8). Ha 6a3si
eKCIepUMEHTaIbHOT 1H(OopMaIil BCTaHOBIEHACUIIbHA JIIHIHHA IMO3UTHBHA KOPEIALIS MIiX
KoeQilieHTaMl HaKOIMUYEHHS 905y y 3€pHO PaHHIX 36pHOBUX KYJBTYpP, B 3€pHO KYKYpYy/I3H, B
IOPUPOJHE PI3HOTPAB’sl Ta BIIMOBIIHUMH Koe]illieHTAaMM HAKONMHWYEHHS HOro crabiibHOro
130TOITY,pO3pax0BaHUMUJISE OOMIHHOI Ta KUCIOTOPO3YMHHOI (DOPM LIBOTO €IEMEHTY Y IPYHTI.
KoedimieHTH HaKONMWYEeHHs CTAaOUIBHOTO CTPOHIIO Yy NPOAYKTHBHI OpPraHd POCIHH,
po3paxoBaHi JUIsi OOMIHHOI ab0 KHUCIOTO-pO3YMHHOI (hOpMaMu IBOTO €JIEMEHTY Yy IPYHTI
MOXyYTh OYTH BHKOPHCTAHi JUIS OLIHKM BiANOBIZHMX KOG(Il[i€HTIB HAKOIMYEHHS ~ S,
Koedimientn HakonmudeHHs CTaOUIBHMX I€3110 Ta CTPOHIIIIO, PO3paxoBaHi 3a iX BAJIOBUM
BMICTOM Y IPYHTI, 3HaUHO HMXY1 BIATIOBIAHUX KOE(IIIEHTIB IS IX PaJi0OaKTUBHUX 130TOIIIB.

KrouoBi ciioBa: xoedilieHT HAKOMMYCHHS, 11€31H, CTPOHIIIH
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CTPYKTYPHI IOKA3HUKU YI'PYIIOBAHb MAKPO3OOBEHTOCY Y
BOJOMMAX YOPHOBWJIbCBHKOI 30HU BITUYKEHHSA

STRUCTURE OF MACROZOOBENTHOS COMMUNITIES IN THE RESERVOIRS
OF THE CHERNOBYL EXCLUSION ZONE

JIAmeHko B.A.l, I'ynkoB [[.1.2, Karnsu O.€.2
volodymyrliashenko1992@gmail.com
1Ha6qaﬂbH0-HayK06mZ yenump "I[ncmumym 6ionoeii ma meouyunu" Kuigcorkozo
HayionanbHo2o yHieepcumemy imeni Tapaca [lleeuenka, Kuig, Ykpaina
2I;Ltcmumym eiopooionocii HAH Yxpainu, Kuis, Yxpaina

Liashenko V.A.}, Gudkov D.1.%, Kaglyan A.E.?
'Educational and Scientific Center "Institute of Biology and Medicine", Taras Shevchenko
National University of Kyiv, Kyiv, Ukraine
?Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

Beryn Tta mera. JlocmipKeHHS TPUBAJIOTO BIUITMBY 10HI3YIHOYOTO BHUIIPOMIHIOBAHHS Ha
010Ty Ha piBHI MOMYJAIiN Ta €KOCUCTEM € BKpail HEOCTaTHIMU, a HasABHI — CyNEePEUINBUMHU.
He BuBYEHHI TakoX BIUIMB MaJIMX 103 ONMPOMIHEHHS Ha PiBHI 0araTOBUIOBUX YIPYIIOBAHb.
Tomy Meroro poGotu Oyno AOCHIAMTH BUAOBUU CKIJIAJ, HIUIbHICTE Ta Oiomacy OeHTocy
BosIoM YopHOOMIBbCHKOT 30HM BiguykeHHS (U3B) Ta omiHMTH 3B’S30K IMX NOKAa3HHKIB 3
dakTOopamMH JIOBKUIIS, B TOMY YMCIl 3 TOTYXHICTIO TOIJMHEHOI J03U 30BHINIHBOTO
OTIPOMIHEHHS.

Marepiann Ta meroau. ¥ snunsi 2021 poky Bioupanu npodu OeHTOCHUX 0e3XpedeTHUX 3
YOTHPHOX JUITHOK KOJHUIITHKOI akBaTopii BojoiMu-oxonomkyBada (BO) HAEC, m’atu o3ep B
mexxax U3B ta gingaku p. Ilpun’are (6111 M. YopHoOumb). s OLIHKM SKOCTI BOJHOTO
cepeloBHUIlla po3paxoBaHo OiotuuHi ingekcu Biological Monitoring Working Party Index
(BMWP) ta Average Score Per Taxon Index (ASTP). lns omiHKM piBHA OPTaHIYHOTO
3a0pyHEHHsT po3paxoBaHO iHJAeKcH canpoOHocTi Goodnight-Whitley ta Zelinka-Marvan.
JUis  OWIHKM 3B’A3KY MDK CTPYKTYPHUMH IIOKa3HUKaMH OEHTOCHMX YIPYIIOBaHb,
TAPOXIMIYHUM CKJIa/I0M BOJM Ta PIBHSAMHU 30BHIIIHBOTO OMPOMIHEHHS IIPOBEACHO OpAMHALIII0
3a MmetosioM Canonical Correspondence Analysis (CCA).

Pe3yabTaT Ta BHCHOBKHM. 3apeeCcTpOBaHE BHAOBE 0araTrcTBO OEHTOCY € HHU3BKHM Ta
Hamuye 43 Buau. Y BO 3nHaiineno 17 BumiB OeHTOCHHX 0e3XpeOeTHUX, MO0 € HAHIKYUM
3HayeHHsAM 3 2016 poky. Takox mis BO 3apeectpoBaHO MiHIMajgbHI NMOKAa3HUKU PSACHOCTI
JIOHHUX YIPYIOBaHb 3a BeCh MepioJ] cnocrepekeHHs. 3a inaexcamu BMWP ta ASPT ouineno
“HU3bKY” SKICTb BOJM BCIX JociHipkeHux Bogoim UY3B. Haiiripmy skicte Boau
3apeecTpoBaHo /uid 03. [InroToBuIle, a HaliBuILY — /1S 03ep Bepmmna, A30yuun Ta I'nuboxke.
3a ingekcamu Goodnight-Whitley Ta Zelinka-Marvan piBenb canpoOHOro 3a0pyqHEHHs
OIIIHEHO SIK «BHCOKHI». Pe3ynmpTaTy BKa3ylOTh Ha 3HaYHE TPHBAJE OpraHidHE 3a0pyaHEHHS
JocikeHux BoxoiM. IIpore, oTpuMaHi 3a MOKa3HMKaMKU OEHTOCY OIIIHKHM SKOCTI BOJU HE
KOPEJIOIOTh 13 BIAMIHHOCTSAMHU XIMIYHOTO CKJIaJy BOJM Ta PIBHAMU 30BHIIIHBOTO J1030BOTO
HaBaHTaxeHHsA. OTpUMaHi pe3yabTaTd HE JO03BOJIAIOTH CTBEPIXKYBATH MPO 3B’S30K MIXK
BUIOBUM CKJIAZIOM, PI3HOMAHITTSM Ta IMOKa3HUKaMHU PSCHOCTI IOHHHUX YTPYIOBaHb, a TAKOXK
PIBHAMHM 30BHIIIHBOTO OMPOMiHEHHS Y Bofoimax U3B. JlocmikeHHs: BUKOHAH1 3@ MiATPUMKHU
HarmionansHoro dhonay gocnimkens Ykpainu (mpoekt Ne 2020.02/0264).

KurouoBi ciioBa: YopHOOMIBChKA 30HA BIAYYKEHHS, BOAOWMH, OEHTOCHI YrpyIOBaHHSI,
OiloiHAMKaLlis, PaTiOHYKIIIHE 3a0pyIHEHHS, TOTYKHICTh 30BHIIIIHBOTO OIIPOMiHEHHS.
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SCREENING OF PLANT PRION-LIKE PROTEINS BY SPECTROSCOPIC AND
MICROSCOPIC METHODS

Litvinov S.!, Rashydov N.!, Danchenko M.?, Kutsokon N.}, Kryvokhyzha M.?,
Khudolieieva L., Nesterenko 0.3, Sakada V., Berezhna V., Khoma Y.}
YInstitute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
?Institute of Plant Genetics and Biotechnology, Slovak Academy of Sciences, Bratislava,
Nitra, Slovakia
¥The Spanish National Research Council, Granada, Spain
slitvinov83@gmail.com

Introduction and aim. Prions and prion-like proteins have been actively studied for
more than four decades. In recent years, the issue of transmission of prion-like proteins along
food chains from plants to animals, and the possible consequences of such transferring, has
attracted considerable interest. The probability of transmission along food chains significantly
increases by the effect of environmental stress factors, which can lead to the accumulation of
prion-like proteins in plant tissues. In this regard, an important aspect of the study of prion-
like proteins is isolating and identifying probable prion proteins from plants exposed to
abiotic stress factors.

Materials and methods. The “gold standard” of methods for determining the presence
of proteins with prion properties is considered to be X-ray crystallography (for determination
of the B-conformation). But this is an expensive and time-consuming method, requiring
already isolated and purified prion-like proteins in sufficient quantities. Another way is also
possible — searching for amyloid aggregates in plant material and subsequently identifying the
proteins that form them. In our work, we use spectroscopic and microscopic methods for these
purposes, which are organized according to the principle of two stages of “screening out” the
experimental variants and then identifying prion-like proteins in those variants that have
passed the selection.

Results and conclusion. At the first stage, plant material of all experimental variants
with the impact of a certain stressor of different intensity and/or duration of action is
collected. The material is dried and ground to a fine powder. Then ATR-FTIR spectroscopy
of the obtained samples is carried out. In the spectra taken, the ratio of the peak areas of Amid
I1 to Amid I is determined. A statistically significant decrease of this ratio compared to the
control is a marker of the possible formation of amyloid aggregates. For further analysis, only
variants that are significantly different from the control are selected. At the next stage,
preparations from the selected variants are studied on a fluorescent and polarizing microscope
using standard methods of staining with amyloid-specific dyes thioflavin T (histological
preparations) and Congo red (proteins extracted by the methanol method, denatured by SDS,
and redissolved in formic acid). Only those variants selected at the first stage are taken for
identification, in which microscopic examination showed the presence of amyloid complexes.
Finally, in the last step, the amyloidogenic proteins purified by SDS and formic acid from the
sonicated amyloid complexes are identified by mass spectrometry. The identified proteins can
be further studied for possible prion activity. Thus, the three-stage screening scheme for
amyloidogenic proteins proposed and tested by us makes it possible to effectively and
frugally solve the problem of identifying prion-like proteins synthesized in living organisms
under environmental stress.

Keywords: prion-like proteins, prions, amyloids, stress.
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IHTEPAKTUBHA KAPTHUHA BIVIMBY PI3BHUX 103 PEHTT'EHIBCBKOI'O
OITPOMIHEHHS HA IOSIBY TEHOMHOI HECTABLJIBHOCTI,
IMPIOHOITIOAIBHUX BUIKIB TA 'TOPME3UCHUX E®EKTIB

INTERACTIVE PICTURE OF THE IMPACT OF DIFFERENT DOSES OF X-RAY
IRRADIATION ON GENOMIC INSTABILITY, THE APPEARANCE OF PRION-
LIKE PROTEINS AND HORMESIS.

Jlitinos C., Cokonosa /[I., Cakana B., 'amuu T., Kymoxons H.,
Kyk B.B., Kpagenp O., Pammngos H.
Tnemumym kaimunnoi 6ionoeii ma eenemuunoi ingcenepii HAH Ykpainu, Kuis, Yxpaina
slitvinov83@gmail.com
Litvinov S., Sokolova D., Sakada V., Galich T., Kutsokon N.,
Zhuk V., Kravets O., Rashydov N.
Institute of Cell Biology and Genetic Engineeringof NAS of Ukraine, Kyiv, Ukraine

Beryn Ta mera. BusiBneHHs y pociuH NpioHONOAIOHNX O1IKiB,AOCIIIKEHHS MEXaHI3MiB 1
(dakTopiB X YTBOPEHHS € OJHIEIO 3 KIIFOUOBUX CydacHUX MpoOIeM XapuoBoi 6e3neku. MeToro
JOCIIJKEHHSA Oyna OLIIHKA €(heKTUBHOCTI BILTUBY pI3HUX 03
PEHTTEHIBCHKOTOIIEPEIIOCIBHOTO ONMPOMIHEHHS HACIHHSHA IMOJANBINY TOSBY y BEreTyIOUUX
POCIIMH MPIOHOMOIIOHUX O1JIKIB, IPOSBIB TCHOMHOI HECTa01IbHOCTI Ta TOPME3UCHUX €EKTIB.

Marepiann Ta Meroaum. Cyxe HACIHHSI TOpPOXY COPTY «APOHIC» OINPOMIHIOBAIH
PEHTTeHIBCHbKUMH MpoMeHaMHU y 1031 5-50 I'p, moryxnicte go3u —1,42 cl'p/c. Jocnimkenus
CTPYKTYypU OUIKIB NPOBOJWJIM METOAOM 1H(PAaUepBOHOI CIEKTPOCKOMII 3 IMEPETBOPEHHIM
®yp'e (FTIR). fAx mapkep aminonizariii, TOOTO Mepexoy a-cripanei O6ika B -CKiIaayaTicTh
MiJ BIUIMBOM CTPECOBOTO YMHHHKAa BUKOPHUCTOBYBaIM crmiBBimHOIEHHS Awmin [I/Awmig L
BuBueHHs1 e(ekTiB FreHOMHOI HecTabuIbHOCTI, TOOTO NepedynoB nepBuHHOI cTpykTypu/HK
32 YMOB PI3HMX /03 OIPOMIHEHHs 3JiMCHEHOUUIsIXoM TmpoBeaeHHss [IJIP 3
BukopucTaHHAMIST-ISSR-RAPD-npaiimepis. KiactepHuil aHamiz 3ajeXHOCTI BiJ 103U
OTPOMiHEHHSI 3MiH CHeKTpiB amrutrikoHiB mnpu  npoBeneHHi IST-ISSR-RAPD-ITJIP
IPOBE/IEHO 3 BUKOPHUCTaHHAMIHJEKCY noaioHocTi XKakkapaa. [IpoBeseHo OLIHKY 3a1€KHOCTI
BIJl 103U LIMPOKOTO CHEKTPY MOP(PO-(Hi310J0TTYHUX MOKA3HUKIB POCIIUH.

Pe3yabTaTn Ta BUCHOBKHM. [Toka3aHo, 1110 71030Ba 3aJ€KHICTh BHUXOIY MPIOHOMOIIOHUX
OUIKIB € IPSAMOKYTHOIO TirepOosI00 3 TOUYKOK BUXOAY Ha miuaTo npu a031 15 I'p. Haibinpmi
O3HaKM T'€HOMHOI HECTaOUIbHOCTI, OILIHEH1 3a 3HI)KEHHSIM CIHOPIIHEHOCTI 3 KOHTPOJIBbHUM
BapiaHTOM criekTpiB amrnTikoHiB mpu RAPD—ISSR-ITJIP anamnizi JIHK, cnoctepiratorscst mpu
1031 onpomideHHs 5—10 I'p 3 moyaTkoM miABUIIEHHS cnopiaHeHocTi npu 15 I'p Ta moBHUM
MOBEPHEHHSM JI0 KOHTPOJIbHUX 3HaueHb Ipu 1031 20 ['p. [1eBHA BIAMIHHICTH CLIOCTEPIra€THCS
npu ITS-I1JIP anani3i; mnoBHE BiTHOBJIEHHS CIIEKTPIB aMILIIKOHIB criocTepirany jume mpu 50
I'p. l'opmesucHi edexTH, 1m0 BU3HaUYaIH 32 MOPGO-(]Pi310JI0TTUHUMU MTOKA3HUKAMH (CXOXKICTb,
BUCOTA POCIIUH, YUCEIBHICTh CTPYUKIB Ta 6001B), MOYMHAIM criocTepiratuchk npu 031 10 I'p 3
MOCTYNOBUM TiaBHIIEHHSIM mposiBy npu 50 I'p. [lokazano, 1o miJBHINEHHS YUCETHHOCTI
0600iB CyNpOBOIKYBaJIOCH MOHOTOHHHMM 3HIDKEHHSIM iXHBOI Bard. AHalli3 BChOTO MacHUBY
OJIEpXKAHUX JIAHWX, OCOOJMBO ICHYBaHHS 3arajibHOi TOYKH OidypKarlii J030BOI1 3aJ€KHOCTI
BCIX MOKa3HHUKIB npu ngo3ax 10-15 I'p, no3Bonse 3poOuTH momepenHiii BHCHOBOK MpH
ICHYBaHHS 3aJIGKHOCTI MIDK TIOSBOIO TPIOHOMOMIOHUX OIIKIB Ta e(eKTaMd TEHOMHOI
HECTaOUIbHOCTI, /10 AKUX BIIHOCATHCS 1 TOTalbHI MOp(}0-(i3i0I0TiuHI 3MiHU OpraHi3My.

IMoasika. Jlocnimkenns miarpumane rpantom HIAD®Y #2020.02/0316.

KurouoBi cjioBa: mnpioHomomiOHI OuTKM, e€peKkTH TEHOMHOI HecTallaIbHOCTI, Mopdo-
¢bi3ionoriyHi 3MiHU OpraHi3My.
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PANIOAKTUBHE 3ABPYIHEHHSI ITPOAYKTIB TBAPMHHHUIITBA )
MENIKAHIIB HACEJIEHUX ITYHKTIB HAPOAUILIBKOI TEPUTOPIAJIBHOI
T'POMA/JIU KOPOCTEHCHKOI'O PAMOHY ’KUTOMUPCBHKOI OBJACTI

RADIOACTIVE CONTAMINATION OF LIVESTOCK PRODUCTS OF
INHABITANTS OF SETTLEMENTS OF THE TERRITORIAL COMMUNITY
NARODYCHI, KOROSTEN DISTRICT, ZHYTOMYR REGION

Jlonarrok O.B.
Kumomupcovkuil HayKo80-00CiOHUY ekcnepmHo-Kpuminanicmuunui yenmp MBC Yipainu,
Kumomup, YVkpaina
Oleksandr Lopatiuk@ukr.net

Lopatiuk O.V.
Zhytomyr Scientific Research Forensic Center of the Ministry of Internal Affairs of Ukraine,
Zhytomyr, Ukraine

Beryn Ta mera. ABapis Ha UAEC npusBena 10 pagioakTUBHOTO 3a0pyAHEHHS 3HAYHUX
IUIOI CLIbCHKOTOCHOAAPCHKUX YTiflb. OCHOBHUM YHMHHUKOM HAKONWYEHHS J03U KHUTEISIMU
palioakTHBHO 3a0pYTHEHHX TEPUTOPIH € BHYTPILNIHE OMNPOMIHEHHS, $IK€ (OPMYETHCS
BHACNIIIOK CIOXKMBaHHS 3a0pyAHEHO! paJiOHYKIiJaMH TMPOMYKIi, OTPUMaHOI 3 BIACHUX
migcobHnx rocnogapctB. OCHOBHUMH MPOMYKTaMH TBAPHMHHHUIITBA, IO BXOAATH B PaIlioH
XapuyBaHHS MEUIKAaHIIB CUIbCBKMX TEpUTOPiM € MOoJoko Ta M’sico, siiug. Tomy MeToro
JOCIIJDKEHHS € OIllHKa BMICTY paJiole3il0 B TMPOAYKTaX XapuyBaHHS MEMIKaHIIB
paslioaKTUBHO 3a0pyAHEHUX TEPUTOPIH, a caMeB MOJIOL, AULAX KypSAUUX Ta M sICi CBUHUHH.

Marepiaau Ta Meroau. BinOip 3pa3kiB 11 JOCIIHKEHHS BMICTY paliOHYKIIITY B y
NPOJYyKIii TBApMHHUITBA NMPOBOIMIM B OCOOMCTHX MiJCOOHMXTOCIIONAPCTBAX MEIIKAHIIIB
pamioOaKTUBHO 3a0pyJHEHUX TEpPUTOpIA, a camMe HaceleHux MyHKTiB Hapomuibkoi
tepuTtopianibHOi  rpomaguKopocTeHcbkoro paifony JKutommpcbkoi oOmacti.BuzHauenHs
KOHIIEHTpaIii “>'CS y MPOAyKIlii TBAPUHHHIITBA MPOBOIMIOCS CHIEKTPOMETPHIHAM METOIOM
Ha YHIBEpCaJIbHOMY CIIEKTPOMETpUYHOMY KoMmiuiekci «['amma Ilmroc» 3 BHKOpUCTaHHSAM
CIMHTWISIIHHOTO TaMMa-CIIEKTPOMETPA.

Pe3yabratH Ta BHCHOBKHM. PajioNoriyHUM AOCHIUKEHHSAM HPOAYKLii TBapUHHUIITBA
BCTAHOBJIEHO, II0 CEPeHS KOHIEHTPaLiIpaaioHyKIi Ty Bics BapiloBaia:y Kypsuux SHISAXY
mexax 3,5-4,2 bk/n, a y m’sci cBuneit — 22,1-26,3 br/kr, mo Ha 86,8-89,0 % Humxue
BCTAHOBIIEHHX piBHiB. [TnToMa akTHBHiCTH *'Cs y MOIOLI KOPIB 3HAXOMMIACS ¥ Mexkax 33,0 —
159,4 bx/n. Haiimentwmii BMicT pajiomnesito OyB y modoiic. Po3coxiserke (33 Bk/m). Monoko
y c. Cererb Mano BmicT ' Cs —159,4 Br/1, mo nepesutysano/{P-2006.

TakuMm 4YWHOM, 3a pe3yabTaTaMH PaIIOJOTIYHUX OCTIIHKEHb MPOMYKINI TBAPUHHHUIITBA
BCTAHOBJIEHO, III0 MOJIOKO € HAWOUIbII pagioaKTUBHO 3a0pyAHEHUM HPOIYKTOM XapuyBaHHS
TBApPUHHOTO ITOXOJKCHHS, KWW CIIOKUBAIOTh MelIKaHIi HACEeJIeHWX IMyHKTiB Hapomwmbkoi
TepuTopianbHoi rpoMaan KopocreHchkoro paifony JKuromupcbkoi obmacti, SKUM ciin
00MeXHUTH a00 BUKIIIOUUTH 3 PALliOHY XapuyBaHHS.

KurouoBi cioBa: panioakTUBHO 3a0pyJHEHI TEPUTOPIi,BHYTPILIHS /1032 ONpPOMIHEHHS,
IMATOMA aKTHBHIiCTb > CS.
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JTOCJIIKEHHS E®@EKTIB XPOHIYHOI IIi MAJIMX 103 PAJIALIIL B YMOBAX
TPAHC®OPMOBAHUX EKOCHUCTEM B 30HI BILTABY ABAPIi HA YAEC

CHRONIC LOW DOSE RADIATION EFFECTS IN THE TRANSFORMED
ECOSYSTEMS WITHIN THE CHORNOBYL NPP AREA

Jlunceka A.L., Pogionosa H.K., Ps6uenxo H.M., I'amxa O.b., Bypno O.0., Hikomae B.1.
Incmumym s0epnux oocnioxcens HAH Yxpainu, Kuis, Yxpaina
alla.lypska@gmail.com

Lypska A.l., Rodionova N.K., Riabchenko N.M., Ganzha O.B., Burdo O.0O., Nikolaev V.I.
Institute for Nuclear Research, NAS of Ukraine

Resume. The results of radioecological and radiobiology monitoring of the experimental
sites within the Chornobyl exclusion zone are presented. Under chronic low-dose radiation
exposure of indicator species of small rodents, compensatory reactions in the bone marrow
and peripheral hematopoietic organs are observed against the background of dyshemopoiesis,
which may indicate the probability of adaptation processes in a number of generations of
irradiated animals.

Beryn. 3a0pynHeHHS MOBKULIS BHACHIOK padialliiHUX aBapii Ha 00’€KTax aToOMHOI
IPOMHUCIIOBOCTI, Y TOMY uncii karactpod Ha YopHoOunbcekiit AEC ta ®@ykyciMi, TpU3BEIO
710 TeXHOTeHHOI TpaHchopmanii 6ararbox exkocucteM. Lle 3yMOBMIIO PO3BUTOK aKTyaJbHOTO
HanpsMKy B paaio0ionorii - AOCHIKEHHS e(EeKTIB XPOHIYHOI il Maliux A03 10HI3yH4Oi
pamianii Ha OioTy, (opMyBaHHS KOMIEHCATOPHO-NPUCTOCYBAIBHUX  peakiiil. 1o
3a0e3MeuyoTh CTIMKICTh NPUPOAHMX MOMYISLiA Ha 3a0pyIHEHUX paaloHYyKIIJIaMu
TepuTopisix. MeTa: KOMIJIEKCHI PaJiO€KOJIOTIUHI Ta paaio0i10N0TiyHl JOCTIIKEHHS B YMOBax
TpaHC(POPMOBAHUX EKOCUCTEM B YOPHOOMIIBCKIM 30H1 BiquyxeHHs (U3B).

Marepiaau Ta Meroau: poOoTa BUKOHAHA Ha JPIOHMX I'pU3YHAX 1HAMKATOPHUX BUIB 3
teputopii U3B, 3actocoByBanu pagioMeTpuuHi, Y-, B-CHEKTPOMETPUYHI, T€MaTOJIOTIuHI Ta
CTaTUCTUYHI METO/IH.

Pesyabratn Ta BHCHOBKH. [IpoBeneHO pamioeKoNOTiyHY XapaKTepH3allilo IOCHTIIHUX
MOJITOHIB. BUSABIEHO HEOAHOPIAHICTH MPOCTOPOBOTO PO3MOALTY PATIOHYKIIAIB, IO
NPU3BOIUTH 10 (OPMYBAHHS €KCIO3MIIIHOI 1031 P13HOI MOTYKHOCTI. Y TBapHUH 3 TEPUTOPIi
o6mmxHboi 30HM YAEC peecTpyBaiu BiIMIHHOCTI y KOe(IIIEHTAaX MEPEXOTy 87 Cs ta * Sr y
JAHII031 «TPYHT-TBapHMHA», M0 3YMOBICHO (I3UKO-XIMIYHUMH (HOpPMAMH 3HAXOIKEHHS
PaliOHYKIIIIB y I'pyHTI. BcTaHoBNEHO, 110 /1030BI HAaBaHTAXKEHHS Ha JAHUM TEepPMiH MicCis
aBapii Ha YAEC y TBapuH He NepeBHILYIOTh Oe3Me4HUi MOpPOroBUi piBEHb JI CCAaBIIIB,
pexomengoBannit MKP3 (ICRP, 2008). ITIpote y nociigHuX TBapUH peecTpyBaiu 1ucOagaHC B
CHUCTEMI reMorioesy, 3MIHH HapaMeTpiB KPOBOTBOPHUX OpraHiB Ta nepudepudHoi kposi. B
KPOBOTBOPHHUX OpraHax peecTpyBasld TyaibHi 3MiHH K pPEeaKLiHHOTo, TakK i MOIMIKO/PKYIOUOTrO
XapakTepy. Y KICTKOBOMY MO3KY BigMidajau 30UIBIICHHS BMICTY KIITUH HHU3BKOTO PIBHS
TuQepeHIIiIoBaHHS a TaKOXK MTPUCKOPEHHS MPOLECiB J03piBaHHS KJIITHH €pUTPOIIHOTO PsLy, B
CEJNIe3iHIll - PO3MIMPEHHS TUIAIIapMy KPOBOTBOPEHHS. Pa3oM 3 1M BUSBISLIM KIITHHA 3
MaTOJIOTIYHUMHU 3MIHAMM.

BucHOBOK: y JIpiOHUX TpU3yHIB 3 NpHpoAHuX nonymsauid U3B peectpyBanu peakuiiiHi
3MIHM B KICTKOBOMY MO3Ky Ta NepudepHYHHX opraHax Ha (OHI MOPYIIEHb T€MOIIOe3y, 110
MOX€ CBIIYUTH NMPO POPMYBaHHS KOMIICHCAIIMHUX peaKiiid Ta MIMOBIPHICTh 3all04aTKyBaHHS
aZlanTaIiiHAX TIPOIECIB Y Pl MOKOIIHB 3a Jii MajIuX /103 pamiarfii.

KuarouoBi ciaoBa: pamionykmian, pamio0ionoridydai edekTr, MUIIONOAIOHI TPHU3YHH,
KPOBOTBOpHA cucTeMa, YOpHOOMIIbChKA 30HA BIAUYKEHHSI.
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IMPOI'HOCTHUYHI MAPKEPHU ITPOMEHEBHUX YPAXKEHD Y XBOPHUX
OHKOI'THEKOJIOI'TYHOI'O ITPO®IIIO

PROGNOSTIC MARKERS OF RADIATION INJURIES IN
ONCOGYNECOLOGICAL PATIENTS

Makoseubka JLL.', Jlsomina E.A.%, IBanxosa B.C.2, Tmasin O.A .}, Hazapuyx B.C.2
1I;Ltcmumym eKCnepumMeRmanibHoi namonoeii, onkonoeii i padiobionoeii im. P.E. Kaseybkoco
HAH Vxpainu, Kuis, Vkpaina
2ﬂHH «Hayionanonuu incmumym paxy» MO3 Yxpainu, Kuis, Ykpaina
3HHL[ «Incmumym 6ionoeii ma meouyunuy KHY imeni Tapaca Lllesuenka, Kuis, Ykpaina
tsigun@ukr.net

Makovetska L.1.}, Domina E.A.}, Ivankova V.S.2, Glavin O.A.}, Nazarchuk B.S.?
'R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National
Academy of Sciences of Ukraine, Kyiv, Ukraine
2NPO «National Cancer Institute», Ministry of Health of Ukraine, Kyiv, Ukraine
3Educational and Scientific Center «Institute of Biology and Medicine» of Taras Shevchenko
National University of Kyiv, Kyiv, Ukraine

Mera. [JocniguTil 3MiHU MOKAa3HUKIB OKMCHUX IPOLIECIB Y KPOBI Ta PiBHS MOIIKOKCHHS
JHK y mimpornurax nepudepudnoi kposi (JIIIK) oHKOTiHEKOIOTIYHUX XBOPUX IO MTOYATKY Ta
MiCsl TPOBEACHHS PAAUKAIBHOTO KOMOIHOBAHOTO XiMIOIPOMEHEBOTO JIIKYBaHHS B SKOCTI
IPOTHOCTUYHHUX MapKepiB MPOMEHEBUX YCKIIATHEHB.

Marepiain ta Meroau. JlociiKeHHsT BUKOHAHO Ha KPOBI XBOPHUX Ha paK Tijla MaTKU
(PTM, 35 oci0) 1 pax mmitku matku (PILIM, 32 ocobu) Tta 22 ymMOBHO 310pOBHUX 0Ci0, Bij
SKMX  OTpUMaHO iH(GoOpMOBaHy 3rogy. Bu3Ha4anM  IHTEHCHBHICTh  T€HEpYBaHHS
cynepokcuaHoro asion-pagukana (Oy") JIIIK Ta Npo-aHTHMOKCUAAHTHE CIiBBiIHOIIEHHS
(ITAC) y remomi3aTi XEMUIIOMIHECIIEHTHUMH METOJaMHM, CIEeKTPO()OTOMETPUYHO BMICT
ManoHoBoro auanpaeriny (M/IA) y mnasmi, piBeHb AaBoHuTkoBuX pospuBiB (IP) JHK y
mimpornurax (Comet assay).

Pesyabratu Ta BUCHOBKH. Y KpoBi xBopux Ha PTM ta PIIIM no nowarky npoBeneHHS
NOPOTUITYXJIMHHOI Teparii, MHOpIBHAHO 31 3J0pPOBMMH OCO0aMH, BHUSBIEHO JIOCTOBIpHE
I JBUIIEHHS 1 3HAYHY BapiaOeNbHICTh 3HAUEHb MOKA3HUKIB iHTEHCUBHOCTI reHepyBanus Oy B
1,34 (528-2349 imn/72¢) Tta 1,54 (701-3109 imn/72¢) pasis, Bmicty MJIA B 3,2 (17,95—
110,78 MmxM/r Oinka) Ta 2,73 (18,37-87,80 MxM/r Oinka) pasiB, IIAC B 1,30 (8,54—
40,63 tuc.imn/180c) Ta 1,35 (6,33—-43,63 tuc.imn/180c) pasis, pius AP JJHK B 2,03 (3,97—
13,56 % JHK y xBocti komern) ta 2,17 (3,90-16,23 % JIHK y xBocTi komeTH) pasiB,
BiANOBiAHO. OTpUMaHi JaHI BKa3ylOTh Ha aKTHBAIll0 Yy KpOBI XBOPUX IPOLECIB
BUIbHOPAMKAIBHOTO OKMCHEHHS BHACTINOK BIUIMBY METa0Oi3My MYyXJIUHH 1 MOMKJIMBHN
PO3BHUTOK OKHCHOTO CTPECY Ta IiJIBUIICHHS] HECTa0ITbHOCTI TEHOMY, IO € TIPSIMOIO 3arPO3010
BUHUKHEHHS PaHHIX Ta BiJJAJICEHUX MOOIYHUX YIIKOMKEHb 3JOPOBUX KIITHH MAalli€HTOK.
PanukanbHe XiMIOPOMEHEBE JIIKYBaHHS MPU3BENIO A0 MOCUJICHHSI OKMCHHX IMPOLIECIB Y KPOBI
Ta HE3HAYHOTO MiJBUIIEHHS piBHA nommkopkeHb JIHK. TakuM unHOM, y paMKax BUKOHAHOTO
JOCIIJPKEHHS TPEJCTaBlIeHl Ol0XIMIYHI Ta MOJEKYISIPHO-TEHETUYHl TMOKa3HUKU MOXYTh
PO3MIAAATHCA B SIKOCTI JJOAATKOBUX MPOTHOCTUYHMX MapKepiB, L0 JI03BOJIUTH BHOKPEMHTHU
TPyny  TMAIi€HTOK 3  TIABUIIEHAM PHU3UKOM  BIJJIQJICHHX YCKJIAJHEHb BHACHIIOK
INPOTUITYXJIMHHOI Teparmii.

KawuoBi cjoBa: XiMiompoMeHeBa Tepamisi, NPOTHOCTUYHI MapKepH, MPOMEHEBI
YCKJIaTHEHHS, KPOB, PaK Tijla MaTKH, paKk IIMHKN MaTKH.
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THE EFFECT OF POMEGRANATE PEEL, LEAF AND PARTITIONS EXTRACTS
ON THE LEVEL OF LIPIDS PEROXIDATION

Mammadli S.A.', Ahmedzade G.Y.2
YInstitute of Radiation Problems, Ministry of Science and Education of Azerbaijan,
2 Baku State University
azeri_wom@yahoo.com

Introduction and aim. Representing the relationship between DNA molecules, between
protein molecules, as well as between DNA and protein molecules, according to the
hypothesis of the authors of, which are formed in vivo with the participation of various
metabolites that are constantly present in cells, and are a trigger that determines cell aging
mediated the inevitable accumulation of DNA damage during aging. Thus, the theory of aging
of genomic instability in combination with the intensity of the appearance of free radicals
suggests that proper coverage of the components of the antioxidant defense system in cells
can maintain the functional state of the DNA molecule and the stability of transmission of
physiological information established by hereditary information by regulating the rate and
direction of the redox potential. Taking into account the known data on the primary reactions
underlying the physiological aging process, as well as the results of our comprehensive study,
we can formulate some conclusions about the mechanism of radioprotective action extract of
Pomegranate, which, as it turned out, is diverse and composes from closely interlocking
functional paths.

Materials and methods. Irradiation of the onion seeds Allium cepa was performed on
“Issledovatel” apparatus (GOCO) at dose rate 0.02 Gy/s and “Rhuxund-20000” apparatus (60C0)
at dose rate 0.5-1 Gy/min. Control and irradiated seeds were couched on the wet filter paper
in the Petri dishes at 24°C. Analysis of the lipid peroxidation (LP) rate by the procedure of
registration of the malondialdehyde (MDA) quantitative content in plant leaves through
colour reaction with thiobarbituric acid by change of the optical density of the stained
complex on C®-26 at 532 nm. Intensity of the lipid peroxidation in plant leaves was
evaluated by accumulation of MDA oxidation products in tissues which was measured by
colour reaction with thiobarbituric acid. For that purpose, 0.3 mL of the buffer (Tris NaCl
HCI) was added to the test tube with 0.3 g weight of the plant material, homogenized, and
then 2 mL of 0.5% thiobarbituric acid (TBA) in 20% trichlor acetic acid (TCA) was added,
and incubation was performed during 30 min. on boiling water bath with subsequent
filtration. Then filtrate was transferred to the cuvette, and optical density was measured on
CD-26 spectrophotometer at 532 nm wave length. Environment with reagents was used for
control.

Results and conclusions. MDA resulting from chain reaction of peroxidation by free
radicals of polyunsaturated fatty acids is not only the indicator of free radicals rate (FR) and
peroxide processes, but it also easily reacts with macromolecules. Lipid peroxidation process
is induced by free radical oxygen forms which form unstable lipid hydroperoxides able to
spontaneous decomposition through attacking of polyunsaturated fatty acid chains. However
in this dose range, in the mode without processing, it increased 2-fold; and with processing -
only to 1.5 times as an average. Another unique feature of Pomogranate peel, leaf and
partitions treatment impact was increase of their action at higher doses. Thus,at 1 Gy,
decrease of MDA ranged from 88% to 95%, and at 15 Gy it was much lower: 60% to 72%.
Thus, it was shown that treatment of seeds with Pomogranate peel, leaf and partitions extracts
before irradiation led to reduced MDA concentration in plant tissues obtained from irritated
seeds. First of all, considering the aging mechanism from the standpoint of its relationship
with the reliability of the functioning of repair systems, it can be argued that one of the ways
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of radioprotective regulation of this mutation process caused by physiological aging is its
effect on the activity of individual stages of DNA repair. So, it was shown that pre-irradiation
of seed treatment with peel, leaf and partitions extracts caused a decrease in the concentration
of MDA in plant tissues obtained from irradiated seeds.

Keywords: gamma irradiation, Pomegranate, LP (lipid peroxidation), MDA
(malondialdehyde).
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STUDY OF THE RADIOECOLOGICAL SITUATION AROUND LAKE GALA

Mammadli S.A.>, Muslumova Z.H., Farajov M.F.}, Ismailova G.A?
YInstitute of Radiation Problems of the Ministry of Science and Education of Azerbaijan,
Baku, Azerbaijan
?Azerbaijan State Pedagogical University, Ministry of Science and Education of Azerbaijan.
Baku, Azerbaijan
mamedli.sevil@gmail.com

Introduction and aim. In the context of the global deterioration of the state of
environmental ecosystems, one of the urgent tasks is the development of new innovative
research areas with a resource-saving and environmental focus. The village of Gala is located
in the northeast of Absheron and is one of the oldest settlements on the peninsula. In the
village of Gala, whose history goes back 5 thousand years, there are 215 archaeological sites.
In 2008, on the initiative and under the direct supervision of the Heydar Aliyev Foundation,
"the first open-air historical and ethnographic museum complex™ was created on the territory
of the Gala archaeological and ethnographic reserve. On the territory of the complex, the
architectural monuments of Absheron dating back to the 111-11 millennium BC were collected
and restored. There were two lakes in the village. One was salty, the other fresh. At the end of
the 19th century, in connection with the drilling of oil wells in these areas, water flowed into
the lakes, and as a result, these two lakes merged. There was a salt bath on the territory of
Lake Gala. People used the water of this lake to treat skin diseases. Therefore, the study of the
resources of the salt lakes of Absheron is of great importance.

Materials and methods. Samples of water and bottom sediments were taken from 35-40
places of the lake. The composition of the samples was studied by spectrometric and
radiospectroscopic methods of analysis. The amount of radionuclides and heavy metals was
studied on an Agilent-Technologies 7700 ICP-MS mass spectrometer (USA) and on a
Canberra HPGe radiospectrometer, which are widely used in environmental studies.

Results and conclusions. Employees of the Institute of Radiation Problems of the
Ministry of Science and Education of Azerbaijan conducted a study of the composition of
water and bottom sediments of Lake Gala and the ecological state of soils in the coastal areas
of the lake. According to the results of the analysis, it was found that the mineralization of the
lake is unevenly distributed. Coastal areas of the lake are polluted with drilling wastes. The
north side of the lake is polluted by runoff and seepage from oil fields and oil wells. The
hydrocarbons of the crude oil absorbed by the soil have created a layer of bitumen here. The
amount of oil products in soil samples taken from coastal areas ranges from 10-200 g/kg. The
pH of the lake water is in the range of 7.1 - 7.9. Soil and bottom sediment samples contain
only natural radionuclides. The composition and activity of radionuclides in samples of
bottom sediments taken from the bottom of the lake were distributed as follows. - 40 K 254 -
304 Bq / kg, 226Ra - 19.3 - 45.6 Bq / kg, 228Ra -19 - 23.5 Bq / kg, 222Rn - 15 - 36 Bq /.kg,
238U - 71 - 117 Bq / kg, 235U 3 - 5 Bq / kg, 232Th - 35 - 49 Bq / kg. The amount of heavy
metals in the waters and bottom sediments of the lake did not exceed the permissible
concentrations. After the isolation of the lake from the effluents flowing into the lake, the
water of the lake can be suitable for balneal purposes. Every year tourists come here to visit
historical monuments. The convenient geographical position and the rich mineral composition
of the water will make it possible to use the natural resources of Lake Gala to create
recreational bases here. Therefore, we consider it expedient to study the healing properties of
the water of Gala Lake, as well as to improve the ecological state around the lake.

Keywords: Lake Gala, natural resources, radionuclides, heavy metals, bottom sediments.
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AHAJII3 CTPYKTYPHU MATOJIOT'TI HOCTPAKIAJTIUX BHACIIIOK ABAPII HA
YAEC (HA ITPUKJIAAI BOJIMHCBKOI OBJIACTI)

STRUCTURE OF PATHOLOGIES OF VICTIMS OF THE ACCIDENT AT THE
CHERNOBYL DISASTER (ON THE EXAMPLE OF THE VOLYN REGION)

Mapuyk B.!, ['ony6 B.2, T'ony6 C.?
! [enmp padiayitinoeo 3axucmy nacenenns KII « Boruncoka 0baacua KIiHiYHA JIKAPHAY,
Jhyyvk, Yrpaina
2 Bonuncwvkul HayionanvHull yrisepcumem imeri Jleci Yxpainku, Jhyyok, Yrpaina
golub_20062ukr.net

Marchuk V.!, Holub V.2, Holub S.2
I Population Radiation Protection Center KP "Volyn Regional Clinical Hospital™, Lutsk,
Ukraine
2 Lesya Ukrainka Volyn National University, Lutsk, Ukraine

Beryn. Lentp paniamiiinoro 3axucry nHaceneHHsi KII «Bommucpka obnacHa KiliHIYHA
JiKapHa» BINOBIAE 3a OpraHizalilo HaJaHHA MEIUYHOI JOMOMOIU MOCTPaXIAIUM
BHaCIiI0K YOopHOOMIIbCHKOI KaTtacTpodu, 3MIHCHIOETHCS TOCTiHHA poOOTa MO HATIOBHCHHIO
6a3u nanux J[lep:kaBHOro peectpy mnorepniiux. Pedyiabratm Ta BUcHOBKHM. CTaHoM Ha
01.01.2023 p. y JdiKyBaJIbHO-MPO(UIAKTHYHUX 3aKJIaJaX OXOPOHH 3J0pOB's BoaumHCHKOT
oOunacri, mianopsakoBanux MO3 Ykpainu, miJ JucraHCcepHUM HarisoM nepedysae 118 277
oci0, motepninux BHachinok asapli Ha YopHoOwmnbebkiii AEC. Cepen nanoi karteropii
HaceJeHHsa Jaopocii BikoM 18 pokiB 1 crapun ckiagaioTe /3 223 (61,9%), cepex HuUX
mikBigaropu 1708, esakyiioBani 413 ocio; gitu 0 — 17 pokiB Bkarouno — 42 933 (38,1%)
miteit. Y 2022 pori moka3HUKNPOQIIAKTUYHO OIISHYTHX qopociux ckiaB 68 143 (90,03%)
ta 42 933 (100,0%) miteir. B cramionapaux ymoBax 3a 2022 pik mpoiikoBaHo 26,29%
JiKBigaTopis, 28,76% eBakyiioBaHuX, 25,99% npoxknBaro4yMx Ha pajialiifHo-3a0pyaHEHUX
teputopisx Tta 14,43% niteii. [lomupenicTh 3aXBOPIOBaHHS Cepel] TOPOCINUX MOCTPaKIAINX
BHaclioK YopHOOMIbChKOT KaTacTpodu ctaHoBUTH 186,1 Ha 10 Tuc. HaceneHHs (abc. yuciIo
71 255), y niteit 78,6 Ha 10 Tuc. Hacenenus (abdc. uncno 32 708). Panrosi micusg B CTpYyKTypi
HOLIMPEHOCTI XBOPOO cepell TUTSIUOro HaceJIeHHs 3aliMaroTh: XBOPOOM OpraHiB JUXaHHS —
41,6%; xBopoOu eHmokpuHHOI cuctemMu — 15,5%, xBopoOu opraniB TpaBieHHS — 8,5%. Y
JIOPOCJIOTO HACeNeHHs: XBOpoOU cucteMH KpoBoooiry — 38,3%; xBopoOu opraHiB JUXaHHS —
12,9%; xBopoOu opraniB TpaBieHHs — 9,2%. [Toka3HUK NEepBUHHOI 1HBAJIAHOCTI, MOB'A3aHOT
3 WIKIJUIMBUMH YUHHUKaMU YopHOOUIBCHKOI KaTtacTpodu, y 2022 poui — Beboro 13,6 Ha 10
tuc. HaceneHHs (2021p. — 13,10), 3 auxy popocnux — 20,3 Ha 10 THc. HaceneHHs TafiTei -1,8
Ha 10 Tuc. HacenmeHHS. Y CTPYKTypl MEpPBUHHOI 1HBANIJHOCTI MOKAa3HUK OHKOJIOTTYHOL
3axBOproBaHOCTI 3pic BigHocHO 2021 poky Ha 2,2% (93,4%), yposkeHi aHoMaii
smeHmmncs 13 6,0 10 3,9%. [loka3Huk 3arajJibHOI CMEPTHOCTI Cepell JOPOCIOro HAaCEIEeHHS
MOTEPIIJIOro Bif HaciuigkiB YopHoOMIbChKOI KatacTpodu craHoBuTh 220,4 Ha 10 THC.
HaceneHHs Ta 1,1 Ha 10 Tuc. mutsadoro HaceneHHs. [ ymockoHaneHHs 3a0e3medeHHs Ta
HaJaHHS 0co0aM, sIKi MOCTpa)xaanu BHACTHIIOK YopHOOMIBCHKOI KaTtacTpohu, METUIHUX
MOCJIYT, MO0 HE BKJIIOYEHI J0 TPOrpaMH MEIWYHUX TapaHTii, HEOOXITHO BHJIUICHHS
JOJJATKOBUX KOIUTIB Ui TIPOBENEHHS OOCTE)KEHb Ta CTalllOHAPHOI CIIeliali30BaHoi
JIOTTIOMOTH.

KurouoBi ciioBa: HaceneHns1, HarionanpHUI peecTp, 3aXBOPIOBaHICTh, IHBAIIIHICTD.
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PEKOHCTPYKIIIS 103 ONPOMIHEHHS IIMTOIOAIEHOI 3AJI03U1 OCIB,
OIMIPOMIHEHHX IN UTERO BHACJIIJIOK ABAPIi HA YAEC

RECONSTRUCTION OF THE THYROID DOSES OF THE PERSONS EXPOSED
IN UTERO DUE TO CHORNOBYL ACCIDENT

Maciok C.B., Uenypuuii M.1., bBynepanbka B.b., Kamgan H.C.
Hepacasna ycmanosa « Hayionanvnuii nayxoeutl yenmp paoiayitinoi meouyunu Hayionanvhoi
akaodemii meouynux nayx Ykpainuy, Kuis, Ykpaina
masjal979@gmail.com

Masiuk S.V., Chepurny M.I., Buderatska V.B., Zhadan N.S.
State Institution “National Research Center for Radiation Medicine of the National Academy
of Medical Sciences of Ukraine ”, Kyiv, Ukraine

Beryn Ta mera. OmHMM 3 HAacHigKiB TEPOPUCTUYHMX aKTiB HAa 00’€KTax sAepHOI
MPOMUCIIOBOCTI YKpainu a0o 3acTOCYBaHHS TaKTUYHOI siAepHOi 30poi Oyae ompomiHEHHS
MIMTONIOAIOHOT 371031 HACEIICHHS B PE3YNIbTaTi OTJIMHAHHS OPTaHi3MOM JIFOIMHI BUKUHYTHX
B HaBKOJIMIIHE CEpEelOBHUINE pajioizoTomiB Homy. Sk moka3aB JAocCBig aBapii Ha
YopHobmnbebkit AEC, 1031 OIpoOMiHEHHS IMIUTOMOII0HOT 31031 3pOCTAIOTh 31 3MCHIIICHHSM
BiKy, IOCSTaroyd MaKCHMaJbHHX 3Ha4eHb y 0ci0, ompomiHeHux in utero. Merorw maHOl
poOOTH € PEKOHCTPYKIlisS J103 MIMTONOAIOHOI 3a703u 0ci0, ompoMiHeHHX IN Utero Ha
YopuoOunbceekiii AEC. Pe3ynbrat poGoTH MOXYTh OyTH BUKOPUCTaHI Ul MPOTHO3YBaHHS
HACJIJIKIB MOJKJIMBOI pajialliiiHOi aBapii 4M BUKOPUCTAHHS SAEpHOI 30poi Ta NPUHHATTS
pillleHb 11010 3aCTOCYBAHHS BIJIOBITHUX KOHTUP3aX0/liB OpraHaMH BJIa .

Marepiann Ta METO/IH. Po3pobneno €KOJIOTO-J03UMETPUIHY MO/IEITb
BHYTPIIIHBOYTPOOHOT'O OMPOMIHEHHSI HIMTONOAIOHOI 3ay103U. B OCHOBY Mojeni HOKIajaeHi
pe3yapTaTd MOHITOPUHTY BMICTY B B muromomiGHiil 3am03i BariTHHX KIHOK Ta
HOBOHApOJ/DKEHUX JIiTeH, MPOBEAEHOTO y TpaBHi-uepBeHi 1986 poky, a TakoX pe3yiabTaTu
IHIMBIAYaJbHOTO ONMTYBAaHHA MarepiB o0ci0d, ompomiHeHux In utero (6imspko 2500
NEePCOHAIBHUX 1HTEPB’10), BUKOHAHI CMIBPOOITHUKAMHU J1abopaTopii pajiosoriyHOro 3aXUCTy
HarmionaneHoro HaykoBoro 1neHtpy paaiauniinoi megunuau (HHIIPM) B 2003-2007 pokax. Y
XO/JIl ONUTYBaHHsI 3’COBYBaJIach MOBE/IHKA MaTepi y KBiTHI-uepBeHi 1986 poky (xap4uyBaHHS,
nepei3au, NpuiioM npenapaTiB HOAULY Kaliio), a TAKOXK TEPMIH BariTHOCTI HA MOMEHT aBapii,
JlaTa HApOJDKEHHS AUTHUHH TasK XapuyBajlach TUTHHA MICIIs HAPOHKEHHS.

Pe3yabTaT Ta BMCHOBKHM. BUKOHAaHO PEKOHCTPYKIIIO /103 Ha HIMTONOAIOHY 3alo3y
omu3pko 2500 ocib, ompomineHux In utero B pesyibraTi aBapii Ha YAEC, uui marepi
npoxxuBaiu B JKutomupcekiid, KuiBchkiit Ta YepHIriBcbKiit obnactsax Ykpainu. OcHOBHUN
BHECOK B /103y ONPOMIHEHHSI IIUTOIOAI0HOT 3451031 JaB B3 (B cepenabomy 97.4% Bin yciei
no3m). Jlumre 2,6% Bijg cymMapHOT 1031 ONPOMIHEHHS! 00YMOBJIEHO HAJIXOKSHHSM B OpraHi3M
KOPOTKOICHYIOUHX PaJiOHYKIIJIIB TEIypy Ta Hoxy (132Te+1321 Ta 1331). Cepennst npeHaTagbHa
Ta MOCTHATANbHA 1032 ONMPOMIHEHHS MIMTONOIOHOT 3a03H Bix ' cramoBmma 87 mMI'p, xoua
y 1,5% oci6 no3za mepeBumyBaia 1,0 I'p. ['eomerpuune craHmapTHe BIIXWJIEHHS 103U
KkonuBanocs Bif 1,9 mo 5,2. HeBu3HaueHiCcTh 103 MIUTONOAIOHOT 3a703u Oyina B OCHOBHOMY
3yMOBJIEHAa TOXMOKaMH, TOB’S3aHMMM 3 TlapaMeTpaMu €KOJIOTIYHOi Mojeni Mirpamii
panioifony JaHKaMH Xap4oOBOTO JAHIIOXKKA Ta TEPMiHOM BariTHOCTI HA MOMEHT aBapii.

131
I,

KawuoBi cioBa: panianiiiHa aBapis, OIMTONOAIOHA 3aj03a, OIPOMIHEHHS N

utero,Yopuoomnnrcrka AEC.
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TICTOJIOTTYHUI AHAJII3 TPAHCILUIAHTAIIMHOI 30HU ITPA ITEPECA I
KOPEHIB 3 KOPEHEBUM YOXJ/INKOM
Y NIPOPOCTKIB I'OPOXY PISUM SATIVUM

HISTOLOGICAL ANALISIS OF THE TRANSPLANT AREA DURING
TRANSPLANTATION OF ROOTS WITH ROOT CAP OF
THE PEA PISUM SATIVUM

Menexuk JI.B, bepexna H.M, Pammnos H.M, Jliteinos C.B.
Tnemumym kaimunnoi 6ionoeii ma eenemuunoi ingcenepii HAH Ykpainu, Kuis, Yxpaina

Melezhyk L., Berezhna N., Rashydov N., Litvinov S.
Institute of Cell Biology and Genetic Engineering,
National Academy of Sciences of Ukraine, Kyiv

Beryn Ta Mera. BuBeneHHS HOBUX COPTIB CUIBCHKOTOCIIOAAPCHKUX KYIBTYP
notpedye 3HAHHSA OCOONMBOCTEM peakiii TKAaHWH POCIWH HAa 3MIHH KJIITHHHOTO
MIKPOOTOYEHHS, II0 MOJETIOEThCA B EKCIEPUMEHTaX 3 TPAHCIUIAHTAIl PI3HUX TKaHWH.
[ToniGHI MOJENbHI CUCTEMH CTAIOTh 0a3010 AJIS TOCIHIIKEHHS PI3HOMAHITHUX CTUMYIIOIOUUX
Ta TaJbMYIOUHX BIUIMBIB, HAIIPHUKIIAM, il pi3HOMaHITHUX (ITOTOPMOHIB, 10HI3YIOUOT pajiarii,
BIUIUBY COJIell BaXXKMX MeTaniB Tomo. Jlns OaratboX MEpClEeKTUBHUX, 3 TOYKH 30Dy
BJIOCKOHAJICHHS 3HAYYIIUX BIIACTHBOCTEH, POCIMHHUX KYJIbTYp IIi MPOIECH 3aJIUIIAIOTHCS
BUBYCHHMH  HEJOCTaTHBO. 30KpeMa, yBary JOCHIJHMKIB  TPHUBEPTalOTh  CHpPOOH
TpaHCIUIaHTalii y Topoxy mociBaoro (Pisum sativum L.).

Marepianm i MeToaun. Y ceMu000BHX IPOPOCTKIB TOPOXY, OMPOMIHEHHX B J03ax 6, 10,
151 30 I'p, Ta HEONPOMIHEHUX — KOHTPOJIbHUX BHAAISUIM cTeOs0 Ha 1 cM Buile KopeHsa. Ha
CBIKMI 3pi3 MepecayKyBajld YaCTUHU KiHUMKIB HEONPOMIHEHUX KOPEHIB 3 IIEHTPOM CIOKOIO
Ta KOPEHEBUM YOXJIMKOM. JlOCNiJHI pPOCIMHM BUPOLIYBAaJM HAa BOJHOMY CEpEIOBUII B
yMoBax BHCOKoOi Bonorocti. Ha 4-ty, 7-my Ta 14 noOy micns mepecajku Jie30M Bil pyKd
poOMIM TMOAOBXKHI 3pi3U uUepe3 Miclle KOHTAKTy TpPaHCIUIAHTaTiB, MPOBOAMJIM (iKcallilo,
3aKJIIOYalld B €MOKCUAHY CMOJIy 1 poOmin 3pi3u Ha MikpoTtomi. Ha modapboBanux 3pizax
MPOBOAMIIM TICTOJIOTIYHMIN aHaNI3 CTaHy TPAHCIUIAHTATIB Ta Micid iXx koHrtakty. Ha 10-ty
700y 3 MOMEHTY Ilepecasiki Y KOHTPOJIi BIIMIYaIOCh 3pOCTaHHS TKaHUH 3 AU(epeHiialicto B
00’eTHAHOMY Kalycl €JIeMEHTIB (JIoeMH Ta KCUJIEMH, 3HHMKAaB PAaHEBHHM 130JIOI0YMNA
IpoIIapoK.. Y BapiaHTIB 3 ONMPOMIHEHHSAM, HE3aJEKHO Bifl 03U ONMPOMIHEHHS, CIIOCTEpiranu
BIJICYTHICTh TpoJlihepaTUBHOI AaKTUBHOCTI Yy MEpecapKeHId YacTHHI KOpPEHS, YTBOPEHHS
130JIFOFOUOTO MPOIIAPKY MIXK TPaHCIUIAaHTATaMH, CIIOCTEPIralii TIOBHUI HEKPO3 IepecaKeHNX
KJIITHH.

Pe3yabTaTé Ta BUCHOBKH. TakuM YWHOM, B JIOCII/DKCHHI BHSBIICHO, IO IEepecayKeHa
YyacTHHA KOpeHs ropoxy Pisum sativum L. 3xaTHa 10 3pocTtanHs 31 ctebnoM. J[oka3zoM 1boro €
00’€THAHHS TMPOBITHUX NUISXIB KOPEHEBOTO amekcy Ta crtebna. Takuii mporec MoKHA
HNOSICHUTH TOTHMIIOTEHTHICTIO KJIITHH. Y JIPYroMy JOCITIJKEHHI BCTAHOBJICHO, 11O 3POCTAHHS
1] 4ac TpaHCIUIaHTallii Oyso BiJcyTHE. Jlpyre qOochiaKeHHs 1a€ MiJCTaBH BBaXaTH, 110 /1032
ONpOMiHEHHs Oyna JOCHTh 3HAYHOIO, dYepe3 M0 He CHOCTepiraJoch 3pOCTaHHS
TPAHCIUTAHTOBAHUX TKAHHH.

KirouoBi ciioBa: TpaHCIIaHTaIlisi, KOpEHEBUI YOXJHK, cTebio, Pisum sativum L,
TOTHIIOTEHTHICTb.
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PANIOHYKJIJAHE 3ABPYIHEHHS ITIPEJCTABHUKIB IXTIO®AYHHA
BOJOUMMU-OXOJOLKYBAYA HOPHOBUJIBCBKOI AEC

RADIONUCLIDE CONTAMINATION OF REPRESENTATIVES OF
ICHTHIOFAUNA OF THE CHORNOBYL NPP COOLING POND

MenbkoBcbka M.O., Kamsn O.€., I'ynkos JI.1.
Inemumym ziopo6ionoeii HAH Ykpainu, Kuis, Yxkpaina
menkowskaya@gmail.com

Men’kovskaya M.O., Kaglyan O.Ye., Gudkov D.I.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

Beryn Ta mera. 3HIKEHHs piBHS BOAM Y Bopoiimi-oxonomxkysadi (BO) YopHoOmIbChKOi
AEC (HAEC) BmumHyno Ha OCOOMMBOCTI Mirpaimii Ta Mepepo3Noailry pamioHYKIimiB Y
010THYHUX 1 a0I0THYHUX KOMIIOHEHTaX €KOCHCTEMHU BOAOHMH. MeToro poOOoTH OyiI0 OIiHUTH
3MIiHU PaIiOHYKIIAHOTO 3a0pyaHeHHs npenctaBHUKIB ixTiodhaynu BO YAEC no nmoHmkeHHS
piBHs Boau y 2014 p. ta ctanom Ha 2021 p.

Marepiaan ta meroau. [Ipo6u pub BinOupanu y miBHIYHO-3aX1qHIN (KOJTHUIIHINA «CTapiid
Temmiiy) gactuai BO ympomosk 2013-2021 pp. Ilutomy axTeBHicTE ' CS BH3HAYAIM 3
BUKOPUCTAHHSIM TaMMa-CrieKTpoMeTpuuHoi cuctremu Mirion Technologies - Canberra
(nerexrop GC4018, amanizarop LYNX), Bmict *°Sr — 3a 10moMoromo crekrpoMerpa eHepriid
6era BumpomineHHs CEB-01-70, a TakoXX 3 BUKOPUCTaHHSIM paJiOXIMIYHOTO aHalizy 3a
OKCaJIaTHOIO METOJUKOI0. BUKOHAHO OILIIHKY AMHAMIKU MUTOMOI aKTUBHOCTI PaJiiOHYKIIJIIB Y
HaWOIBII TOIIMPEHIINX MUPHHUX Bumax pud BO — kpacHomipku 3Buuaiinoi (Scardinius
erythrophthalmus L.), xapaci cpibmscromy (Carassius gibelio), mmitku 3Buuaiinoi (Rutilus
rutilus L.), a takox ¢akyrsraTHBHOMY XWkaky OKyHi 3BuuaitHomy (Perca fluviatilis L.).
PesyabTraTn Ta BUCHOBKHU. CepeHs MMTOMA aKTUBHICTD %0Sr B KpacHOIIpPI[l 301IbLIMIacs 3
179440 no 13114339, y mitui — 3 86+48 no 946+111, a 'y okyHs - 3 90+26 no 508+116 bx/kr.
3apeecTpoBaHi BiAMIHHOCTI Mk BuOipkamu 2013 1 2021 € cTaTUCTUYHO TOCTOBIPHUMHU 3T17THO
3 T-xpurepiem Ctbronenta. Cepeaniii BMiCT 3'Cs 3mintoBaBcs B KpacHomipii 3 857+163 no
10444319, y it — 3 1078+169 no 797+76, Ta B okyHi — 3 3580,5£26 no 2757+712 Bx/kr.
3rizno 3 T-kpurepiem CThioneHTa LI BUOIPKM JOCTOBIPHO HE BIJPI3HAIOTHCA, uYepe3 MIO0
MO>KHA 3pOOUTH BUCHOBOK, 1[0 BMICT BiCs3a7 pokiB Maitxke He 3MmiHuBcs. [lpu cmycky BO
OoOMiHHI (opMH PaTIOHYKIIAIB MOTPAIUIIIM 3 OCYIIEHHX JOHHUX BIJKJIAAiB Y BOAY Ta
copOyBanucs AOHHUMU Biaknagamu. LIBuakicts copOmii gy y MOPIBHSHHI 37Cs meBenmka i
BiH Ha JIOBIIE 3aJUINIAETbCS Y BOAHMX Macax, a MOro0 KOHIIEHTpallis MiJBUILYEThCS 1
B1I0yBa€ThCsS HAKOMIMYEHHS MTPe/ICTaBHUKAMU BOJHOI 010TH, 30KpeMa, puboro. TakuM 4nHOM,
B PE3yNbTaTi MOHMKEHHs PIBHSA BOIU MHUTOMA aKTHBHICTh %5r B MpeJCTaBHUKAX i1XTiohayHH
BO YAEC 36insmmiacs B 5,6-16,5 pasie (B cepearbomy B 11 pasis), a **'Cs — 0,7-1,2 pasu
(B cepennbomy B 0,99 paziB). [Iutoma aktuBHICTH pagionykiaiaiB y pudi BO HAEC B nepioa
JOCIIDKeHb Yy BCIX BHIIagkax Oararopa3oBo IepeBHUIyBaja JOMYCTUMI piBHI, 3TiAHO 3
OpURHATHX B YKpaiHi HOpMaTUBIB JUIsl puOHOI npoaykuii — y 2,46 — 37,4 pasiB s %5y ta y
5,3-23,8 pasziB s BCs. JlocmimKeHHsT BHKOHAHI 3a niaTpuMkn HarionaneHoro ¢onay
nocmikeHb Ykpainu (mpoext Ne 2020.02/0264), a Ttakox ypsimoBoi mporpamu SmoHii
SATREPS (rpant Ne JPMJSA1603).

Karouosi cnosa: YopHoOMIbCEKAa 30HA BiAYy:KEHHdA, BoJoiMa-oxonomxyBad YAEC,
pamioHyKTiTHE 3a6pyIHEHHS, pHOH, IHTOMA aKTHBHICTS, *°Sf, > Cs.
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INVESTIGATIONS OF RADIATION EXPOSURES
IN THE AFTERMATH OF THE CHORNOBYL ACCIDENT

Michel R.}, Romanchuk L.2

YInstitute for Radioecology and Radiation Protection, Leibniz University Hannover, Germany
?Polissia National University, Zhytomyr, Ukraine
ludmilaromanchuck1l4@gmail.com

Introduction and aim. Acknowledging three decades of research on the consequences of
the Chornobyl accident a short review is given on the accident, the releases of radionuclides
and the radiation exposures in the highly contaminated regions. The Chornobyl accident has
provided a wealth of information about the consequences of a nuclear reactor accident. The
past experiences provided heuristic guidelines to estimate the consequences of large scale
contaminations with Cs-137, Sr-90 and actinides; e.g. Michel and were extremely helpful for
fist estimates of the consequences of the Fukushima accident. In this presentation, | look back
— after a general survey on the Chornobyl and Fukushima accidents — to our joint work with
the State University of Agriculture and Ecology (now Polissia National University),
Zhytomyr, in particular to the collaboration with L. Romanchuk.

Results and conclusions. The accidents at Chornobyl and Fukushima occurred 25 years
apart on April 26, 1986 and March 11, 2011. At Chornobyl, a graphite-moderated, water-
cooled pressure tube reactor without containment exploded. After an uncontrolled power
excursion a graphite fire and melting of the core occurred as a consequence of design deficits
and human malpractice. At Fukushima, 3 cores of water-moderated, water-cooled boiling
water reactors with reactor pressure vessels and containments melted and 4 hydrogen
explosions as well as multiple venting occurred as a consequence of design deficits and
station blackout due to an earthquake and a tsunami.

At Chornobyl, there was no retention of radionuclides because of the uncovered reactor
core. Large amounts (5.3 x 1018 Bq) of radionuclides were released depending on their
volatility; Strontium-90 and Plutonium-isotopes remained mostly in the close proximity of the
plant. Large-scale transport and fallout of radioactivity over the USSR and Europe happened.
At Fukushima, many radionuclides were kept inside the reactors due to the suppression
chambers and containments. Massive release of rare gases occurred. In addition, 1-131 (>
1017 Bq) and 2**'Cs (> 1016 Bq) were released into the atmosphere and the Pacific. 90Sr
and Pu-isotopes were not released in dose relevant amounts. Small-scale (about 20%) fall-out
occurred over Northern Japan; large-scale transport and fall-out happened mostly over the
Pacific. At Chornobyl, about one order of magnitude more radioactivity was released than in
Fukushima; both accidents having completely different compositions of radionuclide releases.

The radiological consequences of the Chornobyl accident were: 134 first responders
suffered from acute radiation syndrome; 28 of them died. A total of 114.511 persons were
immediately evacuated. They received thyroid doses up to a few Sievert and effective doses
up to a few times 10 Millisievert. Of more than 500.000 liquidators, about 300.000 persons
received mean effective doses of 146 mSv in 1986, about 138.000 persons 96 mSv in 1987.
The not evacuated population in the highly contaminated areas received the highest radiation
exposures: thyroid doses up to some 10 Sieverts for children, 26.000 persons received
effective doses of more than 100 mSv from long-lived radionuclides during 1986—2005.

At Fukushima, no deterministic effects and no acute radiation syndrome occurred, neither
in workers nor in the public. Early evacuation of about 80.000 persons was performed; later
extended the evacuations to a total of 146.520 persons. The thyroid doses of 1.080 children
from Kawamata — one of the most highly affected towns — remained below 200 mSy, for 95%
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of the children below 50 mSv. The external radiation exposure during the first 4 months of
9.747 persons in Namie, litate and Kawamata was: 58% below 2 mSv, 92% below 5 mSy,
99% below 10 mSv, maximum 23 mSv. The internal radiation exposure remained below
0,1 mSv/a (on the basis of foodstuff from October/November 2011); whole body
measurements of 4.745 persons in Minami Soma between October and December 2011
showed 0,035 mSv/a — 0,070 mSv/a.

Lifetime doses in Fukushima city were estimated to remain below 20 mSv, external
exposure being dominating. The predominant majority of the population of Eastern Japan
received thyroid doses of children below 10 mSv and effective doses below 1mSv. In the
metropolitan area of Tokyo thyroid doses of children were below 1 mSv and effective doses
below 0,1 mSv. There was no significant radiation exposure in Hokkaido and Western Japan.
Also the occupational exposure of the workers at Fukushima during and after the accident was
comparably low. 171 workers received more than 100 mSv, 139 workers between 100 mSv —
150 mSy, 23 workers between 150 mSv — 200 mSyv, 3 workers 200 mSv — 250 mSy, and 6
workers more than 250 mSv (309 mSv — 678 mSv).

In later years, we developed methods for realistic assessments of the radiation exposure on
the basis of environmental data and we extended our investigations to the exposure due to *°Sr
and actinides. In total, from 1996 to 2007 we investigated soil profiles of agricultural soils,
plants, meat, fish, and other foodstuffs for **’Cs, *°Sr, 28U, U, #*8pu, 2*°*2®py, >*Am, and
*Cm. The exposure due to *Sr was not negligible, that due to the actinides was negligible
(less than 2 uSv per year) even for smokers of self-grown tobacco. The latter received about
40 uSv per year more exposure due to actinide radioisotopes. In summary, the total exposure
of the inhabitants in Christinivka is well within the range of worldwide natural radiation
exposures and not a matter of concern. The open question about the way back to normality in
zone 2 should soon be answered.

Keywords: Chornobyl, Fukushima, radionuclides, radioisotopes.
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MIKPOEBOJIIOLIVHI ITPOIIECHU B 30HI BILIMBY ABIAPII HA YAEC.
JOSUMETPUYHUU ACIIEKT

MICROEVOLUTIONARY PROCESSES IN THE ZONE OF INFLUENCE AT
CHERNOBYL NPP. DOSIMETRIC ASPECT

MixeeB O.M.
Incmumym kaimunnoi 6ionoeii ma eenemuunoi inowcenepii HAH Yxpainu, Kuis, Yxpaina
mikhalex7@yahoo.com

Mikheev O.
Institute of Cell Biology and Genetic Engineering, NAS of Ukraine, Kyiv, Ukraine

B nomoBizi 3BepTaeThCs yBara BUKIIOYHO HA JO3UMETPUYHUHN aCTIEKT MiKPOEBOJIOIIITHOT
mpoOsieMu, TOOTO Ha METOIW OIIHKK PO PaJiallifHOrO YMHHHKA 1 HE PO3IIAAAIOTHCS cami
MIKpOeBOJIONIHHI Toxii. biomoriudi 00'ekTH, 0 MENIKaTh B 30HI BIUmBY aBapii Ha HAEC,
HiAIAI0ThCST  BIUIMBY IIJIOTO KOMIUIEKCY ¢akTopiB (izuunoi (ioHizytoua pamiamis (IP),
TPaHyJIOMETPUYHHHN CKJIAJ] IPYHTY, BOJIOTICTh TMOBITPS Ta IPYHTY, TEMIIEparypa Ta iH.), XiMI9HOT
(30Kpema, BayKKi METaIl Ta MIKpOEIeMEeHTH) Ta 010J0Ti4HOT TPUPOAU (IPUCYTHICTH MIKpPO- Ta
MakpoopraHizmiB). [lepeniueni GpakTopy MOXKYTh BHCTYHATH B PO SIK (DaKTOPiB MiHIMBOCTI
(reHeT4HOI Ta/ab0 emireHeTH4YHo1), Tak 1 hakTopiB BiAOOPY. Y 3B'SI3KY 3 LIUM MEPIIOYEPTOBUM
3aBHaHHSAM € BHU3HA4YCHHS BKiIany («Barm») Qakropa ioHizyrodoi pamiamii (PIP) y
MIKpPOEBOJIOIINHI MPOLECH Ta 3ICTaBICHHS WOT0 BHECKY 3 BHECKOM IHIIMX EKOJIOTTYHHUX
¢axropiB. OcoOMMBO CKIAIHUAM II€ 3aBIAaHHS CTA€ TOMi, KOJM HEOOXiJHO BPaxOBYBATH JI030Bi
HABaHTaXCHHS Ha 010JI0T1YHI 00'€KTH, 0 3HAXOMATHCS B yMOBax XpoHiuHoi 1ii IP, 3ymoBienot
PamIOHYKIIIIaMH1, 1110 HEPIBHOMIPHO PO3MOJUICHI MIXK KOMIIOHEHTaMHu ekocucteM. Kpim 1poro,
3aBJaHHs 1€ YCKJIAJHIOETbCs depe3 Te, mo PIP Moxe BUCTYNMHMTH y SIKOCTI (akTopa, ILI0
Moaudikye (Tiacuiitoe adbo Mociadioe) MIKPOSBOMIOIIOTEHHY /10 1HINX (aKTOpiB. Y 3B'SI3KY
3 BUIIECKA3aHUM, J03UMETPUYHUHN acTieKT NMPOOIEeMHU MIKPOEBOIOLIT MPOINOHYETHCS PO3KIACTH
Ha KUTbKa OJOKiB-eTamiB: Biok jo3uMerpudHoi «miarpumkmy»: 1. CtBopeHHs (BuOip) pajmio-
€KOJIOTIUYHMX TOJIIoHIB y 30HI BIUIMBY aBapii Ha HAEC. 2. PajioMeTpuyHi JOCTIDKEHHS YMOB
MPOKMBAHHS POCIIMH Ta TBAPUH Ha BUOpAHUX AUISHKaX. BU3HaUeHHS MOTYXHOCTI 30BHIIIHBOTO
BUIIPOMiHIOBAaHHS. Bu3HaueHHs MUTOMOI aKTUBHOCT1 OpraHiB U Ta TKAHUH O10JI0ITYHUX O0'€KTIB.
3. Po3paxyHKHM [1030BMX HaBaHTaXEHb Ha OIlOJIOTIYHI CTPYKTypu (BIacHE IO3MMETpUYHA
«miATpUMKay). 4. CTBOpEHHs IUTYYHUX MiHI-pajiallifHUX TOJNIB B YMOBaxX Ja0OpaTOpPHUX Ta
MOJIbOBUX EKCIIEPUMEHTIB 3a JIOMIOMOTOI0 BHECEHHS «aBapiiHUX» CyMilllel paJiOHYKIIJIIB YU
amIyl1 3 po3YMHaMH cosiell pafioizorormiB. 5. JlaGoparopHi Iociiiy 3 IHKOPIOPOBaHUMH B
TKaHWHI POCIMH PaAIOHYKAUAaMUA. 6. MOHITOPUHT PaiOCTIHKOCTI O10JOTIYHMX OO'€KTIB, SIKi
TpuBanuii yac nepeOyBanu (mepedyBaioTh) B yMoBax mijgBuiieHoro ¢ony IP. Crarucruunuii
O50K: 7. 3miliCHEHHSI CHOCTEpEXEeHb Ta EKCIIEPUMEHTIB, L0 MependadaroTh 3acTOCYBaHHS
KOPEJALIAHOrO aHalizy 3 METOI0 BCTaHOBIEHHS «Baru» @DIP cepexn iHmMX ¢akTopiB y
MIKPOEBOITIOIIITHAX MOIsIX. 8. 3aCTOCYBaHHS CXeM MaTeMaTHYHOTO TUIAHYBaHHS €KCIIEPUMEHTY
3 ypaxyBaHHJIM MOXJIMBOI HEaJIUTUBHOCTI (HemiHiHOCTI) criibHOrO BIuiMBY PIP Ta iHmmx
eKOJIOTIYHUX  CBOJIIOI[IOTEHHWX  YWHHHKIB. MeToguuamii  Omok: 9.  Di3100TivHUH,
eMOpI0IOT1YHU, T1ICTONOTTYHUH, TUTOTeHETHYHUH, O10XIMIYHUIA, MONEKY/ISIPHO-010TOT1YHHIA Ta
ditomaronoriuanii aHani3u. Teoperuunuii 65ok: 10. TeopeTnunwmii aHai3 Ta CHHTE3. 3PEIITO¥O,
NPOTIOHOBAHUI KOMIUIEKC METOMIB JIO3MMETPUYHOI (ITiATPUMKH», HO3BOJHUTH KUIbKICHO
BU3HAYUTH JI030B1 HABAHTAXCHHSI BT 30BHIMIHIX 1 BHYTPIMIHIX (IHKOPIIOPOBAaHUX B 010JI0T14HI
00'€KTH) JKEpET 10HI3yI0YOTO BUIIPOMIHIOBAHHS Ta CITIBCTABUTH iX MIKPOEBOJIOIIHNIN BIUIUB
3 IHIMUMU (paKTOpaMHu.

Keywords: microevolution, Chernobyl zone, dosimetry.
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THE PURIFICATION OF WATER FROM **'CS BY TERRESTRIAL PLANTS

Mikheev O.M.}, Lapan O.V.?
YInstitute of Cell biology and Genetic Engineering of NAS of Ukraine, Kyiv, Ukraine
’National Aviation University, Kyiv, Ukraine
k.lapan@ukr.net

Introduction and aim. One of nowadays important tasks in environmental protection is
the development of new or the improvement of existing methods for improving the state of
natural and man-made environments and, in particular, water bodies. Among various
pollutants, radionuclides are especially dangerous for living organisms. In water bodies
37Csis mainly contained in the form of water-soluble cationic forms, therefore, the rational
method of its extraction is biological, namely phytoremediation, which is promising in terms
of its environmental friendliness and economy. The process of accumulation of **'Cs by
plants is influenced by a number of factors: the specificity of the species and variety, the
development of the root system, the phase of plant development, their physiological state, the
pH of the water medium, the presence of macrocations in the water medium. At the same time
the absorptive capacity of plants can be modified by applying factors of a physical nature, for
example, UV-C irradiation of plants. The study of the effect of UV-C irradiation on plant
objects was carried out with the aim of establishing doses that increase, i.e. modify the
sorption capacity of the plant component of the bioplateau with respect to ions of **'Cs.

Materials and methods. The construction of the bioplateau was carried out in the
following sequence: the bottom of the cuvette measuring 21x12.5x2.5 cm was covered with a
layer of granular foam plastic 1.5 cm thick; perlite (50 cm®) was poured on top of the foam
plastic; 100 ml of water was poured into the cuvette; corn seeds were placed on the surface,
the bioplate was placed in a thermostat at t = 24 °C. To study the effect of UV-C irradiation
on the sorption capacity of bioplateau plants with seven-day-old plants of common corn (Zea
mays L.) after UV-C irradiation they were cultivated on a solution of **’Cs chloride in glass
containers, which were pre-treated for 3 days with 0.1 M with a solution of stable ***Cs
chloride in order to prevent the sorption of cesium radioisotope ions by the inner surface of
the glass. The settled tap water was used. With the interval of 2-3 days the solution was
poured into a Marinelli vessel to determine the specific activity of the radionuclide on a SEG-
001 "AKP-S"-63 gamma spectrometer. The initial specific activity of radiocesium was 3.0
kBq/l that according to previous experiments did not cause a noticeable effect on the growth
and the development of plants. The specific activity of **'Cs was measured to an error of
3.8%.

Results and conclusions. It was established that on the second day of incubation of the
plants in a solution with cesium at doses of UV-C irradiation of 0.25-2 kJ/m? the stimulation
of absorption of cesium ions was observed, at other doses the absorption of **" was inhibited.
Subsequently, on the 4th and the 7th days of observation the degree of purification of water
from cesium was the same for all doses of irradiation and slightly exceeded the control level.

Taking into account the obtained results, it can be concluded that despite the applied doses
of UV-C irradiation, plants have the ability to restore their absorption properties.
Furthermore, it was established that doses of 0.25-2 kJ/m® of UV-C irradiation had a
stimulating effect on the sorption capacity of plants. Thus, by applying these doses of UV-C,
it is possible to modify, in particular intensify the process of cleaning a water body.

Keywords: water bodies, **'Cs, bioplateau, terrestrial plants.
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BHUPOIIIYBAHHA MICKAHTYCA I'l'AHTCBKOTI'O 1JI1 BUPOBHUIITBA
BIOITAJIMBA HA 3ABPYIHEHHX TEPUTOPIAX MOJICCA YKPATHA

CULTIVATION OF GIANT MISCANTHUS FOR THE PRODUCTION OF BIOFUEL
IN THE CONTAMINATED AREAS OF THE FORESTS OF UKRAINE

MoskapiBcebka I. A. ! Pomanuyk JI. M.2
YTonicorui HayioHanbHuli yHieepcumem, Kumomup, Ykpaina
Z)KumOMupCbKa ¢inis oeporcasnoi yemanosu “Incmumym oxoponu epynmie Yxpainu”
innamozharivska@gmail.com

Mozharivska I. A.*, Romanchuk L. M. 2
Polissia National University, Zhytomyr, Ukraine
2Zhytomyr Department of the State Institution “Institute of Soil Protection of Ukraine”

Beryn Ta Mmera. 3a0esnedeHHS aiNbTEpPHATHBHUMH JDKEpENaMH €Heprii B yMOBax
palloaKTUBHOIO 3a0pYyAHEHHS € CTPAaTEeriuyHUM MOMEHTOM €(pEKTHBHOTO PO3BUTKY JEPIKABH.
Tomy BHXOZOM 3 €KOJOTIYHOI Ta EHEepPreTHYHOi KpW3W, HI0 yTBOpWiacia B YKpaiHi, €
BUKOPHCTAaHHS BIJHOBIIIOBAJBHUX JKepesn eHeprii. MeTowo HamMx JOCHiDKeHb Oyna
¢iTopeabimiTamisi TPyHTIB [UIAXOM BHUPOIIYBaHHS MiICKaHTyca TIraHTCHKOTO B yMOBax
panioakTuBHOro 3a0pynHeHHs Kutomupcrkoro [lomices.

Marepiaau Ta metoau. [lociiKeHHS TPOBOAWIMCH HA TEPUTOPii HACEIEHOTO MYHKTY C.
XpucruniBka JXUToMupcbkoi 0071acTi, SIKe BITHOCUTBCS J10 30HU 0€3yMOBHOTO 000B’SI3KOBOTO
BiJICEJIEHH (2-a 30Ha paJl0aKTUBHOTO 3a0pyAHeHHs). Bin0ip 3pa3kiB IpyHTY AJisl BUSHAYCHHS
BMICTY 137CS, 0gy npoBoauBcs 3rinHo JCTY 4287:2004, ICTY ISO 10381 — 2:2004. Binoip
3pa3KiB POCIMHHOI MPOAYKIi] /utst BusHadeHHs “°Sr ,**'CS mpoBommack 3rifHo METOXMUYHKX
BKa3iBOK «Bi16ip npoO, nepBruHHa 00poOKa Ta BU3HAUEHHS BMICTY %Sr ta ¥*'Cs y Xap4oBUX
npoaykrax». JlabopaTopHi AOCHIIKEHHS BUKOHYBalIMCh BiAmoBigHO 1o airouux JCTY vy
cepTudikoBaHiil BUMiproBasibHii 1abopaTopii [1oaichbKoro HaiOHAIBHOTO YHIBEPCUTETY.

PesyabraTtu Ta BUCHOBKH. JlOCTII)KEHHS IPOBE/ICHI B C. XPUCTHHIBKA MOKA3aJIH, 1110 HA
JOCTITHUX JUISIHKAX J1e BUPOIILYBAJIU MICKaHTYC TTaHTChKUI IIUIbHICTh 3a0py/IHEHHS IPYHTY
Y3'Cs sanumaeTses DOCHTH BHCOKOK Ta BapitoBasia B mexax 1005,4 kBr/M?. [{inpHICT
3a0pyAHEHHS TPYHTY JOCIHIJKYBaHUX MAUISHOK %sr BapitoBaja y Mexax 20,4 KBK/M.
JIOBEJICHO, IO ITHTOMA aKTHBHICTB — CS y MICKaHTyca TiraHTChKoro craHonmia — (152—184
bx/kr). KonuenTparis 905y y MICKaHTyca TiraHTChKOrO BapitoBajia Bif 78-94 Bbk/kr. Bmict
BAXKHX METalliB y TIPYHTI Ta POCIMHAX 3HAXOIUBCS y MeXKax TPAaHUYHO JOMYCTUMHX
KOHIIEHTpaIllil Ta Manu ciaOKkuil piBeHb 3a0pynHEeHHsA. BMicT pyxomux cronyk miai OyB Ha
Jy’Ke HU3bKOMY piBHI 3a0e3nedeHocTi 1 BapitoBaB BiJ 0,078 no 0,091 mr/kr, a 3a0e3neueHicTh
JOCIITHUX AUISHOK PYXOMUM IIMHKOM 3HAaXOAMJIACh HA CEPEIHHOMY Ta IiIBUILIEHOMY PIBHSAX
1,80-2,43 mr/kr BinmosinHo. [Toka3HUKH €HEProONPOAYKTHBHOCTI MICKaHTyca TiraHTCHKOTO
cknanu 4144 xxai/kr. 3a pe3ynbraraMH JOCHTIKEHb HABEACHO TEOPETUYHE y3araJbHEHHS 1
BUPILICHHS €KOJIOTIYHUX MPOOJIeM IIISIXOM BHPOLIYBAaHHS MICKaHTyca TiraHTCHKOTO 3 METOIO
OTPUMaHHS BIZITHOCHO YHCTOI MPOIYKIIii /IS BUTOTOBIICHHSI TBEP/IOTO TTATUBA.

. . o . . . v 137
K11040Bi cJ10Ba: paziariiino 3a6pyIHeHi TPyHTH, MiCKaHTyC riraHTchKmii, - Cs, *°Sr .
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RADIATION AND ITS IMPACT ON HUMANS

Nazarova R.T., Rashidova S.M., Akhmedova S.1.
Azerbaijan Medical University, Department of Infectious Diseases
23, Bakikhanov st, Baku, Azerbaijan

A person lives in a condition of constant exposure to natural background radiation.
Scientists suggest that radiation is a natural and constantly acting factor on living organisms.

There are two types of radioactivity: natural and artificial. Natural radioactivity includes
cosmic radiation, solar radiation and ionized radiation of the earth's crust, soil and gases.

Artificial radioactivity arises due to human activity, because of which there is a
spontaneous decay of the nuclei of elements acquired artificially.

One should distinguish between external and internal radiation. External irradiation of the
body is created by cosmic rays, the impact of natural or artificial emitters located in the air, in
the ground, in the walls of rooms, or used in industrial, scientific, medical places (for
example, CT). Internal radiation stems from radioactive substances that enter the human body
with inhaled air, food and water.

The impact of radiation on the human body does not flow without a trace.

The effects of radiation on the body is divided into two groups. The first is genetic effects:
mutations at the level of genes and chromosomes. The second includes somatic manifestations
in the form of headaches, chronic fatigue syndrome, the development of radiation sickness in
people, tumors, malignant neoplasms, and leukemia. In addition, the radioactive hazard is
associated with the possibility of metabolic disorders, resulting in congenital malformations in
the next generations, infertility, miscarriages, a more severe course of infectious diseases, and
the development of autoimmune diseases.

There are regions in Azerbaijan where places with high levels of radiation have been noted.
In the period from 2011 to 2022 years, patients from these regions with salmonellosis,
esherikhiosis, dysentery, viral hepatitis B and C, meningoencephalitis, who had various
concomitant autoimmune diseases, blood diseases, such as severe hypochromic anemia,
thrombocytopenic purpura, hemorrhagic vasculitis, children with various congenital
malformations were admitted to intestinal, hepatitis and neuroinfection department of
Children's clinical hospital No. 2. The number of patients with concomitant diseases
significantly exceeded the number of patients in the population.

Key words: radiation, humans, radioactivity, autoimmune diseases, blood diseases.
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MODIFICATION OF PLANT GROWTH RESPONSES TO SALINITY BY
MYCORRHIZAL FUNGI DUE TO SOIL CONTAMINATION
CAUSED BY THE WAR IN UKRAINE

Nesterenko 0.G."?, Kutsokon N.K.?, Nesterenko L.D.?
YEstacion Experimental del Zaidin, Consejo Superior de Investigaciones Cientificas,
Granada, Spain
?Institute of Cell Biology and Genetic Engineering, NAS of Ukraine, Kyiv, Ukraine

Introduction and aim. The military activity in Ukraine results in soil contamination not
only with heavy metals but also has far-reaching environmental consequences, especially
regarding water resources. This applies to both the Crimean Canal and the recently destroyed
Kakhovka dam. The effect on water resources is determined, particularly by the adverse
impact on the availability and quality of freshwater resources for plant organisms.
Biomonitoring studies have demonstrated increased salinity in soils on large areas of Ukraine.
Increasing the salinity of agricultural soils mediates adverse effects on plants and,
consequently, reduces food production for the civilian population. It is known that arbuscular
mycorrhizal fungi (AMF) can modify the general condition of plant organisms, including
their resistance to biotic and abiotic factors.

In this study, we aim to analyse the effect of two types of AMFs on the growth
characteristics of the tested plants under conditions of high soil salinity. The main goal is to
check the level of biological protection achieved by the inoculation with beneficial fungi in
tomato plants to use the results in further investigations to understand molecular mechanisms
of mycorrhiza-induced resistance (MIR) regulation.

Materials and methods. The experiment was carried out with tomato plants Solanum
lycopersicum of the ‘Moneymaker’ variety, and two types of arbuscular mycorrhizal fungi
(Rhizophagus irregularis (Ri) and Funneliformis mosseae (Fm) were chosen. The substrate
contained sterile sand and vermiculite 1:1 (v/v), and the salt concentration was 100 mM NacCl
(chronic). The planting medium was Long Ashton nutrient solution (Hewitt, 1966) containing
25% of standard phosphorus (P). The plants were divided into four groups, namely the control
group, inoculated with AMF types: Fm and Ri, salinity treatment - S, as well as salinity and
fungal inoculation together (RiS and FmS). In the experiment, tomato plants were grown
under natural light and 16 h photoperiod in a greenhouse.

Results and conclusions. The height of the plants was measured on the 8th day post-
treatment with the salt solution and repeated once every eight days (three times in total). The
height of the tomato seedling increases as a percentage of the control was compared between
each measurement. According to preliminary data, in the first period, the growth of plants
exposed to salt stress was higher in the groups of plants inoculated with AMF. Namely, it was
76.9 and 83.8 % (RIS and FmS, respectively) compared to 64.9 % in only saline plants. That
is, there was significant mycorrhiza-induced resistance. After eight days, we observed minor
changes, namely a decrease in mycorrhiza-induced resistance and a tendency to equalize the
growth rate of mycorrhizal and non-mycorrhizal plants under salt stress. The inhibition of
tomato growth under salt influence became stronger and amounted to 56.5% of the control,
but the weak protective effect of Ri was preserved (58.8%). Although mycorrhiza-induced
resistance in plants has been reported, whether mycorrhizal plants have potential defence
responses for the long term remains unclear. Nevertheless, further research will aim to
identify the key mechanisms of MIR, its in-depth analysis and expand the number of plant
species, for instance, as the analysis of poplars or willows on AFM interactions.

Keywords: Solanum lycopersicum, arbuscular mycorrhizal fungi, salinity.
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MOJIEKYJIAPHO-TEHETUYHI JOCIILKEHHS TEHOMY XBOPHUX HA Ph-
HETATUBHI MIE€JTOITPOJII®EPATUBHI HEOILTA3II, O 3A3HAJIH BILIUBY
IOHI3YIOYOI PAAIALII BHACJIIAOK ABAPII HA YAEC

MOLECULAR-GENETIC STUDIES OF THE GENOME OF PATIENTS WITH Ph -
NEGATIVE MYELOPROLIFERATIVE NEOPLASIAS EXPERIENCED BY
IONIZING RADIATION AS ARESULT OF THE ACCIDENT AT CHANPP

HeyMmepxuibka H.B.,l [Torybenp H.O.Z,
YTV «Hayionansnui Haykosuti yenmp paodiayitinoi meouyunu HAMH Ykpainuy, Kuie Yxpaina
Ineum@ukr.net
?Bec I3paen /leaxonec Meouunuii [Jenmp, bocmon, CLLIA

Neumerzhytska L.V., Poluben L.O.
LState institution «National research center for radiation medicine of the national academy of
medical sciences of Ukraine»
’Bes Israel Deaconess Medical Center, Boston, USA

Beryn. 3 omisany Ha CTpIMKHUH PO3BUTOK BUCOKOTEXHOJIOTIYHUX METOIB JOCIIIKEHHS
TCHOMY, BOXJIMBHM Ta AKTyaJIbHUM 3aBJIAaHHSIM CHOTOJICHHS € YIOCKOHAJICHHS IMiIXOMIB JUIs
BU3HAUEHHs I1aTOr€He3y 3aXBOPIOBaHb, IO PO3BUHY/IMCS BHACIIJOK BIUIMBY 10HI3yKOYOl
pamiauii  (IP). Ph-meraruBui wMienonpomideparuBui  Heomnaszii (MITH) wme piakicHi
reMaToJIOTIYHI ~ 3aXBOPIOBAHHs, SKI  XapaKTepU3YIOThCS  HAJMIpHOIO  Mpoidepartiero
TuepeHIIioBaHUX MIENOINHUX KIITHH KPOBI: MOAUIAIOTHCS HA CIPABXKHIO MOJIUTEMIIO
(CII), ecenuianbHy TpomboruteMito (ET) ta nepBunHMil Mienodidbpo3 (IIM®). ITarorenes
IIUX 3aXBOPIOBAHb BUBUEHO HEIOCTATHHO.

Mera. Bu3HaueHHsI MOJCKYISIPHO-TEHETHYHUX 3MiH y po3BUTKY Ph-neratuBuux MITH B
oci0, siki 3a3Hanu aii [P BHacnigok aBapii Ha YopHoOumnbebkiih AEC.

Marepiaau Tta meronu. /IHK xBopux Ha Ph-nerarusui MIIH 3 pagiariiinum anamMmHe30M
ta 0e3 Takoro. [1JIP tect.

Pe3yabTatH Ta BHCHOBKH. Y LIl poOOTI MOKa3aHO, L0 YacToTa JpallBEpHUX MyTallii
JAK2, MPL i CALR, a Takox iHII 3MiHU B T'€HOMI, SIKi TOTEHIIIHHO 3aTy4eHi O PO3BUTKY Ta
€BOJIIOLIIT 3aXBOPIOBAHHS, BIIMiHHI y XxBopHX 3 [P anamue3om ta cnontanaumu MITH.

BusBneHo, mo XBOpHX 13 MOTPIMHO HETaTMBHUM MYTalIWHUM CTarycoM (II0 HE Maiu
mytaniit JAK2, MPL i CALR) Gyno, BiporiaHo, 6inbiie B rpyni 3 I[P anamuezom, HiXK y rpyri
6e3 Taxoro (25,7 % mporu 15,7 %, p < 0,05). Jlo Toro x y wiil rpyni Haifuacrime
BUSBISIIOTBECs Hecnerudiuni mytanii (DNMT3A, TET2, ASXL1) i3 uacmomoro 4,8 Bunaaxy
nporu 3,1 (p = 0,024). Omowce, xBopi Ha MIIH, siki 3a3HanM BIUIMBY i0HI3yrOuoi pamiarii,
JEMOHCTPYIOTh 1HIIMM MyTallliiHUI cTaTyc, MOPIBHIOIOYHN 3 HEOIIPOMIHEHUMHU: HIDKUY YacTOTY
JpaiiBEpHUXMYTaLlil 1 HaBUIIlY YacTOTYy JOJATKOBUX MYTAIliil y MOPIBHAHHI 31 CIOHTAHHOIO
rpynoto. BusiBnenns y xBopux 3 [P B aHamMHe31 3011bIIEHOTO YKCIa MOTPIMHO HETaTHUBHUX
BUMAJIKIB JIpaliBEpHUX MyTalliii BKa3ye Ha 3aJy4eHHS B PO3BUTOK 3aXBOPIOBAHHS IHIIMX
MOJICKYJISIPHO-TEHETUYHNX MEXaHI3MiB, TAaKUX SIK BUHUKHEHHS IMaTOreHHUX MYTaIliil y TeHax
enireHeTnyHoro perymoBanHs cimeiictBa DTA (DNMT3A, TET2 ta ASXL1), o cBiA4uTh Mpo
MyTaIlliiHe HaBaHTXKECHHS Ha KIIITHHH, 3aBsaku [ii [P 1 mepenymoB po3sutky MITH.

Takum unHOM, matoreHe3 Ta genorun Ph-HerarnBHUX MienonposidepaTuBHUX HEOIUIa3ii
y XBopuX, 1o 3a3Hanmu aii [P, MoxHa BBakaTw pe3ylabTaTOM CHIIBHOI i MyTalliid, 110
BUHUKAIOTh K y napaiiBepHux reHax (JAK2, MPL i CALR), Tak i B reHax €MireHeTUYHOTO
perymoants (DNMT3A, TET2, ASXL1), cipuunnenux IP.
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HEAJIKOI'OJIBHA )KHPOBA XBOPOBA NEYIHKHA TA CTEATO3
NIAMJYHKOBOI 3AJ103U1 Y BIJJAJTEHOMY HEPIOAI ITIICJIA
YOPHOBWIbChKOI KATACTPO®U: KJIHIKO-JIABOPATOPHI ITPOSIBU

NON-ALCOHOLIC FATTY LIVER DISEASE AND PANCREATIC STEATOSIS
IN THE REMOTE PERIOD AFTER THE CHERNOBYL DISASTER:
CLINICAL AND LABORATORY MANIFESTATIONS

Hocau O.B.%, Yymak AA?
1HaL;i0HaJlea axkaoemisi meouuHux Hayk Ykpainu, Kuis, Ykpaina
Zﬂepofcaena yemanosa «Hayionanonuii haykosutl yenmp paoiayitinoi MmeOuyuHu
HAMH Yxpainuy, Kuis, Ykpaina
elenanosach@ukr.net

Nosach O.V.}, Chumak A.A.2
National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine
“State Institution “National Research Center for
Radiation Medicine of NAMS of Ukraine ”, Kyiv, Ukraine

Beryn Ta meta. Y Bignanenomy nepiozi micis YopHOOMIECHKOT aBapil yBara JOCHiTHUKIB
CIpsSIMOBAaHA HAa BM3HAYCHHs HAWBaXKJIMBIIIMX JAHOK B3a€MO3B’A3KY MIXK HEAJIKOI'OJbHOIO
xupoBoto xBopoboto mneuinku (HAXKXII) ta cepueBo-cynuaanmu (CC) 3aXBOpIOBaHHSIMH,
110 MiJIBUILYE pU3UK po3BUTKY JeTanbHuX CC yckinaaHeHb. OHUM 13 MPOBIIHUX HANpPSMIB
€ 3’5ICyBaHHS 3HA4Y€HHS 3MIH (YHKIIOHYBaHHS MIJUUIYHKOBOI 3aJI03U MpHU Ii >KUPOBOMY
nepepo/keHHi 3a komopOigHoro mepediry 3 HAXKXII. Meta pobotu — ommcatd OCHOBHI
KJIIHIKO-JIa0OopaTOpHI MposiBU matojioriyHux mporeciB y xBopux 3 HAXXII 1 crearozom
HiAIUTYHKOBOT 3aJ103 Y BijJlaneHoMy nepiofi miciast YHopHoOUIbChbKOi aBapii.

Marepiasim Ta wmeroau. I[IpoBeneHe KiiHIKO-IaOOpaTOpHE Ta 1HCTPYMEHTalbHE
(YnpTpa3ByKOBa JIIarHOCTHKA OPraHiB YE€pPEeBHOI MOPOXKHUHU, €30(aroracTpo,1yo1€HOCKOIIs)
oocrexxennst 36 donomikiB  (Bikom 54-73 pokiB) 3 HAXXII Ta xiIiHIYHUMHA
a0o ynbTpa3ByKOBUMH  O3HAKaMM ypPaKEHHS MIALUIYHKOBOI 3aio3u. BkiroueHi B
JTOCJIIJDKEHHS TAIlleHTH Opalii y4acTh B JKBiAaIii HacuiakiB YopHoOmibebkoi aBapii y 1986-
1987 pp. (27 oci6) abo Oynu eBakyioBaHi 3 M. [Ipunm’sTh 4M MeEIIKaIM Ha paliOaKTUBHO
3a0pyIHEHUX TEPUTOPIsLX Micis aBapii. JlokymMeHTOBaHA /1032 30BHINIHBOTO ONMPOMIHEHHS y
OinpIIOCTI XBOpHX He nepeurryBana 0,35 I'p.

Pe3yabTaT Ta BHMCHOBKM. Y KIIHIYHIM KapTHHI AOMIHYBalIM MpOSBH OidiapHOTO
Ta KHIIKOBOTO  AucHencuyHnx cuHapomiB, CC Ta 1epeOpOoBacKyJSIPHOI IMaTONOTIi.
3a pe3ynbTaTaMM 3araJbHOTO aHaJi3y KPOBi JA1arHOCTOBAHO 1HAWBIAYalbHI 3MIHM KJIITUHHOT
CKJIaZI0BOT IMYHHOI peakuii 3 mnposiBamMu eo3iHodumii, HelTpodumi, mimMpouuTO3y
Ta MOHOLUTO3Y y Onmm3bko 20 % XBOpHX 3a KOXKHHUM 3 TOKa3HUKIB. ILIBHIKICTH OcimaHHS
€pUTPOLIUTIB 30LIbIIEHAa y TPETUHU XBOpPHX. BCTaHOBIEHO HAsBHICTH MPOSBIB MOPYIIEHb
BYIJIEBOAHOTO OOMiHY (rimepriikeMis y Omu3bko 30 % XBOpHX), JdimigHOTO OOMIHY
(mepeBakHO MIJBULICHHS PiBHS OeTa-minonporeifiB y 0iau3bko 17 % XxBopux) Ta OLTKOBOTO
00MiHy (TIepeBa)KHO MiABHUILEHHS PIBHS CEYOBOI KMCIOTH Y OIM3BKO 56 Y% XBOPHUX).

TpuBanuii nepedir cyOKIIHIYHOTO 3amajieHHs Ta METa0OJIYHHX MOPYIIEHb MOXe OyTH
TPUTepOM TOAAIBIIOTO MPOTPECYBaHHA Ta YCKJIAJHEHOTro mepediry komopOimnux CC
1 11epeOpOBaCKYIIPHUX 3aXBOPIOBAaHb 1 MOTPEOy€ TMOMAIBINOTO IMMiATBEPKEHHS IUIIXOM
BU3HAYEHHS Cy4aCHUX BUCOKOUYTJIMBUX MapKepiB 3amalieHHsI.

Kuro4oBi cjioBa: cTeaTo3 NMediHKH, CTEATO3 MiIIUTYHKOBOI 371031, YOpHOOMIIb.
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JTO IIPOBJIEMHY OLITHKH EMICIi *’CS TTIPH CITAJIIOBAHHI JJICOBOI
MIICTHJIKA

ON THE ISSUE OF ASSESSING ®'CS EMISSION DURING FOREST LITTER
BURNING

HogikoB A. M., lllunkapenko B. K.
Incmumym npobnem be3nexu amomuux enekmpocmanyiu HAH Ykpainu, Kuis, Ykpaina
andreyn@ua.fm, ispnppkievua@gmail.com

Novikov A. M., Shinkarenko V.K.
Institute for Safety Problems of Nuclear Power Plant
National Academy of Sciences of Ukraine, Kyiv, Ukraine

Summary. This study focuses on assessing the emissions of radioactive **'Cs during the
burning of forest litter samples, specifically needle leaf litter, from the Chernobyl Exclusion
Zone. Understanding these emissions is crucial for predicting the spread of radioactive
contamination and evaluating the risks of radiation exposure. The study found that
approximately 9% of **’Cs was emitted into the air during the burning process. The findings
contribute to the improvement of understanding of radioactive emissions during forest fires in
the Chernobyl Exclusion Zone, aiding in risk assessment and mitigation strategies.

Beryn. OriHKa BUKH/IB PajlioakKTHBHOTO ' CS, 1[0 BUHHKAIOTH I1iJ 9ac 3rOPaHHs 6i0MAacH,
Ma€ BUpIIIATbHE 3HAUEHHS I IPOTHO3YBAHHS MOIIUPEHHS Pai0aKTUBHOTO 3a0pyTHEHHS Ta
OILIIHKM PU3MKIB pajialifHOr0 OMPOMIHEHHS, 10 MOXYTb BUHUKHYTH BHACIHIJOK BJAWXaHHS
palioaKTUBHUX pedyoBWH. HasiBHI JOCHIIKEHHs CBIIYaTh MPO Te, IO BUKUAU 187c i gac
ropiHHs Olomacu 3aiexarb BiJ] PI3HOMAHITHUX (aKTOpIB, TaKUX SK THUIl POCIMHHOCTI,
TeMIeparypa ropiHHs i iHmi. Bizmomo, 1o yacTka pajioakTUBHOTO 11€3i10, sIKa MOTparuisie B
atMocdepy MiJ Yac JIICOBUX IOMXKEXK, MOXKE PI3SHUTHUCS OLIbII HIXK Ha MOPSIOK BEIWYHHHU,
BHOCSIYM 3HAYHY HEBH3HAYEHICTh B MPOTHO3YBaHHS. Ba)XMMBUM € MpOBeIeHHs TOCHTIKEHb 3
HAKONTUYCHHSM €KCIIEPUMEHTATLHUX JAHUX IS TTiIBUIIICHHS TOYHOCTI POTHO3YBAHHS.

Meta pocaimxennsi: OiiHKa BUKH/IIB 187 MiJ] Yac 3ropaHHs JiCOBOi MiACTHIIKH (TOJIKH
xBO1) B 30H1 BiquyxeHHss YAEC meTonoM 1a00paTOpHOTO CIIAIOBAHHS.

Marepiann Ta meroau. IIpoOu micoBOi MiACTHIIKM, MEPEBaKHO OMaJ| TOJOK XBOi Oynu
BiZiOpaHi B 30H1 BiguykeHHss YAEC. Ilepen cnamtoBaHHAM NpoOU BUTPUMYBAIU B CYXOMY
MPUMIIEHH] JIJIsl BUPiBHIOBAHHS BOJIOTOCTI. CramtoBaHHS TPOBOIMIIH 32 JOMOMOTOI0 PaHIIle
pPO3pOOIEHOTO TPUCTPOIO, IO 3a0e3reyyBaB 30MpaHHS JUMOBHX YacTOK Ha CKISHOMY
¢binbTpi. Bu3Hauanm akTUBHICTH Bics B npobax Ta Macy mHpod mepel CHATIOBaHHSIM,
aKTUBHICTh ~'Cs Ha ¢binpTpi, B 3011 Ta HeAorapi - MICHsA CHATOBaHHS. BiamoBigHO
MPOBOAWIN BH3HAYCHHS Mac. | aMMa-CIIeKTPOMETPHUYHE BHU3HAYCHHS AKTHBHOCTI o' CS
IIPOBOJIWIIN 32 JlornoMororo ciekTpomerpiB SBS ta Camberra.

PesyabTaT Ta BUCHOBKU. [Ipy criantoBaHH1 JICOBOI MiJICTHIIKK OIAy TOJIOK XBOi 3 30HU
BimuyxeHHss YAEC ominena emicis ¥ics s MOBITPS 3 IUMOM CTaHOBHUTH OMu3bKO 9 % Bif
MOYaTKOBOI KiIbKOCTI B mpoOi. B 301 3amumaerscs [] 43%, B Hemorapi [| 48%. B
MOJaJbIIOMY TIAHYETHCS MPOBENEHHS POOIT MO OLIHI eMicii B'Cs mig wac cranroBaHHs
310paHuX 3 JICOBOI MJICTUIIKH T1JIOK COCHH 0€3 TOJIOK XBOi.

Kuio4oBi cj10Ba: J1iCOBI TOXKEXK1, pa/lioaKTHBHE 3a0pyTHECHHSI, Bics, YopHoOMIIbChKA 30HA
BiTIYKCHHS.
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SOURCES OF *¥CS INTAKE INTO ORGANISM OF LICHENS AND
RADIONUCLIDE CONTENT IN THEIR THALLI: UNRESOLVED PROBLEMS

Orlov 0.0.1?
LState Institution “Institute of Environmental Geohhemistry of
National Academy of Sciences of Ukraine ”, Kyiv, Ukraine
?Polyskiy Branch of Ukrainian Research Institute of Forestry and
Forest Melioration named after G.M. Vysotsky, Dovzhyk, Zhytomyr region, Ukraine
orlov.botany@gmail.com

Introduction and aim. Lichens are permanent components of forest ecosystems.
Particularly significant is their ecological role in boreal forest ecosystems including Polissia
of Ukraine. After Chornobyl disaster lichens were studied as intensive radionuclide
accumulators and bioindicators, in particular *’Cs. More than 35 years passed after the
disaster but lichens still are characterized by the high levels of **’Cs content. The aim of this
study is analysis of sources and ways of radionuclide intake into lichens as well as factors
determining its content.

Results and conclusions. Terricolous and epiphytic lichens — symbiotrophic organisms
consisting of algal and fungal components, they don’t have roots, and uptake of water,
nutrients and contaminants occurs directly from aerial fallouts by the whole lichen surface.
They are exactly the main source of **'Cs intake into lichen thalli. During radioactive fallouts
caused by the Chornobyl disaster lichens accumulated significant activity of *3'Cs. Herewith
137Cs activity concentration increased in their thalli in different countries of Europe in 10-10*
times (Seaward et al., 1988; Bartok & Mocsy, 1990; Biazrov, 2005, etc.). Nowdays in
Ukraine according to the Central Geophysical Observatory, global **’Cs fallouts are minor
and more or less stable (in average 0,31 Bg-m™ per month), they also increase **’Cs content in
lichens. In subsequent period in the organism of lichens which absorbed *’Cs processes
which cause definite dynamics of radionuclide content occurred. Decay of **’Cs leads to
decrease of its content in the lichens thalli as well as **’Cs dilution in growing phytomass of
thalli. Unresolved problems remain: age determination of thalli of epiphytic and terricolous
lichens; size (age) effect — different radionuclide content in thalli of different size (age),
specific *¥'Cs distribution in different age parts (branches) of fruticous terricolous lichens, for
example, of such species as Cladonia mitis Sandst., C. rangiferina (L.) F.Weber ex F.H.Wigg.
etc.; and in different age parts of foliose epiphytic lichens (central — peripheral thalli parts),
for example, of such species as Hypogymnia physodes (L.) Nyl., Parmelia sulcata Taylor, etc.

Crown runoff of **'Cs is an important source of radionuclide intake into lichens — through
B3'Cs leaching from trees crowns, *’Cs activity concentration in it is low, but total
radionuclide activity can be radiologically significant, especially during shallow lingering
rains. Trunk runoff of radionuclide is an important mainly for epiphytic lichens. It forms due
to the gravitational flow of rain water along the bark of trunk of trees, **'Cs activity
concentration in it is in 5-10 times higher in comparison with crown runoff, but because lesser
volume of runoff total **’Cs activity is lesser. Comprehensive parameterization of both runoff
types is important but unresolved problem now. Besides both runoff types contain not only
water-soluble **’Cs, but also radionuclide absorbed on the surface of solid particles of various
nature — mineral or organic. They are also accumulated by lichens due to their significant
absorbing surface, but the role of different biological structural components of lichens (algal
and fungal) in this process is insufficiently studied, as well as the process of self-cleaning of
lichens thalli from them with time.

Keywords: epiphytic and terricolous lichens, thalli, **'Cs, aerial fallouts, accumulation,
crown runoff, trunk runoff.
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RADIOACTIVE FALLOUTS: FRACTAL DIMENSION

Orlov 0.0}, Grabar I. G.2
LState Institution “Institute of Environmental Geohhemistry of National Academy of Sciences
of Ukraine ”, Kyiv, Ukraine
?Polissya National University, Zhytomyr, Ukraine
ivan-grabar@ukr.net

Introduction. Based on a large number of experimental data, the report shows that
changing the step of radioactive contamination density measurement from 1000 m to 0.1 m
does not lead to the construction of smooth differentiable functions W(x,y). The task of the
study was to substantiate the fractal nature of the function W(x,y) for studied parameter.

Objects and methods. The report presents the results of experimental studies of W(x,y) of
37Cs contamination density in the forest ecosystems of Zhytomyr Polissia. Samples were
collected at the mnodes of a 10x10 Cartesian grid with grid spacing
a € (0,1;1;10; 100; 1000)Mm.

Results and conclusions. Since the measurement of W(X,y) when the sampling step was
changed by 5 orders of magnitude did not lead to a smooth continuous differentiable function,
a multifractal model of the function W(x,y) was proposed. However, fractals have an infinite
level of detail, and therefore they require an infinite amount of samples for their reliable
identification. Any experimental model should be finite-dimensional. We propose to
approximate the fractal function W(x,y) by the K-generation of Wisek fractal (Grabar, 2023).
We show high values of the correlation coefficient (not less than 0.97) of the model already
for K=3-4. A physical model of the kinetics of the formation of fractal sets of any
configuration, complexity, and set of fractal dimensions is proposed. In nature all processes
controlled by several independent mechanisms (generalised driving forces) under the
Brownian (stochastic) dynamics of their change lead to the formation of fractal objects
(Grabar, 2023; Grabar, Kubrak, 2023). We consider this result to be extremely important for
the further development of science. It has been shown that this phenomenon leads to the
following results: when the field characteristics of each of the generalised driving forces are
the same, we obtain monofractal sets; when they differ from each other, we obtain multifractal
sets; and when they have orientational flammability, we obtain anisotropic multifractals. The
presence of perturbations of the points of application of generalised driving forces and the
control of the transparency of their barriers generates blurred fractals, etc. Numerical
examples of such fractals and successful attempts to use them to identify the experimental
functions W(x,y) of radioactive contamination density are presented in the report.

We are honoured to announce that the synthesis of multifractals is reaching a new scientific
level — the construction of fractals with predefined properties. For the interaction of fractal
objects with flows of microparticles, liquids or gases, it is necessary to create a special
mathematical apparatus for modelling such interactions in a fractal formulation. This can help
to solve a large number of applied problems, ranging from the construction of reliable fractal
models W(X,y) to new technologies for hydrocarbon production, the creation of biocompatible
materials and their controlled splicing with biotissues, filtering, separation and purification of
liquids and gases, control of turbulence in liquids and gases in power plants of aircraft,
compressor and space technology, etc.

Grabar I. G. Synthesis of multifractals. Monograph. Zhytomyr: Polissya National
University, 2023. 200 p.

Keywords: *’Cs contamination density, Wisek fractal, multifractal, fractal model.

84



CYYACHI OPTAHI3AIIMHI TA HOPMATHUBHO-IIPABOBI ITIPOBJIEMHU
BEJAEHHS JIICOBOT'O I'OCITIOAAPCTBA Y PAJIIOAKTUBHO 3ABPYJJHEHUX
JICOBUX EKOCUCTEMAX YKPAITHU

MODERN ORGANIZATIONAL AND NORMATIVE-LEGAL PROBLEMS OF
FORESTRY CONDUCTING IN RADIOACTIVELY CONTAMINATED FOREST
ECOSYSTEMS OF UKRAINE

Opioe O. 0.1, Illesuyk B. B., XKyxosceknii O. B.}, Kypoer T. B.M2
Yonicvrui Qinian Yxpaincvko2o Hayko80-00CiOH020 IHCIMUMYMY TICO8020 20CNO0APCMEA
ma aeponicomeniopayii im. I'.M. Bucoywvkoeo, [osocux, Kumomupcoka obnacms, Yrpaina,

Jleporcasnuii yHisepcumem «Kumomupcoka nonimexuixay, ’Kumomup, Ykpaina
orlov.botany@gmail.com

Orlov 0. 0.1, Shevchuk V. V.}, Zhukovskyi O. V.}, Kurbet T. V.*?
Polisky Branch of Ukrainian Research Institute of Forestry and
Forest Melioration named after G. M. Vysotsky, Dovzhyk, Zhytomyr region, Ukraine
2State University «Zhytomyr Polytechnicy, Zhytomyr, Ukraine

Beryn Ta mera. He 3Baxaroun Ha 37-piunuil nepioa nicns aBapii Ha HAEC, y micoBomy
rocrogapcTBi YKpaiHH 3aJIMIIAl0THCS TPOOJIEMH, TIOB’sI3aH1 3 paioaKTUBHUM 3a0pyTHEHHSIM
miciB. B mepury uepry, ne mnpoOieMH MOMIIMBOCTI JIICOGKCIUTyaTamii 1 HOPMYBaHHS
pamgioakTHBHOTO 3a0pYyAHEHHSI MPOAYKITii. MeTOI0 JaHOi poOOTH € aHai3 ACSIKUX 3 HUX.

Pe3yabTaTm Ta BHCHOBKH. UMHHI KapTOCXeMH paJi0aKTUBHOIO 3a0pyIHEHHs JICiB
VYkpainu BiCcs+13*Cs y po3pi3i JicrocmiB Ta obiacteit 3arBepmkeHo me y 1991 p. B Hux
BEJIMYMHHU IIUIBHOCTI 3a0pyJHEHHS HaBEJeH] JJIs JTICOBUX KBapTaliB, a JIICOBE T'OCIOAAPCTBO
BEJIEThCA Y TaKCalllMHUX BHJLIaX, B YMOBAaX 3HAYHOI MO3aiyHOCTI. 3HAaYHO MEHIIA KiIbKICTh
TOYOK TOCITiIKeHa st OST, 1o 3YMOBUJIO HEJJOCTAaTHIO BUBYEHICTh 3a0pyAHEHHS JIiCiB Wgr.,
Crnip akTyani3yBaTu HasiBHY 6a38/ naHux obcrexxeHHs 1991 p. — 3 mompaBkolO Ha po3maj
pallOHYKIII/IIB Bcs, ¥ Cs ta Ysr, pPO3pOOUTH 1 3aTBEpJUTH BIANOBIIHI KapTocxemu. B
octanHl 10 pokiB BHUHUKIM TpoOJieMH Yy pafdialiifHOMy KOHTPOJII MPOJYKII J11COBOTO
roCroJapcTBa, SIK JIEPEBHOI, Tak 1 HelepeBHOI. 3a BiACYTHOCTI (iHAHCYBaHHs, (aKTHUHO
NPUIMHKAJIA ICHYBaHHS Tajy3eBa CHCTEMa paJlallliHOTO KOHTPOJIO — BiJ MIAPO3ALTY Yy
JepxmicareHTCTBI YKpaiHu 10 iHXKEeHepiB-paaionoriB jicrocmiB. CiiJ BIIHOBUTH 3rajaHy
CHCTeMy Ta 3a0e3MednTH KOHTPOJIb BMicTy — Cs Ta *°Sr y npoaykuii icoBoro rocrogapcrsa.
Yunuuii ririeniuanit Hopmatu ['H 6.6.1-120-2006 «lomycTuMmi piBHI BMICTY B7Cs ta PSr y
JIEPEBUHI Ta MPOAYKIIII 3 JEPEBUHUY» 3acTapiB. 3a BMICTOM 187Cs pin y J1COTOCIIOAAPCHKUX
nianpuemctBax JXuromupebkoi 1 KuiBcekoi obnacreit Biacikae 5-10 % BuMIpsSHUX 3pa3KiB
JICPEBUHH, 10 € IPUHHATHAM TTOKAa3HHKOM, OJHAK JUIS “°ST I 4acTKa 301IbIIyeThCs 10 60-
80 %, 1110 MOKe CBITYUTH MPO 3HAYHO 3aHMKEHUI TPaHUYHUNA BMICT 3raJlaHOTO PaJioHYKIIILY
y JepeBHuHI, Lle BUMarae ioro meperisny. KpiM Toro, BUHHKIA HEBIJINOBIAHICTb HOBUX
Jlep>kaBHUX CTaHJApTIB YKpaiHU JJs JepeBUHHM (3a KiacaMU SKOCTi) 3raJJaHOMy HOpPMaTHBY,
IO J0AAaTKOBO BUMarae ioro meperysiny. 3rigHo Ilporpamu peabimitaiii paaioakTHBHO
3a0pyaHeHux JiciB Ha niepiof a0 2020 p. (2010), 3ammanoBano ooctexxkutu 401 THC. ra niciB 3
METOI0 peabimiTamii, MmO HE BUKOHAHO 3a BIJICYTHOCTI JIEPKABHOTO OFOHKETHOTO
¢inancyBanns. [lomicekum ¢imianom YkpHAUII'A y 2010-2022 pp. BUKIIOYHO 32 KOIITH
JICTOCIIB 00CTEXEHO 1 peabiiToBaHO 25 THC. ra JICiB, IepeBaXHO Y JKUTOMHPCHKiN 00J1aCTi.

Kuro4oBi cjioBa: yicu, pagioakTHBHE 3a0pyaHEHHS, Bcs, s, HOPMAaTHBH, peadiiTaIis.
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PIBEHb EISCHPECIi IL-10, IL-2, IL-4, IL-6, TGF-p TA NFxB SIK IIPEJUKTOPIB
THOJJAMEUKUHIY BINCbKOBOCIIYKBOBIIB 3bPOMHUX CUJT YKPAIHHU
TA YHACHUKIB JIUKBLIAIII HACJIIAKIB ABAPII HA HAEC

THE EXPRESSION LEVEL OF IL-1a, IL-2, IL-4, IL-6, TGF-p AND NFkB AS
PREDICTORS OF INFLAMMAGING IN MILITARY SERVANTS OF THE AFU AND
CLEAN-UP WORKERS OF CHORNOBYL ACCIDENT

[Tanuenko B.B., l'onsipauk H.A., bazuka J[.A.
Hepoicasna yemanosa « Hayionanvhuii Haykosutl yenmp paoiayitinoi meouyunu HAMH
Yrpainuy, Kuis, Yxpaina
toripanchenko23@gmail.com

Panchenko V.V., Golyarnyk N.A., Bazyka D.A.
State Institution «National Research Center for Radiation Medicine of National Academy of
Medical Sciences of Ukrainey, Kyiv, Ukraine

Beryn Ta Mera. PisHOMaHITHI cTpecopHi (akTopH, Taki sIK 10HI3y04e BHIIPOMiIHIOBaHHS,
iH(DeKIiHI areHTH, JOBrOTPUBAIE ICHUXOJIOTIUHE 1 (i3UYHE MepeHANpy>KeHHS, 10 AII0Th
BHACIIIZIOK pajiallifHIX KaracTpod Ta BOEHHOI arpecii MOXXyTh CHPUSATH PO3BUTKY XPOHIYHHX
3anajbHUX MPOIECIB Ta 1H(IAMEHIKUHTY IIIIXOM aKTHBallli curHaabHuX KackamiB NF-kB i
UTOKIHIB. MeTa — OWIHUTH PiBeHb CIIOHTAHHOI ekcnpecii IL-1a, IL-2, IL-4, IL-6, TGF-f Ta
NFkB y neiikonurax mnepudepudHoi KpoBi BilicbkoBocayxkOo0BHiB 3CY Ta y4acHUKIB
mikBiganii Haciakie aBapii Ha YAEC.

Marepiaiu Ta wMeroau. BiTHOCHY KIUIBKICTh ITUTOKIH-NIPOAYKYIOUUX JICHKOITUTIB
nepudepruyHoi KpoBl BU3HAYAIU B y4acHUKIB JikBiaauii HaciiakiB aBapii (JIHA) na HAEC,
BilicbkoBOCITYX)00BIIB 3CY Ta 0Ci0 KOHTPOJIBHOI TPYHH METOIOM MPOTOYHOI LIUTOMETPIi.
PiBenp ekcmpecii HHUTOKIHIB y JEHKOIUTAX OIIHIOBAJIM 3a IOKAa3HUKOM I1HTEHCHUBHOCTI
dnyopecuenuii gMFI (y.o).

Pe3ybTaTH Ta BUCHOBKH. BusBiIeHo MifBumeHy BifHOCHY KimbkicTh IL-1a” mimMdoruris
y BificekoBocnyx00BIiB 3CY (63,4 + 21,9 (p<0,001)) nopiBusiHO 3 y4yacHukamu JIHA Ha
YAEC (32,2 £20,8) i IL-1a" rpanymonutis (75,5 + 17,2 (p<0,05)) BiznocHo yuacHukis JTHA
Ha YAEC (58,0 = 13,9) ta KI' (58,5 + 15,9). 3umxkeni (p<0,001) piBui excrupecii IL-2
mimbonutamu y BiicbkoBocayk60B1iB 3CY (355,1 + 315,4) nopiBHsiHO 3 yyacHuKamu JIHA
Ha YAEC (820,9 £ 310,6) 1 KT" (626,91+ 233,23 ). [ligsumena (p<0,05) BiIHOCHA KiIBbKICTh
IL-6" Ta IL-4" mimdonuris (68,7 + 17,6) i (66,5 £ 20,9) y BiiickkoBocmyx6osLis 3CY
BigHocHo yuacHukiB JIHA wa YAEC (51,5 + 21,1) i (46,3 = 17,7), Bignosiauo. ITigsumeHa
(p<0,05) BingHOCHA KiNbKicTh TG F-B+ nimdonwurtis (70,1 + 17,1) 1 rpanynonurtis (81,1 = 10,4)
y BilicbkoBocyk00BI11iB 3CY BignocHo KI' (46,6 £22.9) i (51,9 + 24,5), BianoBinHo. 3HIKEHI
(p<0,001) pieHi excrpecii NFkB nimponuramu B yuacaukis JIHA na HAEC (188,7 £29,2) i
BilickkoBOCITY)00BIIiB 3CY (145,9 + 14,7) BigrHocHO KI' (221,2 + 42,8). BusiBieHi 3MiHu y
OanmaHci Mpo- 1 MPOTHU3ANAIBbHUX IMTOKIHIB y BilichbKOoBOCTYXO0BIIB 3CY Ta 3HMKEHHA
excripecii NF-kB sk B yuacuukiB JIHA nHa YAEC, Ttak i BiiicbkoBocmyx00BIiB 3CYV,
HMOBIpHO, MOB’s3aH1 31 CTPEC-1HIYKOBAHOIO JUCPETYIALI€l0 cUrHANbHUX HUsixiB NF-kB ta
IUTOKIHIB, 10 MOXE MPU3BECTH 1O MPHUCKOPEHOTO HAOYTTs KIITHHAMHU CEKPETOPHOTO
(eHoTHITY, TOB’S3aHOTO 13 CTAPIHHAM Ta PO3BUTKY MPOIECIB 1H()IAMENHKUHTY.

KawuoBi cjoBa: ioHI3yloue BHIIPOMIHIOBAaHHS, BO€HHA arpecis, i1H(IAMEWHKUHT,
IUTOKIHM.
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MEASURES TO REDUCE CONTENT OF *Sr IN FISH

Pavlenko P.M." 2, Levchuk S.E.%, Yoschenko V.1.%, Hrechaniuk M.O.%,
Wada T.%, Kashparov V.0.**
YUkrainian Institute of Agricultural Radiology (UIAR) of National University of Life and
Environment Sciences of Ukraine, Kyiv, Ukraine
?Institute of Environmental Radioactivity at Fukushima University, Fukushima, Japan
3Center for Environmental Radioactivity (CERAD), Faculty of Environmental Sciences and
Natural Resource Management, Norwegian University of Life Sciences, As, Norway
polina.pavlenko97@gmail.com

Introduction and aim. Activity concentration of “°Sr in fish in lakes situated within the
Chornobyl exclusion zone (ChEZ) reaches 100 kBq kg™ and thousand times exceeding
permissible levels. This research was conducted in lakes of ChEZ to determine effectiveness
of keeping radioactively contaminated fish in “clean" water to reduce the “°Sr content of its
muscle tissue and to estimate processing retention factor of Sr for boiling bone tissue.

Materials and methods. Twenty five wild tench or doctor fish (Tinca tinca) originated
from Glubokoye Lake were chosen as an object of this research. Fish was kept in “clean”
Starukha Lake for different periods of time (3, 15, 45 days) to determine effectiveness of
keeping radioactively contaminated fish in "clean" water to reduce the *°Sr content of its
muscle tissue. Individual muscle and bone tissue samples from each fish were collected
during fieldwork and later ®°Sr activity concentrations were determined in laboratory
conditions. In order to check transfering of radiostrontium from the bone tissue of the ridge
during culinary processing into food products, previously used tench fish samples, bone tissue
particularly, were used in cooking experiment. After that, “°Sr activity was measured in boiled
bones and broth separately to determine the processing retention factor of Sr for fish bone
boiling.

Results and conclusions. The research results showed that the experiment with keeping
fish from radioactively contaminated lake in "clean" water for 45 days does not lead to a
significant decrease in the content of “Sr in both bone (62500 + 5000 Bq kg™) and muscle
(430 + 120 Bq kg™) tissue of fish. Thus, this measure is inapplicable as a countermeasure to
reduce radiostrontium contamination of fish. The processing retention factors of *°Sr for
boiling bone tissue of the tench from Glubokoye Lake is less than 0.01, which means that less
than 1% from the bone tissue of the fish ridge will go into the broth and makes it expedient to
establish permissible levels of Sr content only in the meat loin, and not in the whole fish
with bone tissue, which contains up to 97% of strontium.

Keywords: *°Sr, countermeasure, Chornobyl, freshwater fish, activity concentration, food
processing retention factor.
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JTUHAMIKA IIOKA3HHUKIB PAJIALIMHOI'O CTAHYJOBKIJLJIS B 30HI
BILJINBY PEAKTOPA BBP-M IHCTUTYTY SIJIEPHUX JOCJIL)KEHb HAH
YKPAIHUA

DYNAMICS OF INDICATORS OF THE RADIATION STATE OF THE
ENVIRONMENT IN THE AREA OF INFLUENCE OF THE WWR-M REACTOR OF
THE INSTITUTE FOR NUCLEAR RESEARCH OF THE NAS OF UKRAINE

[TaBnenko 1.0O., CBapuueBcrka O.B., Ceatyn O.B.
Inemumym adepnux oocnioxcenv HAH Ykpainu, Kuis
interdep@Kkinr.kiev.ua

Pavlenko 1.0., Svarichevska O.V., Svyatun O.V.
Institute for Nuclear Research of NAS of Ukraine, Kyiv

Pe3tome. IlpoananizoBaHo pe3yidbTaTHUPATIAIlifHOTO CTaHy OO’€KTIB JIOBKULIS B
caHiTapHo-3axucHii 30H1 (C33) Ta 30HiI cnoctepexenHs (3C) AOCTIIHULIBKOIO SAEPHOTO
peaxtopa (A5P) BBP-M Iucrutyty sinepaux pocnimkens (I51/]) HAH Ykpainu 3a2021-2022
pp. Ta iX NOPIBHAHHS 3 aHAJIOTIYHUMHU JAHUMHU 3a MONEpeIHl POKH.

Beryn Ta meta podoru. Cucremarnynuii pagianiiiauii koutpoins (PK) 3a BrumBom/[SIP
BBP-M na poBkiiss B C33 1 3C 3piiicCHIOETbCS 3 MOMEHTY BBEIEHHS HOro B
eKcIuTyaTaniro.MeTor aaHoi podoTu OyB aHamni3 maHux panianiiHoro crany B C33 1 3C ISP
BBP-M 3a 2021-2022 pik Ta ix nopiBastHHA 32 2016-2020 pp.

Marepiasim Ta Meroau. BumiproBanu piBHI 3arajabHOi [-aKTUBHOCTI Ta BMICT
TE€XHOTE€HHOT'O pa/lioHyKIiy **'Cs) B aTMOC(EepHUX BHUMAJIHHIX 1 OCIIAI0UOMY MHUITY, BOJI 3
OCHOBHHUX KojekTopiB ISIJI, rpyHTi TapociauHHOCTI. BumiproBaHHS 3ailiCHIOBaIM B
nabopatopisx LleHTpy exosoriunux mnpobiem artomuoi enepretuxu (LIEITAE) I HAH
Vkpainu. Mepexa nmyHkTiB koHTposto B C33 1 3C Oyna chopmoBaHa 3 ypaxyBaHHSAM PO3H
BITPIB 1 BH3HAdajacs HEOOXIJHICTIO paiallifHOr0 KOHTPOJIO NpPU IUTATHOMY PpPEeXHUMI
excruryatanii J[IP BBP-M 1 MoxxnuBuX aBapiiHUX CUTYaLIsIX.

Pe3yabTaT Ta BHCHOBKH. [IpoBeneHi MOCHIKEHHS IO3BOJIMIM HAKONMYUTH 3HAYHHUNA
¢daxkTryHuil marepian 3 pamiauiiinoro crany B C33 ta 3C ISP BBP-M ta o0rpyHryBaTu
BUCHOBOK III0I0 BIJICYTHOCTI TEXHOT€HHOI'O BIUIMBYHa OO0 €KTH JOBKUUIL HpuU Horo
eKCIuTyaTarti.

KawuoBi ciaoBa: pamiamiiHuil cTaH, JOCHITHUIBKUHA SIIEPHUN pEaKkTOp,TeXHOT'CHHI
pasioOHyKIII .
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BU3HAYEHHA JO30BUX KOE®INICHTIB I MUINOIIOAIBHUX I'PU3YHIB
YOPHOBWJIbCHKOI 30HU BITUYKEHHA

ESTIMATION OF DOSE COEFFICIENTS FOR MOUSE-LIKE RODENTS OF THE
CHORNOBYL EXCLUSION ZONE

[TaBnoBcwkuii B.B., po3x LII.
Incmumym s0epnux oocnioxcens HAH Yxpainu, Kuis, Yxpaina
vladvpav@gmail.com

Pavlovskyi V.V., Drozd I.P.
Institute for nuclear research, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn Tta Mmera. [lo3uMeTpUYHMIA CYNpOBiJ € OJHIEI0 3 HAWBaKIMBIIIUX CKIIAJTOBUX
panio0i0NOriYHUX Ta PaIi0EKOIOTIYHUX JOCTiKeHb. CUCTeMa JO3UMETPIl JTIOMHH Ha JaHUH
4ac € JOCUTh PO3BHHEHOIO, 3Ba)KAIOUM HA MOCTIHHHWI iHTEpeC CyCHiIbCTBAa 1O IMpPOoOIeM
panianiifHOro 3axucry mroned. BomHouac, MO3UMETpis HETIOACHKUX BUIIB OIOTH € MEHII
PO3BHHEHOIO. BifbIIiCTh iCHYIOUMX IMyOJiKaIliii CTOCOBHO O3UMETpPii TBApHUH INPHCBSUCHA
7a0opaTOpHUM TBapUHAM, 3BaXKAlOUM Ha iX IMPAKTUYHE 3aCTOCYBaHHS MpHU IPOBEJCHHI
PaniobioNIOTIYHUX EKCIIEPUMEHTIB, CHPSIMOBAHMX, 3HOBY JK TaKd, Ha pajiamiiHUN 3aXUCT
momuHM. Topsin 13 num, 103UMeTpis AMKUX BUJIIB TBAPUH [10Yala akTUBHO PO3BUBATUCS JIUIIIE
HemoaaBHo. [IpoBinHa posb y i po3BUTKY HaNEKUTh MiXKHAPOAHIM KOMICIi 3 paaialiiHOTo
3aXHUCTy, fKa 3alpoloHyBajJa METOAMYHI OCHOBH JO3UMETpii JUKOi HENIOACHKOI O10TH.
CniBpoOiTHUKaMM BiUTY pafio01oyiorii Ta paaioeKonorii IHCTUTYTy SAepHUX AOCHIIKEHb
HAH Vkpainu npoBonsThCsi OaraTopidHi HOJITOHHI PajioeKOoNIOTiyHI Ta pajio0ioIorivHi
JOCIIJKEHHST MUIIONOAIOHUX Tpu3yHiB YopHOOMIIbChKOT 30HU BinuyxeHHs (U3B), Ha ocHOBI
AKUX HaM{U BHU3HAUEHO J030Bl KOEQIII€HTH AN TUMOBUX BHUAIB APIOHMX TpHU3YHIB 3a
METOAMKOIO, 1110 MponoHyeTbesa Komiciero.

Marepiaiun Tta Meroau. B skocTi 6i070riyHMX O0O0’€KTIB BUKOPUCTOBYBAJIM TPU BUAU
MHINONOAIOHUX TPU3YHIB, IIHMPOKO posmnoBciomkennx y UY3B — Myodes glareolus,
Apodemus flavicollis Ta Apodemus agrarius. MiciisiMu MEUIKaHHS TBapHH OYyJId TEpPUTOPIi B
Mexax U3B. [[030B1 koedilieHTH po3paxoByBaiu 3a JOMOMOTOIO MPOTPAMHOTO 3a0€3MeUeHHS
BiotaDC (3a pexomenaamissMu MixkHapOIHOT KOMICIT 3 paaialiiHOroO 3aXKCTY).

Pesynbratn Ta BHCHOBKH. I[IpoBemeHi po3paxyHKM TMOKa3zaid, IO 3a CHUTYyamid
OIPOMIHEHHsI MHIIONONIOHUX TpHU3yHiB i30TomoM °'CS HaifGinbuli 3HAYECHHS TO30BHX
koe(ilieHTIB Oynu MpU MOJIENIOBaHHI NepeOyBaHHs TBAPUH Y HOpaX. 3HaYEeHHS KOe(]illieHTiB
3a cuTyalii nepeOyBaHHs 00’€KTIB Ha MOBEPXHI I'PYHTY B Mepioy IXHBOI aKTUBHOCTI OyinH
Maif’ke BIBIYI MEHIIMMH; MOAIOHMMH OylnM 1 TOKa3HUKH BHYTPIIIHBOTO OINPOMIHEHHS
MUIIONOAIOHNX Tpu3yHiB. [Ipm MonenaroBaHHI ONPOMIHEHHS TBApUH 130TOIOM %gy
CriocTepirany iHimi criBBigHOIeHHs. HalOnpmmMuy Oyiu 3Ha4eHHS J030BUX Koe(illieHTIB 3a
BHYTPILIHBOTO OMPOMIHEHHS, TPUYOMY BOHHM 3HAXOJWJIMCS Ha PIBHI MOPSAIKIB BEJIMYUH, 5K
MOXHA TMOpIBHATH 3 ONpOMiHEHHsAM 1e3ieM. Jlo30Bi KoeQillieHTH 3a 30BHIIIHBOTO
ONPOMIHEHHSI TBAPUH CTPOHIIIEM MiJ yac rnepeOyBaHHs y IPYHTI Ta Ha MOBEPXHI IPYHTY Oynu
3Ha4HO MEeHIIMMHU. OTpUMaHi HaMU 3HAUYEHHsI 1030BUX KOe(DiLli€HTIB MOXXYTh B MaOyTHbOMY
BUKOPHCTOBYBAaTUCh JUIsl OILIIHIOBAHHS JI03 OINPOMIHEHHS MHMILIONOAIOHUX TPHU3YHIB 13
JOCTITHUX TOJITOHIB, po3TamoBanux y UY3B. BussieHo neBHI 3aKOHOMIpHOCTI ()OPMYBaHHS
JI030BUX KOE(]IIIEHTIB HA MOJITOHAX 13 PI3HOIO T€OIOKAIIIETO.

KuarouoBi ciaoBa: YopHoOMIbChKa 30HA BIAYY)KCHHs, MUIIOMOAIOHI TPU3YHHU, T030BI
Koe(ilieHTH.
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BIIJIUB PEHTTEHIBCHBKOTI'O OITPOMIHEHHSA HA BMICT ®EHOJIIB YV
POCJHNHAX Salvia officinalis B KYJBTYPI in vitro

THE EFFECT OF X-RAY IRRADIATION ON THE CONTENT OF PHENOLS IN
PLANTS Salvia officinalis IN CULTURE in vitro

[MyenoBcbka C., Jluctean K.
Incmumym knimunnoi 6ionoeii ma eenemuynoi inocenepii HAH Yxpainu, Kuis, Ykpaina
svetapchel@yahoo.com

Pchelovska S., Lystvan K.
Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Beryn Ta mera. Pociunu maBnii mikapcbkoi OaraTi Ha KOpHCHI (papMalieBTHYHO IiHHI
pedoBHHM. 30KpeMa POCIUHH IIaBIii € 6araTuM JHKEepesioM MoTi(peHOIbHUX CIIONYK 13 TIOHA
160 imentudikoBaHMMH TONIPEHOTAMH, IO BKIIOYAIOTh HU3KY (EHONBHHX KHCIOT 1
¢maBonoiniB. Lli QeHONBHI CHONYKHM BKIOYaOTh Ko(deiHOBY KucinoTy Ta 11 mHOXinHi,
pPO3MapHHOBY Ta CajlbBIaHOJOBY KHCJIOTH, CareKyMapHH, JIITOCHEPMIHOBY, 3arepHOBY Ta
IOHHAHOBY KHCJIOTH. [lo HaiOnpm mommpeHnx (praBoHOINIB HaJIEKATh JIIOTEOJIIH, allireHiH,
kemrdepos i kBepretuH. Pociauau poxy Salvia takox Garati edipHUMH OJISIMU 3 BEIUKAM
Ha0OpOM TEpHEeHOIAIB, BKIOYaOUu o 1 B-TyloH, kKamdopy, 1,8-mmHeon, o-rymyneH, [-
kapiodimieH 1 Bipuaidaopos. Kpim Toro, BOHH € JDKepeIoM TUTEPIICHIB 1 TPUTEPIICHIB, TAKUX
K KapHO30HOBAa KHUCIIOTA, YpPCYJIOBa KHCIOTa, KAapHO30J 1 TAHIIMHOHH. bBIiJbIIICTH
AQHTHOKCUJAHTHUX €(EeKTIB MNPUNHUCYIOTh (EHOJNbHUM CIIOJyKaM INABIii, TaKUM SK
pPO3MapHHOBA Ta caJbBIaHOIOBA KHCJIOTA, CAreKyMapHH 1 carepuHOBa KHCI0Ta. BpaxoByoun
3HaYHY LIHHICTh INABMIIi JIKAapChKOI SIK JKepena aHTHUOKCHIAHTIB, aKTyaJbHUM € TOLIYK
MPOCTUX 1 JOCTYITHUX METOJIB CTUMYJIALIT HAKOMMYEHHS B 1i 6ioMaci (papMaleBTUUHO LIHHUX
PEUYOBHH.

Marepiaau Ta Metoau. B poGoTi HaBejeHO pe3yabTaTH JIOCIIKEHb BMICTY (P€HOJIbHUX
CIIONYK B POCIMHAX WIABNIi JIKApChKOI, BHPOIICHUX B KYyJIbTYpi IN VItro, siki miggaBanu
PEHTIeHIBCHKOMY OMPOMIHEHHIO 3 METOI0 BUSBHUTH JI03U OMPOMIHEHHS, 3aTHI CIIPUUHHSITH
CTUMYJISALIIFO Ol0CHMHTE3y (apMalleBTUYHO IIIHHUX pPEYOBMH — (EHONIB, (IIaBOHOIMIB.
Pocnuuun Oynm BupoleHi B ymMoBax in Vitro Ha Oe3ropMoHaJIbHOMY cepenoBuii Mypariire-
Ckyra, nomoBHeHoMy 30 1/1 caxapo3u. OmnpoMiHEHHS 31IHCHIOBAIM Ha PEHTI€HIBCHKIN
ycranoBul PYM-17 B nozax 5 I'p, 10 I'p, 15 I'p ta 30 I'p 3a motyxHocti no3u 1,42 cl'p/c.
3pa3ku Ui BU3HAUYEHHS BMICTY BTOPUHHUX METa0oOMNITIB — (eHomiB Ta (IaBoHOINIB
BIIOMpaICh Yepe3 OJIMH, TPU Ta LIICTh THXKHIB MICIs OMPOMIHEHHs. PociuHM BUCYIIYBaIu
mo¢ineHO Ta ekcrparyBaimu 70 % eraHonom. BmicT ¢(eHONiB B eKCTpakTax BHU3HA4Yald B
nepepaxyHky Ha (epynoBy KuciotTy. Jlocini npoBoiuBCs B TPUKPATHINA MOBTOPHOCTI.

Pe3yabTatn Ta BUCHOBKH. B pe3ynbTari aHamizy OTPHUMAaHUX JIO30BHUX 3AJIEKHOCTEH
BMICTy (DEHOJIBHUX CIIOJYK B POCIHMHAX INABIIi JIIKAPCHKOT, BUPOLICHUX B KYJIbTYpi iN Vitro,
MOXKHa TPUMTH JO BHUCHOBKY, IO BMICT (DEHOJIBHUX CIOJYK B ONpPOMIHEHHX 3pa3Kax
NEpEBUIIY€E BJABIUI Y BHIAAKY ompomiHeHHs B 1031 10 I'p B moOpiBHSHHI 3 KOHTPOJBHUM,
HEOIPOMiHEHHUM BapiaHTOM. BMicT (eHOIIB B eKCTpakTax i3 poCiIuH, ONPOMIHEHHX B J103aX 5,
15 ta 30 I'p mepeBumIyBaB piBeHb JJII KOHTPOJIBHUX 3pa3kiB Ha 60-70 %. Taka kapTuHa
criocTepirajgach 4epe3 THXKAEHb Micis ompoMiHeHHs. Yepe3 3 TWXKHI MIiCIsS ONPOMIHEHHS
edexT cTumynAmii He crnocrtepiraBcsa. Yepe3s 6 TWKHIB MICHs ONPOMIHEHHS HE3HAYHA

crumyisitis (6au3pko 15 %) cnoctepiranach JuIe A POCIWH, OMPOMIHEHHX B j1o3ax 15 1
30 I'p.

Keywords: [lIapist mikapchka B KyJIbTYpi iN VItro, peHTreHiBChbKe ONMpOMiHEHHS, (DCHOJIH.
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®YHKIIOHAJIbHI 3SMIHH I'OJIOBHOI'O MO3KY Y IIPAIBHHUKIB 1CII
YAEC, AAKI 3HAXOJAUJINCb HA CTAHIII IITJT YAC OKYITALII

FUNCTIONAL CHANGES OF THE BRAIN IN THE EMPLOYEES OF THE
ChNPP GSD WHICH WERE AT THE STATION DURING THE OCCUPATION

Iepuyk . B., Bacunenko 3. JI., Kyt K. B., Kpeitnic I'. FO., Aatumuyk K. O.
Hepoircasna ycmanosa “Hayionanvhuti HayKosull yeHmp padiayiinoi meouyunu”
HAMH Vxpainu, Kuis, Ykpaina

Perchuk 1.V., Vasylenko Z.L., Kuts K.V., Kreinis G.Yu., Antipchuk K.Yu.

HepxaBHe cnermianizoBane mianpueMctBo «Hopuoomnbcbka AEC» (IACIT YAEC) —
MIAIPUEMCTBO 31 3HATTA 3 eKCIulyartamii  eHeproOjokiB YOpHOOMIBCHKOI  aTOMHOT
€JIEKTPOCTAHLIT Ta MEPETBOPEHHS 00'€KTY «YKPUTTS» y €KOJOIiuHO Oe3MeuHy cucTemy, 0yIio
OKYIOBAHO POCIHCHKUMU BINChKAaMU 3 MOYaATKy 30poriHoro BropraeHus P® 24.02.2022 p.

Okymaiisi TepuTopii 30HUM TpHUBaIa OJIM3BKO 5 THWXKHIB, ii 3BUIBHEHHS BiIOyJOCsS Ha
nouarky kBiTHA 2022 p. Ilpauisauku [JCII YAEC, mo oOcnayroByBanu Hosuit besneunuii
KoHaiimeHT Ta iHII CTPYKTYpHI MiAPO3AUIM 30HHU, 3a3HAIM BIUIUBY EKCTPEMaJIbHOTO
eMOIIIHHOrO Ta (hi310JIOTTYHOTO CTPECY, OCKUIBKH BECh II€M 4Yac mpaioBaid (HaKTUYHO Yy
MOJIOHI I KOHTPOJIEM POCIMCHKHUX BIMCHKOBUX, CTaHl 1H(OpMAaIiifHOI HEBHU3HAYEHOCTI,
3ae0uUThIoro 0e3 poTalii Ta BIAMOYMHKY, MOXIJIMBOCTI 3BUYHUM YHHOM 33JI0BOJIBHSTH
3arajgbHi JKHTTEBI TOTpeOW. Yepe3 HEKOHBEHINIHHI il POCIMCHKMX OKYIAHTIB y 30HI
BITUYKEHHsI TOCTIHHO ICHYBaJla peajibHa 3arpo3a pajialliifHOTO I1HIMJIEHTY HEBHU3HAu€HOI
IHTEHCUBHOCTI, II0 CTBOPIOBAIO JIOJJaTKOBE €MOIliifHE HampyKeHHs cepe] HAaceJIeHHs
VYKpaiHu Ta B yCbOMY CBITI, OKpIM (pakTy NOBHOMACIITaOHOI BIMHU Ta BeJeHHS 00MOBUX i
SK TaKUX.

O06’ext JOCIIIKEHHS — 0CO0JIMBOCTI KJIIHIYHHUX, HelporncuxiaTpuyHuX,
HEUPOIICHXOJIOTIUHMX, Ta Helpodisionoriunux xapakrepuctuk 24 npanisaukis JJCIT HAEC.
Cepenniii Bik oOcTexeHUX cTaHOBUB 54,5 + 5,8 pokiB (aiana3on 46 — 71 pik).

Meroau AOCJIi/IZKeHHS : KBaHTU(]IKOBaHI KJIIHIYHI HEHpONCUXiaTpuyHi,
NCUXOJIIarHOCTUYHI, ~ HEHWPOICUXOJIOTIYHI,  KIJIHIKO-PaJioJoriuHi,  HeHpodi3ionoriuxi
(crioHTaHHA 1 BUKJIMKaHA 010€JIeKTpUYHa 1iepedpaibHa aKTUBHICTh), CTATUCTUYHI.

PesyabtaTn Ta BucHOBKHU. Y mpauiBHukiB JICII YAEC, ski nepeOyBanu Ha poOounx
MICIIX B yMOBax OKymaiii 00’€KTy pociicbKMMM BilicbkOoBUMHU y 2022 poili, BUSBICHHUI
eKCIeC TOB’s3aHUX 31 CTPECOM Ta COMATO()OPMHHUX pO3JaaiB, MEPEBAXKHO 3a PaxyHOK
oCTTpaBMaTHUHOro crpecoBoro posziany (IITCP). BusBneHi o03HakM rinepakTHBAaIlii
KOPTUKO-TIMOIYHOT CHCTEMM NepeBaKHO MpaBoi (CyOJOMIHAHTHOI) MiBKYMi, (i310J0TIYHOT
rinep30yAauBOCTI OCHOBHUX CEHCOPHHMX CHCTEM, (YHKIIIOHAJIbHOI HIO(POHTAIBHOCTI, 110 3
HANOIMBIIOW BIPOTIMHICTIO € TMCUXO0(]I310JIOTIYHOK BIAMOBIIAI0 HA MPOJIOHTOBAHUMN
TICHXOEMOIIIHUI cTpec.

[TpaniBuukun JICIT YAEC Ta iHmmx o0O’€KTiB aTOMHOI INPOMHCIOBOCTI YKpaiHu
noTpedyIOTh MOCTIMHOIO MEAMYHOTO MOHITOPUHTY Ta IICHXO-COLIaIbHOI MIATPUMKH Y
3B’A3KY 3 MiIBULIEHUMHU PU3HKAMU PO3BUTKY MOPYIIEHb IICUXIYHOTO Ta 3arajbHOr0 3710pOB’s
y  MauWOyTHhOMY Ta  HEOOXINHICTIO  30epekeHHs  TpodeciiiHoro  TMOTeHIary
BUCOKOKBaJIi(pikoBaHUX (PaxiBIiB KpUTUUHOI iH(PpacTpyKTypH.

Kurouogi ciioBa: YAEC, oxynartis, [ITCP.
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BU3HAYEHHS THIUBIJIYAJIbHOI PAIIOYYTJIMBOCTI OPTAHI3MY
XBOPHUX HA PAK IEPEIMIXYPOBOI 3AJ1031

ASSESSMENT OF INDIVIDUAL RADIOSENSITIVITY OF PROSTATE CANCER
PATIENTS

®DinpuenkoB 0.0., 3aBenesudy M.I1., JIbomina E.A.
Incmumym excnepumenmanvHoi namonoeii, oukonocii i padiobionoeii imeni P.€. Kaseyvkoeco
HAH Ykpainu, Kuis, Yxpaina a.philch@gmail.com

Philchenkov A.A., Zavelevich M.P., Domina E.A.
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology,
NAS of Ukraine, Kyiv, Ukraine

Beryn Ta mera. I[lpomeneBa Tepamis (IIT) € ogHMM 3 OCHOBHHMX METOIB JIIKyBaHHS
OHKOJIOT1UHMX XBopux. OmHak, monpu ii epextuBHIcTh, [IT MOXe mpHU3BOAMTH 1O MEBHUX
YCKJIQJIHEHb 4epe3 HeOa)kaHe ONPOMIHEHHS MPWIErTIUX IO MyXJIWHU HOPMAJIbHUX TKaHHH.
Busnauenns iHamBigyanbHOI pamiouyrimBocti opranismy (IPO) Ta BimokpemuiieHHS rpynu
OHKOJIOTIYHUX XBOPHX 3 BHCOKOIO [PO € onTuManbHUM pillleHHSM ISl MiHIMi3alil pU3UKY
MOCTIPOMEHEBO1 TOKcH4HOCTI. OIMH 13 METOAIB, IO A03BOJIsI€ Bu3HaunTH [PO XBOpHX 11€ 10
noyaTky IutanyBaHHs Kypcy IIT, momnsrae B OILIHIOBaHHI PaliO4yTIMBOCTI JTIM(OLMUTIB
nepudepuanoi kposi (JIIK) 3a kiabKicHUM 00JIIKOM MOCTIIPOMEHEBHX ANONTOTHYHUX 3MiH.
OTxe, METOI JOCHiKeHH Oyno BU3HaueHHs 3MiH piBHsA amonrto3y JIIIK xBopux Ha pak
nepenmixyposoi 3aio3u (PI13), iHayKOBaHOTO TECT-ONPOMIHEHHSM €X VIVO, BIPOJOBXK KypCy
I1T, a Takok XapakTepy 3aJ€KHOCTI «103a—€PEKT» A UX KIITHH.

Marepiaaun Tta meroau. B pocmimxenus Bkimtouanu 16 xBopux Ha PII3 ta 3 ymoBHO
3I0pOBHX JIOHOpIB BiAMOBiHOro BiKy. PiBeHb amonTo3y mMicis PEHTIeHIBCHKOIO TeCT-
onpomineHHss JIIIK B no3t 2 I'p Bu3Hauanu no mnouatky IIT, micnga meprioi ¢pakuii
TepaneBTUYHOrO OMpPOMiHEHHS XBopux (2,5 I'p) Ta mo 3akinuenHto I1T (cymapna noza 76,0
I'p) meronom npoTouyHoi nuromerpii 6e3 crumysauii JIIK mitorenom.

Pe3yabTaTH Ta BUCHOBKH. BcTaHOBIIEHO BapiaOeNbHICTh PIBHIB CIIOHTAHHOTO aIlONTO3Y
(6e3 tect-onpominenHs) B JIIIK no nouatky [T, micns nepoi ¢ppaxiiii onpoMiHEHHS XBOPUX
ta 1o 3akiHueHHto I1T. [llupokuii niama3oH 3Ha4Y€Hb ANONTOTUYHOTO 1HAEKCY BH3HAuYaBCH 1
nicist Tect-onpomineHHs JITIK, orpumaHux y XBopux Ha BCIX TPbOX €Tarax JOCTIIKEHHS, Ta
cknagaB 1,6-42,6, 2,8-43,0 ta 4,3-36,6%, BianmoBigHo. CepeaHiil piBeHb CIHOHTAHHOTO
anonro3y JIIIK nonopiB OyB nemio HWK4YMM, HDK Yy xBopux Ao nodatrky I[IT. Huwxuum B
NOpPIBHSAHHI 13 XBOpUMHU OyB B cepeanboMmy i anmontornyHuid inaexc JIIIK monopiB micis
TECT-ONPOMIHEHHSI €X VIVO, 10 MOXK€ CBIJUYUTH MPO BIJHOCHO MeHIIy BapiabenbHicTh [PO
3nopoBux oci6. B JITIK xBopux, orpumanux sk 1o noyarky IIT, tak 1 micist nepuioi ¢gpakiii,
BUSIBJICHA TIO3UTHBHA KOPEJALisl MK MOKa3HUKaMM amnonTOTHYHOI 3arubeni 0Oe3 Tect-
onpominerss JIIIK ta micns Tect-onpominenns (r = 0,88; p = 0,0008 Ta r =0,77; p = 0,0159,
BianoBigHO). B JIIIK xBopux, orpuManux no 3akindenHto [T, Takoi kopemsiii He BU3HAYAIH.
Kpusa 3anexnocti «noza—edexr» mana JIIIK xBopux na PIDK, oTpumanux mo 3akiHU€HHI
kypcy IIT, mpu onpomiHeHHi €X ViVO B pgiama3zoni 0—6 I'p cBimumia mpo 3MEHIICHHS
BIJTHOCHOT'O BHECKY aIlONTO3y B 3arajibHy 3aru0eib KITHH 31 301IbIIeHHAM J03U. J{o mepeBar
3alpONOHOBAHOI0 TECTy CIiJl BIAHECTH TNPOCTOTY Ta 33J0BUIbHY BiJTBOPIOBAHICTb
OJIEpXKaHUX pe3ynbTaTiB. AHami3 moctnpoMmereBoro amnonto3y JIIIK mgo3somsie ominutu PO
XBOPOT'O Ta 3aro0IirTy MposiBaM MPOMEHEBUX ycKiaaHeHb. [1oTpiOHi moganbn J0CHiKeHHS,
abu 3’sCyBaTH, Y MOXE XapakTep 3aJIeKHOCTI pasiamiiHoi 3arubeni JITIK xBopux Ha PIDK
BiJl JIO3H TECT-OMPOMIHEHHS 00’ €EKTUBHO BII3EPKATIOBATH BiAMOBi b XBopux Ha [1T.

KirouoBi cioBa: iHauBiIyaJlbHa PaiOvyTIMBICTh, PEHTIEHIBCHKE TECT-OIMPOMIHCHHSI,
MOCTIPOMEHEBUH arnonTo3, JiMGpouuTH nepudepruuHoi KpoBi, OHKOJIOTTYHI XBOPI.
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MOP®OJIOTTYHI IIOPYHIEHHSA EPUTPOLUTIB PUB B YMOBAX TPUBAJIOI'O
BIIJIMBY MAJINX 103 IOHI3YIOUYOI'O BUTTPOMIHIOBAHHSA

MORPHOLOGICAL DISORDERS OF FISH ERYTHROCYTES UNDER LONG-
TERM IMPACT OF IONIZING RADIATION IN LOW DOSES

ITomop1ieBa H.A.l, Ponionosa H.K.z, I'ynkoB I[.I.l, Karnsu O.€.1
1I;Ltcmumym eiopooionocii HAH Yxpainu, Kuis, Yxpaina
2IHcmumym a0eprux oocnioxcenv HAH Ykpainu, Kuis, Ykpaina
natapomorceva@gmail.com

Pomortseva N.A.* Rodionova N.K.%, Gudkov D.1.}, Kaglyan O.Ye.
YInstitute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine
?Institute for Nuclear Research of the NAS of Ukraine, Kyiv, Ukraine

Beryn Tta mera. Bucoky uyrnuBicTe A0 Ail padialifHOr0 YMHHHKA BUSBISIOTH Pi3HI
JAHKH KPOBOTBOPHOI CUCTEMH PUO, 30KpeMa €pUTPOLUTH, T0sIBa MOP(OIOTIYHUX MOPYIICHb
B SIKMX CBIIYMTH MPO OCIAOJIEHHS aJalTUBHUX MOXJIMBOCTEH 1 BUHMKHEHHS IaTOJOTTYHUX
CTaHIB B oprafizmi. ToMy roJJOBHOIO METOIO IPEACTABICHUX IOCIiKEHb OyJI0 BU3HAYCHHS
AKICHUX Ta KUIbKICHUX TITOKa3HUKIB MOPQOJIOTiYHUX MOPYIIEHb EPUTPOLUTIB PHUO Ui
3’MCyBaHHS pEaKUid epUTPOIMTAPHOI JIAHKK [0 XPOHIYHOIO BIUIMBY 10HI3YHOUOTO
BUIPOMIHIOBaHHS Y BogoiiMax YopHOOUIbChKOT 30HH Biquyxenus (U3B).

Marepiaan Ta mMeroam. 30ip IXTIOJOTIYHOIO MaTepiajdy BUKOHYBaJIM BIPOAOBXK JITHIX
nepionis 2018-2021 pp. y Bomoiimax U3B, sKi XapakTepu3ylOThCS BHCOKMMH DPiBHAMHU
PaTIOHYKIIITHOTO 3a0pyAHEHHSI BCIX KOMITOHEHTIB. BHKOpHCTOBYBaM J1Ba HAWIIOMIMPEHIII
Buu pub Ykpaincekoro [Momices — mmitky (Rutilus rutilus L.) ta oxyns (Perca fluviatilis L.).
[Tpu BimOOpi Ta 0OPOOII MaTepiany 3aCTOCOBYBAIM 3arajJbHONPHUUHSATI Y T1ApOo010JIOTTYHHX,
PaJll0OeKOJIOT YHUX Ta FeMATOJOTIYHUX JOCTIKEHHIAX METO/IH.

PesyabTraTn Ta BHUCHOBKH. IloTyxHicTs nmormuueHoi no3u (ITJIJ1) mis mocmimpkyBaHUX
BuiB pub y U3B 3naxonunacs B mianazoni 7,8—67,3 MxI'p roz['l, a s pud 3 KOHTPOIBHUX
o3ep — He mepesuuryBaB 0,07 MKI'p rox™. SIKicHuI aHANi3 EPUTPOLUTIB KOHTPOJIBHHX
BUOIPOK IUIITKM 1 OKYyHS BHSIBUB 3 THIM EPUTPOLMTIB 31 CTPYKTYPHUMH IOPYIICHHSIMH.
3aranbHa KUIBKICTH E€PUTPOLUTIB 3 MOP(OIOriYHMMU MNOPYUIEHHSMHU Y IUNTKH 1 OKYHS
CKJIajana B cepeaHbomMy BiamoBiaHo 1,2 1 1,3 %o. HaTtoMicTs y nepudepuyHoMy pycii KpoBi
pu6d y BogoiiMax U3B crekrp mopylieHb KIITHUH €pUTPOLMTApHOI JIaHKKM OyB Habararo
MUPIIUM. 30KpeMa, y IUIITKU peecTpyBaiu § 1y OKyHs 7 TUIIB MOPQOJIOTiYHUX MOPYIIEHb
epuTpounTiB. 30UIBIIEHHS CTPYKTYpPHHUX aHOMalii epuTpouutiB 13 30utbmeHHsM [IIIJ[ y
JIBOX BHJIB pHO HOCHUJIO JOCTOBIPHUHM J0303aJIe)KHUNA XapakTep, 30UIIIYIOUHCH NpU
MaKCHMaJbHUX TMOTYXHOCTAX 103 y 25,3 Ta 12,5 pasiB BIANOBIAHO y IUIITKH Ta OKYHS Y
MOPIBHSAHHI 3 KOHTPOJIbHOIO BUOIpKOIO. Y IUIITKU 1 OKyHS 3 BojoiiM U3B Takox BusBiIeHa
MO3UTHUBHA KopeJsiis, BianoBigHo, R=0,63 1 R=0,91, mix I1I1[] Ta KiIIBKICTIO €PUTPOIIUTIB 3
natosoriero Mmitozy. CepenHsi 3arajbHa KiIbKICTh MOPYIIEHb y IUNTKM 3 Bojpoiim UY3B
ckmagana 21,1 %o, a y okyns — 12,2 %o mio, BigmoBigHo, y 17,6 Ta 9,4 pasiB Buimie 3a
KOHTPOJIbHI TIOKa3HUKU. JlocHmipkeHHs BUKOHaHI 3a MiATpUMKHM HamioHanbHOTO (QOHIY
nociipkeHb Ykpaiau (mpoekt Ne 2020.02/0264).

KiarouoBi cioBa: YopHOOWIbChKAa 30HA BITUY)KEHHS, BOJOWMHU, PUOH, TOPYIICHHS
€pUTPOIIHTIB.
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IHAYKOBAHI EOEKTH ®OPMYBAHHA CTEPUJIBHOCTI IIVIAXOM
JOKAJIbHOT'O ONPOMIHEHHSI CTATEBUX 3AJ103 MAJIUMHA T03AMHU Y
IIYPIB JIIHIII BICTAP

INDUCED EFFECTS OF STERILITY FORMATION THROUGH LOCAL
IRRADIATION OF GENITALIA IN SMALL DOSES IN WISTAR RATS

[Tpunyuskuii C.
Menimononvcokutl Oeporcasrnuii nedacociunuil yHisepcumem im. boeoana Xmenohuyvkozco
priluckijsergej356@gmail.com

Prilutskiy S.
Melitopol State Pedagogical University named Bohdan Khmelnitsky, Ukraine

Beryn Ta Mera. Ilpobnema XipypriyHoro BTpyYaHHs [UIsl 3amoOiraHHs HeOa)kaHol
BariTHOCTI a00 YCYHEHHs MATOJOTIYHUX JAe(EeKTiB CTaTeBHX OpPraHiB € 3aTpaTHUM, MEHII
0e3MeuyHrM Ta «IOBETIPHUM)» HA CHOTOIHINIHIN JEHb BUMArarouu Bif JiKaps-Xipypra BUCOKUX
npodeciiHuX HaBMYOK Ta BignoBigHoi kBamigikarii. IlocTae muTaHHS CTBOpEHHS OUTBII
Oe3reyHnx, e()eKTUBHUX, MEHII 3aTpaTHUX CIOCOOIB cTepuii3alii ccaBiiB Ta roneid. OHUM
3 SIKMX, MO)KE€ OyTH METOJ| iHAYKOBAaHOTO paJiallifHOro BIUIMBY Ha CTaTeBi CHCTEMH OCi0
YOJIOBi1YOi Ta KiHOUOi cTari. MeTor poOOTH € BU3HAUYEHHS MEXaHi3MIB BIUIMBY 1HAYKOBaHO-
pamiamiitHIXeEeKTIB MAIKUX J103 Ha €HAOKPUHHO-CTATEB] 3QJI03U CCABIIIB IS OLIHKH JIEBOTO
crocoOy (opMyBaHHSI CTEPWJIBHOCTI Ha MPOTHUBAry XipypriyHMM MeETO/aM OIepPaTUBHOIO
BTpYUYaHHS.

Marepiasim  Ta  MeTOOAM:  BUKOPHCTOBYBAJIMCS  METOIU  EKCHEPUMEHTAJIbHOIO,
MOPIBHSUIBHOTO XapakTepy, aHai3y, abcTparyBaHHs Ta MOJIETIOBAHHS.

Pe3yabTaTH Ta BHCHOBKH. B pe3ynbrari mpoBeneHOro AOCHIKEHHS Oylno BHU3HAYEHO,
JIIE€BICTh METOAY pajaialliiHO1 CTepuUIi3allii CCaBIliB HA MPHUKJIAAl mypiB JiHiT Bictap nomsrae y
YpaXeHHI CTaTeBUX 3aJ03 Ta 1HriOyBaHHI BUPOOJIEHHS raMeT HUMH. 3a TaHUMHU NIPOBEAECHOTO
SKCIIEPUMEHTY B yMOBaxX OINPOMIHEHHsI CHepMaTo3oigiB In Vvitro mix giero YO-C
CIHOCTEPIraioCh 3MEHIIEHHS KOHIIEHTpALii KIITHH y Ma3Ky y 5 pasiB, Takoxk (ikcyBanucs
MoposoriuHi nedextu y crnepmaro3oinis. Lle o3Hauae, 1110 npu ypaxxeHHI reépMIHATHUBHOTO
eMITEeNI0 YOJIOBIYMX 3aJ103 BHYTPILIHBOI CEKpelil MaTMMH J03aMH 10HI3yI0uoi pafianii Moxxe
BUHUKHYTH acriepmist. [Ipu nosyBanni Hmxue 0,35 I'p acmepmis € HEMOCTIHHOIO, OCKUIBKH
3aJ103M MaroTh 3[aTHICTH JI0 pemnapallii, ajie MpHu MOKa3HHWKaxX BUIPOMiHIOBaHHA Bulue 2 Ip
acniepMisi HaOyBa€eThCs HA TIOCTIMHIN OCHOB1, THM CaMHUM raMETOTeHe3 B OpraHi3Mi MOBHICTIO
nikBinyeTbes. [lpy HaBaHTa)keHH1 BUIPOMIHIOBAHHS Ha OpraHHU PENpOayKTHBHOI (QYHKIII y
camuiB 10 1 I'p po3BHBaeThCs Tpolec CHepMaroreHe3y 3 €JIeMEHTaMH JeCTPYKTHUBHOL
Mopdosorii BUpobaeHux KIiTUH. Take sSBUIE TakoX YHEMOXKIIMBIIOE eMOpioreHes 3 OOKy
YOJIOBIYOT CTaTi. SIeUHUKHU caMOK € O1IbII PagioYyTAMBUMHU, aHDK CIM’SIHI 3aJI03U CaMIiB, IPU
AQHAJOTIYHOMY BIUIMBI HU3bKMX J03 paJl0aKTHBHOIO BUIPOMIHIOBAaHHS  (DIKCYIOTHCS
MOPYIIEHHS! TOPMOHO- Ta raMeToyTBoprorouoi GyHkii. IIporarom 106u npu HaBaHTAXKEHHI Yy
0,56 Ta 1,12 I'p 3HMKYETHCS pIBEHb TOPMOHAJIBHO-CTATEBOr0 (DOHY y CaMHUllb, Yepe3 NEBHUI
yac OaJaHC TOPMOHAIBHOTO (POHY IMOHOBIIOETHCS JIO T'OMEOCTATHYHOTO PIiBHSA, aje Mpu
MOBTOPHOMY OITPOMIHEHH1 OallaHC 3a3Ha€ MOBTOPHUX 3MIH y HeratuBHIN TeHnaeHuii. OTxe,
(akTOp OAHOPA30BOTO BIUIMBY MAJIMX JI03 10HI3Yyr0UOi pajiamii MOXXe BHKOPUCTOBYBATHUCS B
SIKOCT1 CTEPHITI3YIOUOTO YHHHHKA.

KurouoBi cjoBa: crepuiibHICTH, pajiallis, raMeTOreHe3, TOPMOHAIBHHN (OH, CTaTeBl
3aJ103H.
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EBOJIIOIIS MOHITOPUHI'Y: BIJI PAIIAIIIMHOI'O IO KOMILIEKCHOI'O
PAJIOEKOJIOTTYHOI'O TA PAIAIIAHO-TITIEHIYHOI' O

EVOLUTION OF MONITORING: FROM RADIATION TO COMPLEX
RADIOECOLOGICAL AND RADIATION-HYGIENIC MONITORING

[picrep B.l, Tanepko M.l, JleB T.l, Boitexosuy 0.2
IIHcmumym npoonem be3neku amomMHux erekmpuynux cmanyii Hayionanvnoi akademii
Hayk Yxpainu, Kuis, Ykpaina
Zykpai'HCbKuﬁ 2iopomemeoponoeiuniu incmumym Hayionanvnoi akademii nayk Ykpainu
Kuis, Yxpaina

Prister B.", Talerko N.}, Lev T.}, Woitsekhovich O.?
YInstitute of problem for safety of nuclear electric station National Academy of Sciences of
Ukraine, Kyiv, Ukraine
2Ukraine Hydrometeorological Institute National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Introduction and aim. Accumulated data indicate the need to significantly expand the
scope of radiation monitoring of the RM, supplementing it with an assessment of a complex
of environmental factors that affect the formation of human radiation doses in the
contaminated territory.

Materials and methods. Generalized materials of RM and radioecological monitoring of
REM of ChNPP before and after the 1986 accident, Exclusion Zone of ChNPP and its
adjacent territories, "ChNPP - Rivne NPP" training ground 400 km x 100 km, scientific
monitoring on 297 crop rotation fields of 33 farms and livestock farms after the accident at
the ChNPP in the period 1987-2006, farms, monitoring of Date, Kuroyama and Motomiya
districts of Fukushima province in the area of the accident at the Fukushima-1 NPP (Japan) in
the period 2012-2015.

Results and conclusions. Instead of a traditional regular network of sampling points at
points in space with certain geographic coordinates in the REM scheme, we began to use the
division of the territory into elementary landscapes based on a set of objective features of the
area of space — ecological coordinates (districts - elementary landscapes), and it was proposed
to evaluate their characteristics according to average representative value of their parameters.

A software modelling complex was created to predict the movement of radionuclides along
the food chains of agricultural animals and humans. Radiation protection is carried out by
regulating the levels of environmental pollution. Standardization includes establishing a dose
limit for critical human organs (anthropological), and then corresponding to these doses, pH
content values in the links of the ecological chain "diet - products - animals - plants - soil"
(ecological). The effectiveness of using the indicator "criticality" was verified using the data
of dosimetric certification of settlements after the Chernobyl accident: the potential criticality
of approximately 90% of settlements in the territory with radiation doses above the norm is
assessed as "very critical™ and "critical".

Today's challenges require the creation of a State Centre for Radiation and Environmental
Monitoring and a Scientifically Methodical Monitoring Council in Ukraine.

Keywords: radioecological monitoring, radioecological criticality, zoning, priority.
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®OTOJUHAMIYHA TEPAIIISI MEJJAHOMM MUIIEN B16 3 METUJIEHOBUM
CHUHIM

PHOTODYNAMIC THERAPY OF MELANOMA B16 IN MICE WITH METHYLENE
BLUE

IIpoxonenko I.B., umko €/1., Itons 1.O.
Inemumym excnepumenmanvHoi namonoeii, onkonoeii ma paoiobionocii im. P.€. Kaseyvkozo
HAH Ykpainu, Kuis, Ykpaina
igoprok@gmail.com

Prokopenko 1.V., Shyshko E.D., Shton 1.0.
R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology, National
Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn Ta Mera. MenaHoma- arpecuBHa 3JI0SKiCHA MyXJIMHA, CTiKa 10 XiMio- Ta
npomeHeBoi Tepamii. IlpoTe, MexaHI3M MOIIKOMKEHHS MyXJIUHHUX KIITHUH MiJ €0
(GOTOAMHAMIYHOTO  BIUIMBYBIJPI3HAETHCS BiA Jii  1OHI3YIOYOTO BHUIIPOMIHIOBAaHHS — Ta
ximioTeparii, TOMy BIpOTiAHO, 10 BUKOPUCTAHHS (POTOAMHAMIYHOI Teparii 3aTHE MOI0JIaTH
CTIKICTh KIITHH MEJIaHOMH JO TIOIKOKeHb. B sikocti (ortoceHcuOimizaropa Oyio
BUKOPUCTAaHO OapBHUK (PEHOTIa3MHOBOI Tpynu MeTuieHoBuil cuHiid (MC), OCKIIbKYU 3T1IHO 3
JAaHUMU JITepaTypH BiH Ma€ BUCOKY a(iHHICTH O MeNaHiHy i aKTUBHO HAKOIUYYETHCS B
KJIITMHAX MIrMEHTOBAHOI METaHOMH.

Marepianam Ta Mmeroau. B sxocTi (oToceHcnO1113aTOPaBUKOPUCTOBYBAIN OapBHUK
metuneHoBult cuniii (MC), B SKOCTI aj1’t0BaHTa - MPUPOAHUN Mojicaxapuj xiTozaH. Pobota
BUKOHYBajJach Ha MHMIIAX 13 TMepelleluieHol0 MenaHomoro Bl6. Jlng onpomiHeHHs
BUKOPHCTOBYBABCS HAaMiBIpPOBiAHUKOBUN nazep BHpoOHunTBa HIIO "dotonika Ilmroc",
Uepkacu, YkpaiHa, 3 BUXIJHOI MOTYXHIcTIO 2 BT (nomxuna xBuiai 660 um). MC BBoAMBCS
BHYTPIIIHBOMYXJIMHHO. TBapyMHaM BIANOBIAHMX TPyl IICIs  ONPOMIHEHHS MyXJIHMH
BBOAMIIMXITO3aH (400 MKI/MUIIIA) MIAMIKIPHO.

Pe3yibTaTH Ta BHCHOBKHM. 3aCTOCYBaHHS XiTO3aHYy OOyMOBIE€HE IOro ocoOiMBICTIO
e(eKTUBHO TMpPOBOAUTU (PApMAKOJIOTiuHI AareHTUB TKAaHUHU-MIIIEHI, a TaKoX Horo
IMyHOAI'foBaHTHI BiacTUBOCTI. IlpM BHKOpHCTaHHI IOTO MOJiCAXapuUIy CIOCTEpIragoch
BI)KMBAaHHS 3HAaYHOI UYACTHMHU eKCIepHUMEHTaIbHMX Mumed. Cepex BUIIPoOyBaHUX
napaMeTpiB ONPOMIHIOBaHHS ONTHMAaJIbHUMHU € CBiTJIOBa J103a 250 Jox/em? IpU HIUTBHOCTI
noryxaocti 210 MBr/cm?, Tagosza 300 Jix/em? pu 250 MBT/cM?. IIpu TakomMy onpoMiHEeHHI
JOCSITA€THCS IOBHE YCYHEHHS MYyXJIMH Ta BUKUBaHHS 50% ONMPOMIHEHUX MUMIEH.

TakuM 4MHOM, B €KCHEpUMEHTax Mo (hoToAMHAMIYHIM Tepamii MenaHomu B16 mureit 3
BUKOPHCTAaHHSIM METHJIEHOBOIO CHHBOTO pPa3oM 3 IMYHOA['IOBAaHTOM XITO3aHOM, Oyio
OTPUMaHO MOBHY €JIiMiHAIliI0 MyXJIMH Ta BUYKUBAHHS MOJIOBUHHU TBAPHH.

Kurouosi ciioBa: ¢potoguHamigHa Tepartis, METUJICHOBUN CHHIN, XITO3aH.
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MOKA3HUKH ) KUTTE3JATHOCTI TA MOP®OMETPII MUJIKY MAKPO®ITIB
Y BOJJOMMAX 3 PI3HUM JIO30BUM HABAHTAXKEHHSAM

VIABILITY INDICATORS AND MORPHOMETRY OF MACROPHYTE POLLEN
IN WATER BODIES WITH DIFFERENT DOSE LOAD

IIpokonvk M.C.l, I'ynkos [[.1.2, 3y6 M.
! Y «Ilncmumym esonoyitinoi exonocii HAH Ykpainu, Kuis, Ykpaina
2I;Ltcnmmym eiopooionoecii HAH Yxpainu, Kuis, Yxpaina
maryanaprokopuk406@gmail.com

Prokopuk M.S.", Gudkov D.I, Zub L.M.!
! Institute for Evolutionary Ecology, National Academy of Sciences of Ukraine, Kyiv, Ukraine
?Institute of Hydrobiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Introduction and aim. The assessment of correlative changes in the state of biota under
the influence of radioactive contamination and the determination of the level of radiological
load by bioindication methods are extremely urgent tasks. The ability of plants to absorb
elements of radiation pollution is the direct cause of the changes that occur in them. The
reproductive structures of plants are highly sensitive to the effects of various pollutants, and
assessing the nature of their changes under conditions of radioactive contamination became
the aim of our research.

Materials and methods. The pollen grains of macrophytes of the floodplain waters of the
Chornobyl NPP Exclusion Zone were the object of the study. Floodplain water bodies in the
lower reaches of the Konyk River were selected as control (water bodies that were not
contaminated). Palynological studies included the determination of pollen fertility/sterility by
the iodine method. AxioVision Rel. 4.8 software was used for the morphological studies.

Results and conclusions. The analysis of the results showed the relative resistance of
Nuphar lutea pollen grains to radioactive load. Morphological indicators of high doses may
include low pollen fertility and high values of the allometric coefficient Lp/Wp. The
significant radiation contamination of the reservoir, where the absorbed dose was more than
12 uGy/hour, is crucial in affecting pollen viability. The proportion of sterile grains was 18%
(4.5 times higher than in the control pond). The results of the analysis of pollen fertility of
Potamogeton showed a significantly higher response to dose loading: at the absorbed dose of
9.58 uGy/hour (Lake Azbuchyn) in local populations, one third of pollen grains were sterile
(30.9% in Potamogeton crispus and 33.9% in Potamogeton perfoliatus), while in Lake
Plyutovyshche (0.25 puGy/hour) — 10.1% and 3.2%, respectively. The lowest viability of
pollen grains was observed in Glyceria maxima and Typha angustifolia; in water bodies with
high background radioactive contamination (lakes Vershyna — 13.31 uGy/hour, Hlyboke —
11.75 pGy/hour, Azbuchyn — 9.58 puGy/hour) the proportion of pollen sterility was 37-50%.
Morphometric studies of pollen grains of helophytes have shown that their size decreases with
increasing background radioactive load: a high inverse dependence between them is observed
in the coordinates of pollen length and dose factor. Within the sample, pollen grains of
different shapes and sizes are formed as the radiation load increases, which also affects the
viability of the pollen.

The work was supported by National Research Foundation of Ukraine (Project Ne
2020.02/0264).

Keywords: bioindication, pollen, radioactive pollution, macrophyte.
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EKOJIOFI‘IHHFI TA PAQIAIIIAHAN CTAH ATMOC®EPHOI'O IOBITPs TA
BOAOUMMUII] 30HU CITIOCTEPEKEHHS INIBAEHHOYKPAIHCBKOI AEC

ENVIRONMENTAL AND RADIATION STATUS OF THE ATMOSPHERIC AIR,
WATER BODIES OF THE SURVEILLANCE ZONE OF
THE SOUTHERN UKRAINE NPP

[Ipuaunko B.A.l, Mopo3zoBa M.M.l, ['puian A.B.Z, BoioxoBa 0.0.z, O3epoBa 10.10.!
1ﬂ YV «Hayionanvruti naykosuti yeump paoiayitinoi meouyunu HAMH Yxpainuy, Kuis,
Ykpaina
2Bup06Huqe nionpuemcmso «llieoennoykpaincoxa AEC», m. FOsxcnoykpaincok, Yrpaina
medsocncrm@gmail.com

Prylypko V.A.', Morozova M.M.%, Grishan A.V.?, Volokhova 0.0.%, Ozerova Yu.Yu.!
LState Institution «National Research Center for Radiation Medicine of the
National Academy of Medical Sciences of Ukrainey», Kyiv, Ukraine
2Manufacturing enterprise «South Ukrainian NPP», Yuzhnoukrainsk, Ukraine

Beryn ta mera. [liBgennoykpainceka AEC (ITAEC) € ocnoBoto IliBaenHo-YkpaiHCHKOTO
€HepreTUYHOTO0 KOMIUICKCY, SKHH 3a obOcaramu BHpPOOHHUITBAa 3abesnedye MmoTpedu B
eJIeKTpOeHeprii Ta HOpMaabHI YMOBH AJISl KUTTEAISIIBHOCTI MIBJEHHOTO periony YKpaiHu 3
HaceJleHHAM Ounbmie 5 mMuH. oci®. Metoro poGotu € ominka BumBy AisuibHOCTi AEC Ha
HaBKOJIMIIIHE cepeoBHIle 30HU cnocTepekeHHs (3C) 3a MOKa3HMKAMHU PaioeKOJIOTIYHOTO
MOHITOPHHTY B quHamini 2015-2021 pp.

Marepiann Ta meroau. Ctan atMoc(epHOro MoBITPs, BOJOWM, IPYHTY, POCIMHHOCTI Ha
BMICT PaJl0aKTUBHUX 1 3a0pyaHIOI0UUX pedoBuH (3P); aHaITUYHUI Ta CTATUCTUYHUM.

PesyabTaTn Ta BHCHOBKHM. O0’eéM BHUKUAIB 3a0pyJHIOIOYMX PEYOBHH B aTtMochepHe
noBiTpsa Bix craumioHapHux kepen ITAEC mpotsrom 2015-2021 pp. mMae TeHIEHIIIO 10
3HIKeHHs. Ha Mexi canitapHo-3axucHoi 30HU [TAEC ximi4yHi cronyku (CHOJIYKH a3oTy,
CIIOJTYKH CIPKH, OKCHJ] BYTJIELO, IIOKCHJ] BYTJIEII0, ApOMAaTUYHI BYTJIEBOHI, 321130 Ta 1HIII.)
HE MEPEeBUILYIOTh BETMUYMHH CEPEIHbOI000BUX IPaHUYHO JonycTuMux koHueHTpauii (I'IK).
Jani exonoriunux nokasHukiB p. IliBaennuit byr (pH, po3umHenuil kucens, cynbgaru,
XJIOpUAM, OloXiMIUHE CHOXHMBAHHSA KHUCHIO, HITPUTH, HITpaTH, Ha(TONPOIAYKTH Ta IHIIL.) B
nuHamini He mepeBunryoTh [JIK. Boma OnexcanapiBCBKOro BOJIOCXOBHINA BiJIOBIIAE
HOPMAaTHBHUM BHUMOTaM. AHali3 pe3yibTaTiB CIIOCTEPEXKEHb CBIIYUTH, 10 ra30-a€pO30JIbHI
BUKHM iHEPTHHX pamioakTuBHuX rasis (IPT), mosroxusyunx mykmigis (JDKH), Hox-131 B
atMocdepy ckiananu coty Biacotka jao jimity Bukuay IPI', JIXKH 1 tucauny BiacoTka st
Hony. MakcumalnbHi cepeliHi 3HaueHHsI KOHIEeHTpalii B armochepromy noBitTpi 3C [TAEC
BICs cxmamamn Bix 2,858 wMxBr/M (mpommaiinanuuk ITAEC) no 1,986 MkBi/M® (c.
PaGokoneBo 33,5 kM), a MakCHUMaJIbHI Cepe/iHI 3HAYEeHHs KOHLIEHTpAIii B MOBITPI %Sr Bix
1,310 MKBK/M no 0,566 MKBK/M BinnmoBimHo. Cxkuau [IAEC no p. IliBmennmit byr, 3a
MOKa3HUKaMM PajlioOHYKIi/lIB, HE BHOCATh CYTTEBHUX 3MiH B SKICTh IMOBEpXHEBHUX BOJ. Bwmict
BCs y mpobax CLIbCHKOTOCHOAAPChKOI MPOAYKIIl 3HAYMMO HIKYMHA JTOMYCTUMHUX PIBHIB.
AHasti3 pe3ynbpTaTiB CIIOCTEPEKEHb CBIAYUTH, 110 3a OCTaHHI 7 POKiB HE Oyno 3aiKCOBaHO
MEPEeBUILEHHS] BCTAHOBJIEHUX aonmycTumMux piBHIB 3P 1 pamionykmiaiB. Bmict %0gr i B'Cs
PIBHOMIpPHO y BCIX pajiycax cmocTepekeHHs mo nanekocti Bin AEC minTBepkye myxe
HU3BKUN PIBEHb BUKUY %0511 Cs y HaBkonuirHe cepenosuiie [TAEC.

Kaw4voBi cioBa:  HaBKOJMIIHE  cepelnoBuie, 30Ha  cnoctepexxeHHs  AEC,
PaslioOeKOJIOT1YHUIT MOHITOPHUHT.
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BMICT *°Sr TAY®'Cs ¥ HAJI3EMHHX TA TIJI3EMHUX OPTAHAX TEJIO®ITIB
BOJOWM 30HU BIIYYKEHHSI

THE CONTENT OF %°Sr AND **Cs IN ABOVE GROUND AND UNDERGROUND
ORGANS OF HELOPHITES IN THE WATER BODIES OF THE EXCLUSION ZONE

[Tpumsax C.I1., benses B.B., Bonkosa O.M.
ITnemumym eiopo6ionoeii HAH Yxpainu, Kuis, Yxpaina
belyaev-vw@ukr.net

Pryshlyak S.P., Belyaev V.V., Volkova O.M.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

YOpomoBX OCTAaHHBOTO ICCATUPIYYS y MEPHUCTEMHHX TKaHWHAX TIPYHTOBHX KOPEHIB
reaodiTiB crocTepirand HU3Ky HuToreHeTHuHUX nopyirens (Gudkov, 2016, 2017; Shevtsova,
2013, 2014), crymip TpOsIBY SKUX 3aJCKUTh BiJ BEIMYMHHU JO3M BUIPOMIHIOBAHHS.
JocnimkeHHss 0COOJMBOCTEH pO3MOMALTY PaalOHYKIIAIB MO OpraHax Ta TKaHWHAX POCIUH
HEOOX1/THI JUIsl pO3PAaXyHKY J03H IXHROTO BHYTPIIIIHBOTO OIMPOMIHCHHS.

MeTta poOOTH — BU3HAUUTH 3aKOHOMIPHOCTI ()OPMYBaHHS PAAIOHYKIIAHOTO 3a0pyAHEHHS
HA/I36MHUX Ta MiJ36MHUX OpraHiB resodiTiB y 3aMKHEHUX BojaoiMax YopHOOMIBCHKOT 30H1
Biquyxenus (U3B).

[Tpobu pocnun Bindupamu ynponosx 2020-2021 pp. y Bopoiimax U3B — o3epax A30yuuH,
I'muboke, Jlaneke, SHIBCbKOMY 3aTOHI Ta y HaWOUIBIIKMX 4-X BOAONMAX, SIKI YTBOPUIIHCS
HicJsl CIYCKY BOJU 3 BoJoMMH-0xon0/pkyBada YopHoOmibebkoi AEC. [lutoMy akTHBHICTH
%0Sr ta *¥'Cs y Hag3eMHEX opraHax, KOPSHEBHUIIAX | IPYHTOBHX KOPEHSX 0UEpETy 3BHUAHHOTO
Ta pOro3y BY3BKOJHCTOTO BH3HAYalM 3arajibHONPHUHHATAMH  OeTra- Ta TamMMma-
CHEKTPOMETPUYHUMHU MeTo1aMu. Pe3ynbTaTi HaBeieH1 y BK/KT MOBITPSHO-CYXO0i MacH.

VY pi3HUX BOoAONMAax MUTOMa aKTUBHICTb %Sy y HQJI3€MHUX OpraHax O4epery 3BHYalHOIO
cranoBuna 75-32400, y xopeneBumiax — 50-4020, y xopensx — 156-43600 bx/kr, porosy
By3bKOJHCTOrO — 597-76700, 246-33000 Ta 652-55100 Bi/kr, Bimmosimro. Bmict ©*'Cs y
HAJ3€MHUX OpPraHax O4epeTy 3BUYAMHOr0 3apeecTpoBaHUi y ndiana3oHi BenuyuH 37221863,
y kopeHeBumiax — 281-20483, y kopensix — 1612-46534 Bk/kr, poro3y By3pK0OJIHCTOTO — 385—
2891, 377-2200 ta 1382-25847 Bk/kr, BiAMOBIIHO.

VY cepeaHbOMY MUTOMA aKTHUBHICTh Sy y KOPEHSIX O4YepeTy 3BHYaiHOro Oysa BiIMOBIIHO
y 4 Ta 12 pasiB BHIIOIO, HIXK y HAT3EMHHX OpraHax Ta kopenesumax. Bvict St y Haxsemumx
OopraHax, KOpPEHEBHUIIaX Ta KOPEHSIX pOro3y BY3bKOJIMCTOIO BIPOTIAHO HE BiJpi3HABCA.
BelMuMHE IMTOMOI aKTHBHOCTI ' Cs y KOpEHAX O4YepeTy 3BHYANHOTO Ta pPOrosy
BY3BKOJIUCTOrO Oynu y 6 pa3iB BUIIMMH, HDK Y HQJ3€MHUX OpraHax Ta KOpEHEBHILAX, a
MATOMA aKTUBHICTh HAJA3EMHUX OPTaHiB Ta KOPEHEBUII] BIPOT1THO HE BIIPI3HSIACS.

3a3Ha4yeHi 3aKOHOMIPHOCTI PO3MOJIUTY PAJIOHYKIIIIB Y HAJ36MHUX Ta MiI3€MHUX OpraHax
resodiTiB HEOOX1THO BpaxoBYBaTH NpH BHU3HAYEHHI 03U BHYTPIIIHBOIO OMPOMIHEHHS
POCIIHH.

PobGoty BuKoHaHO 3a miaTpuMku HarioHampHOro (QOHIY MOCHIPKEHb YKpaiHU (IIPOEKT
Ne 2020.02/0264)

KarouoBi ciioBa: BooliMu, paioHyKIIiIM, renodiTH, Ha3eMHI Ta Mi3€MHI OpTaHu.
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OIIHKA IOHI3YIOYOTI'O BUITPOMIHIOBAHHSA TA EHIOKPUHHUX
AA3PAIITOPIB SIK ENAEMIOJIOITYHUX TETEPMIHAHT PAKY
IATOBUIHOI 3AJI0O3U

ASSESSMENT OF IONIZING RADIATION AND ENDOCRINE DISRUPTORS AS
EPIDEMIOLOGICAL DETERMINANTS OF THYROID CANCER

[IpucsoxHiok A. €.}, Iymsenko H.A.%, Basuka JI.A.%, Dy3ik M.M.} XyXpsiHChKa oM.}
Bbabkina H.F.l, JlaneBuu C.A.l, denopeHko 3.H.2, Cymkina 0.B.2
L1V« Hayionansmuii Haykosuil yeump paoiayitinoi meouyurnu HAMH Ykpainuy
Hayionanonuu incmumym paxy
gudznat@gmail.com

Prysyazhnyuk A.Ye.!, Gudzenko N.A.}, Bazyka D.A.*, Fuzik M.M.!, Khukhryanska O.M.%,
Babkina N.G.}, Danevich S.A.L, Fedorenko Z.P.2, Sumkina O.V.?
151 «National Research Center for Radiation Medicine of NAMS of Ukraine»
National Cancer Institute

Beryn Tta meta. ETionoriuny polsib 10HI3yIOUOTO BHUIPOMIHIOBAHHS Y BUHMKHEHHI paKy
mutoBuHOI 3an03u (PLL3) moBeneHo y HH3II €MiZeMiONOTIYHHX JIOCIIIKEHb, OCOOIHBO
KOJIU OMpPOMiHEHHS BiAOylOoCh B IUTUHCTBL. Y poboTi D. Preston (2007) HaBegeHO OLIIHKHU
aTpuOyTUBHOTO PaJialifHOTO PU3MKY LIbOTO 3aXBOPIOBAHHS, SIKWH, 3@ PO3paxyHKaMH aBTOpa,
cKkiaB 25 % cepel AOPOCIMX STMOHIIB, sIKI NEPeXUIN aToMHe OoMmOapayBaHHsS XipociMU Ta
Haracaki. Ilin yac YopHoOumnbchkoi aBapii B arMocdepy Oyno BukuHyto Onmssko 1,8 EBq
B, Binbme 10% uiei akTHBHOCTI BHMAIO Ha TepuTopii Ykpainu. Yepe3 4—5 pokiB micns
aBapii BIAMIYE€HO 3pocTaHHs 3axBoproBaHocTi Ha P13 niteii. BBakaeThcs, 1110 11e 3yMOBIEHO
BrmBoM 1 Ta CIIOCTEpIraeThCsl B MIBHIYHHUX perioHax YKpaiHM 3 HaWOUIbIIMMHU HOTO
omanamu. Cepen IHIIMX YWHHUKIB HAaBKOJUIIHBOIO CEPEJOBMILNA Y BHUHUKHEHHI Ta
nporpecyBanHi PII[3 icTOTHY poib MOXYTh TaKoXX BiJirpaBaTH €HJIOKPUHHI pyHHIBHUKU
(Im3panTop), B TOMY YMCIl HECTUIMAW. MeTor AoCHiKeHHS Oy/lo OLIHUTH BIUIUB
paziaiifHoro ONpoMiHEHHs 3a PaxyHOK OMNajiB paJi0OaKTHUBHOIO oAy YOPHOOUIIBCHKOTO
MOXO/DKCHHSI Ta 3aCTOCYBAaHHS MECTHIUIIB B CUILCHKOTOCIONAPCHKOMY BHPOOHHIITBI Ha
piBeHb 3axBoproBaHocTi Ha PII[3 HaceneHnHs YkpaiHu.

Marepiaau Ta Meroau. OO0’ekTamu gocuipkeHHs Oymm 3axBoproBaHicTh Ha PIII3
HaceneHHd Ykpainu y 2001-2019 pp., cepenni oGnacHi MOMIMHYTI 03U ONPOMIHEHHS
IIMUTOBUJIHOIO 3aJI030I0 Ta OOCSITM 3aCTOCYBaHHS PI3HUX TPyl MNECTHLMIIB B 0OJIACTIX
Vkpaiau. Po3paxoBaHo BIKOBI, IpyOl Ta CTaHAApTH30BaHI TOKAa3HUKH 3aXBOPIOBAHOCTI
(cBiTOBMIA CTaHIAPT), Koe(illieHTH MapHOi 1 MHOXKUHHOI KOpeIsIii

Pe3yjabTaTu Ta BUCHOBKM. Y 5 MIBHIYHUX OOJIacTAX YKpaiHM CHOCTEPIrajuch HalBUILIHMA
piBeHb 3a0pyIHEHHS ONagaMH I, 33 pPaxyHOK SKOTO CEPEIHbO OONACHWH TOKA3HHK
OTIPOMIHEHHSI ITUTOBUIHOI 3a503u niepeBumuB 35 mGy (Yepkacrka — 49 mGy, YepHiriBcbka
— 50 mGy, PiBHeHchKa — 62 mGy, KuiBcbka — 72 mGy, Kuromupcrka — 81 mGy).

3rigHo 3 JaHUMHU Meauko-reorpadignoro anamizy dacrotu PII3 B Ykpaini y 2001-2019
pPp. BUCOKI MOKa3HHUKH 3aXBOPIOBAHOCTI (> 8,00x10™ Bigmiueni y MENIKaHI[iB BiHHUIBKOT,
KuiBcbkoi, Cymcbkoi, XepcoHcbkoi obnacteir Ta M. KuiB. Cepen nux Tuibku KuiBcbka
00JIaCTh HAJEXKHUTHh A0 TEPUTOpid IHTEHCHBHOTO pajiamiiiHoro 3abpynHeHHs. IlopiBHSIHO
HEBHMCOKI TIOKa3HUKHU 3aXBOPIOBAHOCTI (4,25—7,36><10'5) BH3HAYAIOTHCSl Y HACEJICHHS 1HIIUX
TEpUTOpi MiABUIIEHOro paxianiiHoro crocrepexxenHs (YepniriBcpka, JKuromupcbka,
PiBHeHCBhKa oOnacTi).
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[Hmn 3 Bume mnepeniyeHUX oOnacTe 3 BHUCOKMM piBHEM 3axBoproBaHocTi Ha PIII3
HAJIeKaTh [0 PETiOHIB TIEPEeBAXHO CLIHCHKOTOCIONAPCHKOI  Opi€HTAIli  HapOAHOTO
TOCIOZapCTBa Ta BUCOKOTO PIiBHS 3acTOCYBaHHsS necTHnuAiB. Kaprorpama 3acTocyBaHHs
MECTUIUAIB CBITYUTH MPO T, M0 HAWOUIBII IHTCHCHWBHE BUKOPUCTAHHS TECTHIIMJIIB Mallo
Miclle y cepeaHid mojoci  Ykpainu: XMenbHUIbKiM, BinHunpkii, Yepkachkii,
KipoBorpancekiit, Ilonrascekiii, Cymcbkiii obnactsix. Huzpkuii piBens 3axBoproBanocti (1,55
— 3,52><10'5) BiIMiYeHO Yy 3axigHux obOmnacTsax (3akaprarcekiii, BomuHcbkilt, IBaHo-
®paHkiBCchKiid, YepHiBenbKiid, TepHOMUIBCHKIN), 6 MaIH Miclleé HAMEHII CcepeaHhOo00IacH1
JIO3H OTPOMIHEHHSI IIUTOBHTHOI 3aJI03H Ta HU3BbKHIA PIBEHb 3aCTOCYBaHHS IIECTUIUIIB.

KoedimieHT mapHOi Kopensiii MK 03aMHM  ONPOMIHEGHHS 3a paxyHOK 1 Ta
3axBoproBanicTio Ha PII3 cxmamu — 0,4421 (p<0,05), a MDKpIBHEM 3aCTOCYBaHHSIM
necTnuAiB Ta 3axBoproBanicTio Ha PII3 — 0,4597 (p < 0,05). KoedimieHT MHOXHHHOT
Kopesii (a0o cykymHHIl Koe]illieHT Kopeslii) 3aexHOCTi piBHs 3axBoproBaHocTi Ha PII3
BiJ cepeTHhO00OIACHUX JI03 OIIPOMIHEHHSI OpTaHy Ta PiBHs 3aCTOCYBaHHS NMECTHLIUIIB CKIIagae
—0,5867 (p<0,05).

[TpoananizoBaHi AaHi HE BUKJIIOYAIOTh MOXKJIMBHIA BHECOK 1HIINX JIFOYUX (PaKTOPIB.

KurouoBi cjoBa. muToBHIHA 3aj03a, PaK, 10HI3yIOU€ BHUIPOMIHIOBAHHS, TCCTHIIH/I,
CHIOKPUHHUI TU3panTop.
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MATHEMATICAL MODEL FOR DETERMINING THE INTERNAL EXPOSURE
DOSE TO THE POPULATION DURING THE REMOTE STAGE OF MITIGATING
THE CONSEQUENCES OF THE CHORNOBYL NPPACCIDENT

Raichuk L., Shvydenko 1., Chobotko H., Umanskyi M.
Institute of Agroecology and Environmental Management of NAAS, Kyiv, Ukraine

Introduction and aim. To estimate the internal exposure dose of the population resulting
from the Chernobyl NPP accident, the mathematical model was developed and an appropriate
software has been developed based on current data and data that might need to be collected in
the future. The use of an artificial neural network (ANN) enables the user to choose between
two options: conducting training of the ANN and preserving the obtained weights, or
predicting the values of internal radiation exposure using an existing weight file for the ANN,
as well as visualizing the results in the form of corresponding graphs.

Materials and methods. The developed ANN has a relatively simple structure consisting
of 10 neurons in the input layer, two layers with 10 neurons each in the hidden layer, and 1
neuron in the output layer. The subsequent hidden layer has a dropout rate of 0.5. This design
ensures efficient training and prevents the ANN from overfitting. The system parameters for
further modeling were established through supervised learning. The developed ANN was
trained (over 16 epochs) on a dataset consisting of 2687 data rows using cross-validation and
tested on a separate dataset of 299 data rows. The ANN is capable of transforming the input
data into a format compatible with the developed mathematical model. The developed
mathematical software was implemented using the Python programming language, utilizing
the PyQt framework for creating a graphical interface.

Results and conclusions. In the input layer, specifically selected factors were utilized,
including the following thoroughly analyzed indicators: a) Quantitative: age, years; forest area
within a 3 km radius of the settlement, %; specific forest area per capita within a 3 km radius
of the settlement, km®/person; **’Cs contamination level of the territory, kBg/m?; distance to
the nearest district center, km; distance to the nearest forest, km; time from the Chornobyl
accident to the measurement of internal exposure dose, months. b) Qualitative: soil type;
profession; radioactively contaminated zone. These factors were chosen as the maximum
analyzed indicators for the input layer. The output data of the ANN undergo preprocessing:
categorical factor values are encoded using OneHotEncoding into numerical values within the
required range, while numerical factor values are normalized using Z-score. During cross-
validation, the data was divided into 10 parts. The hyperbolic tangent function was chosen as
the activation function. The deterioration of prediction performance on the test dataset was
taken as the stopping criterion for training. The calculated model has minimized errors of
MSE (Mean Squared Error) and MAE (Mean Absolute Error), achieved through the
backpropagation method for error propagation. The program features an intuitive and
straightforward interface. It allows the user to set the necessary parameters of the ANN and
choose the next steps of the program: training or prediction. Afterward, the user has the option
to view the generated graphs depicting the error obtained after each epoch and visually
compare the predicted values with the expected ones. The developed software provides the
user with the ability to adjust the parameters of the neural network. It offers graphical
representation of the error values at each training epoch and the distribution of absolute errors
among the test data. The software includes the option to save synaptic weights for future use
without the need for retraining, as well as the capability to train on new datasets that adhere to
the appropriate format. The training achieved an efficiency rate of 89%, with the metrics of
mean absolute error and median absolute error measuring 0.0346 and 0.0197514, respectively.

Keywords: mathematical model, software, internal exposure dose, artificial neural
network.
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HOBI TA PIJIKICHI BUAW POCJIMH B YMOBAX PATIAIIIHHOI'O
3ABPYIHEHHS

NEW AND RARE SPECIES OF PLANTS IN CONDITIONS OF RADIATION
POLLUTION

PaxmeroB Z].E.l, I'ypens B.B.Z, ‘@emeHKO B.H.3, Bosonyx B.IL!
YHayionanenuii 6omanivnuii cad imeni M.M. I puwxa HAH Yxpainu
2 Incmumym cinocokoeo cocnooapemea llonices HAAH
®onicvkuii nayionansruil VHigepcumem

Rakhmetov D.B.", Gurelya V.V.?, [Feshchenko V.P.F, Voloshchuk V.P.*
'Hryshko National Botanical Garden of NAS of Ukraine
?Institute for Agriculture of Polyssia NAAS of Ukraine
3Polissya National University

He3Bakatoun Ha Te, L0 MOHAJ TPUALATUCEMUPIUHMN Tepiof] BiAjalse Hac BiJ
YopHOOMIIBCHKOT KaTacTpou, HE MEHII aKTyaJIbHOIO MPOOJIEMOIO 3aJIMINAETHCS BCeOiuHE
JIOCITI/DKEHHST HACIAKIB I1i€l aBapii Ta BHpIIICHHS 3aBlaHb, IOB'S3aHUX 13 3MCHIICHHSIM
HETaTHBHOTO BIUIMBY i1 Ha NOBKULIA. Bracminok aBapii Ha YopHoOunbcekiit AEC B Vkpaini
OCHOBHHMM PaJll0aKTUBHUM 3a0pyqHIOBaYEeM — LITYYHUM JOBIOKUBYYHUM PaiOHYKIIII0M Bcs
Oyno 3abpymHeHo 9% teputopii kpainu. 3 Hux 4,0 muH. ra mig jgicom Ta 1,13 MuH. Ta — T
ClUIbChKOTOCHIOAAPCHKUMH yTiasaMu. [locTpaxk/iana BelrKa KUIbKICTh HAaCeNeHUX IMyHKTIB Ha
TepuTopii Ykpainu Ta 3a ii Mexamu. OCHOBHA rocrojiapcbka CIpsIMOBaHICTh PET1OHY aBapii —
3oHa [lomiccs, miBHIYHa 4yactuHa Jlicoctemy — arpapHe BHpPOOHHUITBO (AKTyasbHI
3aBaaHHs. .., 2011; 'pog3uncekuii Ta iH., 1996; ['ynkos, 2006).

HaxonunueHHs paJioHyKIIIIB Y POCIMHAX 3aJ€KUTh Bl 6ararbox (hakTopiB, y TOMY YHCIL
BiJl IPYHTOBO-KJIIMaruyHUX YMOB, BHOBOIO, COPTOBOIO CKJIaAy KyIbTyp. € pOCIHHH, fK1
3[aTHI HAKOMMMYYBaTH PATIOHYKIIIIN Y 3HAYHUX KUIBKOCTSX, HIXK 1HIII.

Ha piBHI pagioCcTiKOCTI POCIMH TaKoX Bi0OpakarOThCsl PI3HI BIACTHUBOCTI OpraHi3My:
CTPYKTypHa Oprasizailisi reHomy, 31aTHicTe a0 penapainii JJHK Ta pemonynsuii, HasBHICTh
KIITUH 1032 KJIITUHHUM LMKJIOM, HAKONUYEHHS pEYOBUH, IO 3arodiraloTb PO3BUTKY
MOJIEKYJISIPHUX YIIKO/DKEHb (I'poasuHebkuii Ta iH., 1996; I'ynkos, 2006; PaxmeToB, demieHko,
2006; PaxmeTtoB Ta iH., 2011).

BaxmBUM MUTaHHSAM € BUPOILYBaHHS POCIIMH, SIKI HE MOTPEOYIOTh BEIMKUX €KOHOMIYHUX
BUTpAT, HE UYTIWMBI /0 YHHHUKIB JOBKUUIS, 3/aTHI 3a0e3MedyBaTH EKOJOTIYHO YHUCTY
IPOJYKIIiIO Ta BIAHOBIIOBATH POAIOYICTD IPYHTY.

binpuricts Tepuropii Ilomices 3aiiHsTa AEpHOBO-MIA30JIMCTUMHU IPYHTAMH, K1 CHPUSIIOTH
IIBUJIKOMY TIEpEMIIIEHHIO PaAiOHYKIIIAIB 13 IPYHTY B POCIUHY.

Bimomo, 1o pociMHM MaroTh 3[aTHICTh IO-PI3HOMY HAaKOMHMYYBAaTH pajiOaKTHUBHI
peyoBuHu. Ilporarom OGararopiuHoro mepiofy HaykoBLsMH 3 HamioHanbHOro OOTaHI4HOTO
cany imeHi M.M.I'pumka HAH Vkpainu, Inctutyty KimiTuHHOi Oiojiorii Ta TeHETHMYHOI
imkenepii HAH VYkpainu, IHctutyty cinbebkoro rocnoaapersa Iomices HAAH i1 IMonicbkoro
HaIlIOHAJTFHOTO YHIBEPCUTETY  MPOBOAWIMCA  KOMIUICKCHI JOCIHIDKEHHS PI3HUX TPYII
KOPHCHUX POCIHH (€HEpreTUYHHUX, KOPMOBHUX, TEXHIYHHX, ONiHHNX) Onu3pko 30 KyabTyp y
YopHOOMIIbCHKIN 30HI. 3’sICOBaHO, IO 3HA4YHA KUIBKICTh IHTPOAYKOBAHUX POCIHWH MAaIOTh
BJIACTUBICTh y HE3HAYHHMX KUIBKOCTAX HAKOMUYYBAaTH pPaJiOaKTHBHI PEYOBMHHU IIiJ] dYac
BHUPOIIIYBaHHS 1X Ha 3a0pYTHEHUX TEPUTOPIAX.

Jnss YopHOOMIIBCHKOI 30HH pO3pOOJIEHO HAYKOBI 3acajy aJIbTEPHATUBHOTO O1OKOHBEEDY,
SAKUH 3aBISKN PO3LIMPEHHIO CIEKTPY POCIMH 332 PaxXyHOK HOBUX IHTPOAYLIEHTIB JJO3BOJISIE
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JIOCSATTH CYTTEBOTO 30UIbIIeHHs] TpuBajiocTi (Ha 1,5-2,0 micsii) Ta 0OCATIB HAIXOMKEHHS
(bITOCUPOBUHM 1 MOKpAIIEHHS AKICHUX XapaKTEPUCTUK KOPMIB JUIA MOTped TBAapUHHMIITBA
(PaxmeTtoB, ®@emenko, 2006).

VHACITIIOK TIPOBEICHNX GAraTopidHMUX JOCIIKEHb BU3HAYEHO OCOOIMBOCTI Mirpaii = Cs
y TpoiYHUX JAHIIOraX T'PYHT—POCIIMHA 3QJIGKHO BiJ BHUIY POCIHUH Ta PiBHS yIOOpEHHS.
IlopiBusiHO KoedimienTn mepexomy *>'Cs IHTPOLYKOBAHHX POCIHH 3 POCIHHAMHE, IO
TPaaUIIiHO BUKOPUCTOBYIOThCSI Ha KopMoBi 11111 (I'ypenst, @emenko, Paxmeros, 2011; 2012,
2013).

Jns  ocBOoeHHA  pajialiiHO  3a0pyIHEHHX 3€Mellb  3aciIyroBylOTh Ha  yBary
BUCOKOTIPOAYKTHBHI €HEPreTWYHI POCIMHM Ta COPTH CTBOPEHI HA X OCHOBI, Taki SK
MICKaHTYC KHUTaWcChkui (copt Bemerenp), mickaHTyc rirantchkuii (c. ['ymiBep), MicCKaHTYC
yKpokBiTKOBUI (c. CHiromax), copro mykpoBe (c. boraniunmii, Enepromap), maBHar
(c. biekop-1, HacraBuuk), cuibdiil npoHusanonuctuii (c. borarup), mpoco mpyromosaione
(c. Bopsine), ko3maTHuK cxignuii (c. HBC-75). Li xynbTypu 3a0e3medyroTh BUXiJ YMOBHOTO
OiomanmBa 15-20 T/ra Ta 3aranpHuii BuXia eneprii Big 60 go 120 ['kan/ra.

Cepen eHEpreTMYHUX OJNIHHHUX IHTPOMYLEHTIB MEPCIEKTUBHUMH € BHCOKOIPOJYKTHUBHI
COPTH SIpUX Ta O3UMHUX KYIbTYp, Takux sk TUGoH — copT Diroman, OOpii, puxiil —
c. [lepemora, €Bpo-12, peapka omiitHa — ¢. KusiHouka, cypinuis o3uma — c. OpiaHa Ta iH.

Jns BupomryBanHs y 3oHi llomiccs VYkpainm Ha 0coONMBY yBary 3acilyroBy€
tominconsmauk (Helianthus tuberosus L. x H. annus L.). BcraHoBieHO, 10 pPOCIUHH
TOMIHCOHSIIIIHUKA TOPIBHSIHO 3 CHWIb(IEM MNPOHU3AHOIUCTUM, M0 XapaKTEPU3YETHCS
HEBUCOKUM PiBHEM HAKOIMMUYEHHS PaTiOHYKJIIIiB, 3HAYHO MEHIIe akymynioe 137Cs y diTomaci.

3BaXkarouM Ha OCOOJMBOCTI HAKONMMYEHHS PaJl0aKTUBHMX PEYOBHMH y Ha/3€MHIA Maci Ta
Oynb0ax pOCIWH, CIIiA 3a3HAYUTH, 1[I0 HAWOUIBIIOW TMHUTOMOK AKTUBHICTIO B3cs
BiJpi3HsieThCcsl aucTA. [lpu BHeceHHI NOOPUB 3HAYHOIO MIPOIO CIIOCTEPIraeThCsl 3HUKEHHS
PIBHS paIiOaKTHUBHUX PEYOBUH y BCIX opraHax pociuH. Crelna pocCiuH BIIPI3HAIOTHCS
MEHILNM HAKOIMYEHHsM ' Cs Hix jucts. Ha BiIMIHY BiJ cTe0en 1 TucTs, y Oyapbax 11e3ito
HAKONMYYEThCS 3HAYHO MeHIe. BHeceHHs MOOpPHB IMO3WUTHBHO BIUIMBA€ HA 301IBIICHHS
BPOXKafHOCTI POCIIMH Ta CIpHUsS€ MEHIIOMY HAaKONUWYEHHIO PAJiOHYKIIAIB y POCIMHHUIBKOT
MPOAYKLII.

3Bakaroul Ha BHIIE 3a3HAUY€HE, HOBI Ta MAaJIONOUIMPEHI I1HTPOAYKOBaHI KYIbTYpU
NPEICTaBISIIOTh BAXKJIMBHUM 1HTEpEC UIsl BUPOILYBaHHS y 30HI paialliiHOro 3a0pyqHEHHS
[Tomiccs VYkpaiHM Ta € TEpPCHEKTUBHUMHU JUI  PO3LIMPEHHS CHUPOBUHHOI  0asu
BUCOKOTIPOAYKTHBHHUX KOPHCHUX POCIMH KOPMOBOTO, €HEPTEeTUYHOTO, TEXHIYHOTO HAIPSIMY
BUKOPHCTaHHS.

IMonsika. Po6ora mixrpumana rpantom HOJY (Ne 2020.02/0316).

KirouoBi ciioBa: pagioakTuBHE 3a0pyAHEHHS, KOPMOBI KYJIBTYpH, €HEPreTU4HI POCIHHU.
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MPIOHU TA AMLJIOIJAU Y POCJUH, IHTPOJAYKOBAHUX
B YMOBAX HIBHIYHOI'O JICOCTEIY YKPATHH

PRIONS AND AMYLOIDS IN PLANTS INTRODUCED TO
THE NORTHERN FOREST STEPPE OF UKRAINE

PaxmeToB Zl.B.l, JIiTBiHOB C.B.Z, Kymokons H.K.Z,
bonpapuyxk O.H.l, XaoKUMaToBa K.B.l, PaxmeroBa C.O.l, Pamminos H.M.?
Hayionanvnuii bomaniunuii cao imeni M.M. I puwuxa HAH Ykpainu, Kuis, Ykpaina
2I;Ltcmumym KimunHoi 6ionoeii ma cenemuynoi inocenepii HAH Ykpainu, Kuis, Yxkpaina

Rakhmetov D.B.}, Litvinov S.V.?, Kutsokon N.K.?, Bondarchuk O.P.%,
Khadzhymatova K.V.', Rakhmetova S.0., Rashydov N.M.?
"Hryshko National Botanical Garden of NAS of Ukraine, Kyiv, Ukraine
?Institute Cell Biology and Genetic Engineering of NAS of Ukraine, Kyiv, Ukraine

3MiHa KJIIMaTHYHUX YMOB MOXKE IIPU3BECTH /IO CYTTEBUX 3MiH y MeTaboui3mi pociuH. e y
CBOIO YEepry MOXKe BiZJoOOpa)xaTucsl y HAKOIIMYEHHI IEBHUX PEYOBUH, 10 AKMX MOXKHA BIAHECTH
npioHonoAiOHI mpoteinn. BimoMo, 1o iHTPOAYKIis Ta akJIiMaTu3alis pOCINH MPU3BOIATH 10
3HaYHHUX 3MiH y iX MeTabomizmi Ta emireHomi (Paxmeros, 2011; Kozeko, Paxmeros, 2016;
Takakuwa et al., 2019; Senior et al., 2020). Toxx rimore3a mOAO0 BIUIMBY IHTPOAYKIIi Ha
KoH(popMalio OUIKIB MPOTEOMYy € JOCTaTHbO OOIPYHTOBaHOWO. Pe3ynmpraTti mnomepenHix
JOCTiDKeHbp 3 BUBUEHHs [U-criekTporpam JHCTKIB OKpPEMHUX BHJIB POCIHH ITOKA3aiH, IO
IHTPOAYKIIiST TPU3BOAUTH JO CTAaTUCTHMYHO AOCTOBIpHHMX Monudikaiiii koHdopmariii OiIKiB
(PaxmeroB T1a iH., 2021). MeToro poboTH € MOOLTI3aIlish HOBUX POCIMHHUX PECYPCIB Ta OIiHKA
610;10r0-MOp(OJIOTIYHUX, MIKPOMOP(HOJOTIYHUX 1 O10XIMIYHMX OCOOJMBOCTEH T'€HOTHUIIIB
Cicer arietinum L., Lepidium sativum L., Parrotia persica (DC.) C.A.Mey. Tta BuaiB poay
Mentha L. 3a ymoB iHTpoayKilii y miBHI4HIN yacTuHi [IpaBobGepesxnoro Jlicocreny YkpaiHu.
IMpeamer nochimkenns — renorunu Cicer arietinum L. (9 3paskis), Parrotia persica
(DC.) C.A.Mey. (6 3pasxis), Lepidium sativum L. (9 3paskiB), Buau poay Mentha L. (5
3paskig). Y pe3ynbTari NpPOBEACHUX JOCHIPKEHb BH3HAYEHO BIUIMB XPOHIUYHUX CTpecC
¢akropiB 'y pocmur Cicer arietinum L., Lepidium sativum L., Parrotia persica
(DC.) C.A.Mey. ta Buaie poxy Mentha L. Ha akTuBHICTH psioy TEHIB Ta YTBOpEHHS [3-
KoH(popMalii y 6iinkax 3a Jonomoror FTIR- ta Paman-cniekrpockormii. 3ailicHeHo aHami3 s
HOPIBHSAHHS MPOTEOMHUX NMPO(DITIIB y KOHTPOJIBHUX POCIHH Ta POCIWH, 110 3a3HAIH BILTUBY
XPOHIYHUX CTPECOBUX UMHHHKIB. BumineHo OITKM-KaHAWAATA 3 TPIOHO-TIOMIOHUMU
BJIACTUBOCTSAMH 3a Jomnomoror adinnoi xpomarorpadii. Cepen OaraTrbox JOCITIIKYBaHUX
00’€KTiB, BapTO 30CEPEANTH yBary Ha IHTPOAYKOBaHUX pociuHax Parrotia persica, ski €
penikroBuM BujaoMm Tamumry (AsepOaifikan). Y pes3yabraTi NPOBEAEHUX JOCHTIKEHb
BU3HAYEHO BIUIMB TIOTOJHUX YMOB palOHY IHTPOAYKLIi Ha BMICT MPIOHONOJIOHUX
(aM110IAHMX) TPOTEiHIB y JIMCTKaX pociuH. Bupuenns [Y-cnexTporpam JMCTKIB MOKa3alo,
10 Y MPOIIECl IHTPOAYKIIIT BiI0OYBAIOTHCSI CTATUCTUYHO JTOCTOBIpHI Moaudikariii kKoHpopmarrii
O151KiB. 3’siCOBaHO, LIO Mpoliec IHTPOAYKLIT GeHoTurry (momymnsmii) 3 MacaaiHCbKOTO paioHy,
Ha BIIMIHY BIJl 1HIIINX, 31ACHIOETHCS 32 PAXyHOK aKTHBHOI QIallTUBHOI KIITHHHOI BIAMOBIII
pOCIIMH Ha IHTpOAYKUiiiHMH cTpec. BcranoBneHo, mo ¢enorumm 2 i 3 P. persica —
Jlenkopanbchkuid 1 JIepikCbKUHM, € TMEPCHIEKTUBHUMH 3 TOYKH 30pY MOIIYKY B iX MpPOTEOMi
npioHonoAiOHUX 1/abo aminoigHux mpoteiniB. JlaHa ocoONMMBICTH He BiacTuBa (heHOTHNY 3
MacaniHChKOTO paiioHy, TaK SK BIH 3HAXOAWTHCSA Ha MIBHIYHO-3axXiAHINA MEX1 apeainy, KU
XapaKTepU3yeThCS YaCTUMHU OCIHHBO-3MMOBUMH XOJIOJJaMH, 1110 3a0e31euye Kpally aJanTamito
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denotuny ¢.1 P persica 1o BIZHOCHO OPCTKIMIKUX KIIMaTHYHUX yMOB Ykpainu. Ilopsia 3
y3arajlbHEHHSIM OTPUMAHUX BAXKIMBUX PE3YIbTaTiB, AKTYaJIbHHM JIUIIAE€THCS MUTAHHS
3’SCyBaHHS MEXaHI3MIB YTBOPCHHs MPIOHOMOAIOHMX OUIKIB Ta aMuIOIAIB IIiJ] BIUTHBOM
CTPECOBHX YMHHHUKIB Pi3HOI MPUPOAM Ta iX POJi B JOBTOTEPMIHOBIH TpaHCTEHepalliiHii
nam’siTi y pOCJIiH.

Ioasika. Po6ora migrpumana rpantom HOJLY (Ne 2020.02/0316).

Karwuosi cioa: Parrotia persica, I4-criekrporpama, npioHOMOAiOHI IPOTEiHU.
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PAJIOMOJUPIKYIOYI BJACTUBOCTI ®ITOKOMITIO3UTIB YABPEIIO
RADIO-MODIFYING PROPERTIES OF THYME PHYTOCOMPOSITES

1 2 1
Pakma-CarocapeBa O.A.", Pammnos H.M.”, Citocapes O.A.
1 -~ . o L. .
Jloneyvkuil HayioHanbHUll MeOuuHUll yHieepcumem, M. Jluman, Yxpaina
Inemumym kaimunHoi 6ionoeii ma eenemuunoi inocenepii HAH Yxpainu, Kuis, Ykpaina

Raksha-Sliusarieva O.A.", Rashydov N.M.?, Sliusariev O.A.*

Beryn Ta mMeta. Panioekosoriuna o6ctaHoBKa B YKpaini 3HauHo noripmmiacs 3 2014 p.,
10 TIOB’SI3aHO 3 PO3B’sI3yBaHHAM BitHM P® mporu Ykpainu. BiiicbKOBI aii MPU3BOAATH 10
pyiHyBaHHS 1HGPACTPYKTYypH YKpaiHM W MONAIBLIOTO PO3MOBCIOIKEHHS PAIiOHYKIIIIB B
noBkimuti. Kpim Toro, B YkpaiHi icHye 3arpo3a TepakTiB Ha aTOMHHUX CTaHI[ISAX, 3 MOXKJIUBICTIO
BUTOKY B JIOBKULIS 10HI3yr04oi pajiamii. B 3B’sI3Ky 3 UM He 3HHUKAE HEOOXiNHICTH MOUIYKY
PEYOBHUH 3 PajliONPOTEKTOPHUMHU BJIACTUBOCTSIMH, L0 3aXMILAIOTh OPraHi3M BiJ IIKIAIUBOT il
ioHI3yrouoi  pamiamii. Meroro  TOCHi/DKEHHS Oy/lnO  BH3HAY€HHS BIUIMBY  HOBOTO
pasionpoTeKTUBHOTO (PiTo Kommno3uty yadperto Ta ceieny (PUC) Ha Qi3uyHi MOKA3HUKHU Ta
CTaH NCUXOHEHPOIMYHHOI PETyJISIii MPH TOCTPOMY OIPOMIHEHH.

Marepiain Ta Meroau. JlocimigKeHHS NPOBOAMUIUCH Ha OUIMX OE3MOPOJIHUX IIypax.
TBapunm Oynu 3rpymoBaHi y 3 rpynu no 25 ocobuHn. InraktHa rpyna (II)) TBapuu He
nianangana onpomiHeHHo W He oTpuMmyBasa @UC. KoHTposnbHa rpyna TBapuHIIANAgana
roctpomy omnpomineHHio (KI'), ocnoBHa rpymna tBapun (OI') oTpumyBana momo60Bo mepen
onpomineHHsM OYUC y no3i 1,0 M Ha ogHy TBapuHy OpoTsarom 3,5 TixkHiB. OnpoMiHEHHS
TBapUH IMPOBAJAMUIIOCH OJHOPa30BO B 1031 6,5 I'p Ha mpunani Pokyc M Ne 126 — rama-
TepaneBTUYHUI amapaT. Y TBapHMH J0 Ta yepe3 MICSLb MICIs ONMPOMIHEHHS JOCHIKYBaJIN
Macy TiJla; BMICT JICHKOIUTIB; MOKA3HUKH KIITHHHOI JJAHKU HECHEeIU(IYHOI PEe3UCTEHTHOCTI
Ta IMyHHOI CHCTEMHM; aBTOIMYHHI HIpOIIECH, L0 PO3BUBAIOTHCS B OpraHi3Mi B pe3yibTari
IIPOMEHEBOT0 ypaXXeHHs, a caMe - CEHCUOLT13allil0 OPraHi3My /10 aHTUI'€HIB BIIACHUX TKAHUH:
cepls, Cele31HKH, MeYiHKU, HUPOK, JIereHel, Ha/IHUPHUKIB, CIMEHHHKIB, CTOBOYpPY T'OJIOBHOTO
MO3KY, MO304YKa, KOPH TOJIOBHOTO MO3KY Ta JIIMOY; a TaKOK CTaH JISIbHOCTI BUIIOT HEPBOBOT
CHCTEMH 3a INOKa3HUKaMH IPYMIHTY TBapuH.

PesyabTaTn Ta BHCHOBKHU. Ilicia ompominenHs, Ha BigMmiHy Big KI, y sxux BoHa
3HWXKYBanack, nopiBHsaHO 3 II', maca TBapun OI' Mana3HauyHy TEHAEHLIIO A0 30UIbIICHHS. Y
tBapuH OI' micig ONpOMIHEHHS BMICT JIEWKOLMTIB 3HaXOAMBCS B MeKax HopMu U OyB
BiporiziHo BuimM 3a nokasHuku KI'. Bmict myny neiitpodiniB y tBapun OI' OyB 3Ha4HO
BuluM y nopiBHsHHI 3 KI' micis onpominenss. Ha Binminy Bin KI', y tBapun OI BiporiiHo
MiJBUIYBAaBCS  BMICT  MaJMYKOSAEPHUX  HEUTpOQINiB, MOHOLMTIB, €O3MHO]IIIB.
3apeectpoBaHo Buxin B mepudepudny kpoB OI' MeTamieNonuTiB, MO CBIIYUTH PO
HanpyxkeHicTh B OI' MieonuTapHoi Ik KpoBOTBOpeHHA. Bwmict niMdoruris y TBapun OI'
MICJIsI OMPOMIHEHHSI MaB TEHJIEHIIIO JI0 3HMKEHHS, MOopiBHAHO 3 1" Ta moka3HUKaMU HOPMH,
asie OyB cyTTeBO BUIIMM 3a nokazHuku KI'. Llutomopdonoriuni JOCHiKeHHST CBITYMITN MTPO
no3uTuBHUM BIUMB BBeAeHHd PUYC Ha nmoka3HukH iMyHHOI cuctemu. Y TBapuH KI' micis
ONPOMIHEHHS pPO3BUBANACh CEHCHOULTI3alisl J0 BJIACHUX TKaHWH, M0 0araropa3zoBo
MepeBUIyBala TMOKAa3HUKU HOPMH Ta TOKa3HUKM ceHcuOumzamii y tBapun II'. Ilicns
onpoMiHneHHs y TBapuH KI' BusIBIsIach Bakka CTYIHIHb CeHCHOLTI3allil, 1O BIACHUX TKAHHH.
VYV tBapun OI' BusIBIsUTach JUINE JIETKA CTYIIHb aBTOCEHCHUOLTI3AIlii 0 YaCTWUHM TKAHWH:
CEJIe31HKHM, JIeTeHIB, HAJHHPHUKIB, CIMEHHHUKIB, CTOBOypy TOJOBHOIO MO3KYy, JIiMOY.
[Toxazuuku rpyminry Ol micis onpoMiHEHHS HaOyBaJIM CBOEPITHOTO XapaKTepy, TKHH MOXKE
CBIAYUTH TPO HANpPYXEHHS BHUIIOI HEPBOBOI AISIIBHOCTI M MOXJIMBO € BiJA3EpKaJICHHAM
aJJanTUBHUX PEaKIlid OpraHi3My M0 Jii TOCTPOro 10HI3yFOUOT0 ONMPOMIHEHHS.
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KirouoBi cJjioBa: ioHI3yr0oue OINPOMIHEHHs, pamioMoaudikaiis, (GiTOKOMIIO3UTH, 4Ya0pelb,
CeJIeH.
MPOBJEMHI IINTAHHSA 1OJ0 BIIJIMBY ITIPIOHOBUX BLJIKIB
HA OPT'AHI3M CCABIIB

UNKNOWN PROBLEMS DUE TO INFLUENCE OF THE PRION PROTEINS ON
MAMMAL ORGANISMS

1 1 2
Paxma-CirocapeBa O.A.", Cimrocapes O.A.", Pamugos H.M.
1 o« . o« o . .
Jloneyvkuil HayionanbHul MeouyHull ynisepcumem, M. Jluman, Yxpaina
[nemumym kaimurnnoi 6ionoeii ma eenemuunoi inoicenepii HAH Yxpainu, Kuis, Yxpaina

Raksha-Slusareva O.A.}, Slusarev O.A., Rashydov N.M.?
'Donetsk National Medical University, Lyman town, Ukraine
?Institute of Cell Biology and Genetic Engineering of NAS of Ukraine, Kyiv, Ukraine

Beryn Ta meta. [Ipionosi 6inku (I16) Buneceni B okpeMuii kiiac iHQEKIIHHUX areHTiB, sKi
HE MICTATh HYKJICTHOBUX KHCJIOT, & CKJIAJIAIOThCS 13 3MIHEHUX OUIKOBHX MOJICKYJI OpraHi3My.
[1b, moniOHO Bipycam, 37aTHi 30UIbLIYBATH CBOIO YHCENBHICTh, BUKOPUCTOBYIOUM (DyHKIIIT
KHUBHUX KIITUH. JOCHIKEeHHS MUTaHb, OB’ SI3aHUX 3 OCOOJIMBOCTSAMU TOMIMPEHHS B TIPUPOJII
I1b, matoreHe3oM XBOpOO, sSKi BOHHM BHUKIHKAIOTh Ta PO3POOKOI0 3acO0IB JIarHOCTHKH 1
JIKYBaHHS € HAA3BUYAHHO aKTyaIbHUMHU.

V Burisagi HopManbHOI, Heindexuiiinoi ¢opmu npionosi Gimku (PrP¢) e cknamoBoro
30BHIIIHIX KJIITUHHUX MEMOpaH BCiX CCaBIIIB 1, 30KkpeMa o JuHu. [Ipy neBHUX 30BHIIIHIX Ta
BHYTpimHiX crpecax PrP° moxyrs MyTyBaTH B aHOMaibHy (hopMmy — PrP>. V ccaBuis i
moxuan PrP*° mpH3BOISTE 0 MPOrpEeCYIOUMX JEreHepaTHBHEX 3aXBOPIOBAHB TOJOBHOTO
MO3KY Ta IHIIMX OpraHiB, IO 3aKIHUYIOTHCS CMEpPTIO. Alle BiIOMO, II0 MYTaHTHUN Prp>®
CIIPUYHHAE KOH(POPMAIliiHE TIEPETBOPEHHS TOMOJIOTTYHOTO oMy PrP¢ B moniGuuit cobi PP,
MytaHTHUN OiIOKMae aHOMalbHY TPUBUMIPHY CprKTypg/ 3a paxyHOK KoHdopMarlii o-
cripani PrP® B ckmaggacti B-mapu PrP*C. Tpu mpomy PrP> € meposumunoo diGpimspHoio
MOJIEKYJIOI0 aMiloiAy 1 3JaTHUW KaTali3yBaTH CTPYKTYpHY KOH(MOpMAIi0 i1HIIHUX
rOMOJIOTIYHKX oMy KIITHHHUX PrP°B co0i moxiOHuil. 3amyckaeThesl JaHIIOroBa peaxilis, B
X0l SIKOi YTBOPIOETHCS BeNWYe3HA KIUIbKICTh KOH(POPMOBAHHX MOJEKYI PrP*. Kinewp
KOKHOI (PiOpUISIpHOT MOJIEKYJIM Ma€ CBOEPIIHUN aKTUBYIOUMH LEHTP, O SIKOTO MOKYTb
MPUKPITUIATUCS 1HII MOJICKYIIH PrP>. L MOJIEKYJIH 3'€THYIOThCS Y (iOpiH, M0 MOCTYMOBO
30IMBIIYIOTBCA 1 3MMIAIOTBCS 3 iHmmMMU  GiOpimamum, yrBopemumu — PrP>, vy
BHUCOKOCTPYKTYPOBaHI aMiJIOIIHI BOJIOKHA, K1 (OPMYIOTh [-aMi10igH1 ONMAIKU. B-aMinoinHi
OJSIITKY HAaKOMUYYIOThCS B YPAXKEHIM TKAHWHI, BUKIIUKAIOUH i1 TOMIKOKEHHS 1, B KIHIIEBOMY
paxyHKy, TNpU3BOJATH JO BIJIMUpaHHS KIITHH 1 pyHHYBaHHA TkaHuH. Cepeln HUIAXIB
1H(}IKyBaHHS/TIOIIMPEHHS PrP>® BUaitsioTh: ClagKoBHi, MapaHTepaibHUN Ta aTiMEHTapHUN.

Ha cporomni mpioHOBI OUIKM 3HAWACHI y POCIWH, B TOMYJSIIAX APKIKIB TOIIO.
AMIHOKHMCIIOTHA TOCTIOBHICTH PrP® pocive Ta JpikKiB BiPi3HAETHCS BiJ TaKOi y CCaBIIB.
AJle OCHOBHI CTPYKTYpHi 0c00IMBOCTI 11100 KoHpopMarii PrP¢ y Prp>® Y CCaBIIIB 1 POCIIUH €
CHUTbHUMH, SK 1 (pOpMYBaHHS NMEPETBOPEHHS aMIJIOIMHUX BOJOKOH. Y POCIHH 1 JPIKIKIB
PrP>® ta aminoinu BUKOHYIOTh a/IallTUBHI ¥ 3aXKCHI (PYHKIIT Ta HAKOMUYYIOTHCS MIPH CTpECcax.
ﬁMOBipHO, 10 BXXKUBaHHS POCIMHHOI 1K1 3 TaKUMHU OUTKAMH MOXKE€ BHKJIMKATH 3amalibHi
MIPOIIECH, aJIEPTIiI0 Ta 1HII XBOPOOW TBAPUH Ta JIFO/ICH.

PesyabTaTn Ta BucHOBKH. CyJacHi 3HaHHS 100 PrP>°ta aM1JIOIIIB POCIIHH 1 IPLKIIKIB
BHUKJIMKAIOTh TIEBHY TPUBOTY 1 HEOOX1THICTh TOCIIPKEHHS 1X BIUIMBY Ha OPTaHi3M JIFOAHHH.
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Ioasika. PoGora miarpumana rpantom HarionansHOro ¢GoHAY IOCTIIHKEHb YKpaiHH
(Ne 2020.02/0316).

Kro4oBi ci10Ba: npioHOBi O1IKH, cCaBlli, POCIUHH, TIPOOIEMH] TUTAHHS XapYyBaHHS.
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NOKA3HUKH HECIIELU®IYHOI PE3UCTEHTHOCTI IIPU IMTOCTIAHINA [
HU3bKOIHTEHCHUBHOI IOHI3YIOUYOI PAJIIALTT, KOMBIHOBAHOI 3
TEXHOTEHHMMMU BIZIMBAMM PI3HOTO TEHE3Y

INDICATORS OF NON-SPECIFIC RESISTANCE UNDER CONTINUQOUS
EXPOSURE TO LOW-INTENSITY IONIZING RADIATION COMBINED WITH
TECHNOGENIC INFLUENCES OF DIFFERENT ORIGIN

Pakina- CJHocapeBa 0.A! CJHocapeB O.A! TapCOBa LA? BoeBa c.ct KOBaJIeHKO rt
YCIKOBa 311 MaqueB 1.2 , Psg0ko A , IleneHko M 0. KOCTIO‘IGHKO J. ok
ﬂonet;bkuu HAYIOHANbHULL Medulmuu VHigepcumen, M. ﬂuMaH Yxpaina
ny «Incmumym enidemionoeii ma inghexyivinux xeopo6 im. JI.B. I pomawescoxoco HAMH
Ykpainuy», m. Kuis, Yxpaina
Komynaﬂbne HeKoMepyitine nionpuemcmeo «/[umsaue mepumopianohe meouyHe 00’ €OHANHSL
Kpamamopcwroi micvkoi padu, m. Kpamamopcok, Yxpaina

Raksha- Slvusareva 0.Al Slyusarev 0.AL Tarsova % Boyeva S.S.} Kovalenko P.G .},
Usikova Z.L.", Marlchev L2 Ryabko A Pedenko M.O.! Kostyuchenko D.0.!

Beryn ta mera. KomOiHoBaHa Ais 10HI3yr04O1 pajiamii i TeXHOreHHHX (DaKTOpiB pizHOT
NPUPOIM MOKE TPHU3BOIUTH 0 PI3HOCIPSMOBAHUX 3PYLICHb IIOJ0 OCHOBHOI PETYIIOIYO1
ncuxoHeiipoimynnoi cuctemu ([THIC). B 3B’s3ky 3 mMM akTyaldbHUM IIOAO PO3POOKH
aJICKBaTHUX 3acO0iB IMyHOKOPEKIIi € IOCHIIKeHHs BIUTUBY KOMOIHOBaHOI il MpUpOaHOL
HU3bKoiHTeHCUBHOI pamianii ([THIP) ta konkperHnx TexHoreHHux ¢akropiB (Td) Ha onuH 3
ocHoBHUX kommapTtameHTiB [THIC - necneuudiuny pesucrentHicts (HP).

Marepianu Ta Meroau. J{ociipKeHHS TPOBOIIN B YMOBHO 3/I0pOBHX 0cCi0 y Bimi 21-56
p. M. Kpamaropceka (59 oci6) (Y30K), m. Mapiynons (61 ocoba) (Y30M), wm.
Kpomusauipkoro (58 oci6) (Y30Kp), mo mianagatots noctiiiHii aii [THIP xomGinoBaHoi 3
BriMBoM pidHUX T® poskumsa. is I[THIP B M. Kpamaropceky komOinyerbes 3 Td 3a
paxyHOK UIKIVIMBUX BUKUAIB Maibke 40 pi3HOPIZHMX TNPOMHUCIOBUX IiIPUEMCTB
TaliIpPUEMCTBA MATUBHO-CHEPI€TUYHOIO KOMIUIEKCY, a TEpUTOpis MicTa U OKOJHUIb
3a0pyaHEeHa paaioakTUBHUMU ocagamHu micis aBapii Ha YAEC. BiiicekoBi aii 3 2014 p 3Ha4HO
HOTIPUIMIN Pa/ioeKOJIOTIUHUI cTaH MicTa W mepenmicTb. Micto Mapiynoiab BXOJIUTH 10
JECATKY MICT YKpaiHu 3 HalOUIbII 3a0py/IHEHUM MOBITPSAM 3a paXyHOK BUKU/IIB MIJIPUEMCTB
MeTaaypriiHoi mpomHciaoBocTi. boioBi aiino6mu3zy M. Mapiynonst HeraTMBHO Jisid Ha
noekunist. B M. KponuBnunpskomy no aii ITHIP nonmatotsest T iowizyrouoi pamiamii 3a
paxyHoOK [HTynbcbkoi MIaXTH 3 BUAOOYTKY ypaHy H ii BIIXOIB, K1 HaAXOAATh Y JOBKLLIL. B
JOCIIJKEHHI BUKOPUCTOBYBAJUCH IMyHOJIOTIYHI Meronu | piBHA. OIiHIOBaBCS BMICT
JEWKOLUTIB Ta IHIMUX €JEMEHTIB KIITHHHOI JIaHKH Hecrnenu(iqyHoi pPEe3UCTEHTHOCTI.
JlonaTkoBO MPOBOAUIN IUTOMOP(OJIOTIUHI JOCHIIKEHHSI 3MIH HEUTPO(DLIiB, K OCHOBHUX
areHTiB KIITMHHOI JIaHKM HecnenudiuHoi pes3ucteHTHOCTI. OTpuMaHi pe3ynbTaTu
00pobIsIIMCS METOIaMH BapialliiiHOi CTATUCTUKH 1 paHTOBOI KopeJsiii 3 Bukopuctanusim PCL.

PesyabTaTm Ta BHCHOBKM. IIpoBeneHi JOCHI/KEHHS BHUABWIM BIAMIHHOCTI Y
MOKa3HUKaXTOKCHKO-3alaJIIOBAJIFHOTO TPOLIECY Y JOCTIKyBaHUX KOHTHHTeHTiB. B Y30K mi
MOKa3HUKHU OyiM BiporiHo BummMMHU nopiBHsHO 3 Y30M ta Y30Kp, a B Y3OKp — Biporigno
BUIIMMH 32 Taki B Y30M. BMicT gerpasoBaHux KIiTUH 3 (parMeHTO30M sijipa OyB BipOTiTHO
HaiiOubmuM B Y3OM, mnopiBHsHO 3 Y30OK Ta Y3OKp it Biporimno menmmm B Y3OKp,
nopiBHsHO 3 Y3OK. CrHiBBiIHOIIEHHS BMICTY HEHUTpO(DLTB 3 TiNEPCErMEHTOBAHUM Ta
riOCErMEHTOBaHUX SAPOM CBIUUB PO BiJHOBIIOBAIBHI MPOIECH LIOO0 MyTy HEUTpO(DLTiB B
VY30M ta Y3O0Kp ii HanpyxeHictb Ha piBHI 3puBy anmantamii B Y30K. Takum dmHOM,
BinHoBieHHs HP Y30K, Y30M Ta Y30Kp BuMarae po3poOku pi3HHX 3aC00iB IMyHOKOPEKIIii.

KuarouoBi cioBa: mpupojHa Ta TEXHOTEHHA HH3BKOIHTEHCHMBHA pajiallis, HecrenudiuyHa
PE3UCTEHTHICTD.
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THE PLASTICITY OF PYRUVATE KINASE ACTIVITY OF RAT’S BRAIN
EXPOSED TO DECAMETRIC MICROWAVE AND ACUTE HYPOXIA

Rashidova Afag M.
Institute of Physiology named after academician Abdulla Garayev of the Science and
Education Ministry of Azerbaijan, Baku
afag.rashidova @gmail.com

Introduction and aim. Changes in the activity of one of the key enzymes of glycolysis,
pyruvate kinase (PK), established by us under the influence of decametric microwave (DMW)
of 10 and 30 uW/cm? intensities and 5% acute hypoxia, are due to the inclusion of enzyme
breakdown products in cells and the activation of biosynthetic processes. On the other hand, it
is known that in response to hypoxia, the HIF-1 protein is formed in the brain, which is
involved in the regulation of transcription of more than 60 proteins, including glycolytic
enzymes.

Materials and methods. Under irradiation at 10 pW/cm?, PK activity in the tissues of the
structures undergoes more noticeable changes compared with irradiation at 30 pW/cm?: it
significantly increases (P<0.001). In 6- (adult) and 24-month-old (old) rats in cerebellum (C),
there is a high activity of PK, which may indicate that PK synthesis is more intensive here. In
limbic cortex (LC) and hypothalamus (H) in both age groups there is a decrease in PK
activity. This is explained by the fact that the limbic system is responsible for internal
homeostasis and a decrease in PK activity in them during prolonged exposure to DMW (10
days) has a damaging effect on the brain of animals. The irradiation signal is directed from
phylogenetically young to more ancient structures: from cortical structures — to subcortical
ones, which leads to pathology, and PK activity is not restored to control. It is assumed that,
under the influence of DMW, the brain structures of orbital cortex (OC), sensorimotor cortex
(SMC) and C are donors, while LC and H are acceptors in the signal transduction system.
This is possibly due to the fact that irradiation causes a stereotyped nonspecific reorganization
of metabolism to maintain homeostasis, inhibition of the biosynthesis of plastic metabolism
metabolites and changes in the molecular mechanisms of nervous tissue disorders.

Results and conclusions. In these matters the contribution of the Nobel laureates in
physiology and medicine (2019), whose work | often refer to, is enormous. The American
medical scientist, oncologist Kaelin W.G. (Jr) Jr., together with the British medical scientist
and molecular biologist Ratcliffe P.J. and American medical scientist, pediatrician and
geneticist Semenza G.L. discovered molecules that are key in the response of cells to changes
in the concentration of O2 in the environment, and built a molecular mechanism for
adaptation to hypoxia. Based on the results, it can be concluded that PK activity during DMW
and hypoxia depends on age, the studied brain structure, and the subcellular fraction of the
structure. At the same time, in OC, LC and H the recovery of PK activity is more delayed than
in SMC and C. The established excess of the activity of the mitochondrial form of PK over
the cytoplasmic form in rat brain structures indicates an increasing need for ATP by neuronal
cells under the specific action of DMW and acute hypoxia as stress factors.

Keywords: decametric microwave; acute hypoxia; rat; brain; pyruvate kinase.
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THE CAUSES OF HYDROCEPHALUS IN YOUNG CHILDREN

Rashidova Sh.M.*, Mukhtarov M.M.%, Rashidov A.M.?, Beylarova R.R.}
1Azerbaijan Medical University, Department of Infectious Diseases, 23, Bakikhanov str.,
Baku, Azerbaijan
?King Abdul Aziz Hospital, Makkah, Saudi Arabia

Hydrocephalus is a neurological disorder caused by an abnormal buildup of cerebrospinal
fluid in the ventricles (cavities) deep within the brain as well as in the subarachnoid space. As
baby's brain continues to develop after birth the progress of hydrocephalus stops this process
and leads to serious consequences. These children are slower (delaying) in physical and
neuropsychological development.

Hydrocephalus may be classified as congenital and acquired. The anomalies and
malformations of the nervous system in children with congenital hydrocephalus are formed
during fetal development. This occurs because of influence of various factors playing an
important role in the development of congenital hydrocephalus, particularly, past infectious
diseases, intracranial birth trauma of the child and additionally, exposure to the radiation,
genetically modified food (GMF) nutrition and unhealthy habits of pregnant women.

11 children with a diagnosis of hydrocephalus and concomitant diseases has been admitted
to the intensive care, intestinal and neuroinfection units of Children's Clinical Hospital No.2
named after A. Qarayev, Baku during the year 2022.Necessary mentioned that out of 11
patients 5 were twins.

The congenital "Hydrocephalus™ was diagnosed only in twins who at birth had a relatively
higher weight. However, in children with lower birth weight severe forms of intestinal
manifestations, meningococcal infection and hypochromic anemia were observed. It was only
one death occurred among the patients with hydrocephalus.In according to the illness history
all admitted patients were from regions (Qabala, Zagatala, Sheki, etc.) with high level
contaminated with radiation in environment. The mothers of these patients were frequently
suffered, because of acute respiratory illnesses, before the delivery they did not undergo an
ultrasound examination.

Since these cases are incurable, the surgical treatment is the preferred therapeutic option.It
was done shunt surgery and pathogenic medication in the neurosurgical department. The
study has shown the necessity to protect pregnant women and infants from contact with ARI,
especially those who living in regions of increased radiation. The pregnant women should be
examined periodically, have a healthy diet without GMF and permanent medical supervision
as well.

Keywords: hydrocephalus, cerebrospinal, children, neuroinfection, radiation.
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THE AMYLOIDOGENESIS IN DESCENDANTS OF SOYBEAN GROWN UNDER
RADIONUCLIDE CONTAMINATION IN CHORNOBYL ZONE FOR SEVERAL
GENERATIONS

Rashydov N.M.}, Litvinov S.V.*, Rakhmetov D.B.?, Berezhna V.V.!, Sakada V.I.%,
Kutsokon N.K., Khudolieieva L.V.}, Kryvokhyzha M.V.}, Nesterenko O.G.}, Khoma Y.A.!
YInstitute of Cell Biology and Genetic Engineering of NAS of Ukraine, Kyiv, Ukraine,
M. M. Gryshko National Botanical Garden NAS of Ukraine, Kyiv, Ukraine
nrashydov@yahoo.com

Introduction and aim. The prion-like proteins have a unique biochemical memory
through destructive self-organizing conformation changes. Plants may synthesize prion-like
proteins, able to self-assemble into amyloid fibrils, and amyloidogenesis may be activated in
response to radionuclide pollution. Hence, we suggested that soybean plants that %rew several
generations at the Chornobyl aliened zone on the plot contaminated by *¥'Cs, *°Sr, *'Am,
etc., might produce the appearance of proteins with prion-like properties. Our previous
proteomic studies of soybean seeds sown for several years in soil contaminated with
radioactive isotopes revealed that since the second generation, the contents of the cupin
superfamily proteins, glycinin, and conglycinin proteins in the matured seeds were increased
(Géabrisova et al., 2016). These prion-like proteins are known to trigger allergies.

Materials and methods. In the current study, the contents of prion-like proteins in
soybean seeds were estimated by the ratio between alpha-helices and beta-sheets determined
with the ATR-FTIR spectroscopy (Nicolet FTIR IS50 spectrometer, Thermo Fisher Scientific,
USA). Obtained specters were analyzed with OMNIC software (Thermo Fisher Scientific,
USA). Experimental soybean seeds were 3™ and 5" generation of plants’ descendants
cultivated on soil contaminated with radionuclides.

Results and conclusions. The data obtained indicate a significant increase in the
proportion of B-sheets, up to 20-30%, in the soybean proteome from the radioactively
contaminated territory, which may reveal the appearance of proteins with prion-like
properties. At the same time, the ratio of B-sheets and a-helices decreased within three
generations to the control values. The results demonstrated a probable transition of the alpha-
state of proteins to beta-conformation in descendants of plants that were cultivated on
radionuclide-polluted soil, assuming increasing the contents of prion-like proteins.
Experiments elucidating the appearance of prion-like proteins in plants could have
consequences for mammal health, as consuming such proteins may be dangerous.

This work was supported by the National Research Foundation of Ukraine (project number
2020.02.0316).

Keywords: prion-like proteins, FTIR-spectrometry, proteins with B-sheets, radionuclide
contamination.
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U TOrEHETUYHUIA MOHITOPUHI' IHITUKATOPHUX BUAIB MYOMORPHA 3
IPUPOIHUX NOIYJIANIN HOPHOBUJIbCBbKOI 30HHU BITYYKEHHA Y
BIJJAJIEHUU ITEPIOJ ITIICJISA ABAPII

CYTOGENETIC MONITORING OF MYOMORPHA INDICATOR SPECIES FROM
NATURAL POPULATIONS OF THE CHORNOBYL EXCLUSION ZONE IN THE
LONG-TERM PERIOD AFTER THE ACCIDENT

Psi6uenko H., Bypno O., Ponionosa H., I'amxka O., JIunceka A.
Inemumym adeprnux oocnioxcenv HAH Ykpainu, Kuis, Ykpaina
nryabchenko@ukr.net

Riabchenko N., Rodionova N., Burdo O., Ganzha O., Lypska A.
Institute for Nuclear Research of NAS of Ukraine, Kyiv, Ukraine

Beryn Ta meta. [1oKa3HMKM COMAaTHYHOTO MyTareHe3y y HpPEACTaBHUKIB 1HAMKATOPHUX
BUJIB ApiOHUX ccaBliB YopHOOUIBCHKOI 30HH BimuyxeHHs (U3B) akTuBHO MOCIiIHKYyBalKCh
BITYM3HSHUMHU Ta 3apyObKHMMH (axiBISIMM y TepIIl pPOKH IMicis aBapii Ta NPOTATOM
HACTYIHOTO JIECATUIITTA MUHYNOro croiirts. [Ipore craHoM Ha wned uac BIACYTHI
NEPEeKOHJIMBI JaHI MIOA0 TeHETUYHUX HACTIIKIB XPOHIYHOTO 30BHIINIHBOTO Ta BHYTPIIIHHOTO
HU3bKO-IHTEHCUBHOT'O ONPOMIHEHHS TBapHH, Kl B pALy 0ararboX MOKOJIIHb MEUIKAlTh Ha
teputopii HopHoOMIbChKOT 30HU BimuayxeHHs (U3B). MeToto mociipkeHb 0yI0 OI[iHUTH CTaH
IIUTOr€HETUYHOI0 TOMEOCTa3y 1HANKATOPHUX BUJIB MUIIOBUIHUX 3 TepuTopiid U3B 3 pizHuM
PIBHEM PaJIIOHYKJIITHOTO 3a0pyTHEHHSI.

Marepiann ta Meroan. O6’€KTOM JOCHIKEHb OYyJIM MPEJCTaBHUKHA MUIIOBUIHUX POIY
Myodes ta Apodemus 3 mocmigaux moniroHiB SHiB, YopHoOMIb, OeperoBoi JiHii BOIOWMHE-
oxonomkyBaua (BO) YAEC, ocymenux pginsaok BO YAEC. PiBeHb T€HOTOKCHYHUX
VILIKO/KEHb BH3HAYallM 3a 4acToToro nojixpomaro¢inbHux eputpouutiB (IIXE) kictkoBoro
Mo3ky (KM) 3 mikposinpamu (IIXE MSI) metonoMm ¢uryopeciieHTHOI MPOTOKOBOI LIUTOMETPIi
Ta 4acTOTOIO abeparliit XxpomocoM B kimiTuHax KM.

Pe3yabTaTH Ta BUCHOBKH. Y Bijyiii paniodiosorii ta pagioexonorii S]] HAH Ykpainu
outbmie 10 pokiB 3ICHIOETHCS LUTOTEHETMYHUN MOHITOPUHI MOMYJSALIA 1HIAMKATOPHUX
BUJIB MMIIOBHJIHUX Ha mojiroHax Y3B 3 pi3HUM piBHEM paliOHYKJIIHOTO 3a0pyJHEHHS.
Brnepmie y 2019 p. daxiBusgmu Biaaiay po3rno4aTo KOMIUIEKCHI paaio0i0J0TigH1 JOCIIHKEHHS
mumoBuaHuX Ha auisHkax BO YAEC B ymoBax TeXHOreHHOI TpaHcdopmarii paaianiiHo-
3a0py/IHEHOI BOJHOI €KOCUCTeMH y HazeMHy. OzeprkaHi pe3ynbTaTH CBiI4aTh, 110 yepe3 37
pokiB micis aBapii Ha YAEC, He AMBIAYMCh Ha 3HIKEHHS 3 4YacoM paJialiiHOro
HaBaHTAXXEHHS Ha Opra”i3M, y JApiOHMX TIpU3YHIB 30epiraroTbCsi O3HAKH XPOMOCOMHOI
HECTaOlIbHOCTI COMATHUYHUX KIIITUH, WMOBIPHO, BHACHIJIOK TpaHCTeHepaliiHol mnepeaayi
HECTaOUIbHOCTI T€HOMa, IO NMPOSBISETHCA B YMOBaxX CyMICHOI aii pamiamii Ta cTpecopiB
JOBKIJUIS, 3MIHU PaJi0E€KOJIOTTYHUX YMOB IIPOKUBAHHS TBAPUH, EKOJIOTTUHUX XapaKTEPUCTUK
HOMYJIAIII.

KawuoBi ciaoBa: YopHOOMIBCHKA 30Ha  BIAYYXKEHHS, MHUIIOBUJAHI  T'PU3YHH,
IHKOPIIOPOBAaH1 PailoHYKJIi/IU, IIUTOT€HETUYH] aHOMAJTIi.
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BLJIKOBI YWHHUKHA NWJIKOBOI AJIEPTTi: MOJIEKYJIAPHUM ACIIEKT
PROTEIN CAUSES OF POLLEN ALLERGY: MOLECULAR ASPECT

PoninkoBa Bikropis, [Tanamapuyk Osnena
rodinkova@vnmu.edu.ua
Binnuyvxuii nayionanenuti meouunuu ynisepcumem imeni M.1. [lupoeosa, Binnuys, Yxpaina.

Rodinkova Victoria, Palamarchuk Olena
National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Beryn Ta Mera: Agnepria, 0e3 mnepeOUIbLICHHS, € OHIEI0 3 HANMOMIMPEHIIINX
HeindeKiiiHuX XBOpPoO Ha MIaHeTi. Ii OCHOBHOI MPUUYMHOI € GIIKH, fAKi iIMyHHAa cHCTeMa
JIOMVHM CHpUIMaE SIK 9yKOpigHi. 3a JaHUMH AMEpUKAaHCHKOI AKajaemii ajeprii, acTMu Ta
IMYHOJIOT'11, ajepriuia YyTauBICTh 10 YYXXOPIAHUX MPOTEiHIB JOBKIISA MpUTaMaHHa OIU3bKO
40 % cBiToBoi momyssimii. CBO€IO 4Yeproro, cepen pi3HUX BHIIIB allepriuHUX 3aXBOPIOBAHB
YiIbHE MICIIE TTOCIIa€ CE30HHA aieprist 200 MOJIIHO3, MPUYHUHOIO SIKOTO, 3/€01IBIIIOTO0, € THIOK
pOCIIMH. 3a TaHUMU €BPONEHCHKUX JOCITIKEHb, YYTIUBUM 10 HBOTO € 110 30 % HaceleHHs
€pornu. BTiM, K0XKHa 3 Ipyn NHJIKOBUX aJIEpreHIB XapaKTepU3YEThCS HE JIMIIE CE30HHOIO
MOSIBOIO Y TIOBITPS, a i OCOOMUBOCTAMH CTPYKTYpH Ta (DyHKIiH OUNKiB, sIKI BH3HAYAIOTH 11
3MaTHICTh BUKJIMKATHU aJlepriyHi CUMIITOMHU Ta MepexpecHi peakiiii. ToMy MeToro Iii€i mpari
CTaJIO y3araJlbHEHHs Cy4aCHUX JaHUX II0A0 O10XIMIYHHMX KJIACiB MWJIKOBHX AJIEPTeHIB Pi3HUX
IpyI POCIIUH.

Marepiajau Ta MeToaM: JJIs BUPILIIEHHS IOCTABJIECHOTO 3aB/IaHHs MU NIPOAHAIIZYBAJIU Pl
BIIKpUTUX JOKepels, BKIoyatoud bazy naHux HoMmeHkiarypu anepreHieB BOO3  Ta
MixnaponHoro cor3y imyHonoriyaux TtoBapuctB (WHO/IUIS) (http://allergen.org) #
[TociGHMK KOpHCTyBaua 3 MOJIEKYJSPHOI ajeproiorii, Japyre BUAAHHS, BUIIYIIEHE
€Bponeiicbkor0 Akazemiero aneprii Ta KJIiHIYHOI iMyHoutorii y 2022 porii.

Pe3yinbTaTH Ta BHCHOBKHM: OCHOBHUM aJepreHOM JepeB-NPEICTaBHHUKIB MOPAAKY
bykosux (Fagales) (Oepe3a, Buibxa, Ay0, JIIKWHA), K1 I[BITYTh HABECHI, € OUTKH HAJAPOIUHU
Bet v 1 (6inku, nos's3ani 3 maroreHe3oM (PR-10)). Bonwu, 3a3Buuaii, pyiiHyIOTbCS HpHU
HarpiBaHHl Ta/ab0 TpaBi€HHI 1 37aTHI BUKJIMKATH SIK aJEepriuyHUN PHHIT, TaK IepexpecHi
peakIlii 3 XapuoBUMHU NMPOAYKTaMH y BUITIAI cuHApoMy opanbHoi aneprii (COA). Amxe PR-
10 micTaThes i y Tutonax pociuH bykoBux (pyHIyK) Ta oBouax (MOpKBa, cenepa), y 0000BuUX.
VY nuiky 37makiB — pPOCIMH POXMHM TOHKOHOTOBi, SIKI IBITYTh TIiClis JI€peB, OCHOBHHUM
ayepreHoM € OeTa-eKCraHCHHU. BOHU € BUCOKO MEepeXpeCHOPEaKTHBHIMHU B MEXax POIuHHU. |
TOMY JIIOIMHA, YyTJIMBA JI0 37aKiB, pearye, 3a3BU4aii, Ha MWIOK PI3HUX BHUJIB IIMX POCIIHH.
OcHoBHMMH ajnepreHamMu Oyp’siHIB, fKI LBITYTh OCTaHHIMH, € TIeKTar-iia3a (TOJIOBHUMN
anepreH aMmOpo3ii) Ta aepeHcruHonoaiOH1 OiTKK (OCHOBHUH anepreH moinuHy). Brim, oOuaBa
KJ1acH OLJIKIB Y pI3HMX IMPONOPIISAX MPUCYTHI Yy TUIIKY OUIBIIOCT] POCIUH POAUHU ANCTPOBUX,
0 € MIATPYHTSIM BHHUKHEHHS NEPEXpPEeCHUX peakiiil Mpu BAMXaHHI NMHUJIKY HIMPOKOTO
CHEKTPY LMX poCiMH. Takok Ha3BaHI OLIKM MOXYTh OyTH MPUCYTHIMH Yy 1HIIMX YaCTHHAX
AMCTpPOBHX, 1 Iel PaKT € IPUUMHOIO MEPEXPECHUX PEAKIIH MUIIKY 13 JIIKAPCHKOIO POCIMHHOIO
CHPOBHHOIO T2 KOMITOHEHTAMH TpaB’sIHUX YaiB. [HIIMMU OikaMu, 1110 TPUCYTHI y MTUPOKOMY
CHEKTp1 MUJIKOBUX 3€peH, € MpodiTiHK Ta OuTku-nepeHocHuky niniais (LTP). Uytnusicts 10
HUX MOXK€ OyTH CHpPHYMHEHA SK KOHTAaKTOM 3 TWIKOM (TIpodiTiHM), Tak 1 XapuOBUMH
nponykramu (LTP). HaBenena indopmaltist € BasKIMBOIO JUIsl pO3YMiHHS NPUYUH BUHUKHEHHS
Ta U1t TpO(UTAKTHKY ajeprii.

KirouoBi cjioBa: moiiHO3, CE30HHA ajepris, MAJIOK, OUTKHA, MOJICKYIH aepoajepreHiB,
nepexpecHi peaxiiii.
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OCOBJUBOCTI MITPALII PAJIOHYKJIIAIB **'Cs 3 IPYHTY JIO POCJINH
BUJIY FESTUCA OVINA L.

CHARACTERISTICS OF ¥Cs RADIONUCLIDE MIGRATION FROM SOIL
TO FESTUCA OVINA L.

Pomanuyk JI.JI., MatBiiiuyk H.I'., Moxapisceka 1. A., Ycrumenko B.1L
Tonicvkuil nayionanvuuil ynisepcumem, Kumomup, Ykpaina
vovaustimenko@gmail.com

Romanchuk L.D., Matviychuk N.G., Mozharivska I.A., Ustymenko V.I.
Polissia National University, Zhytomyr, Ukraine

Beryn Ta meta. ABapis Ha HAEC y 1986 porii 3Ha4HO BIUIHHYJA HA JOBKULIS, BKIFOYAI0YH
micoBi exocuctemu. JlocaimkeHHs KoedillieHTIB MEpeXoJy Ta HAKOMUYEHHS PaTiOHYKIIIIIB
CHpHsi€ TIMOMIOMY PO3YMIHHIO MEXaHI3MIB MOIIMPEHHS X PEYOBHH Y JIICOBUX YTIIAX Ta iX
HAKOMUYEHHS B POCIUHAX. METOI0 JOCHIHKeHHS OYyJI0 BU3HAUYEHHS KOe(illi€eHTIB HAKOMTUYEHHS
Ta IePeXo/1y PaAiOHYKIIIIB 10 pociuH Buay Festuca ovina L. B pi3HuX Tumax Oopis.

Marepianu Ta Meroau. JlocHiKEHHS MPOBOMWINCH Ha TEPUTOPIl MPUPOIHOTO
3aMoBiqHUKA «/IpeBISHCHKUI» B THII JICOPOCIMHHUX YMOB — CyXi, CBIKI Ta BOJIOTi OOpH.
Binbip 3paskiB IpyHTY Ui BU3HAUEHHS BMICTY 137CS, Ogr npoBoauBcst 3rimHo JICTY
4287:2004, ICTY ISO 10381 — 2:2004. Bixbip 3pa3KiB pOCIHMHHOI MPOAYKIIT ISl BU3SHAYCHHS
Ogp ,137CS MIPOBOJMIIACH 3TITHO METOJWYHUX BKa3iBOK «Bindip mpoO, mepBuHHA 00poOKa Ta
BU3HAYEHHSI BMICTY %0sr ta B'Cs y XapuoBHX MpoAyKTax». JlabopaTopHi IOCHIIKEHHS
BUKOHYBaJIMCH BianoBigHo a0 aitouux JCTY y ceprudikoBaniii BUMIproBaiIbHIN 1abopaTopii
[TosnicbKOro HAIIOHAILHOTO YHIBEPCHUTETY.

Pe3yabraTn Ta BucHOBKH. OTpUMaHHI cepe/iHi 3HaYeHHs Koe(illieHTa HaKOMWYEeHHs (Jaii
— KH) B37Cs Hamsemuoi Macu Buay Festuca ovina L. xomuBatotsest Bia 1,05 10 1,59, ne KH y
cyxux Oopax — 1,05, cBikux — 1,15, Bomorux 1,59. bymo mpoBeneHo omHodakTOpHUI
JTUCTIEpCIMHUN aHal3 3 MeTOor BHsiBICHHs 3anexxHocti KH Big Ttumy Oopi, a came, Oyna
BUCYHYyTa rinore3a npo te, mo KH 3miHioeTsecs B 3anexxnocti Big TJIY. ns nporo Oyio
BUKOHAHO TOPIBHAHHS OTPUMAHUX PE3YNbTATiB 3 KPUTHUYHHMHU 3HAUCHHSMH F-cTaTucTuku Ta
p-value mmst piBus nosipu 0,95. Skmio F-cratncrmka (mami — Fgae) OLTbIIA 3a KpHTHYHE
3Ha4YeHHs (nan — Fggs), TO MU MOXXEMO CTBepIKyBaTH, 10 cepenHi 3HadeHHs KH cyrreBo
pisaatees B pisHux TJIY. Pesynsratu s Festuca ovina L. Fpaq = 9,96 > Fog5=5,14 mpu p-
value 0,01. 3navenns F-craTcTHKH NEpeBUILYIOTh KpUTUYHE 3HaYeHHS Fo g5, 1110 CBITYUTH TIPO
HasBHICTb CTATUCTUYHO 3HAUYIIUMX BIAMIHHOCTEH MDK rpynamu. J{is aHamizy MpoueciB
mirparii BCs 3 IpyHTy no Festuca ovina L. Oyno po3paxoBaHO KOE(DIIIEHTH TMepexomy.
Cepenni 3HaueHHS KOE(DIIIEHTIB IEPEXO0Ty CTAHOBWIIN: JJIsl CyXHX OOpiB — 5,25, Miisi CBIKHUX —
5,73 Ta Bojorux — 7,96.

OnHOGaKTOpHUI aHANI3 MOKa3aB IO CTaTHCTUYHI 3Ha4deHHS Fga.q. s Festuca ovina L.,
Oynu OUTBIIMMH, HIXK BiIMOBINHI 3HaUeHHS Fggs, 1110 BKa3ye Ha Te, IO CEPeIHI 3HAYCHHS IHX
BUJIIB Y PI3HUX THIAX JICY BiAPI3HsUTHCH 3HaYMMO. P-value Oyno menmmmu 3a 0,05, mo Bkasye
HA Te, 10 BiAMIHHOCTI OyaM  CTaTUCTHYHO 3Hauymumu. Festuca ovina L.
Feaer = 290,56 > Fog5= 5,14 mpu p-value 0,001. Anamizyroun BUIIEBKa3aHi ITOKA3HUKH MOXHA
3pOGHTH BHCHOBKH IIPO T€, MO MOKA3HHKH Koe(illieHTiB HAKOMIMYCHHS Ta mepexoxy > CS 10
Haa3eMHOI MacH By Festuca ovina L. pi3HATBCS B Pi3HMX THIAX JIICOPOCIHHHHUX YMOB Ta
30UIBIIYIOTHCS 13 30LIBLICHHSM BOJIOTOCTI B PSAIY CyX1 — BOJIOT1 — CHpi OOpH.

KarouoBi cioBa: xoediuieHT mnepexomy, Koe(illieHT HaKOMWYEHHS, pPaaiodionoris,
JTUCTICPCHUH aHAJII3.
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E®EKT MIKPO®JIOPHU HA INEPEXII PAATIOHYKJIIAIB 3 TABOIIOAIBHUX
ITAJIMBOBMICTHUX MATEPIAJIIB 3 OB’EKTY «YKPUTTSA» YAEC

MICROFLORA EFFECT ON RADIONUCLIDE TRANSFER FROM LAVA-LIKE
FUEL CONTAINING MATERIAL OF CHORNOBYL NPP SARCOPHAGUS

Py6an IO.B.l‘Z, TopsiHik A.IO.l, IllaBanoBa K.€.1, [Tapentox 0.10.1
1IHcmumym npoonem oesnexu AEC HAH Ykpainu, m. Yoprnobuo
2]Hcmumym sa0eproi Qizuku Yecvka akademii nayx, Ilpaca, Yexisn
yuliyaruban24@gmail.com

Ruban Y.l‘z, Toryanik A.l, Shavanova K.l, Pareniuk O.*
YInstitute for safety problems of NPP NAS Ukraine, Chornobyl
Nuclear Physics Institute CAS, Prague, Czech Republic

Beryn ta mera. [{ns nikBiganii Hachiakie YopHoOunbscrkoi karactpodu y 1986 porii Oys
CTBOPECHUH YHIKAJIbHUH 32 CBOEIO TPUPONOI0 00 €KT «YKPUTTS». Y MallOyTHOMY JaHUU
00’ekT mnorpeOyBaTuMe JIEMOHTaXy Ta TOYHOIO IPOPAXyHKY IPOILECIB IOBEIIHKU
KOHCTPYKIIIM Ta CleHapiiB MOBOMKEHHS 3 paJioakTUBHUMH Matepiasamu. Ilompu Bce mpu
JIOCTI/DKEHHI TIOBEIIHKU JIaBOMOAIOHMX NayMBOBMICTHUX MarepianiB (JIIIBM) mix niero
¢dakTOpiB HABKOJIWIIHBOTO CEpPEJOBUINA HE MEHII BAXJIMBAM € YPaxXyBaHHS BIUIHBY
6iosoriyHoOroO (PaKTopy.

Mikpoopranizmu  (Oakrepii Ta TpuOM) B IMpolecl KUTTEIISUIBHOCTI  MOXYTh
BUKOPHCTOBYBATH 3rajlaHi BHILE MaTepiaju fK JpKepeiaa MOXHBHMX PEYOBHH, POOISYM iX
KOMIIOHEHTH OuIbIll MOOIIPHMUMHM Ta JOCTYHHMMH. Ta y pa3i HETOUHOTO MpPOPaXyHKY
nerpananii JITIBM npoueaypu mnoBomkeHHs Ta 30epiraHHs He OynyTh JaBaTH Oa)aHOTo
pe3ynbrary. B miacyMKy 1€ MpU3BOAUTHUME JO0 MOTPAIUISHHS PAIIOHYKIIIIB Y HABKOJIUIIHE
cepenoBuilie. [0JIOBHMM 3aBAAaHHSAM IPEACTABICHOIO JOCTIKEHHs OyJl0 OLIHUTH BIUIUB
Mikpoduiopu 3pa3kiB Boau 3 00’ exkTy «Ykputts» YAEC Ha nepexia paiioakTUBHOTO 130TOIY
7Cs 3 JIBIIM.

Marepiaau Ta meroau. B xoni ekcriepumenty Oynu BiniOpaHi mpoOu BOAM BCEpeaMHI
capkogary yerBeproro eneproonoky YAEC Ta 3i craBka-oxonomxkysada. byno chopmoBaHo
I'STh JIOCHIIHUX Tpyn (koMmOlHalli IIMAaTOYKIB JIaBU, BOAM 3 00’€KTy «YKpPUTTS» Ta
NOXHUBHOTO cepenoBuma). Kombu KynpTuBYBanM mpoTsaroM npu Temmeparypi 37°C
[Toxazauku pH Ta muTOMOI aKTMBHOCTI B 3amipsuiuch Ha 1, 3, 5, 7 meHb Ta KOXHOTO
THXKHA Tpotsarom 120 1ib.

Bci eranu excniepuMeHTy Oy NpoBeleH! y BIAMOBIAHOCTI 0 TexHikM Oe3nexku mpu
poOOTi 3 pajioaKTUBHUMHU pedoBHHAMH. JlocmikeHHs Oylo NpPOBENEHO 3a MiITPUMKHU
[actutyry npobnem Gesneku atomHux enexkrpocranuii HAH Yipainu.

Pe3yabTatH Ta BHCHOBKM. 3TifJHO 3 OTPUMAHUMH JIaHUMH BHECOK MIKpPOOPTaHi3MiB Y
nporiec 610BIITYTOByBaHHs 3HaxonuBcs B Mexkax Bin 0.034 % mo 0.128 %. HatomicTp pizHUI
MK KOHTPOJIbBHUMH I'pylaMH Ta eKCIIEpUMEHTAIbHUMH MaJla CTaTUCTUYHE 3HAYeHHs Olblle
p=0.05. B 3pa3zkax 6e3 MikpoopraHi3miB Ta 0€3 MOKMUBHOTO CEPEIOBHIINA HE CIIOCTEPITaIOCh
3MiHu pH 3a Bech nepios KyJIbTUBYBaHHS.

B ycix ekcnepuMeHTaNbHUX 3pa3Kax CIOCTEPIrajJoch BUIYTOBYBaHHS, IO CBIIYUTH PO
MO€IHAHHS AK (DI3MKO-XIMIUHUX Ta OioyoriyHuX (hakTopiB y AaHoMY mpoteci. B cepenoBumti
3 Ipo0O0I0 BOAM 3 00’€KTYy «YKPHUTTSI» CHOCTEPIrajJoch 3HAUHUM TEPEXis B¢, Bucynyta
Teopis, mo mniaBumeHHs pH B konmbax 3 MikpoopraHizMamu Oylno HaCIIIKOM OIHOTO 3
MeXaHi13MiB O10BHIIYyTOBYBaHHS
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Kurouogi ciioBa: 6GioBunyropyBanHs, YAEC, 00’ €KT « YKPUTTS», MIKPOOPTaHI3MHU.
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ILJIP AHAJII3 MIKPOCATEJITHHUX INOCJIJTIOBHOCTEM UBA1, ZEO1, YIL130,
TFA1 IPIKIKIB SACCHAROMYCES PARADOXUS YOPHOBMJIbCBHKOI 30HA
BIIYYXXEHHA

PCR ANALYSIS OF MICROSATELLITE SEQUENCES UBAL, ZEOL1, YIL130, TFA1
OF THE YEAST SACCHAROMYCES PARADOXUS IN THE CHORNOBYL
EXCLUSION ZONE

Pumap 10.J0., TTponina O.B.", Pymkoscsknii C.P. %, Mopryn B.B.}?
1I;Ltcmumym KIimunHoi 6ionoeii ma eenemuynoi inocenepii HAH Yxpainu,
eyn. Akademika 3aboromnoeo, 148, Kuis, 03143, Vkpaina, yulia-r@i.ua
2HH[I «Incmumym 6ionoeii ma meouyuruy Kuiscbkoeo HayionanbHo2o yHieepcumemy imeHi
Tapaca Illesuenxa, syn. Bonooumupcoka, 64/13, Kuis, 01601, Yrpaina

Rymar Yu.Yu.}, Pronina O.V.}, Rushkovsky S.R.%, Morgun B.V.*?

Sx  BiIOMO, MIKPOCATENiTHI IOCITIIOBHOCTI XapaKTEPU3YIOThCS BHCOKHM piBHEM
noaiMop(izMy 1 B MOMYJISALINAHINA TeHETHI APIKIKIB BOHU 3aCTOCOBYIOTHCS AJIsi BUBHAYCHHS
TCHCTHYHOI PI3HOMAHITHOCTI Ta OIIIHKU EBOJIOIIHHUX MpoleciB y momyssmisx [Almeida,
2011; Kuehne, 2007]. Mani aHamizy MiKpOCATEIITHOTO MOJIMOP(}I3My IITaMiB KOJEKINT
OpbKKIB Saccharomyces paradoxus, B TOMY YHCIi 3 TOMYJISIi, SKi 3HAXOMWINCS I
BIUIMBOM pajialfiiiHoro 3a0pyaHeHHs, MOKYTb OyTH 3aCTOCOBaHi K JJs MapKyBaHHSA, TakK i
JUTSI OI[IHKH X T€HETHYHOT CTa0lIbHOCTI.

Amnani3 mikpocarenitux mociigosaocreit UBAL, ZEO1, YIL130, TFA1 [Kuehne, 2007,
Almeida, 2011] wmeTtomom mojiMepa3HOi JAHIIOTOBOI peakiii Oylio 3acTOCOBaHO ISt
MapKyBaHHS IITaMiB JApDKMKIB S. paradoxus Ta iX METIT MyTaHTiB. Y JOCTiIKEHi
BUKOPHCTAHO KOJIEKINI0 ImramiB apikmkiB S. paradoxus (mig xazsamm 020, O28a, 032,
033a, 034, O35a, O39a ta O41), BuaiieHux 3 AUITHOK YOPHOOMIBLCHKOI 30HU BiTUY)KCHHS
[Koufopanou, 2020]. Kpim Toro, Oymo 3amydeHo mramu S. paradoxus 3 JBOX HPUPOIHUX
nomynsiiii  BenmukoOpuranii — Q32.3, Q59.1 (Binmmsopcekuii mapk, BenukoOpuranis)
[Johnson, 2004] ta T21.4, Y6.5, Y7, Z1 (CinByn napk, BenuxoOpuranis) [Koufopanou,
2006]. Bei orpumani enexktpodoperpamu Oynu npoasaiizoBadi B mporpami GelAnalyzer.

BusiBiieHo, 1110 3aXiIHOEBPOIEHCHKI Ta CXiTHOEBPOMEHCHKI mTamu S. paradoxus apik/mpKiB
MaroTh pi3Hi HaOopH mosiMopdHUX BapiaHTiB MikpocareniTHux jJokyciB UBAL, YIL130 Ta
ZEOL. Haii6ineir momaiMoppHMM MiKpocaTeTiTHUM JIOKycoM y S. paradoxus OyB JIOKyc
UBAL. V Oinbmocti mraMiB BiH cTaHOBUB Oyin3bko 420 m.H. HaiiGinemuit posmip UBA1L
nociigoBHocTi Manu mtamu O34 (584 map mykieotuai) i O41 (586 m.H.). B MeHmiit mipi,
ajie TaKkoXX BHJIMME 3POCTAHHS PO3MIPY aMIUIIKOHA, MOXKHA OyJO CIOCTEpIraTh ¥ B IITaMi
0O33a (440 n.nH.). LikaBo, mo ui Tpu mwrTamMu OyJ0 BHUIUIEHO 3 AUISHOK Pynoro micy, siki
3a3HAJIM 3HAYHOTO pajialliifHOro 3a0pyAHEHHs. 3pOCTaHHS pO3MIPIB  MIKPOCATETITHUX
JUISHOK y mTaMiB 3 Pynoro nicy Oyino migrBepaxeHo 1 uist nokyciB YIL130 ta ZEO1L, ane s
pi3HuIss Oynma meHim Bupaxenowo (6mu3pko 10 mH mms YIL130 ta 20 mu mns ZEOL).
Bunstkom BusiBucs ZEOL nokyc ans mramy O39, po3mip sikoro craHoBuB 446 m.H. [ns
nokycy TFAL BinMiHHOCTEH B po3Mipi MIKpPOCATENITHHUX JIOKYCIB BHSBIEHO He Oyilo.
Otpumani gani OyJ0 BUKOPUCTAHO A MapKyBaHHS METIT MYTAHTIB IUTaMiB APLKIKIB
S. paradoxus Ta OIIIHKM CTaHy MIKpPOCATENITHUX JIOKYCIB Yy TOPIBHSHHI 3 BHXIiTHHUMH
mramamu. [Ipu npomy Oyna 3apeectpoBana nectalinizalis MikpocateniTHoro Jokycy UBAL
B METIT MyTaHTaxX, B ocoOiuBocTi B mramax O34p Ta O41p, GaThKIBCHKI IITaMHU SKUX
noxoaTb 3 Pymoro micy YopHoOmnbchKoi 30HM BimuyxkeHHsa. [lo i1HmIUX JOKycax
BIIMIHHOCTEH HE OyJIO BIIMIYEHO.
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Takum 49mHOM, B po0OOTI BHUABICHO TmoOMiMOp(HI  BapiaHTH  JOCTIIKYBaHHX
mikpocareniTaux JokyciB UBAL, YIL130 ta ZEO1 B wramax apixmkiB Saccharomyces
paradoxus, ski HazekaTh 10 momyismnii YopHOOMIBCHKOI 30HU BimuyeHHs. JIJis IITamis,
BUJUICHUX 3 JUISHOK 31 3HAYHOI JI030F0 XPOHIYHOTO pajialliiHOTO OMpOMiHEHHS,
CIIOCTEPIraeThCs 3pOCTaHHS po3Mipy MikpocatemiTHux aisHok UBAL, YIL130 ta ZEOL.
BusBnena pecraGimizamiss mikpocarenitHoro Jyokycy UBALl B meTiT MyTaHTax IITamiB
YOPHOOMIBCHKUX APLKIKIB S. paradoxus, 0co0IMBO THX, IO TOXOIATh 3 Pymoro micy.
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CYYACHI MOXKJINBOCTI 3AXUCTY OPI'AHI3MY BIJ IOHI3YIOUYNX
BUITPOMIHIOBAHb

MODERN POSSIBILITIES OF PROTECTING THE BODY FROM IONIZING
RADIATION

Centok Oibra
TOB Mixomon-Aanixon, Kuis, Yxpaina

Seniuk Olga

IcTopisi pO3BUTKY 3aXHCTy OpraHi3My BiJ 10HI3yIOUHMX BHUIIPOMIHIOBaHb TPUBAE TOHAJ
MIBCTOJITTS 1 MPHU3BENA JI0 CTBOPEHHS PAJIONPOTEKTOPHUX PEYOBHMH, SIKI 3a3BUYai HE €
JikapcbkuMu 3acoOamu. [lisi BUCOKHMX 103 i0HI3yrouux BurpomiHioBab (Bix 1 1o 10 I'p)
CTPUMYETHCS KJIIACHYHUMM CUHTETUYHHUMH PAIONPOTEKTOPAMH, SIKI MOKIMKaHI 3a0e31eunTu
BIKMBAaHHS 0COOOBOTO CKJIaAy apMii B yMOBax OIPOMIHEHHS BHCOKHMMH J03aMH Ha 4ac
BUKOHaHHs OoiloBoro 3aBjaHHsA. BoHM 3axumaroTh KICTKOBUH MO30K 1 YHEPeKYIOTh
BUHUKHEHHS JCTEPMIHICTUYHUX e(eKTiB, HaJekaThb 0 PI3HUX KJIAaciB CHOJYK 1 37aTHI
3HWKYBaTH Hampyry KHCHIO y KPOBOTBOPDHHUX TKaHMHaX ab0 MEepexoIUIoBaTH BUIbHI
paauKaiy, raJbMyBaTH HYKJICOMPOTEIMHUI OOMIH 1 MPOLECH MITOTHYHOTO MOJLTY, MalOTh
noOiyHi edeKTH Ha UEHTpPaJIbHY HEPBOBY 1 CEpLEBO-CY/IMHHY CHCTEMY, a TaKOX Ha
[UTYHKOBO-KUIIKOBHIA TpakT. CTaH migBUINEHOI pajiocTiiikocTi opraHismy tpuBae Bin 30
XBWIUH 0 OJHI€] TOTUHU Y BUIIA/IKY aMIHOTIONIB 1 1HAOMUIAIKUIAMIHIB, 1 10 IIECTU T'OJUH
IIPY 3aCTOCYBaHHI UCTaMiHy 1 Oro MOXigHMUX. 3aXHMCHA aKTUBHICTD OI[IHIOETHCS OJUHHUIISIMU
daxTopy 3minu go3u (O3 /), sskuit CBIAYUTH PO KPATHICTh 3HUKEHHS CTYIEHIO ypaskeHHs. B
JOCTiax Ha JIaDOpaTOPHHUX TBAPHHAX IICH MOKA3HUK MOXe Jocsirata 1,5-2,7.

CporosHi 10 paJionpoTEKTOPIB BUCYBAIOTHCS BUMOTHU SIK JIO 3acO0iB 1HIUBIAYaJbHOTO
XIMIYHOrO 3axucTy: 1) BiA 30BHINIHBOIO BIUIMBY pajialii 3a yMOB MOPIBHSIHO
KOPOTKOYAaCHOT'O OIPOMIHEHHS y J103aX 3 BEJIMKOIO MOTYXHICTIO; 2) B/l 30BHILIHBOTIO BIUIUBY
pamialiii 32 yMOB ONPOMIHEHHS Y /103aX 3 MaJIOI0 MOTYXKHICTIO; 3) 110 TOCHIIOIOTH CTIAKICTh
OpraHiaMy A0 pajiaiii 3a yMOB 3/iliCHEHHs peHTreHo- 1 pagiorepanii. Bonu nmoBuHHi OyTH
IOoCTaTHRO  edexTuBHMMM  (30epiraTu  JIOJMHI  Tpale3aTHICTh), HETOKCUYHUMH, 3
TEpaneBTUYHUM KOE(]II[IEHTOM HE MEHIIUM TpPbOX; O€3 HEraTMBHUX MOOIYHUX Miil; MiATH
mBuako (y mepuri 30 XBWJIMH) 1 IOCTaTHRO JOBrO (BIPOJOBXK BiJ JBOX JI0 YOTUPHOX TOJHMH
JUIS TIepIol TPYMHH, 1 Bif M'STU 0 BOCBMM TOAMH, SIK MIHIMYM, JJISl JIpyroi rpymnH); MaTu
3py4HY JIKapchbkKy QopMy, OyTH aKTUBHMMH 3a YMOB TME€pPOPAILHOTO TPUHOMY YH
BHYTPILIHBOM ‘SI36BOT'0 BBE/ICHHS; HE BUSBIIATU O3HAK KYMYJISITUBHOI Jii 32 yYMOB ITOBTOPHOT'O
BBeJICHHS; OyTH e(eKTUBHUM INpu (pakiifHOMY 1 JOBrOTPUBAJIOMY OIPOMIHEHHI 1 32 YMOB
Ji1 pi3HUX BUIIB 10HI3YIOUMX BUIPOMIHIOBAaHb; HE 3HWXKYBATH CTIMKICTh OpraHizmMy J0 1HIIHX
HECTIPUATINBUX (AKTOpPIB JNOBKULISA; OyTH CTIMKMM mpu 30epiraHHi (HE MEHIIE TPbOX
MicCs11iB); 30epiraTi akTUBHICTh HE TUIBKM ITPHU BBEJCHHI IO ONIPOMIHEHHS, aje i Miciis HbOro,
MIPOSIBIISIFOYN TEPAIIEBTUYHY JIIIO.

3a yMOB ONPOMIHEHHs OpraHi3My JIIOJUHH MaJMMHU J03aMHU 10HI3YIOUHMX BHIIPOMIHIOBAHb
301IbIIYEThCSI MUTOMA Bara BHYTPIIIHBOTO ONPOMIHEHHS 1 BMHHMKae motpeda y copOmii
pamioHykmiaiB. Jl7ms OIIHKM 3aXWCHOI [ii JOIIBHO aKIEHTYBAaTH Ha paaiocopOIiiHil,
AQHTHUOKCHUJIAaHTHIN, TEHOMPOTEKTOPHIM, aHTHKAHIEPOTE€HHINH, 1MYHO-MOIYJIIOUIM  Jiix
palionpoOTEeKTOpiB, MO0 SKHUX BHCYBAIOTbCA Taki BHUMOTHM: 1) BENMKMHA pO3PUB MiX
TEPANeBTUYHOI0 Ta TOKCUYHOIO J03aMu (MOPSIAKHK); 2) MOXJIMBICTH OaraTopasoBOro i
II0IGHHOTO MPUHOMY B SIKOCTI PO IITAKTUIHOTO 3ac00Y; 3) eeKTHUBHICTh pU pUiioMi “per
0S”. BUCyHyTHM BUMOTaM MOBHICTIO BIIMOBIa€ BITYU3HSAHUN 3aCi0 MIKOTOH.

Kuo4oBi cjioBa: pagionpoTeKTOPH, BUCOKI J03H 1 HU3bKI1 JI03M ONPOMIHEHHSI.

121



3ACOBM JIJIs1 JIIKYBAHHS PAH Y BOMOBUX YMOBAX
MEANS FOR THE TREATMENT OF WOUNDS IN COMBAT CONDITIONS

Centok Oubra, I'opoBwuii JIeonTiit
TOB Mixkomon-Aanixon, Kuie, Yxpaina

Seniuk Olga, Gorovy Leontiy

MakcumanbHe 30epeKeHHs )KUTTIB BOiHIB TP BUKOHAHHI OOMOBHX 3aBIaHb 0arato B 4OMy
3QJIEKUTh BiJl HASBHOCTI B I1HAMBIAyaJbHUX anTeykax e(QEeKTUBHUX3aCO0IB UIsi 0OpOOKH
OCKOJIKOBHX TTOpaHeHb. TOHKOBOJIOKHUCTHH KOMIIO3UTHUI Marepial Ha OCHOBI XITHH-TIFOKAH-
menaninoBoro komruiekcy (XI'MK) 3 tpyroBuka 3Buvaiinoro (Fomes fomentarius) moske
CTaTd OCHOBOIO Ui BHPOOHHITBA 3ac00iB /uIi OOPOOKM OCKOJIKOBHUX IOBEPXHEBHX DaH B
ymoBax BeneHHs OoiioBux aii. XI' MK nputamaHHi BI1acTUBOCTI, SIKi MOXKYTh 3aMiHUTH HU3KY
3ac00iB 111 0OpOOKH paH — aHTHCETITHKIB 1 TIepeB’ A3yBaIbHUX Marepiais:

e  He IPOHMKA€E B TKAHWHU MOBEPXHI PaHM, 1 3 YaCOM CaM BHUIITOBXYETbCS 3 HEl 3aBISIKU
CTUMYJIAIIT KIITHHHOI penapariii 6era-TiokaHaMu, o BXoaaTh 10 ckiany XI'MK);

e  3aBISKM CHHEPTivHIN Iii XITHHY/XiTO3aHY, OeTa-TJIIOKaHIB 1 MEIaHIHOBHX IIrMEHTIB
3B’A3Yy€ Ta 3HEUIKOJDKYE Pi3HOMaHITHI OakTepii, maroreHHi rpuOKu i BipycH, mo iH(IKYIOTh
pany;

®  CTHMYIIIOE€ penapaliito TKaHHH NOBEPXHI paHH 1 MPUCKOPIOE 11 3aKUBIICHHS.

XI'MK 3a rirpockomiyHICTIO HE TMOCTYNA€eThCS KpalluM 3pa3kaM XIpypriuHoi Barw,
HepeBepuUIyIoUH i1 3a37]aTHICTIO 3yNMUHATH KPOBOTEUi 1 3HEOO0IOBAaTH MOpaHeHHs. BiH mBuaKo
3He3apakye THIMHI paHu,poOUTHh iX NPAKTUYHO CTEPUIBHUMHM BXE Ha  TpeTii
JIeHb,3MEHIIIYIOYM Macy pyOleBOi TKAHMHM. 3a IIUX YMOBCKOPOUYEThCS KUIBKICTh IEPEB’ 30K 1
TEPMIHHU JIIKYBaHHS 3MEHILYIOTbCSI MalKe BJIB1Ul.

TonkoBosOKHHCTAa OygoBa 3aco0y 1 Benuuye3Ha nuToMa mnoBepxHs (6umbiel000 M2/r
Marepiaity), JUIsl OPIBHSHHI 1l TOKA3HKUK JUIS GHTEPOCTEII0 CTaHOBHTE 300 M%/T)I03BOISsE
CTBOPIOBATH HA HOTO OCHOBI PI3HOMaHITHI NepeB’s3yBajibHI MaTepiaiu Ui JIKyBaHHS paH -
MOPOIIKOMOAIOHI MPUCUIIKU JIJIS TTOIIKO/KEHOI IIKIpH, BaTOMOAI0H1 MaTepiaiu il OKPUTTS
IMOOKHX paH, a TAKOXK NarneponoAiOHi CepBETKH I 3aKPUTTS HOPAHEHOI MOBEPXHI.

Ha crorogni XI'MK BumyckaeTbcsi y BUIISIII MOPOMIKY 1 BaTH 1 MAKye€TbCs Y IIACTUKOBI
KoHTeiHepH 3 BMicToM 50 T 3aco0y. MoxkuBi iHII 3py4Hi ()aCOBKH JIsl 1HIUBITYaJbHOTO
BHUKOPHCTaHHS BINCHKOBUMH, 110 €I0OCTaTHIM JUIsl IEPBUHHOI cTallmi3amii Sk HOOKUX paH,
TaK 1 MEHIIHNX 32 PO3MIPOM YIIKOKEHb M’ SIKUX TKaHHH.

Menunko-6ionoriyHi JOCHipPKeHHs 1 KiiHI4HI BUnpoOyBaHHAXI MK Oynu 3aiiicHeHHi B
HayxoBo-nocmignomy iHcTuTyTi XapuyBanHd MO3 VYkpainu (1997, 2002, 2008 1 2013 pp),
MICLIEBO-TIOJIPA3HIOIOYO] Ta IIKIPHO-PE30pOTHUBHOI [ii MepeB's3yBajbHOIO Marepiairy
«Mikoton» B IHCTHUTYTI eHJIOKpuHOJOrii 1 0OMiny pedoBuH iM. B.I1. Komicapenko AMH
VYkpainu (1995 p). [ ra Il ¢pa3u kiniHIYHUX JOCTIHKEeHb epeKTUBHOCTI MaTepiainy MIKOTOH st
MICIIEBOTO JIIKYBaHHS THIHHMX paH NpoBeaeHo y HarioHanbHOMY MEIMYHOMY YHIBEPCHTETI
M. O.0.boromonbis - kadeapa 3arampHoi xipyprii Ne 1 (1998 p); kadenpa akymepctra i
rigexosorii Ne 1 (1999-2000 pp, B IncTuTyTi HEBiOKIaaHOI 1 BIAHOBHOI Xipyprii iMm.
B.K.I'ycaka AMH VYkpaiau (2003-2004 pp) i mpomeMOHCTpYBaJId HOTO BUCOKY €(DEKTUBHICTH
IIpY JTIKYBaHHI 1H()IKOBaHUX XipypriYHMX 1 OMIKOBUXPaH, a TAKOXK TPO(IUYHUX BUPA3OK.

Ki1104o0Bi c10Ba: XiTHH-TIIIOKaH-MeNaHIHOBUI KOMILJIEKC, OCKOJIKOBI paHHU, THilHI paHH.
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STUDYING THE RADIOPROTECTIVE PROPERTIES OF THE ZINC
COMPLEX 2-AMINO-HYPOXANTHINE

Shamilov E.N.*, Abdullayev A.S.}, Farajov M.E.}, Allahverdiyev G.R.}, Garibov R.G.%,
Shamilli V.E.}, Azizov 1.V.2
YInstitute of Radiation Problems of the Ministry of Science and Education of the Republic of
Azerbaijan
?Institute of Molecular Biology and Biotechnologies of the Ministry of Science and Education
of the Republic of Azerbaijan

Introduction and aim. Metals and their complexes with organic ligands play an important
role in biological systems, such as enzymatic catalysis, transport of metal ions across cell
membranes. Therefore, the main interest is increasingly focused on the use of transition metal
complexes as medical, pharmaceutical, agronomic, antitumor and antibacterial agents.

Research shows that nitrogen-containing heterocyclic compounds increase the body's
internal defense mechanisms and its detoxification capacity. One of these compounds is 2-
aminohypoxanthine — CsHsNsO, a nitrogenous base, an amino derivative of purine (2-amino-
6-oxopurine), which is an integral part of nucleic acids.

The aim of our research was to obtain a complex of 2-amino-hypoxanthine with zinc and
to study its radioprotective properties on the example of wheat variety "Barakatli 95" in
laboratory and field conditions.

Materials and methods. The synthesis of the complex was carried out by direct
interaction of zinc chloride and 2-aminohypoxanthine — CsHsNsO according to the
appropriate method. X-ray phase analysis (XRF) confirmed the individuality of the resulting
complex [Zn(CsHsNs0)2]Cly).

Results and conclusion. First, the effect of the complex on seed germination was studied,
and then, under field and laboratory conditions, the effect of complex solutions on the growth
and development of wheat seedlings, gamma-irradiated (200 Gy) wheat seeds of the
«Barakatli 95» variety. Before irradiation, wheat seeds were treated with 0,5%, 0,05% and
0,005% aqueous solutions of the complex. After irradiation, the seeds were planted in the
experimental field. Simultaneously, these experiments were carried out in the laboratory in
Petri dishes in 5 repetitions. The effect of the complex on the maximum quantum yield Fv/Fm
(photosynthesis efficiency), on the amount of photosynthetic pigments, and on the amount of
lipid peroxidation product, malondialdehyde, was studied. According to the results of field
studies, it was revealed that the treatment of wheat seeds before irradiation with 0,05% and
0,005% solutions of the 2-aminohypoxanthine complex with zinc leads to the normalization
of the biosynthesis of photosynthetic pigments — chlorophylls a and b and carotenoids, and a
0,05% solution of the complex also had a positive effect on the maximum quantum yield of
Fv/Fm and biometric parameters of plants. A 0,05% solution of the complex also caused a
significant decrease in the amount of malondialdehyde and the activity of superoxide
dismutase and catalase enzymes compared with the irradiated control variant.

According to the experimental results, it can be said that 0.05% and 0.005% solutions of
the complex reduced the activity of enzymes and thus had a positive effect on the regulation
of biochemical processes in plants caused by radiation stress.

Keywords: 2-aminohypoxanthine, gamma-irradiated, wheat seedlings, malondialdehyde.
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OUTOTEHETUYHE JOCJ/III>KEHHA YHIBEPCAJIBHOI'O ®EHOMEHY
E®EKTY CBIIKA

CYTOGENETIC STUDY OF THE UNIVERSAL PHENOMENON OF THE
BYSTANDER EFFECT

Illemeryn O.B., Taman O.0., lu6crka O.b.
Hepacasna ycmanosa « Hayionanvnuii nayxoeutl yenmp paoiayitinoi meouyunu Hayionanvhoi
akaodemii meouynux Hayx Ykpainu», Kuis, Ykpaina
shemetun@ukr.net

Shemetun O.V., Talan O.0O., Dibska O.B.
State Institution “National Research Center for Radiation Medicine of the National Academy
of Medical Sciences of Ukraine”, Kyiv, Ukraine

Beryn Ta Meta. [lo yHiBepcanbHOro (heHOMeHY e(eKTy CBiKa, sIK BIMOBIAlI OpraHizMy Ha
TeHOTOKCUYHUN CTpeC, HAJCKUTh paiallifHO-IHIyKOBaHUI e(QeKT CBilka — BIUIUB Ha
IHTaKTHI KJIITMHU ONPOMIHEHUX KIIITHH; MyXJIMHHO-IHIYKOBaHHUH e(eKT CBiKa — BIUIMB Ha
IHTaKTHI KIITHHU MATITHI30BaHUX KIITHH;, €(QEeKT MOPATYHKY — Mdis IHTaKTHHX KJIITHH Ha
MOIIKO/KEHI  ONMPOMIHCHHSIM/OHKOJIOTIYHUM TIPOLIECOM  KJIITHHU. MeTor pobotu  Oyio
JOCITIIUTH THAYKIII0 HUTOT€HETHYHUX MPOSBIB YHIBEpCATLHOTO (PEHOMEHY e(eKTy CBiIKa 3a
YMOB CYMICHOTO KYJIbTHBYBaHHS JIM(OUUTIB nepudepruuHoi KPoBi 3I0POBUX OCI0 Ta XBOPUX
Ha B-KIITHHHY XpOHIUHY TIM(OIUTAPHY JEHKEMIIO.

Marepiann Tta Metoau. JloCmiKeHHS BUKOHAHE 3 3aCTOCYBAHHSAM IIUTOT€HETHYHOTO
aHaIi3y PIBHOMIPHO 3a0apBJIEHUX XPOMOCOM JIM(OIUTIB nepudeprudHoi KpoBi JIIOJAUHH, 1110
PO3pI3HSINCh 33 LUTOICHETMUYHUMHM  MapKepaMH CTaTi; HasBHICTIO OHKOJIOTIYHOI
Tpanchopmariii (xporiudoro B xmitunHOTO NMiMbobnacHoro neitko3y(XJIJI) Ta onpomineHHs
in vitro ~'Cs 3a ix cymicHOro KynbTHByBaHHs. OmnpoMiHeHHs KpoBi xBopux Ha XJIJI
TPOBOJIMIIN Y-KBaHTaMH ' CS y no3i 0,50 I'p (BunpowminroBau IBL-237C, moryxwicts 2,34
I'p/xB) mepen KyJlIbTUBYBAHHSIM.

PesyabTaTn Ta BHCHOBKM. PiBeHb abepariliii xpomocom y niMponuTtax nepupepruuHoi
KpPOB1 370pOBUX 0Ci0 3a KylIbTHBYBaHHA 3 KpoB’l0 XBopux Ha XJIJI mnepeBuinyBas
KOHTposIbHHH (p < (,0]) 3a paxyHOK XpPOMATHIHUX PO3PHBIB, HE MaB iCTOTHOI Pi3HHMIN 3
NIOKa3HUKOM, 3apeecTpoBaHNM y HeonpoMmineHux T-miMponnTtax kpoi xBopux Ha XJII (p>
0,05), i OyB HMXYMM, HDK 3a CYMICHOTO KYJIbTHBYBaHHs 3 ompomiHeHowo B no3i 0,50 I'p
kpoB’r0 xBopux Ha XJUJI (p < 0,01). IIpn okpeMoMy KyJIbTHBYBaHHI ONpPOMiHEHHX IN Vitro
mimbponutiB KkpoBi xBopux Ha XJIJI cepennporpymoBa uyactoTa alepaiiii XpoMocoMm
NepeBuIllyBajia MMOKA3HUK, BU3HAUYEHHUH 3a IX KO-KYJIbTHBYBAaHHA 3 JIM(OIMTaMHU 310pOBHX
oci6 (p <0,05). Takum ymHOM, y JNimMdonuTax MEpUPEPUIHOI KPOBI 3M0pOBHX 0Ci0 3a
KyJbTUBYBaHHS 3 KpoB 10 xBopux Ha XJIJI Ta y T-mimdonuTax xBopux Ha B-xmitunny XJIJI
PO3BHBAETHCS MYyXJIMHHO-IHAYKOBaHWHA €(EeKT CBiJIKa, IIUTOTEHETHYHHM NPOSBOM SKOTO €
IiIBUIIEHHS YacTOTH OJMHOYHHMX XPOMaTHUAHUX (parmeHTiB. B ompominenux in vitro T-
mimbonuTax kpoBi xBopux Ha XJIJI Ta miMdornuTax KpoBi 310poBUX 0Ci0 MpHU B3aEMOIIT 3
ONPOMIHEHHUMH OHKOTPAaHC(OPMOBAHMUMHM KIIITHHAMHU 3apeECTPOBAHO PO3BUTOK pajiallifHO-
iHIyKOBaHOTO edekty cBigka (in Vivo Ta in vitro BiamoBimHO). B ompomiHenux in Vitro
aimdoruTax KpoBi xBopux Ha XJIJI mpu cymiCHOMY KyJabTHBYBaHHI 3 JiMQOIUTaMU
nepudepudHoOi KpoBi 3A0POBUX OCIO 1HAYKYETbCS €(PEeKT MOPSTYHKY, IO MPU3BOJUTH 0
3HIKEHHA PIBHS abepalliif XpOMaTUAHOTO TUITY B ONPOMIHEHHX KJIITHHAX.

KurouoBi ciaoBa: yHiBepcanpbHuil ¢deHomeH edekTy cBiaka, JiMGOIUTH nepudepuaHoi
KPOBI JIFOAUHHU.
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RECOVERY OF PHOTOSYNTHESIS ACTIVITY IN SOYBEAN AND FLAX
DESCENDANTS, WHICH WERE GROWING IN CHORNOBYL ZONE
DURING EIGHT GENERATIONS

Shevchenko V.}, Bondarenko O.%, Sakada V.2, Berezhna V.2, Rashydov N.?

'Department of Physiology and Ecology of Photosynthesis, Institute of Plant Physiology and
Genetics, Kyiv, Ukraine
Department of Biophysics and Radiobiology, Institute of Cell Biology and Genetic
Engineering, Kyiv, Ukraine

Introduction and aim. In the Chornobyl zone, plants are exposed to damage by chronic
radiation, thus, they have a well-designed metabolic machinery that rapidly responds by
synthesizing proteins, lipids and repairing genome as well as metabolic pathways. The study
focused on the recovery photosynthetic system and proteomic analysis of plants transferred
from the 8-years chronic ionizing radiation in the Chornobyl zone into normal conditions
without radionuclide-contaminated soil. In a clean experimental plot for investigation after
how many generations photosynthetic activity will even regarding curves described by the
Kautsky effect and proteomic will be mapped recovery in the subsequent generations.
Chlorophyll fluorescence parameters measured on aftermath radiation on the vegetative state
of the plant, pointing to partial recovery of photosynthesis from chronic ionizing radiation.

Materials and methods. Curves of chlorophyll fluorescence induction were recorded by
the original assembled instrument. LED 'Royal Blue' was used with a wavelength of 450 nm
as a light source. Information was acquired for 0.1 ms in the fast phase of the induction curve
and 0.1 s in the slow phase of the induction curve. The parameters Fv/Fm (the maximum
quantum yield of PSII) and the Fm/Fst (vitality index, characterizing integral activity) were
calculated to estimate the efficiency of the photosynthetic apparatus.

Results and conclusions. At different biologically effective doses and doses of irradiation,
there are different and, at the same time, specific adaptive strategies. A common feature for
soybeans and flax is the partial or complete recovery of growth development and the pigment
system in the second generation of plants grown in clean plots. Restoration of the efficiency
of photosystem Il of soybean occurs due to an increase in the content of chlorophylls
("chlorophyll”, or adaptive type of recovery), and flax - due to an increase in the content of
protective carotenoid pigments (“carotenoid”, or resistant type of recovery). Flax is more
radioresistant but less capable of plant transgenerational regeneration than radiosensitive
soybean. Data suggested that hazard heritable changes were accumulated during
multigenerational growth and developed in contaminated environments.

After five generations in a clean soil site, we did not find significant differences for several
test-system assessments between irradiated in the Chornobyl zone plant in comparison to
control plants that previously affected chronic radiation for eight years.

In common, it reveals that in higher plants, as well as in yeast, there are mechanisms of
post-radiation transgenerational recovery, but the effectiveness of these mechanisms is
species-specific.

Acknowledgment. This work was supported by the project the National Research
Foundation of Ukraine 2020.02/0316

Keywords: soybean, flax, chlorophyll fluorescence, Chornobyl zone.
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HUTOIEHETUYHI HOPYIIEHHA ¥ I'EJO®ITIB YOPHOBWJIBCHKOI 30HU
BIIYY>XEHHSA

CYTOGENETIC DISORDERS IN HELOPHYTAWITHIN THE CHORNOBYL
EXCLUSION ZONE

[lleBuosa H.JI., I'ynkos /1.1, benses B.B., ITpunuisk C.I1.
shevtsovanl245@gmail.com
Incmumym ziopobionocii HAH Yxpainu, Kuis, Yxpaina,

Shevtsova N.L., Gudkov D.l., Belyaev V.V,, Pryshlyak S.P.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

Beryn Ta Mera. 30UTbIIEHHS CTYNEHS IUTOT€HETHYHHX IIOIIKO/DKEHb B alliKalbHUX
KJIITHHAX MEPUCTEMHUX TKAaHUH KOPEHIB POCIHH, SIKI BIAPI3HSIOTHCS IIBUAKUM KIITHHHUM
MOZIJIOM, € YYTIMBUM ITOKAa3HUKOM y peeCTparlii Ta KUTbKICHIH OIiHI /il 10Hi3yr04oi pamiamii
Ha POCJIMHHU, a IUTOTCHETUYHUH MOHITOPUHT € OJHUM 3 €(EeKTUBHUX CHOCO0IB KOHTPOIIIO 32
3pOCTaHHSIM MYTareHHOTO TIIOTEHIiAy HAaBKOJIMIIHHOTO CEepeloBHUINA. [OJIOBHOIO METOIO
JAHUX JOCIIJKEHb € EKCIpPEec-OLliHKAa 33 LUTOI€HEeTMYHUMM I1OKa3HUKaMM CTaHy BHIIUX
BOJSIHUX POCIIMH B YMOBaX TPHBAJIOTO HU3HKO-/I030BOTO PATIAI[IIfHOTO OIPOMiHEHHS.

Marepiaau Ta mMeroam. 3pa3Kku A HUTOI€HETUYHOIO aHaJli3y BiOMpanu Ha BoJoHMax
YopHOOMIBCEKOT  30HU  BimuykeHHs. @DikcyBamu  po3unHoM Kapnaya, dapOysamu
arieroopceiHoM 1o MoaudikoBaHii Metonuil. IlopyiieHHs BUBYaIM 3a JONOMOTOIO
mikpockorry ZEISS AxioScope 5, Me 10%/20, M, 100%/1,25 oil. [anni anamizyBamu 3a
JIOTIOMOTOI0 CTaTHCTHYHUX MeToiB aucrepciiinoro (ANOVA) Ta KopensiiifHOro aHamis3is.

Pe3ynbTaTH Ta BUCHOBKH. AHAII3 JJAHWX BHUSBHUB 3HAYHE TEPEBHUILIEHHS — Y JBa-9OTHPH
pasu, B 3aJIEKHOCTI BiJ] MOTY>KHOCTI MOIJIMHEHOT 03U, PIBHA CIIOHTAHHOTO MyTareHesy IJis
JTOCIIDKYBaHUX pedEepeHTHUX BHJIB BHIIUX BOASHUX pOCIWH. BuseieHi 3miHu y
CHIBBIHOIIEHH] T€HETUYHHUX MOPYLIEHb PI3HUX THUIMIB. Y CHEKTPl XpOMOCOMHHUX abepaiiit
KJIITUH KOPEHEBOI MEPHUCTEMH 3pOCTa€ YacTka MHOKMHHUX aOepamii. Cepen HHUX € Taki
XPOMOCOMHI HOpPYILIEHHS, 1[0 BKa3ylOTh HE TIIbKM Ha KJIACTOTEHHY, ajie il Ha aHEyreHy Iito
JIOBrOTPUBAJIOr0 HU3bKO-J030BOTO pajialliiiHOro ONPOMIHEHHS, OB’ A3aHYy 3 MOLIKOAKEHHSAM
MITOTHYHOTO anapary i HaBiTh NMOpyLIeHHIM uToToMii. [1i7 yac crocrepeskeHb TakoXk 3pocia
KUIBKICTh MYJBTHIOJSIPHUX MITO31B 1 KJITHH 3 HEPIBHOMIPHO PO3MOAUIEHUMH Habopamu
xpomocoM. CriocTepiraerbcsi 30UIBIIEHHS KUTBKOCTI KIITHH 3 BHPAXKEHUM YPaXKECHHSIM
MITOTHYHOTO arapary, 10 NPU3BOAUTH J0 MOPYLUIEHHS HOPMAIBHOTO PO3MOJILTY XPOMOCOM Y
KJIITHHI Ta TIOPYIIEHHS iX cerperarii. [{le Moke CBIAUUTH MPO TIEBHE MOTTIHOJIECHHS MPOIECY
MOLIKO/DKEHHST MITOTHYHOTO amapary KIITHH — TOpyIIeHHS (OpMyBaHHS IEHTpionen 1
aXpOMaTMHOBHUX BEPETCHONOJIOHMX KIITHH KOPEHEBHX MEpHCTEM TrelodiTiB, Kl
nepeOyBaloTh IiJ] BIUIMBOM XPOHIYHOTO pajianiiiHoro omnpomiHeHHs. [lomanbine BUBYEHHS
IUX aHOMaJiil € BaKIMBOIO CKJIAJOBOI0 KOMIUIEKCY 3aXOiB MIOAO MPOTHO3YBaHHS Ta
MiHiMi3anil HachiakiB YopHoOMIbChKOi KatacTpodu s Oiotu. PoOory BHKOHaHO 3a
nigTpumkn Harionaneroro houay nociimkenb Ykpaiau (mpoekT Ne 2020.02/0264)

KuarouoBi cioBa: xpomocomHi aOepaiii, BUII BOAHI pociuHU, YOpHOOMIIbCbKA 30HA
BiTIY)KCHHS
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PAJIOITPOTEKTOPHI BJACTHBOCTIT'YMATY HATPIIO B KYJIbTYPI
JIM@OUHUTIB OCIb BE3 OHKOIIATOJIOI'I TA XBOPUX HA PAK
IUTOITIOAIBHOI 3AJIO3HU

RADIOPROTECTIVE PROPERTIES OF SODIUM HUMATE IN CULTURED
LYMPHOCYTES OF HEALTHY SUBJECTS AND PATIENTS WITH THYROID
CANCER

[lIxapyna B.M.l, Kanmenko C.B.z, ['ymentox H.Il.l
1p- o« . o« o . . . .
Binnuyvxuii nayionanvrut meouunuu ynieepcumem im. M.1. Ilupocoea, Binnuys, Ykpaina
zHainHaJleuL? VHI8epcumem 0xopoHu 300pos’s Yrpainu im. I1JI1. [llynuxa, Kuis, Ykpaina

Shkarupa V.M.%, Klymenko S.V.?, Gumenyuk L.D.!
National Pirogov Memorial Medical University, Vinnytsya, Ukraine
2Shupyk National Healthcare University of Ukraine, Kyiv, Ukraine

Beryn Ta mera. VYHikanbHUE criekTp (i310J0T1YHOI aKTUBHOCTI TYMIHOBUX PEYOBHH
00yMOBHB IHTEHCUBHICTB iX JOCII/KEHb B PI3HOMAHITHUX Talry3sX 010J0T1YHUX Ta MEAMYHUX
nucuurniid. [Iporte, muTaHHs 1M0/10 X paaionpoOTeKTOPHOI €PEKTUBHOCTI, MEXaHI3MiB il 1 Ta
iX KUTBKICHHX XapaKTEPUCTHK 3aIHMINAETHCS HEJOCTATHHO BHBUYEHUMH. MeTOK poOoTH Oyio
JOCIIIUTH BIUIMB T'yMaTy HaTpilO HA PiBeHb LIUTOTCHETUYHUX MOLIKOJKEHb, 1HIYKOBAaHUX Y-
ONPOMIHEHHSM KyIbTypu JiMQoruTiB oci6 0e3 oHKomartojorii 1 XBOpHX Ha pak
MIUTONOAIOHOT 3aJI03H.

Marepiaaun Ta meroau. Metadasuuii aHani3 adepaliiif XxpoMOCOM B KyJIbTYp1 JIM(OILINTIB
3nopoBux (10 oci0) Ta xBopux Ha pak mmTonoAioHoi 3ano3u (10 ocid) micns ompoMiHEHHS
(**'Cs) mimborumris in vitro B mosax 0,25 I'p tal I'p Ha Go dasi kiitraHOTO rMKIy. I'ymar
Hatpito (10 MKr/mi1) 1oaBau 10 KyiabTypu KIITHH Ha 30415 XB micis onpoMiHEHHS.

PesyabTraTn Ta BUCHOBKH. CepeHbOTpYIIOBa yacToTa adepalliii XpoMocoOM B KYJIbTYpi
JTiMQOLUTIB 3A0pOBUX JOHOPIB npu onpoMiHenHi 0,25 I'p cknanana 6,01+0,51 (Bix 4,00+1,39
1o 9,35+1,65), onkoxBopux — 4,74+0,43 (Bix 4,00+1,13 mo 6,00+1,21); mpu onpomineHHi 1
I'p - 17,66+0,89 (Bin 14,76+2,45 no 29,35+4,33) abepariii/100 kmiTun (310posi) 1 20,20+0,90
(Bim 13,16£2,49 no 27,50+4,08) abGepamiit/100 xmitua (oHKOXBOP1).CepenHbOrpyIioBa
yacTora alepaliii XpoMocoMm 3a Aii rymMaTy HaTpito micis ompomiHeHHs no3oro 0,25 I'p
3MeHIryBajgack Ha 49% (3goposi) 1 32,4% (onkoxBopi), go30t0 1 I'p Ha 39,2% (3m0poBi) i
48,76% (oHKoxBoOpi). BusiBiieHi BIIMIHHOCTI B 1HAUBIAYyaJIbHIN peakilii SK Ha ONMPOMIHEHHS,
TaK 1 MO0 PaAioONpOTEKTOpHOI Aii rymaTy HaTpito. He BHSBIEHO CTaTMCTHYHO 3HAYYLIOi
BIIMIHHOCTI aHTUMYTareHHOi €(eKTUBHOCTI T'ymMarTy HATpil0 B KyJIbTYypl JIM(OIUTIB Mixk
rpynamMu oci6 6e3 OHKOMaToJIOoTii Ta XBOPUX Ha pakK HIMTONOAIOHO. 3B’ SI3Ky MiXk CIIOHTaHHOIO
4acTOTOIO adepalliif XpOMOCOM Ta aHTUMYTareHHUM €(EeKTOM He BUSBIIEHO.

TakuM YMHOM, TyMmMaT HAaTpil0 MPOSIBIISLE PATIONPOTEKTOPHI BIACTHBOCTI B KYJIBTYpi
miMpouUTIB JIIOAMHU 0Ci0 0€3 OHKOMATOJIOTIII Ta XBOPHUX HA pak MIUTOMOJIOHOI 3aJ03H,
OpoTe IOKa3aHi 1HAMBIAYyalbHI BIJIMIHHOCTI aHTHMYTEHHOI Iii mpemapary, 1o norpelye
IMOJAJIBIINX TOCIIHKEHbD.

KuarouoBi cioBa: y-onpomiHEHHs, aHTUMyTareHe3, TymaTH, JiMdoruTH, abepaiii
XPOMOCOM.
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MODERN DIRECTIONS OF SPACE RADIOBIOLOGY RESEARCH

Sinenko B.V.
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Introduction and aim. The study of space radiobiology is paramount as humanity
advances towards establishing permanent space communications and embarks on extended
space research missions. Cosmic ionizing radiation remains a persistent challenge,
necessitating further research to comprehend its multifaceted effects in combination with
other factors. This paper aims to identify the main directions in modern space radiobiology
research, shedding light on new and promising avenues of investigation.

Results and conclusions. The investigation of the combined effects of cosmic ionizing
radiation and space environment factors on human health has emerged as a critical research
area. The ongoing focus on radiation exposure during solar storms and coronary mass
ejections underscores the importance of understanding the risks associated with these events.
Such knowledge is essential for developing robust radiation shielding strategies and
protective measures to mitigate the potential adverse health effects on astronauts during space
missions.

The impact of the space environment on the development of bird embryos could be shown
promising potential. Understanding the effects of microgravity and radiation on bird embryos
provides valuable insights into the broader impacts of the space environment on embryonic
development across various organisms. Further research in this area will contribute to our
understanding of the adaptability and resilience of embryonic systems in space and aid in
developing strategies to ensure healthy embryonic development during extended space
missions.

Significant attention devoting to studying the visible and cytogenetic effects observed
during the growth and development of plants in space. As primary sources of oxygen and
food, plants play a crucial role in sustaining life support systems during long-duration space
flights. Research in this area has deepened our understanding of plants' physiological and
genetic changes under the combined stresses of cosmic radiation and the space environment.
This knowledge is vital for optimizing plant growth conditions in space habitats, ensuring
sufficient food production, and providing a sustainable environment for astronauts.

Fundamental studies examining the effects of high doses of ionizing radiation and the
phenomenon of radiotropism in microorganisms have shown promising potential for
developing innovative protective strategies for spacecraft and bases. These studies serve as
the foundation for understanding the responses of microorganisms to high radiation doses and
their ability to adapt and regenerate in challenging space environments.

The insights gained from these investigations may pave the way for developing new
techniques for crewed missions' radiation safety.

Keywords: space radiobiology, human health, plants, microorganisms.
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BMICT *Sr TA™'Cs ¥ TIZIPOBIOHTAX JESIKMX BOJOWM JICOCTENY
YKPATHA

THE CONTENT OF ®sr AND ®'Cs IN THE HYDROBIONTS OF SOME WATERS
OF THE FOREST STEPPE OF UKRAINE

Ckuba B.B
binoyepxiscokuil nayionanvHuu azpapuuii ynieepcumem, Yxkpaina
volly2005@ukr.net

Skyba V.V.
Bila Tserkva National Agrarian University, Vkpaina

[adopmaris 1momo HaKOMMYEHHS PATIOHYKIIAIB y TiApoOiOHTaX BOMOWM YKpaiHH 3a
nepion, SKAW TepeAyBaB IOYAaTKy BOEHHHMX i, HaO0yBa€ HaJI3BHYAHOI aKTyalbHOCTI,
OCKUTbKM  BIMCHKOBUII ~ KOHQIIKT MOXE CHOPUYMHUTH  pafianiiHe  3a0pyaHEHHS
HaBKOJIMIIHBOTO CEPEIOBHINA BHACTIIOK PYHHYBaHHS MiANPHEMCTB SICPHOTO HATUBHOTO
UKy Ta Y BUIIQJKy 3aCTOCYBaHHs syiepHOi 30poi. Tomy meroro poOoTu OyB aHami3 piBHIB
PalioOHYKJIITHOTO 3a0pyIHEHHS BHUIIMX BOISHHUX POCIHMH pUO y ACSIKMX BOJOWMAX JIiCOCTEIY
VYkpainu y Bignanenuii micns aBapii Ha YAEC wac. ¥V pa3i HagxomkeHHs palioaKTUBHUX
PEYOBHH JI0 BOJHHX €KOCHCTEM HaBEJCHI 1aHI MOXKYTh OyTH BUKOPUCTAHI Yy SIKOCTI BUX1THUX
BEJIMYMH JJIs OLIIHKYU PaJli0eKOJIOTIYHOI CUTYAIlii.

I'ppoOGionTiB Bimdoupamun y 2021 pp. Ha axBaropii KaHIBCBKOrO BOJOCXOBHINA,
Kociscbkoro, Cepennboro binmonepkiBcskoro i boryciascskoro Bogocxosuil Ha p. Pock Ta
Ha He3aperysiboBaHuX AUISHKax piuok Pock 1 ['munuit Tuxiy. O6’ekTaMu qociiaKeHb Oyiau
HaJ3eMHiI opranu 12 BUAIB BUIIMX BOJSHUX, K1 HaNEXaTh O €KOJOTTYHUX TPyl reinodiris,
wiecrodiTiB Ta rigatoditiB; 6 BUIIB puO pPI3HOTO THUIY JKUBIEHHS — IUIAaHKTOQAru,
6entodarn Ta ixtioparu. [IuToMy aKTHUBHICTH PAJIOHYKIIJIB BH3HAYAJIW CTAHJAPTHUMHU
PaAloXIMIYHMMM Ta raMMa-CIIEKTPOMETPUYHUMH MeTofamu. Pe3ynbraTté HaBeaeHi y Bk/kr
HOBITPSHO-CYXO1 Macu JJIst poCIHH Ta IPUPOAHOT BOJOTOCTI 1 pUO.

[IutoMa aKTHBHICTE ST y pociauHax pi3HUX BUIIB KaHIBCBKOro BOJOCXOBHIIA
3apeecTpoBaHa y Aiama3oHi BenuuuH 5-15, Bics - 10-139, Kociscpkoro — 1-4 Tta 1-4,
Cepennboro bunouepkisebkoro — 1-5 ta 2-10, borycnasebkoro — 1-6 ta 5-27, p. Pocs — 1-5
ta 2-8, p. 'mmmmit Tukiu — 1-8 ta 2-8 Bbr/kr, BignoBigHo. B ycix mocHiKEeHUX BOJOMMAax
HalO1IbIIa AKTUBHICTH PAAIOHYKIIIIIB OyJia BiJ3HaUeHa y MPEACTaBHUKIB IPYNH riAaToQiTiB.

Buicr %Sr y pubax pizHuX BHJiB KaHIBCHKOTO BOJOCXOBHWINA Bi3HAYCHUN Yy Jdiama3oHi
senmunH 0,6-1,6, Bics - 2,4-13, iammx Bogoim — 0,3-3 ta 0,5-4 Bx/kr, BiAmoBigHO, 1 HE
NEpEeBUIIlYBaB BEJIWYMH, SIKI peecTpyBad y pubax BojoiiM Ykpainu no aBapii Ha YAEC.
HaiiGinbia akTHBHICTS ST XapakTepHa Jj1s1 6eHTodaris, B1Cs — st ixTio(aris.

Buecok *'Cs 10 cymapHOi akTHBHOCTI TizpobionTiB KamiBchkoro Ta BOryciaBchkoro
BOJIOCXO0BHII cTaHOBUB 60-95, inmmux BogoiiMm — 40-67 %.

Otxe, y 2021 p. muTOMa aKkTHUBHICTbH *Sr y BUIIMX BOISHUX pociuHax KaHiBChKOTO
BOJIOCXOBHIIA HE MepeBulyBaia 15, 1¥7cs 139, iHmMMUX OOCHIKEHNX BOJONM BIIMOBIAHO 8
ta 27 br/kr. Y pubax KaHiBChKOTO BOJOCXOBHUIIA BMICT Ogy nocsiras 1,6, B¥ics — 13 Bx/kr,
IHIIUX JOCHIJUKeHUX BodoM — 3 Ta 4 bx/kr, BigmoBigHo. TakuM 4YWHOM, ICTOTHE
TEPEBUILCHHS 3a3HAYCHAX BEIMYMH ITHTOMOI aKTHBHOCTI Sr Ta “>'Cs y rigpoGionTax
BojoiM Jlicoctemy YkpaiHu MOXe CBIIUYMTH MPO TOJAATKOBE HAIXOKEHHS PaIiOHYKIIIIB 10
BOJIHUX €KOCHCTEM.

Kitrouosi croBa: Bogoiimu Jlicocrery, 90Sr, 137Cs, BHII[I BOJISIHI POCTIUHHU, PHOU.
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3B’S130K PAJIAIIMHO IHIYKOBAHOI HECTABLIBHOCTI TEHOMY TA
CTUMYJISIII AHTUOKCHUJAHTHOI'O 3AXHUCTY POCJIMH

RELATIONSHIP OF RADIATION-INDUCED GENOME INSTABILITY AND
STIMULATION OF ANTIOXIDANT DEFENSE OF PLANTS

Cokomona D.O., I'anuu T.B., XKyk B.B., Kpaseup O.II.
Tnemumym kaimunnoi 6ionoeii ma eenemuunoi ingcenepii HAH Ykpainu, Kuis, Yxpaina

dasokolova88@gmail.com

Sokolova D.O., Halych T.V., Zhuk V.V., Kravets O.P.
Institute of Cell Biology and Genetic Engineering, NAS of Ukraine, Kyiv, Ukraine

Beryn Ta merta. JlocniauTy 3B’SI30K CTHUMYJISIT HarpOMaKEHHS HU3bKOMOJIEKYIISIPHUX
AHTUOKCHJIAHTIB y (apMalleBTUUHIA CUPOBHHI POCIUH (CYUBITTSAX) 3 O3HaKaMH paiialfiiiHo-
IHAYKOBaHOT HEeCTaOLIBHOCTI T€HOMY Ha CTaJil IBITIHHS POCIHH 32 YMOB PEHTI'€HIBCHKOTO
HEepPEeANOCiBHOIO OIPOMiHEHHS HaClHHA Ipu ao3ax 5 - 15 I'pei.

Martepiaiun Ta meroau [locmimkenns nepeOynoB nepBuaHOi ctpykrypu JJHK 3a ymos
pI3HUX /103 ONpPOMIHEHHs 3AiiicHeHO HuIAXoM mpoBeaeHHs [IJIP 3 BUKOpHCTaHHSIM BOCHMHU
ISSR-ta necatu RAPD-mpaiimepiB. 3anexHi Bif 103U OINPOMIHEHHS 3MiHHM CHEKTPiB
amrrikonie  mpu mposenenni  ISSR — RAPD - IIJIP  npoanamizoBano 3
BUKOPUCTaHHAMIHACKCY moaiOHocTi JKakkap/a.

Pe3yabTaTm Ta BHCHOBKM. BcraHoBieHo, 1o HaiOuibmIi mnepedyaoBH NEpBUHHOI
ctpyktypu JIHK 060X reHoTumiB, 1m0 NpOSBISIOTbCA Yy 3HWKEHHI MOIIOHOCTI 3
KOHTPOJIbHUMHU CIIEKTPaMH aMIUTIKOHIB, CIIOCTEPIraeThes MpH J103ax onpomiHeHHs 5-10 I'peil.
BusiBneno TeHneHIi0 10 HAOIMKEHHS [BOTO TMOKAa3HUKA JI0 KOHTPOJBHOTO TMpHU J031
ornpoMiHeHHs 15 I'peil, mo o3Hayae miJBUIIEHHS €()EKTUBHOCTI pemapaTHBHUX MPOILECIB.
[Tokazano 3B’s30K Mik monimMopdizmMom mepunHHOi cTpykTypu [IHK 3a ISSR — RAPD-
MOCIIOBHOCTSIMM Yy PI3HUX T€HOTHIIIB Ta XapakTepoM ii mepe0yAoBH HpU ONPOMIHEHHI.
ChiBcTaBlieHHST 1MX pe3yJbTaTiB 3 HEMOHOTOHHUMH JO30BHUMM 3aJ€KHOCTSIMH 3MiH
OUTOMOTO BMICTY (DJIaBOHOINIB 1 (peHOIMIB, TO3BOJSIE 3POOUTH BHUCHOBOK HPO CTUMYJISLIIO
AHTUOKCHUJIAaHTHOTO 3aXUCTy TIPU [103aX, 10 BIIMOBIAAIOTh HU3BKUH €(PEKTUBHOCTI
penapariiHuX MpoIeciB 1, BIAMOBIIHO, HOTO 3HWKEHHIO32 YMOB BiJIHOBJICHHS HOPMAJIbHOTO
CTaHy reHeTHMYHOro marepiany. HagaHo iHTepnperalito BHUSBIEHOTO ()EHOMEHY Ha OCHOBI
BIJIOMOT0O 3B’S3KYy €(eKTiB T€HOMHOI HECTaOUIbHOCTI 3 MIABHILEHHIM PiBHS aKTUBHUX (HOpM
KHCHIO 1 3araJlbHUX MPUHIUIIB aHTHOKCUJAHTHOTO 3aXHCTY.

OOroBoprO€THCSA 3HAUYEHHS OJEpPXKAHUX PEe3yNbTaTiB B PO3poOIll HAYKOBOIO MiITPYHTS
BUKOPUCTaHHS MAaJMX JI03 1OHI3YIOUOTO BHUIPOMIHEHHS B OIOTEXHOJOTIi, 30KpeMa B
dapmakoorii.

Kawuosi caoBa: genome instability, pre-sowing radiation exposure, secondary
metabolism, biotechnology.
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ENITEHETUYHI ®PAKTOPU PEAKILIi HA PEHTTEHIBCBKE
TA Y®-C IEPEJAIIOCIBHE OITPOMIHEHHS TEHOTHIIIB
MATRICARIA CHAMOMILLA L.

EPIGENETIC FACTORS OF EFFECT OF UV-C AND X-RAY PRE-SOWING
RADIATION EXPOSURE OF MATRICARIA CHAMOMILLA L. GENOTYPES

CokoJjioBa 2!.1, Kyx B.l, Cakana B.l, ['mymenko H.Z, Kpagenn 0.

! Incmumym kaimunnoi 6ionoeii ma eenemuunoi inowcenepii HAH Yxpainu, Kuis, Yxpaina
2 Jocniona cmanyis aikapcokux pocaun Incmumymy azpoekonozii i npupoooKopucmy8aHHs
HAAH Ykpainu, JIyonu, Yxpaina
dasokolova88@gmail.com

Sokolova D.}, Zhuk V., Sakada V.}, Glushchenko L.?, Kravets O.
! Institute of Cell Biology and Genetic Engineering, NAS of Ukraine, Kyiv, Ukraine
2 Research Station of Medicinal Plants, Institute of Agroecology and Nature Management,
NAAS of Ukraine, Lubny, Ukraine

Beryn Ta mera. JlocmiauTu 3B 130K MK repeMukandsam MetunyBanus JJHK B pexxum de
novo y pociauH BochMH reHoTwmiB Matricaria chamomilla L. ta crumynsmii Buxomy
MPOAYKTIB BTOPUHHOTO METa0OMNi3My MpHU TMEpPEANOCIBHOMY pEHTreHiBcbkomy Ta YD-C
OTIPOMIHEHHI.

Marepiaiun Tta meroau. Cyxe HaciHHS OINpPOMIHIOBAJIM Ha PEHTIEHIBCbKIM yCTaHOBIII
PYM-17 B nmozax 5-15 I'p, moryxuicte no3u — 1,42 cl'p/c. Bubip mo3m peHTreHiBCHKOTO
ONPOMIHEHHSI OCHOBaHUI Ha JOCIIKEHHSX, MPOBEIEHUX paHILIE Ha PI3HUX JIKAPCHKUX
pOCIUHAX, Pe3yNIbTaTH IKUX 3aKpimieHo nateHToM. Y®-C onpomMiHEeHHS MPOBOAMIN B A03aX 5
— 15 x/Ix/m? Ha ycranoBii OBM-150 M (Vkpaina) 3 nBoma nammamu Philips Special TUV 30
W (Hinepnanam), motyxHicts 3,4 Bt/m?

Pe3yabTaTH Ta BHCHOBKM. BUSBIICHO 3MIHM MaTepHY METHIYBAHHS IMPU 000X BHJIAX
OTPOMIHEHHS, M0 CBIAYUTH MPO 3MIHH EMIreHEeTUYHOI MPOrpaMU POCIUHHOTO OpTaHi3My.
HaiiBumi moka3HUKK BiTXHJICHHS BiJ] KOHTPOJBHOTO TATEPHY METHIIYBAHHS IO MOKAa3HHUKY
Hest mpu 060X BHIax ONMPOMIHEHHS CIIOCTEPIratoThCsl y MyTaHTy copTy ‘[lepnuna micoctemy’.
Pazom 3 TM, 11e#i TEHOTHIT 110 TTOKa3HUKaX (papMarieBTUYHOI TPOYKTUBHOCTI OLIbIIE pearye
Ha YO-C onpominenHs. Y copty ‘KemmiHOypr’ BUIIMI MOKa3HUK BiJCTaHI KOHTPOJIBHOIO Ta
OTPOMIHEHOTO BapiaHTIB MMaTepHy METUIYBaHHS 10 TToka3HUKy Hei crioctepiraerses npu YO-
C ompoMmiHeHHI, BpOXKAWHICTh CYLBITH BHUIIA MPU PEHTTEHIBCBKOMY ONPOMIHEHHI, a
MiBUIICHHS TUTOMOTO BUXOAY (hIaBOHOIMIB CIIOCTEPIraeThes MpU 000X BUIAX OMPOMiHEHHSI.
Y copry ‘A3yimeHa’ cCHoCTepiraeTbCcsi 30ir BHCOKOTO TIOKa3HWKA BIAXWJICHHS TMaTEpHY
meTmnyBanHs JIHK mnpu peHTreHiBcbKOMy OINpoOMiHEHHI Bif KoHTponbHoro (0,04) Ta
MIJBUIIEHHS BpPOXXAMHOCTI CyIBITH 1 muToMoro Buxoxy GmaBoHoimiB. Copt ‘Ilepnmmuna
JicocTeny’, M0 Mae HaWBUIIA KOHTPOIBHUN MHUTOMHIA BMICT (DIaBOHOIMIB Ta 3HAYHE
MiJBUIICHHS LbOTO IOKAa3HUKAa 1 BPOXKAIO CYLBITH NpU 000X BHJAX OIMNPOMIHEHHS Mae
OJTHAKOBe BiAXWIeHHS marepHy MerwiyBanHa JIHK ompominenux BapiaHTiB  Bif
KOHTpOJIbHOTO. [IOpiBHSHHSA MipH BIAXWJICHHS TaTepHy METHJIYBaHHS 3 ITIOKa3HUKaMHU
(dbapMareBTUYHOI MPOAYKTUBHOCTI CBIAYUTH MPO BIACYTHICTH OJHO3HAYHOTO B3a€MO3B’S3KY
MDK JIBOMa KUIBKICHUMH XapakTepucTukamu. Lleit pesynabrar n0o3Bojsie 3pOOUTH BHCHOBOK
PO PI3HOMAHITHICTh, HABITH y MeXaX BHUAY, METAOOMIYHUX MepeOymoB 1 aTanTUBHUX
CTparerii pOCIMHHOTO OpraHi3My MPH il ONPOMIHEHHSI.

Kawuosi ciioBa: UV-C, X-ray exposure, gene expression, DNA methylation, epigenetic
distance, secondary metabolites.
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EFFECT OF GAMMA IRRADIATION OF SEEDS AND GROWTH CONDITIONS
ON SURVIVAL RATE AND PRODUCTIVITY TRAITS OF COMMON WHEAT F,
PLANTS

Sozinov 1.0.}, Kozub N.O.*?, Blume Ya.B.?

! Institute of Plant Protection of the National Academy of Agrarian Sciences of Ukraine
?Institute of Food Biotechnology and Genomics of the National Academy of Sciences of
Ukraine, Kyiv, Ukraine
sial953@ukr.net

Introduction and aim. Changes in the survival rate and the magnitude of yield traits
compared to the control are considered the most prominent radiobiological effects on the
organismal level in plants. These same indices also characterize the response of plants to a
complex of abiotic and biotic environmental factors. It is well known that gamma irradiation
of dry wheat seeds in doses of 150-200 Gy and higher leads to a decrease in survival and
productivity of plants. The aim of our study was to reveal the influence of growing conditions
on the survival rate of plants grown from seeds irradiated with different doses of gamma
radiation.

Materials and methods. The population of F, plants from crossing the nearly isogenic
lines with respect to the gliadin loci D4 x B3 based on the winter common wheat variety
Bezosta 1 served as the material for the investigation. Dry F, seeds were irradiated with
gamma radiation in doses of 150, 200, and 300 Gy and each variant was divided into two
portions. Those F, grains were sown by wide-row sowing in two locations on the
experimental plot in Kyiv in the optimal time (the beginning of September) (hereafter
favorable growing conditions) and in Odesa (hereafter unfavorable conditions) in the late time
(the end of October) in blocks containing the 1-m plots of the control and the variants with the
150, 200, and 300-Gy gamma irradiation. Each F, plant was characterized by the following
traits: the number of productive tillers, the mass of seeds from a plant and from a spike.

Results and conclusions. Under unfavorable conditions, the survival rate of the F, plants
relative to the control was 76% for the variant with 150 Gy, and only 40% in the variant with
200 Gy, whereas virtually no plants were obtained at the dose of 300 Gy. At the same time,
under favorable conditions, the similar population of F, plants showed higher levels of
survival: 100%, 95% and 51% for the variants with 150 Gy, 200 Gy, and 300 Gy,
respectively. Therefore, under optimal growing conditions, a 2-fold decrease in the survival
(LD50) in the hybrid population is observed at 300 Gy, while under unfavorable conditions,
the LD50 dose is a dose close to 200 Gy.

The yield traits of the control were significantly lower in Odesa. In the respective variant
with the LD50 dose (300 Gy for the favorable conditions and 200 Gy for unfavorable ones),
the most significant reduction relative to the control was observed for the mass of seeds from
a plant (about 60%). Under favorable conditions, in the variant with LD50, the reduction of
the number of productive tillers was 50%, whereas the mass of seeds from a spike decreased
only by 27%. On the contrary, under unfavorable conditions, in the variant with LD50, the
number of productive tillers decreased by 22%, while the mass of seeds from a spike was
reduced by 48%. Thus, under unfavorable conditions, the effect of gamma irradiation of dry
F, grains on the reduction of the yield of winter wheat plants was largely due to the formation
of a smaller mass of seeds from a spike, whereas under favorable conditions it was due to the
formation of a smaller number of productive tillers.

Karwuosi ciioBa: Triticum aestivum, gamma irradiation, yield, survival rate, LD50.

132



MEJNYHA EKCIIEPTHU3A BCTAHOBJIEHHS 3B'SI3KY 3AXBOPIOBAHBD, 11O
MPU3BEJHA 0O THBAJIITHOCTI TA CMEPTI 3 BILIMBOM PAIIALIIITHOT O
OIMPOMIHEHHS TA THIIMX IKIJTUBAUX YAHHUKIB BHACJIIIOK
YOPHOBWILCHKOI KATACTPO®H (2013-2023)

MEDICAL EXPERTISE OF THE CAUSAL RELATIONSHIP OF DISEASES THAT
LED TO DISABILITY AND DEATH WITH THE INFLUENCE OF RADIATION AND
OTHER HARMFUL FACTORS AS A RESULT OF THE CHORNOBYL
CATASTROPHE (2013-2023)

Cymiko B.O., Konocuncbka O.0., bepecrana XK. M.
Heporcasna ycmanosa « Hayionanvnuii Haykosuti yenmp padiayiinoi Meouyunu HayioHaibHol
axademii meouunux nayxk Yxpainuy (HHL[PM), Kuis, Yxpaina, pulmorad@gmail.com

Sushko V.0., Kolosynska O.0., Berestyana Z.M.
State Institution «National Research Center for Radiation Medicine of the National Academy
of Medical Sciences of Ukraine» (NRCRM), Kyiv, Ukraine

Beryn Ta mera poGoru. BTpara 310poB's, 1HBaJiAHICT Ta CMEPTh BHACIIJOK BIUIUBY
panianiitHoro ompoMiHeHHs B ymoBax UK mpum BuUKOHaHHI MpodeciiiHuX, BIHCHKOBHX a0o0
CIIy>)k00BHX OOOB'SI3KIB Ta/a00 MPOKMBaHHS Ha pafialiiiHO 3a0pyIHEHUX TEPUTOPIAX HE 3
BJIACHOI BHHH MOTPeOyBajIl pO3pOoOKH crieniadbHOl (JOPMH MEIUYHOI EKCIIEPTU3U B paMKax
CHUCTEMH MEIMKO-COILIaIbHOTO 3aXUCTY LIMX KOHTUHIEHTIB. [y BUpILIEHHs I1i€l mpobieMu 3
1988 poky mpaloe cucTeMa MEIUKO-COIaIbHOI EKCIEePTU3N MPUYUHHO-HACIHIIKOBOTO
3B’A3KYy 3aXBOPIOBaHb, IO NMPHU3BOAATH JO IHBANIJHOCTI Ta CMEPTi, 3 BIUIMBOM HACIHIJIKIB
aBapii Ha YAEC (mam — MeauuyHOi eKCHepTH3W), MPOBAKEHHS SKOi IOKIaJEHO Ha
LlentpanbHy MikBinoMuy ekcrnepTtHy komicito MO3 Vkpainu (LIIMEK) na 0a3zi HHIIPM.
Metoro poOOTH € Yy3araJbHEHHS pe3yIbTaTiB MEIUYHOI eKCIepPTU3W Ui BHU3HAYCHHS
HaNpsMKiB ONTUMI3aLil MEMYHOI Ta COLIaJIbHOT JOOMOTH MOCTPaXIaTHM.

Marepiaau Ta meroau. Po6oTa rpyHTyeThCS Ha aHai3i Ta y3aranpHeHHI Oinbmie 52 000
NEPCOHAJIBHUX MEJUYHUX EKCHEePTHUX CIpaB MOCTpaxaanux, mo Oymu po3misiHyTi [IMEK
BrponioBxk 2013-2022 poxis.

PesyabraTt Ta BucHOBKH. Ctanom Ha 01.01.2023 poky craryc nocTpaxkianux B YKpaiHi
Mamu 1 613 433 ocobu (B T.4. 99 225 0ci0 3 iHBATIAHICTIO), a TaKOXK BKIHOUYHO 290 775 miteit
(1181 imBamiaiB). 3aragpHa KiIBKICTh MOCTPAXKAATUX TPOMAISH JOPOCIOTO BiKy CTaHOM Ha
01.01.2023 poky nopiBHsHO 3 2008 pokoMm 3menmminacs Ha 441 444 oci6, ado Ha 24,06 % (3
1834 536 mo 1 322 659 oci6). Kinpkicts yuacHukiB JIHA 3a meit nepion ckoporuiack 3 276
327 no 162 180, a6o Ha 114 147 oci6 (41,30 %), ToOTO BpoaoBXK ocTaHHIX 10 pokiB momep
Oube Hix koxHUH TpeTiid yuacHuk JIHA na HAEC. KinbkicTh OTEpHIIUX A0POCIOrO BIKY
ckoporuiach 3 1 558 209 y 2008 pomi no 1 160 479 y 2023 poui, abo Ha 25,52 % (397 730
ocobu). OCHOBHMMH MpPHUYMHAMHU, MIO0 MPHU3BOIATH [0 BKa3aHUX 3MIH € 3pOCTaHHS
3aXBOPIOBAHOCTI Ta CMEPTHOCTI Ha TSDKKI XPOHIYHI IHBANIU3yIO4i 3aXBOPIOBAHHS 3
JIEKOMITEHCOBaHUM TIepe0iroM: OHKOJIOTiYHI 3axBoproBaHHS — 60,3 %, mepeOpoBacKymspHi

3axBoptoBanHs — 10,0 %, xBopoOu cepueBo-cynuHHOi cucteMd — 19,6 %, XpoHiuHi
3aXBOPIOBaHHS OpoHXojereHeBoi cucremu — 1,6 %, eHmoKkpuHHI 3axBoproBaHHs (0e3 paky
mmronoAionoi  3amo3u) — 1,4%, 3axBoproBaHHs TpaBHOi cuctemu — 1,1%, inHmi

3axBOproBaHHA 3araioM — 6,0 %. MenuuHa ekcriepTusa € BaXXJIMBUM KOMIIOHEHTOM MEIMYHOI
JIOTIOMOTH Ta COLIaJIbHOIO 3aXUCTy MOCTpakaanux BHacHiok UK.

KarouoBi ciioBa: aBapis Ha YopHoOunbcerkiii AEC, MennyHa excriepTusa.
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RADIATION INDUCED BRONCHOPULMONARY SYSTEM EFFECTS IN THE
CLEANUP WORKERS OF THE CHORNOBYL NPP ACCIDENT (1986-2023)

Sushko V., Shvayko L., Bazyka K., Apostolova O., Kolosynska O.
State Institution «National Research Center for Radiation Medicine of the National Academy
of Medical Sciences of Ukrainey, Kyiv, Ukraine, pulmorad@gmail.com

Introduction and aim. During the Chornobyl NPP nuclear accident (ChNPPNA) a huge
number of radioactive substances came into the environment and were spread by the
airbornedust flows that caused external and internal exposure (primarily inhalation) at least
200,000 survivors. The aim of the study was to provide analysis of combine influence of
radiation exposure and radionuclides inhalation on bronohopulmonary system of clean-up
workers of the ChNPPNA.

Materials and methods. The long term (1988-2021) pulmonology monitoring of more
than 16,133 participants of the ChNPPNA consequences in 1986 was carried out at the
outpatient department and 2458 patients with ChB and COPD passed examination at
pulmonology department of NRCRM Clinic. To the study includes the men who was in age
21-51 years in 1986, clean-up workers of the ChNPPNA in April — November 1986. Doses of
external radiation exposure were in the interval from 25 mSv to 850 mSv (526.9 + 137.5
mSv), internal radiation exposure (doses on the lungs) — 100 — 2000 mSv. The presence of
“hot particles” incorporation to the lung with the activity from 160 till 4600 Bq was
demonstrated by Special highly sensitive Whole Body Counter measurement evenafter 15-20
years after accident. The bronchopulmonological diagnosis was verified according to the
ERS/ATS International Consensuses. The pulmonology examination program included
questionnaire, spirometry plus, from 2006, lung function testing with the measurement of
volumetric flow and speed characteristics of exhaled air, and also diffusion capacity of the
lungs. The endobronchial endoscopic examination of tracheobronchial tree was carried out for
1376 and biopsy of mucosa with next morphological examination (including electron
microscopy) were provided in 484 cases. The examination program also included X-ray
examination of the chest, routine laboratory tests, studying of general and endobrobchial immunity.

Results and conclusions. The ChNPPNA contributed to the growth incidence and
prevalence of the ChB and COPD among the clean-up workers of the accident. The relative
risks of radiation showed a reliable connection of this disease with exposure to ionizing
radiation at doses higher than 0.25 Sv. Special clinical (developing, early clinical signs,
exacerbations), functional (lung tests), endoscopical (atrophia and scerosis of mucosa),
morphological, microbiological and immunological characteristics for development and
course of radiationinduced pulmopathology (ChB, COPD and Lung Cancer) were founded.
The interdependence of lung function indicators and cellular immunity to dose ranges of less
and more than 500 mSv was shown. A decrease in the Relative Length of Telomer was found
for main clean-up workers group patients with COPD compared to clean-up workers who had
no pathology of the bronchopulmonary system. Presence of radionuclides of rector origin in
lung tissue was demonstrated. For group of 78 clean-up workers with Lung Cancer was
shown that clinico-morphological structure of malignant neoplasm correspond to inhalation
influence of radionuclides of reactor origin. Patients clean-up workers have several
concomitant diseases, ChB and COPD are a component of multiple organ pathology
(endocrine, cardiovascular, digestive) which caused greatly violations in integration systems
providing homeostasis.

Bronchopulmonary system effects under combined action of external exposure and
inhalation of radionuclides at the ChNPP accident realized in radiation induced
pathomorphosys of pulmopathology (ChB, COPD and Lung Cancer).

Keywords: radiation induced pathomorphosys, the Chornobyl NPP nuclear accident.
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BIHAPHI TIPOMEHEBI TEXHOJIOI'TI. TOCAIJIXKEHHA
MOP®OPYHKIIOHAJBHUX 3MIH Y HOPMAJIBHUX TA 3JIOAKICHUX
KIIITUHAX JIIOAUHUA 3A YMOB PEHTT'EHIBCBKOI'O OITPOMIHEHHA Y
MMOETHAHHI 3 ®OTOH3AXBATHUM ATEHTOM TA 3A KOMBIHOBAHOI JI11 13
CBITJIOM OIITUYHOT O JTAITA3OHY

BINARY BEAM TECHNOLOGIES. STUDY OF MORPHOFUNCTIONAL CHANGES
IN NORMAL AND MALIGNANT HUMAN CELLS UNDER X-RAY IRRADIATION
IN COMBINATION WITH PHOTON-ATTRACTING AGENT AND COMBINED
ACTION WITH LIGHT IN THE OPTICAL RANGE

Tansko B.B., JlaBpenuyk M., [ouanincekuii O.]1,
Hepoicaena yemanosa «Hayionanenutl Haykosuil yenmp paoiayitinoi meouyunu HayionanvHoi
axaodemii meouunux nayx Yxpainuy (HHL[PM), Kuis, Ykpaina, talko1950@gmail.com

Talko V.V, Lavrenchuk G. Yo., Pochapinskii O.D.
State Institution “National Research Center for Radiation Medicine of The National Academy
of Medical Sciences of Ukraine” (NRCRM), Kyiv, Ukraine

Beryn Ta Meta po6oru. OHKOJNOTIYHI 3aXBOPIOBAHHS HAJIEKATh /10 HAMIOIMIMPEHIMHX 1
HAUTSHKYMX XBOPOO Y CBITI, K1 MOCIAAIOTH 2-€ MiCII€ 32 CMEPTHICTIO, CIiAYIOUYH 3a CEPILIEBO-
CYIMHHHUMH 3aXBOPIOBAaHHSAMH, a 3a mnporHozamu BOO3 no 2025 poky BuiiayTh Ha mepiie
miciie. MeWHCTpIMHUN  HampsIMOK ~ PO3BUTKY IMPOMEHEBUX TEXHOJIOTIM  JIIKyBaHHS
OHKOJIOTIYHUX 3aXBOPIOBaHb, SIKOT0 MOTpeOyroTh 52-70 % mamieHTiB, nepeadadae CTBOPEHHS
Ha/I3BUYAIHO TEXHIYHO CKJIAJJHUX Ta BUCOKOBAPTICHUX MPHUCTPOIB [l ONPOMIHEHHS (Tepartis
npoToHaMu a0o0 10HaMH, Teparis 3 MOIYIbOBAHOK IHTEHCHUBHICTIO Tomlo). IHmmi cmnoci6
noJsirae 'y po3poOIi Ta 3acCTOCyBaHHI OlHapHUX MPOMEHEBUX TEXHOJOTIH, sKI OOILSIOTH
NIJBUIICHHS €(QEKTUBHOCTI IPOMEHEBOI Tepamii y 3Ha4HO MPOCTINIMI Ta, TOJIOBHE,
€KOHOMHHUI croci6. MeTta poOOTH: JOCTIAUTH CTPYKTYpHI Ta MOP(O-PYHKIIOHATIbHI 3MIHHU B
TecT-cucTeMax 370saKicHuX (miHis A-549) Tta HopmanbHUX ((Pi1OpoOracTH) KIITHHAX JHOIAUHU
IpU MOE€JHAHHI PEHTI€HIBCHKOTO BUIIPOMIHIOBAHHS 3 TaJONIHINBMICHUM (POTOH-3aXBaTHUM
are’HToM «JloTtaBicT» Ta 4epBOHOTO CBITNIA 3 hoToceHcuOUTIZaTopoM «DOTOIOHY.

Marepian Ta meroau. IlepemeruioBana KynbTypa KIITHH HOpMaslbHUX (iOpobiacTiB
JIFOIMHU Ta 3J710SKICHUX KJIITHH JIFOAUHU, METOAH OMPOMIHEHHS pEHTT€HIBCbKHUMHU ITPOMEHSIMU,
YEpBOHHUM CBITIIOM, ITUTOJIOT14HI, CTATUCTUYHI.

Pe3yabTatn Ta BHUCHOBKH. PeHTreHiBchbki mpomeHi B gosax 1,0, 5,0, ta 10,0 I'p
iHakTuBylOTh 10, 46 Ta 80 % 3noskicHux KIiTHH JdiHIT A-549, BigmoBimHO.
Onpowminenns kmituH y 1031 1,0 I'p B mpucytHOCTI (hoTOH-3axBaTHOrO areHta «JlotaBicT» (y
koHIeHTpanii 10 Mmxi/mi) Ha 50 % iHribye npomidepario KIITHH, NPUTHIYYIOYU iX
MITOTHYHY aKTHBHICTb, a B 71031 10,0 I'p B npucytHoCTi «/loTaBicTy» ramsmye Ha 93 % pict Ta
MO/ 3M0SIKICHUX KIITUH. [loenHaHHs yepBOHOro cBiTia 3 «P0oTOI0HOMY (Y KOHUEHTpamii 5
MKJI/MJT) Ta PEHTI€HIBCHKUX MPOMEHIBY BHII€3a3HAYCHUX J103aX 3 «JloTaBicTOM» MPU3BOAUTH
1o 3aru6eni BignoBigHo 64,86 Ta 99 % 3mosikicanx mituH. Onpominenss B 1031 10,0 Ip y
npucytHocTi «JloTtaBicty» Ta «®otonmony» iHakTuBye 100 % HOpMmambHHX (iOpobIacTiB.
OtpumaHi pe3ylbTaTd CKJIAJal0Th MIATPYHTS MOKJIIHIYHOTO €Taly OILIHKKA e(QEeKTUBHOCTI
MO€HAHOI BIUIMBY JBOX OIHApPHUX TEXHOJIOTiH TampemnapariB, 10 3aCTOCYBYIOTbCS y (HOTOH-
3aXBaTHINA TEXHOJOTIiTa POTOMMHAMIUHINA Teparii.

KuiouoBi Cj10Ba: peHTTeHIBCbKE ONMPOMIHEHHs, (DOTOH-3aXBaTHUM areHT, YepBOHE CBITIIO,
¢dorocencudimizarop.
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HAYKOBI 3IOBYTKH, CYUYACHI ITPOBJIEMH JIICOBOI PAJIOEKOJIOI'Ii B
YKPAIHI TA HIJISIXU IX BUPIIIIEHHS

SCIENTIFIC ACHIEVEMENTS, MODERN PROBLEMS OF FOREST
RADIOECOLOGY IN UKRAINE AND WAYS OF ITS SOLVING

Tkau B. I1.}, Opnos O. 0.2 IlleBuyk B. B.?

YVipaincokuii naykoso-0ocrionuii incmumym nicosozo 2ocnodapcmea ma
aeponicomeniopayii im. I'.M. Bucoyvkozo (VYkpH/I/II'A), Xapkis, Yxpaina
2[onicvkuii Ginian YekpHIIIT'A, Hosoucuk, Kumomupcoka obnracme, Yrpaina
tkachurif@gmail.com

Tkach V.P.!, Orlov O. 0.%, Shevchuk V. V.
'Ukrainian Research Institute of Forestry and Forest Melioration named after G. M. Vysotsky
(URIFFM), Kharkiv, Ukraine.
?Polisky Branch of URIFFM, Dovzhyk, Zhytomyr region, Ukraine

Beryn. [Ticns aBapii Ha YAEC munyno 6inbire 37 pokis. He3Baxkaroun Ha 3Ha4HI HAyKOBI
3M00YTKH JTICOBOI Pa/lioeKOJIOTii, BCE 1€ 3alUIIAIOThCS CKJIaAHI MpoOIeMu, IMOB’s3aHi 3
pafioaKTHBHUM 3a0pyTHEHHSM JIICIB Ta BAKOPUCTAHHSIM JIICOBOT MPOYKIIii.

PesyibTaT Ta BHCHOBKH. Byxe y mepmmii micnsaBapiiiHuii mepioa Oynu MHpoBeACHI
YHUCIICHHI pajialiiiHi OOCTEXCHHsI JICIB 32 PO3POOJICHOID HAMU METOIMKOI0, OTPHUMAHO
MOKBapTaJibHI KAPTOCXEMU Pa/iiloaKTUBHOTO 3a0pyaHeHHs iiciB i3otomamu Cs, Pu ta OSr. Ha
nocminHii mepexi [lomicbkoro ¢imiamy Ta HaykoBo-mocmigHux craHmin YxkpHIAUITA
(6impmre 100  cramioHapHMX, OIOTEOLIGHOTHYHUX  HAYKOBO-IOCHITHUX OO0’€KTIB) B
VYkpaincekomy Ilosicci Ha JICOTUNONOTIYHMX 3acazax Oylo OTPUMAHO MPUHLUIIOBO HOBI
JlaHl 111010 BEPTUKAIbHOI Mirparii BCs y TOJIOBHMX THUINAax JICOBUX IPYHTIB, KOe(illi€HTiB
nepexony “¥'Cs 3 rpyHTY [0 AePEBHHX, IMKOPOCIHX STiIHAX Ta JIKAPCHKHX POCIHH, a TAKOXK
ictiBHUX TpubIB B pi3HUX exadortonmax. Lli nmaHi Oyno BKIIOYEHO A0 HOPMATUBHOI'O
nokymenty MAT'ATE TRS-472. Perynspui 30-piuni QyHIamMeHTadbHI JOCTIDKEHHS Ha
CTalllOHApHUX HAYKOBO-AOCIIJHUX 00’€KTaX JO3BOJIMIM BUSABUTH 3aKOHOMIPHOCTI JMHAMIKU
paIioaKTUBHOTO 3a0pYTHEHHS JIICOBHX PECypCIB Ta PO3MOJUTY BaJIOBOTO 3aracy BT y
KOMITOHEHTax JicoBuX OioreorieHo3iB. Ha 11iii oCHOBI po3po06ieHo Kilbka pelakiiii HayKoBO
OOrpyHTOBaHMX PEKOMEHJAIIH 3 BeIeHHS JIICOBOTO TOCIOIapCTBa B YMOBAX pa/l0aKTHBHOIO
3a0py/iHEHHS JIiCiB, HU3KY Jlep’kaBHUX Tiri€HIYHUX HOPMATUBIB TOLIO.

[IpoGiieMHMM NHMTAaHHAM Yy paJIOeKoJorii Ta JIICOBOMY TOCIOAApCTBI  YKpaiHu
3aJIMIIAETbCS HEJOCTaTHA BHUBYEHICTh Mirpaiii gy y JlicaX, OCKUIbKM Oulbllla YacTUHA
HAayKOBUX PE3YNIbTATIB Oyna OTpuMaHa JJis B37Cs, a konoobir PSr y Jlicax, HOro Mirparis y
JICOBUX IPYHTaX Ta HAKONMWYEHHS Y KOMIIOHEHTaX JIICOBHUX €KOCHCTEM JOCIHIHKEHI 3HAYHO
ripme. [licns aBapii Ha YAEC panioekosoriyHUMU JOCHIPKEHHSAMU Oyia OXOIUIeHa
teputopis [Tomices, a micu Jlicocteny Ykpainu, 3a0pynneni BukugamMu YAEC, 36arauenumu,
30KpeMa, gy, y pPaaloeKoJIOTIYHOMY BIJTHOIIEHH! BHBUYEHI Jumie ¢parmeHnTapHo. Ciia
panuKaibHO OOHOBUTH TeXHIUHy Oa3zy BigoMuMXx JjalopaTopiil pajaiosiorii, MOrIuOUTH
JTOCJIIJDKEHHS MIrparii 0gr y KOMITOHEHTaxX JIICOBHUX O10TeoIeHO031B, MO0 HAKOMUYCHHS Y
JiCOBIM MpoOAyKlii, pO3pOOUTH HOBI Tiri€HIYHI HOPMATHUBU BMICTY 90gy y JepeBHHI 3
ypaxyBaHHSM Jlep>KaBHOTO CTaHAApTy YKpaiHu Ha JepeBUHY (3a Kiacamu SKoCTi). JoImiapHO
IPOJOBXUTH  OaraTOpiuyHi  MOHITOPMHIOBI  CIIOCTEPEKEHHS Ha  010r€OleHOTHYHHX
CTarfioHapax 3a Mirparie€ro Bics, as perJIaMeHT1 CIIOCTEePEKEHD MEePeI0AYUTH TaKOK %5y 1q
0€3B1AKJIAHO 3aPOBATUTH CUCTEMY MOHITOPUHTY 3a JIicCaMu Ha JIepKaBHOMY PiBHI.

Kuro4oBi cjioBa: yicu, JicoBe TOCIOAAPCTBO, PAI0AKTUBHE 3a0py/IHCHHS, 137Cs, Og,

Keywords: forests, forestry, radioactive contamination, *¥'Cs, *°Sr.
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THE ROLE OF PRE-SOWING IRRADIATION IN THE DEVELOPMENT OF SEEDS
OF CICER ARIETINUM L. IN THE CONDITIONS OF SALT STRESS

Velijanova Mehriban, Jafarov Elimkhan, Orujova Camala, Jafarov Anar
Radiobiology laboratory, Institute of Radiation Problems of the Ministry of Science and
Education of Azerbaijan, Baku, Azerbaijan
mehriban.velijanova@gmail.com

Given that soil salinity is a major threat to crop development and productivity, efforts in
recent years to reduce the negative effects of salinity stress have prevailed. Among the
attempts to reduce, albeit partially, the negative effects of salt stress on the growth and
development of plants, special attention is paid to the use of gamma radiation. This is
primarily due to the fact that gamma rays, which are composed of high-energy photons, are
ionizing radiation that can interact with living tissues by freely penetrating them. It has been
found that at high radiation doses, this interaction reduces the growth rate and reproductive
capacity of plants and causes DNA damage and morphological changes. In contrast, at low
doses, gamma radiation can accelerate the growth and development of plants by stimulating
physiological and biochemical processes (the phenomenon of "hormesis™).

Despite the availability of the data on the ability of excess salt to cause serious metabolic
changes, accelerate the peroxide oxidation of lipids in plant cells, to activate free radical
oxidation processes resulting in theformationof various reactiveoxygen species, it has not yet
been possible to obtain the desired results in the study of the mechanisms of adaptation of
plants to high salinity conditions and in clarifying the details of the role of the radiation factor
in this process.

For this reason, it is of great scientific and practical importance to clarify the role of pre-
sowing gamma irradiation treatment of seeds in the adaptation of plants to high salinity
conditions, and in this case to study the details of adaptation mechanisms.

We aimed to clarify the role of pre-sowing gamma irradiation treatment of seeds and to
study the details of adaptation mechanisms of plants to high salinity conditions.

For this purpose, the effect of a wide range of radiation doses on growth and development,
the course of lipid peroxidation reactions in plant cells, the intensity of the photosynthetic
process in plant leaves, quality indicators of the plants, and the antioxidant defense system
were studied in chickpea (Cicer arietinum L.) grown under salt stress.

It has been found that while individual effects of high radiation doses and high salt
concentrations have an inhibitory effect on the growth and development of the studied plants,
certain doses of radiation can attenuate the negative effects of salt even at high concentrations.

It has been found that pre-sowing gamma irradiation treatment with small doses stimulates
the synthesis of small-molecule antioxidants such as proline and carotenoids, and activates
antioxidant enzymes, which are extremely important in protecting plants from the harmful
effects of salt stress.

[rrefutable results were obtained on the ability of the coordinated action between small-
molecule and large-molecule antioxidants and between antioxidant enzymes in the operation
of the plant antioxidant system under salt stress.

Keywords: Cicer arietinum L., pre-sowing y-irradiation, salt stress, antioxidant defence
system.
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JA03U BHYTPIIIHBOT'O OITPOMIHEHHA MEIIIKAHIIB OKPEMUX
HACEJIEHUX ITYHKTIB KHIBCHKOI OBJIACTI VY 2022 POIII

INTERNAL RADIATION DOSES OF RESIDENTS IN SPECIFIC SETTLEMENTS
OF KYIV REGION IN 2022

Bacunenko B.B., Kypsara M.C., Mopo3zos B.B., JIlutsunens JI.O., Mimenko JL.II.
Hepoicasna ycmanosa « Hayionanvuuii Haykogutl yenmp padiayitinoi meouyunu Hayionanonoi
akaodemii meouynux Hayx Ykpainu», Kuis, Ykpaina

Vasylenko V.V., Kuriata M.S., Morozov V.V., Lytvynets L.O., Mischenko L.P.
State Institution «National Research Center for Radiation Medicine of the National Academy
of Medical Sciences of Ukraine», Kyiv, Ukraine

Beryn Ta mera. Baacninok aBapii Ha YopHoOunbcbkiii AEC Teputopii miBHIUHUX palioHIB
KuiBnan 3a3nanu 3a0pyaHeHHs pamionykiaigamu. HaitOinpm 3a0pyJHEHMMH BUSBUINACS
Haceneni nyHktu (HIT) Bumropoacekoi, IBankiBchkoi, Ilomicekoi rpoman, ne dvactka
BHYTPIIITHHOT'O ONMPOMIHCHHS BUSBHJIACS OUTBII 3HAYYIOKO BiJ 30BHINTHHOT0. MENIKaHIlI [UX
paiioHIB OTpUMalM 3HAa4YHI JO3U BHYTPILIHBOTO ONPOMIHEHHS B «YOPHOOUIIBCHKOT
KOMIIOHCHTH» 1 Ha CHOTOAHINIHIA JIeHb MOTPEOYIOTh KOHTPOJIIO JI03 BHYTPIIIHBOTO
ONPOMIHEHHsI Ta BUBUEHHS 1X (POPMYBaHHS.

Marepiaau Ta MeToxu. Byno NpoBeIeHO BH3HAUCHHS BMICTY iHKOPIIOPOBAaHOTO °'CS
IUIIXOM NOPSMOro BHUMIPIOBAaHHS Ha JIYWIBHUKAX BHUNpoOMiHIOBaHHS moauHu (JIBJI) y
menikaniiB BockMu HIT KuiBcbkoi oGmacti — cc. Parika, JIyroBuku, Map’siHiBKa, 3eieHa
[Tonsna Ilomicekoi 006’enHaHoi TeputopianbHOi Trpomaau (OTIY) Ta cc. T'opHocraiinins,
Hutstku, [lickn, KapnummiBka IBankiBcskoi OTI. B poGori BukOpHcTaHO MaTeMaTH4HI,
JO3UMETPUYHI, paJloXiMI4HI METO/IH.

PesyabTaTn Ta BUCHOBKHU. B pesynbrati npoBeneHoro JIBJI-MOHITOpUHTY BCTaHOBIIEHO
Taki 0cOOIMBOCTI POPMYBaHHS 7103 BHYTPIIIHBOTO ONPOMIHEHHS Ha IOTOYHOMY €Tarli aBapii:

—cepelHl piuHi J03M BHYTPIIIHBOTO ompoMiHeHHS B obOcrexxeHux HII BapiroroTbes y
mexax 0,11 m3B-pix’ y c.Quratkn g0 0,022 m3e-pik”’ y cc. Kapmumiska Tta Ilicku B
IBankiBebkiit OTI Ta Big 0,014 m3B piK'l y ¢. Map’sniBka 10 0,031 m3B- piK'ly c. PariBka B
[Tomicekiit OTI" BiamoBimHO. MakcuManbHi 3apeecTpoBaHi I1HAMBIAYyalbHI piYHI 03U
BHYTpIIIHbOTO onpomiHeHHs: y IBankiBebkit OTT — 0,05 M3B-pi1<'1 y Memkanus c. [licku, y
IMomicekiit OTT — 0,20 M3B-pik " y Mermkanms ¢. 3enena [onsHa.

—C?pCI[H'i 71031 BHYTPILIHHOTO Qn_?omHeHHﬂ Yy lopociux BI/II'_LI%,l HIXK y ,[[iTe'I\/'I —-Bl,2pazay
IBankiBcpkit OTI (0,017 m3B-pik ™ — gopocimi, 0,014 M3B-pik™ — mitu), 1 y 1,6 paza y
ITomicekit OTT (0,021 M3B~pi1<'1— nopocii, 0,013 MBB-piK'l— JITH);

—CepelHl /103U BHYTPIIIHHOIO ONPOMIHEHHSI y YOJOBIKIB y 1,3 BHILI, HDK y KIHOK Yy
IBankiBebkiit OTI (womoBiku — 0,021 M3B~pi1<'1, xkiHku 0,16 M3B~pi1<'1), 1 gemo Oinbie, y 1,5
pasa — y [omichkiit rpomai (somoBiku — 0,026 M38-pik ™, sxinku 0,017 M3B-pik™);

—piBHI ONPOMiHEHHS y NMpodeciiiHuX rpymnax BiAPi3HAIOTHCS Majlo — HE3HAYHO BHILI PiBHI
ONPOMIHEHHS Y TpyIax ciy>KOOBIIIB Ta EHCIOHEPIB, HAWHIKY1 — Y TPYITl BIMCHKOBUX;

3apeecTpoBaHe 3HW)KEHHS PIYHMX 103 BHYTPIIIHBOIO ONpPOMIHEHHS B OOCTEXEHHX
HIIomicekoi OTI y 1,7pasa (0,030 m38-pix™y 2019 p. i 0,018 m3B piky 2022 p.), y IBankiBcEKOi
OTT y 1,1 paza (0,018 38 pix™y 2016 p. i 0,016 M38 pix™”y 2019 p.). MoxHa KoHCTaTyBaTH
MOIaJIbIIIe YITOBUTLHEHHSI 3HMKCHHS 103 OMPOMIHEHHS y TTOPIBHSHHI 3 MONEPEIHIMH POKAMHU
y IBankiBcbkiit OTI™ Ha Bigminy Bin Ilomicbkoi, B sikii yepe3 okymarito o0ctexxennx HII y
JIOTOMY—KBITH1 TPAaKTUYHO MOBHICTIO 0OMEXKEHE B1IBIIyBaHHS JICIB.

Kuo4oBi cjioBa: 1031 BHYTPIITHEOTO ONIPOMIHEHHS,BMICT 1HKOPIIOPOBAHOTO B3cs.
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MOZKJIMBICTH PAJIAIIIMHOI'O EKOIIUY B YMOBAX BIMHU B YKPATHI

THE POSSIBILITY OF RADIATION ECOCIDE IN THE CONDITIONS OF WAR IN
UKRAINE

Boiininekmii B.M., Xmwxkasak C.B., Jlosoum O.b.
Hayionanvuuii ynisepcumem 6iopecypcie i npupodokopucmyseanus Yxpainu, Kuis
khs2014@ukr.net

Voitsitskiy V.M., Khyzhnyak S.V., Dovbysh O.B.
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

Po3B’s13aHHs BifiHU JIepKaBOIO, 1110 BOJIOIE SJIEPHOI0 30pO€Er0, HE BUKJIIOYAE BIPOT1AHOCTI
ii 3acTocyBaHHA. YpaxylounMu (pakTopaMu 3aCTOCYBaHHS SIEPHOT Ta TEPMOSAEPHOI 30poE €:
ylapHa XBWJsS, CBITJIOBE BHUIIPOMIHIOBaHHS, MpPOHUKAOua pafiamis Ta paaioaKTUBHE
3apakeHHs. Po3paxoBaHO, 110 32 BUKOPUCTAHHS Maii’kKe OJIHOYACHO BCIiX 3araciB sSAEpHOI Ta
TepMosIepHOl 30poisaepuumu nep:kaBamu: Pociiiceka @enepanis, Cnomyueni Iltatu
Awmepukn, @pannis, BemukoOpuranis 1 Kwuraii mnpussene [0 3HUIIEHHSI3EMII K
riaHeTH.CueHapii po3BUTKY SAEpHOI BIHU (BiA «AJIEPHOTO JiTa», a L€ «sJepHe MEKIo», 10
«IIepHOI 3MMU») HAJ3BHYANHO [OKJIAJHO 3 HAYKOBHM OOTPYHTYBAaHHSM pO3IIIIHYTO 1
BUKIIQJICHO Y BIIKPUTUX JDKEpeliax, OCOOJIMBO B MEPioJ Tak 3BaHOI XOJOIHOI BIMHM MiX
CPCP Tta CIIA.

Boennuit exouua, COpuYMHEHUN BeACHHSIM BiiiHM Oynp sSKUMH 3aco0amu 30poi —
€0COOJIMBO TSDKKOIO (OPMOIO  €KOIHIY, IO TPHU3BOAUTH JO TOPYIIEHHS EKOCHCTEM
CepeloBHINa TMPOXKUBAHHS JIOAMHU B pe3ynbTaTi OoWoBux nmid. Haxkans B VYkpaini 1e
BiOyocs He nuuie mia dac [pyroi csitoBoi BiitHM (1939 — 1945 pp.), ane BinOyBaeThbCs 1
3apa3 BHACIHIJIOK pociiicbko-ykpaiHchkoi BiiiHM (3 2014 p.), ocobnuBo micis po3B’s3aHHd PD
noBHoMaclITaOHO1 BiiiHU (2022 p.). IlepeciuHiil Jr0AMHI BaXKO 3p0O3yMITH BECh XKaX sIAEPHOL
BiIfHH, OCOOJMBO KOJIM BEAYThCS PO3MOBH PO MOMIIUBICTh TUIBKU JIOKAJIBHUX TaKTHUYHHX
anepHux yaapiB. OJHaK BOHM MOXYTh OYTH MEpeAyMOBOIO J0 MOBHOMACHITaOHOI sIepHOI
BilfHU, SIKa MOYKE NMPU3BECTH J0 3HUILEHHS JIIOACTBA Ta NEPEBAKHOT KUITBKOCTI O10TH.

KpiMm Toro, icHyrOTh 1 1HIII JKepesia MOXKIIUBOTO pal0aKTUBHOTO 3a0py/IHEHHS JTOBKIULIA,
30KpeMa BHACIIJOK MOLIKO/KEHb EHEepreTHYHUX sJepHUX 00’ekTiB. Takuil HeraTuBHUIA
nocBin moB's3aHuil 3 aBapiero Ha YopHoOumnbebkih AEC (26.04.1986 p.) Ta icHYIOTh
BiZloMocTi ctocoBHO aBapii Ha AEC ®@ykycima (Anonis, 11.03.2011 p.), sKi ki1acudikyroTbes
AK TJ100aJbHI €KOJIOTI4HI KaTacTpou. B snepHiil eHepreTHili, Haxkaidb, BIAOyBalIMCh 1 1HIII
aBapii.

Hns mirounx B Ykpaini [liBnenHo-Ykpaincekiid, PoBeHCHKIN, XMETbHUIIBKINA, a TaKOX
3axorieHid P® waifOumpmiii B €Bpomi 3anopisekii AEC He BHKIIOYEHa 3arposa
MOIIKO/KEHHSI BHACHIIOK BOEHHUX il 3 BUKUAOM Y JIOBKUJUISI PalOaKTUBHUX PEYOBHH.
[TpryoMy MOIMIKO/PKEHUMH MOXYTh OyTH 1 JIOMOMDKHI MiIIPUEMCTBA, 30KpeMa CXOBHILA IS
30epiraHHsi siIEPHOTO TallBa, Y TOMY 4YMCIi BiAmnpansoBaHoro. B mpunmumi, Oyap sike
HiANPHEMCTBO SACPHO-TIATMBHOIO KOMILJIEKCY CTaHOBHUTH pajialliiiHy 3arpo3dy mpu Horo
MOIIKO/PKEHHI YU BUBEJCHHI 13 aay. PagioakTuBHE 3a0pyIHEHHS JOBKIUIA MOXe BiAOYTHCHI
3a YMOB pYHHYBaHHS, BHACIIZOK BOEHHHUX [ii, MEIUYHUX Ta HAyYKOBUX YCTAaHOB B SKHX
BUKOPHCTOBYIOTHCSI Pa/iioi3oToNU. Y BIHCHKOBUX JAISIX MOXYTh OyTH 3aCTOCOBaH1 Tak 3BaHi
«OpyaHi 60MOM» UM PasioNOTIYHUAN PO3CIIOI0YMM MPHUCTPiil - GoenpunacH, Ki MiCTATh CyMiIll
BUOYXIBKH Ta PallOaKTUBHUN MaTepia.

TakuM YMHOM, BHUKOPHUCTaHHA 3a BIHCHKOBHX i paJioaKTUBHOrO Matepiany abo
pYHHYBaHHS YCTaHOB Ta IIANPUEMCTB JI€¢ BOHHU 30€piraroThCsl UM BUKOPUCTOBYIOTBHCS — II€
CBILIOMUI pajiamiiiHuil eKouu, KUK MOTPiIOHO MONEPeaUTH BCiMa JOCTYIMHUMH 3aCO0aMH,
Ha yCiX MDKHApOJAHUX PIBHSIX.
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BIOMACA MIKPOOPTAHI3MIB IPYHTY 3AJIEZKHO BIJI CTYIIEHIO
PAJIOAKTUBHOTI'O 3ABPYIHEHHSA

BIOMASS OF SOIL MICROORGANISMS DEPENDING ON THE DEGREE OF
RADIOACTIVE CONTAMINATION

Bonxkoron 1.B.
Hayionanvuuii ynieepcumem biopecypcis i npupoodoxkopucmysanns Yrpainu, Kuis
i_volkohon@ukr.net

Volkohon L.V.
National University of Life and Environmental Sciences of Ukraine, Kyiv

VY HasBHIM JiTeparypi A0 CbOTOAHI HE ICHYE Y3TOUKEHOI TOYKHM 30py LIOAO BIUIMBY
10HI3yr0uOi paziamii Ha pO3BUTOK IPYHTOBUX MIKpOOpraHi3MiB Ta popMyBaHHs ix Oiomacu. ¥
OuTbIIOCT] MyOMiKaliil aBTOpU MPUXOIATH BUCHOBKY NP0 HETaTUBHY [0 PaJi0aKTUBHOTO
3a0pyAHEHHS Ha Il TOKa3HUKU. HeBimoMo Takoxk 4yu 30epira€Thesi BIUIMB pafiamii Ha IPYHTOBY
MikpoOioTy depe3 36 pokiB micis aBapii Ha YopHoOunbcekiit AEC. V 3B’S3Ky 3 UM MH
MIPOBOJIMIIM JOCHIIKEHHS HAa ABOX MOJITOHAX 3 Pi3HUM PIBHEM PaiOaKTHBHOTO 3a0pyIHEHHS.
[Toniron Ne 1 posramoBanuii y Hapomuipkomy paiioni YKutomupcekoi 00acTi € 30HOIO
000B’s13k0BOT0 (0€3yMOBHOT0) BifceneHHd. Ha 1pomy mOJiroHi oOpaHo TpU TOYKH IS
BiZIOOpY TPYHTOBHX 3pa3KiB 3 Pi3HUM CTYIIEHEM palioaKTHBHOTO 3a0pynHeHHs. [lomiron Ne 2
3HaxoauThcsl y 30HI BinuyxeHHs YAEC nopsa 3 1. 3. «Pynum micom». Ilomiron Ne 2 mae
YOTUPU TOYKH BIAOOpPY 3paskiB, sKI MAalOTh 3HAaYHO BUIIMKA piBEHb 3a0pyIHEHHS
pamioHyKIiaMu TOpiBHAHO 3 momiroHoM Ne 1. OnmHOpiIHICTH KIIMAaTUYHUX YMOB JIJISt
OKpPEeMHX IIOJIIFOHIB 3a0e3MeuyeTbes reorpapiuHol OMM3BKICTIO PO3TALIyBaHHS JIOCHIIHUX
TOYOK (MAaKCHMaJbHO JO KUIBKOX COTeHb METPIB MIDK OKpeMHUMM Toukamu). Ilutroma
AKTUBHICTh PaJIOHYKIIJAIB y BUOpaHMX MJig JOCHIIPKEHb TOYKaX BIJIPI3HAETbCA y pasu 1,
BIJITIOBIJTHO, /1032 OIPOMIHEHHS IPYHTOBOI MIKpOOIOTH TakoXk Oy/ie BIIPI3HATHCS Y Pa3H.

Y auHaMinmi JOCHIDKYBalIM BMICT y TIpPyHTI OloMacH MIKpOOprasismiB (cyOcTpart-
IHIlyKOBaHHI pecIipaTOpHUI METO/T) 32 BUKOPHCTAaHHs Tra30Boro xpomatorpaga «Chrom-5».

VYV Xxoai JOCHiP)KeHb BCTAaHOBIJIEHO, II0 HEBUCOKI PIBHI PaJl0aKTUBHOIO 3a0pyJHEHHS
CHPUSAIOTh aKTHUBI3allii po3BUTKY MiKkpoopraHi3MiB. Ha nosironi Ne 1 HakonuueHHst MiKpoOHOT
MacH OyJi0 HaiMEHIIMM 3a c1a0Koro 3a0pyAHEHHS 1 HalOUIbIIMM — 3a MiIBUILEHOTO. Y TOH
e Yac, aHaji3 IPyHTy Ha mouirosi Ne 2 mokas3aB 3HauHO HIKY1 (B MeKaX OJHOTO TOPSJIKY)
MOKa3HUKH, OCOOJIMBO y TOUIl 3 HAWBUIIUM piBHEM 3a0pYAHEHHS.

OTxe, MPOBEJCHI JOCTIKEHHS CBIUaTh MPO 3aJEKHICTh PO3BUTKY MIKPOOPIaHi3MiB BiJl
piBHS 10HI3yr0O4OI paniaiii. BimHocHO HeBHCOKI 11 piBHI Ha mojironi Ne 1 (mo 1,6 mxI'p/rox.)
CHPUSUIM HAKOMMYEHHIO MIKpOOHO1 6ioMacu y rpyHTi. BHCOKI piBHI NOIVIMHEHUX /103 Y IPYHTI
nosiirony Ne 2 (Bix 3,7 no 61,6 1, ocobnuBo 3a notyxHocTi 103u 84,0 mI'p/roz.) HeraTuBHO
BIUIMBAJIM Ha JIOCTIJUKYBaHI TOKAa3HMKH. TakuM UYHMHOM, MOXKHA CTBEPKYBaTH, IO
HEraTUBHUU BIIMB BUCOKUX J103 pajiamii y 30H1 BimguyxeHHs YopHoOumnbcbkoi AEC Ha
¢dopmyBaHHs 0i0MacH MiKpOOPTaHi3MiB 30€pira€ThCsi MPOTATOM TPUBAJIOTO Hacy.

KmrouoBi ciaoBa: YopuoOunechka AEC, pagioaktuBHe 3a0pymnHeHHs, Oiomaca
MIKpPOOPIaHi3MiB.
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CYYACHUI CTAH JOCIIKEHHA ®I3I0JOTTYHUX I TEHETUYHHUX
XAPAKTEPAUCTHK POCJIMH POJIUHU SALICACEAE 3A III YIBTPA®IOJETY

THE MODERN STATE OF RESEARCH OF THE PHYSIOLOGICAL AND GENETIC
CHARACTERISTICS IN PLANTS OF SALICACEAE FAMILY UNDER THE
ACTION OF ULTRAVIOLET

Sluis B.
Incmumym kaimunnoi 6ionoeii ma eenemuunoi inowcenepii HAH, Yxpainu, Kuis, Yxpaina
scientist0612@gmail.com

Yatsiv V.
Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Beryn Ta mera. HanmipHi piBHI ynbTpadioneToBoro BunpominoBanss Tairy B i C MOXyTbh
BUKJIMKAaTU psJI HOpYIIEHb Yy oOpraHi3mMax pociauH. Ha cborogHi icHye IOCHTH Maio
JOCTI/KeHb, TIPUCBSYECHNX BIUIMBY Y®-BUIIPOMIHIOBAHHS HA JEPEBHI POCIMHU B LIJIOMY, 1 B
TOMY YMCIHi ¥ 0710 BIMBY Y®-B-BUnpoMiHIOBaHHS Ha JIEpEeBHI pOCIHHH poauHu Salicaceae.
AKTyanpHICTh JaHOI poOOTHM TONATaE B JOCI/DKEHHI BIUIMBY €KcIpecii TeHiB,
BIJIMOBIAAIbHUX 3a CTIMKICTh 10 Y®-BUIPOMIHIOBAHHS, Ha POCTOBI XapaKTEPUCTUKU 1
BUPOOHHUIITBO OiOMacH y TOTOJII Ta BepOM B CBITII M100aNbHUX 3MiH KiimMary. MeToro pobotu
€ JochipkeHHs BIUMBY Y®-B-BumpomiHioBaHHS Ha  (i3ionoriyHi Ta TeHETHYHI
XapaKTEepUCTUKH Yy IEPEBHUX POCIUH ponuHu Salicaceae.

Marepiaau ta mMeronm. [ BUpIlIEHHS MOCTABIEHOT METH IUIAHYETHCS 3aCTOCOBYBATH
HACTYIHI METOJM: MIKPOKJIOHAJbHE PO3MHOKEHHS B KyJbTypi In vitro, ITJIP i TUJIP y
pearbHOMY uyaci, OlOMeTpHUYHI BHUMIpPIOBAaHHsS, KOH(OKaldbHAa Ta CBITIOBa MIKPOCKOITIS.
O06’exkTamMu OCHIIKEHHS OyyTh BUCOKOIIPOAYKTUBHI KJIoHU Tonoji «HoBoGepiiHchKka-3» Ta
BepOu «OKuromupcebka-1», a Takox T'eHH, 3aJIy4eHi J10 BiIMoB1/I1 Ha [it0 Y® BUIIPOMIHIOBAHHS
y naHux kioHiB. 3a gonomoror OTIP-crekrpockomnii Oyie AociiKeHo BMICT amif | Ta amif
I nomeHiB y nMUCTKaX.

PesyabraTn Ta BHCHOBKH. B XOml [OCHIKEHHS OYIKY€TbCS BHSBUTH 3MIHH B
ONPOMIHEHUX PpOCIMHAX HACTYIHUX OIOMETpUYHUX, OIOXIMIYHMX Ta (Hi31070r1YHUX
napameTpiB: MBHAKOCTI POCTYy Ta HaKOMUYEHHs 010MacH, JTOBXWHU CTeOa, TUIONI JUCTKIB,
BMICTY XJI0podiny, aHTOLIaHIB Ta (I1aBOHOIIB, 3MIHH Yy (DYHKI[IOHAJIBHOMY CTaHI MPOIUXIB.
MosxnuBe 3poctaHHsl BMicTy amia I nmomeniB 3a nii YO-BUIIPOMIHIOBaHHS CBIAYHUTHME IPO
YTBOPEHHS MPIOHOMOIIOHMX O1IKIB B JIMCTKAX TOMOJII Ta BEpOH.

Ioasika. PoGota miaTpumyeThes rpanToM HamioHambHOro (OHIY AOCHIKEHb YKpaiHu
(Ne 2020.02/0316).

KurouoBi ciaoBa: ymeTpadioneroBe BUIIPOMIHIOBaHHs, BepOa, Tomomns, OTIP-
CIEKTPOCKOTTISI.
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BIIJIUB UV-B BUITPOMIHIOBAHHS HA ®EPTUJIBHICTD TA CTEPUJIBHICTD
EHAEMIYHOI'O BUAY POCJIMH GYPSOPHILA THYRAICA KRASNOVA
(CARYOPHYLLACEAE)

THE EFFECT OF UV-B RADIATION ON THE FERTILITY AND STERILITY OF
THE ENDEMIC PLANT SPECIES GYPSOPHILA THYRAICA KRASNOVA
(CARYOPHYLLACEAE)

I03ux M.A.
Hayionanvnuii ynisepcumem biopecypcie i npupoookopucmyeanus Yxpainu, Kuis, Ykpaina
yuzyk.mykola@gmail.com

Yuzyk Mykola
National University of Bioresources and Nature Management of Ukraine, Kyiv, Ukraine

Introduction and aim. The increase in the intensity of ultraviolet radiation affects the
morphophysiological and biochemical parameters of plant organisms. These changes depend
on the biological structure being analyzed, the stage of ontogenesis, genotype and conditions
of irradiation: dose, power, spectral composition. The effect of increasing 70 long-wave UV-B
radiation is changes in the reproductive function of plants. Endemic and rare plant species,
one of which is the investigated Gypsophila thyraica Krasnova, require detailed study and
protection.

Materials and methods. Pollen of the rare species G. thyraica was collected in the
conditions of the reserve "Verbetsky Tovtry" (Khmelnytskyi region). The source of ultraviolet
rays was a UV Lamp 36, with radiation in the wavelength range of 253.7 um. Irradiation of
anthers took place according to the scheme of the experiment: option 1 — irradiation time of
10 minutes; option 2 — 20 minutes; option 3 — 30 minutes; option 4 — control, pollen was not
irradiated. The quality of pollen was evaluated using the iodine method (fertilization ability)
and the method of intravital dyes according to V.N. Yurtsev (viability) using a standard
microscopic technique (Bresser Trino Resercher). Pollen grains (p.z.) were counted in 20
fields of view at a microscope magnification of 10x10 for each variant. Statistical processing
of the research results was carried out according to generally accepted methods.

Results and conclusions. It was established that the fertility of G. thyraica pollen in
natural populations during the flowering period of plants is high, but the sterility is very low.
After additional UV-B irradiation at different exposure options (10, 20, 30 min), pollen
fertility indicators decreased slightly, which indicates relative resistance to small doses of UV-
B irradiation. Fertility of pollen with short-term irradiation (10-20 min) doubled, with longer
(30 min) it decreased to the level of the control group, which indicates the stimulating effect
of the first and the suppressing effect of the second variant of irradiation.

Keywords: Gypsophila thyraica, pollen, ultraviolet irradiation, viability, sterility, fertility.
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THE EFFECT OF KOJIC ACID ON PISUM SATIVUM UNDER UV C IRRADITION

Zhuk 1., Kovbasenko R., Shylina J.
Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine
Kyiv, Ukraine
ivzhukvi@gmail.com

Introduction and aim. UV-C irradiation is being considered as a disinfection and a
stimulation method to prevent and treat plant infections in greenhouses. UV-C could kill
microorganisms on the leaf surface by induce changes in DNA structure and damage
phytopathogen cells. However, there are also possibilities of negative consequences for plant
tissues too even with low doses. Therefore, the ways for supporting the plant protection
during UV-C treatment must be studied to enhance the useful effect and minimize the risks of
plants damaging. Kojic acid as an antioxidant and inhibitor of melanin synthesis could modify
the influence of UVC on plants. In our previous work, we have shown that kojic acid had the
stimulation effect for plant non-specific immunity and decreased the damage of fungal
pathogens in wheat plants. So the aim of our research is to combine the UV C irradiation and
kojic acid treatment and study the effect of both on plants.

Materials and methods. Pisum sativum plants cv. Aronis were grown in water culture
conditions during 14 days then treated by kojic acid solution (0,1 1mM) The 10kJ dose were
obtained by Philips Special TUV 30 W lamps during 24 minutes. The content of hydrogen
peroxide was measured in leaves during the experiment spectrophotometrically according to
Chen, Kao method. Morphometric parameters were measured too. The data was statistically
processed.

Results and conclusions. The UV-C by itself caused during the experiment the slight
growth delaying by decreasing the plant height. Some leaves were damaged under UV-C
irradion that was observed by their rapid degradation and senescence. However, these Pisum
sativum plants developed new leaves several days after UV C treatment and stayed alive. The
hydrogen peroxide is known as a signal molecule and an important chain in the antioxidant
protection system. It is shown that the level of hydrogen peroxide increased significantly after
UV C treatment, the highest content of hydrogen peroxide were determined 7 — 10 days after
irradiation. The kojic acid treatment without the irradiation stabilized the level of hydrogen
peroxide in plant cells and the values were similar to control. However, the combination of
kojic acid and UV C irradiation induced the dramatical increasing of hydrogen peroxide
content in leaves until the 10™ day after treatment. At the time point of 14 days after the kojic
acid treatment and irradiation the level of endogenous hydrogen peroxide in Pisum sativum
leaves stabilized just at the control level but in plants without kojic acid treatment the content
of hydrogen peroxide after the irradiation were still high, nearly two folded compared to
control.

It is established that kojic acid modified the plant adaptive answer by enhancing the
activation of plant signal and antioxidant systems so there is a perspective way to improve the
usage of UV C for plant protection against diseases.

Keywords: UV C, Pisum sativum L., kojic acid, hydrogen peroxide, plant protection.
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INFLUENCE OF CHRONIC GAMMA-IRRADIATION ON PATHOGENICITY
FACTORS EXPRESSION OF THE BACTERIA PSEUDOMONAS AERUGINOSA

Zhuk 1., Shylina J.!, Molozhava O.%, Shevchenko J.°
YInstitute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine
*Educational and Scientific Centre "Institute of Biology and Medicine™ of Taras Shevchenko
National University of Kyiv, Kyiv, Ukraine
3Syngenta AG, Basil, Switzeland
ivzhukvi@gmail.com

Introduction and aim. The influence of the chronic irradiation on microorganisms in
ecosystems contaminated with radionuclides has been insufficiently studied. It is known that
the long-term exposure to the radiation in low doses leads to changes in the microflora
activation, its resistance to adverse environmental factors and pathogenic properties. There is
an effect to enhance the bacteria pathogenicity due to the stimulation of their pathogenicity
factors expression. The aim of our research was to investigate the influence of the chronic
gamma-irradiation on the cell proliferation, the expression of pathogenicity factor pyocyanin
and the protective pigment pyomelanin of bacteria Pseudomonas aeruginosa.

Materials and methods. P. aeruginosa bacteria of phytopathogenic strains (IMB 9024,
IMB 9095, IMB 9096) and saprophytic strains (IMB 8614, IMB 8615) were exposured to the
chronic irradiation for 8 days (test tube with **’Cs, dose rate 1.2.10°® Gyl/s, the absorbed dose
is approximately 0.008 Gy). Control cultures were under the same conditions without
irradiation. The proliferative activity of bacteria and the content of pyocyanin and pyomelanin
were determined spectrophotometrically in relative units. The Aggp and Agoo Wavelengths were
used to determine cell density. The concentration of pyocyanin was measured at wavelengths
Aspo and Agzo. The concentration of pyomelanin was determined at A400. The data was
statistically processed.

Results and conclusions. Chronic gamma irradiation of bacteria for 8 days led to increase
pyocyanin concentration in all phytopathogenic strains of P. aeruginosa (IMB 9024, IMB
9095, IMB 9096) in the experiment. The highest level of the pyocyanin synthesis stimulation
was in the strain P. aeruginosa IMB 9024 with the properties of a polyspecific pathogen.
Chronic gamma irradiation of bacteria led to the stimulation of the pyomelanin formation in
phytopathogenic strains of P. aeruginosa IMB 9024 and IMB 9096. However, such
stimulation was not observed in saprophytic strains. It is established that chronic irradiation
caused the significant increase (approximately 1.5 times) in the proliferative activity of the
pathogenic strain P. aeruginosa IMB 9024. The increase in the reproduction rate was also
detected in other phytopathogenic strains P. aeruginosa IMB 9095 and IMB 9096. Thus, we
have shown that the chronic irradiation of bacteria had the stimulation effect on the
pyocyanine and the pyomelanine synthesis and cell proliferation of the phytopathogenic
strains P. aeruginosa. We could conclude that the chronic irradiation may be the source of
variations more for pathogenic microorganisms than for saprophytic ones. We suppose that
the reason is the natural competition and for pathogenic strains is important to be under the
low radiation with the higher level of protection via pyomelanin stimulation and have more
toxic weapon such as pyocyanin against another microorganisms according to their aggressive
life strategy. Those that lost the battle may become the resource for saprophytic
microorganisms.

Keywords: chronic gamma-irradiation, Pseudomonas aeruginosa, pyocyanine,
pyomelanine, cell proliferation.
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JIsI XPOHIYHOI HEIOHI3YIOUYOI YJIBTPA®IOJETOBOI PAJIIAIIT HA
POCJIMHU I'OPOXY

EFFECT OF CHRONIC NONIONIZED ULTRAVIOLET RADIATION ON PEA
PLANTS

Kyk B.B., MixeeB O.M., OBcsanikosa JL.T.
Tnemumym kaimunnoi 6ionozii ma cenemuynoi inocenepii HAH Yxpainu, Kuis, Ykpaina
vzhukv@gmail.com

Zhuk V.V., Mikheev A.N., Ovsyannikova L.G.
Institute of Cell Biology and Genetic Engineering National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Beryn Ta Meta. 3pocTaHHs KUTLKOCTI yabTpadiosieToBoi pamialii, 30kpema yasrpadiosiery
B (Y®-B) y cnekrpi COHSYHUX MPOMEHIB, SIKi JOCITalOTh MOBEPXHI POCIMHHOTO MOKPHUBY,
HiJBHUIYE PHU3UKU YHIIKO/DKCHHS KYJIBTYPHHX POCIHH, 3HIDKYE iX HPOIYKTUBHICTH, TOMY
JOCIIKeHHS 1X peakiii Ha fit0o Y®-B 3anumaerscs aktyanbHo npobdiemoro. PiBai YO-B
OTIPOMIHEHHS 3aJIeXKAaTh BiJl CE30HY, TOBIIMHKM O30HOBOTO Iapy i Juisi €BpONH CKIANAIOTh Bix
2 1m0 4 KI[)K/M2 Ha JieHb. MeToro poOoTH Oya0 BUBUEHHS BIAMOBIAlI POCIWH TOpPOXy Ha IO
XpOHIYHOTO onpomineHHs Y®-B.

Marepiaiun Tta meroau. PocnuHu ropoxy copty [OTiBCbkHil BHpOIIyBadud B yMOBax
BOJIHOI KYNIBTYpH 3a TEMIIEpaTypu 24°C, TpuBanocti aHA 16 1 Houl 8 romuH. JlocmiaHi
pociauHHU y ¢a3i 3 sApyciB JMCTKIB MiJaBaIu Aii X[Z)OHi‘{HOFO Y®-B onpomMiHeHHs 103aMH 3,
3,5 1 4 xJlx/M* Ha 1eHb noryxHictio 0,8 Br/M” mpoTsirom 5 AHIB, sIke CTBOpIOBajM 3a
nornomoror Y®-B namn ¢ipmu Philips. KoHTponbHI pocnuHM 3axuiiany CKISHUM (QiIbTpoM
TOBIIMHOKO 5 MM. BusHaueHHS BMICTY (POTOCHMHTETMYHMX HITMEHTIB Yy JIUCTKAaX TOPOXY
npoBoauiy 3a Jlixtenranepom, nepekucy BojHio (I1B) —3a Yen ta Kao.

Pe3ynbratu Ta BHCHOBKH. Bcranomineno, mo gis go3u YO-B 4 1<I[>1</M2 Ha JICHb Ha
pPOCIMHU TOpoXy Oyna iHriOyrouor 1 CHpPUYMHATA HE3BOPOTHE YIIKOKEHHS amiKaJbHOL
MEPHUCTEMH TaroHa, siKe MPU3BOAWIO JI0 YIMOBILIBHEHHSI POCTY Ta 3aru0esi pociuH uepe3 2
THXHI micns ix ompomiHeHHs. [is mo3u 3,5 KI[)K/MZ Ha JIeHb BUKIIMKAJla 3pOCTaHHSA
egaorenHoro Bmicty I[IB y 3,5 pasu, pizke 3MeHIIEHHS] BMICTY XJIOPOQLIY y ONPOMIHEHUX
JMCTKAX, YIIKOKEHHS 2 BEPXHIX SPYCIB JIMCTKIB, SIKI MPOTATOM JABOX TH)KHIB 3MIHIOBAJIMCh
HOBHMH. OINPOMiHEHHS 103050 3 KJ[k/M” Ha JICHb BUKIIHKAJIO YIIKOKCHHS OJHOTO BEPXHBOTO
ApYCy JHUCTKIB, sIKi OyJIM 3aMiHEHI HOBMMH INPOTATOM OJHOTO THXKHSI MICIs 3aBepIIeHHs Aii
Y®-B. Mlis YO-B y nosi 3 K JIok/M? MPHU3BOJIMIA JI0 3pOCTaHHs eHjoreHHoro piBHsA [IB y
JUCTKaX y 2-3 pa3u MOPIBHSIHO 3 BiANOBIAHUMH PIBHSAMH Y POCIMH KOHTpOJr0. OIHOYACHO
B1I0yBaJIOCh 3pOCTaHHS BMICTY KapOTHHOIIB y JIucTKax. OTprMaH1 pe3ynbTaTu CBII4ATh, 110
XPOHIYHE OMPOMiHEHHs PocIiH Topoxy Y®-B y n03ax, Bummx 3a 3 kJ/UK/M? Ha JeHb 31aTH
CIPUYUHATH YIIKOJDKEHHS, K1 MPUTHIYYIOTh PICT, 3HWXKYIOTh MPOAYKTHUBHICTb. [ist 1031 4
kJlk/M? HAa JeHb BHSBWJIACH JICTAIBHOIO JUIS MOJOIMX POCIHH Topoxy. TakuM UHHOM,
301IbIICHHS 103U XPOHIYHOTO ONpoMiHeHHsI Y®-B y moMipHUX MIKMPOTaX HETaTUBHO BILINBAE
Ha KYJIBTYpPHI POCIMHHU TMOMIpHOI 30HHU, CIIPUYUHSIE OKCUAHUN CTpec, pyHHAIlil0 MIrMEHTHOTO
KOMIUIEKCY JUCTKIB. [liBUIIEHHS BMICTY KapOTHHOIMIB Yy JIMCTKaX BUKOHYE 3aXUCHY
¢yHkIio, 3a0e3medye yTHIII3aLil0 HAUIMIIKY aKTUBHUX ()OPM KHUCHIO, CIIPHUS€E BIXKMBAHHIO
POCJIMH B CTPECOBHX YMOBAxX CEpPEIOBHIIA.

Karwuosi cioBa: Pisum sativum L., Y®-B, porocunrernuni mirmentu, [1B.
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CTUMVYJIAIIA YO-C I PEHTTEHIBCBKUM HHEPEAITIOCIBHUM
ONMPOMIHEHHSAM HACIHHSA BMICTY AHTUOKCUIAHTIB Y CYHBITTAX
POCJIMH 'EHOTHUIIIB MATRICARIA CHAMOMILLA L.

STIMULATION OF ANTIOXIDANT CONTENT IN FLOWERS OF MATRICARIA
CHAMOMILLA L. GENOTYPES BY UV-C AND X-RAY IRRADIATION OF THE
SEEDS

Kyx B.l, CoxkoJioBa I[.l, [TuedoBChKa C.l, Cakana B.l, I'mymenko H.Z, Kpagenp 0.
1IHcmumym KimuHHoi 6ionoeii ma cenemuynoi indgcenepii HAH Ykpainu, m. Kuis
Z,ZZOCﬂidHa CMAaHYisL TIKAPCOKUX POCIUH ITHCmumymy azpoekonoeii i npupoooKopuUcmy8aHHs.
HAAH Vkpainu, JlIyonu
vzhukv@gmail.com

Zhuk V.1, Sokolova D.!, Pchelovska S.*, Sakada V.*, Glushchenko L.%, Kravets O.*
YInstitute of Cell Biology and Genetic Engineering, NAS of Ukraine, Kyiv, Ukraine
’Research Station of Medicinal Plants, Institute of Agroecology and Nature Management,
NAAS of Ukraine, Lubny, Ukraine

Beryn Ta meta. JlocmiuTH BiAMIHHOCTI y CTHMYJSLIIBMICTY (IaBOHOIMIB 1 ()EHOINIB Y
CYLBITTSIX POCIMH BOCBMHU TI'€HOTHUIIIB POMAILKM anTeyHoi mpu nepeanociBHomy Y®-C ta
PEHTTeHIBCHKOMY OTIPOMiHEHHI HACIHHSL.

Marepiaau Ta meronu. JlociikeHHs poBeeHo Ha 8 reHotunax Matricaria chamomilla
L. byno Bukopucrano 6 cepTu(IKOBaHMX COPTIB PI3HOrO TreorpaiyHOro MOXOMKEHHS 1
HECOPTOBHI Marepian, 1o (GakTH4HO € enadiyHUMH ekoTunamu. [IoBTOpIOBaHICTh AOCTINY
TpukparHa. Cyxe HaciHHS OIPOMIHIOBAJIM Ha PEHTIreHIBCbKINA ycTtaHoBII PYM-17 npu nosi 5
—15 Tp, noryxnicte no3u 1,42 clp/c. YO-C onpomineHHs mpu go3i 5 — 15 K JIK/ M2
npoBoauiu Ha ycranoBii OBM-150 M (Vkpaina) 3 aBoma nammnamu Philips Special TUV 30
W (Bupobnuk Hinepnanau). Bubip 103 onmpomiHEHHs SK peHTTeHiBcbkoro, Tak i YO-C
BU3HAUaJIM Ha OCHOBI MOOY/IOBH JTO30BUX 3aJIC)KHOCTEH B APUHI «MAJIUX» 103 TIOTIEPEIHBO Ta
1l MOKA3HUKHU 3aKPIMJIEHO MaTeHTaMu YKpaiHu.

PesyiabTaTu Ta BUCHOBKM. BUSIBIIEHO Ipyny T'€HOTHUINIB, Y SIKUX CTUMYITIOIOYMNA BIUIMB Ha
BMICT aHTHOKCHJIAHTIB Jae mnepeBaxHo Y®D-C ompoMiHEHHs, a TaKoX TpynH 31 3HAYHUM
MJBUIICHHAM BMICTY aHTHOKCUIAHTIB MPU PEHTTeHIBChKOMY onpoMmiHeHHi. [loka3aHa Bucoka
3Hauyma kopemsuis (R = 0,84) Mk cTUMynsiiero cUHTE3Y (DIaBOHOIIB PEHTI€HIBCHKUM
OTIPOMIHEHHSM 1 pIBHEM IIUX aHTHOKCUIAHTIB B KOHTpoJi. Bumma 3a cepennto (R = 0,64), ane
HE3HauyIlla, KOPEJSLis CIOCTepiraeTbcs MK piBHEM BMICTYy (naBoHoifiB mpu YO-C
CTUMYJISLIT 1 piBHEM LUX aHTHOKCUIAHTIB B KOHTpoii. Kopensmito Mixk BMiCTOM (EHOMIB B
KOHTPOJI 1 MABUIIICHHSIM I[HOTO TTOKa3HUKA TIPU ONTPOMIHEHHI HE BUSBIICHO.

[o0BHUM pe3yabTaTOM JOCHIPKEHHSI € BCTAHOBJICHHS 3HAYHOI 3aJIe)KHOCTI e(eKTy
CTHUMYJISIIIII BiJl TEHOTHITy POCJHH, IO BKAa3y€ Ha HANMPSIMKH TEOPETUYHOTO IOCIIKCHHS
MEXaHI3MiB 1IbOTO SBUIIA. 3 1HIIOrO OOKY, BCTAHOBJIEHO, 110 PO3PaxXyHOK JIHIMHOT KOpesii
[Tlipcona € pocuth iHGOPMATHUBHUM TMpH BiAOOPY TEHOTHMIB JJs Ol10TEXHOJOTIYHOTO
BUKOPHCTAHHS.

Kawuosi cioBa: Pre-sowing seeds radiation exposure, UV-C, X-rays, antioxidant
protection
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CURRENT DISTRIBUTION OF **'CS IN HIGH MOISTURE SOILS OF BLACK
ALDER FORESTS IN UKRAINIAN POLISSIA

Zhukovskyi 0.V.}, Krasnov V.P.2
Polisky Branch of Ukrainian Research Institute of Forestry and Forest Melioration named
after G. M. Wsotsky, Dovzhyk, Zhytomyr region, Ukraine
2Zhytomyr Polytechnic State University, Zhytomyr, Ukraine
zh_oleh2183@ukr.net

Introduction and aim. Black alder (Alnus glutinosa (L.) Gaertn.), which is one of the
main forest-forming species of Volyn and Zhytomyr Polyssia forests, grows in various forest
site types but its largest areas are located in damp fairly fertile site type — 134,793 ha
(66.7 %). Damp fairly fertile site type soils are quite diverse in terms of mechanical
composition, and the areas where they are distributed very often have specific hydrological
conditions, which affect the intensity of chemical elements migration within the limits of
small circulation of substances in forest ecosystems. These circumstances require more
detailed studies on the radionuclides distribution in order to predict possible rates of their
migration to the components of forest phytocenoses. The purpose of the research is to
establish current distribution of *3'Cs in damp fairly fertile site type soils within black alder
plantations at different frequency and degree of irrigation.

Materials and methods. The study was carried out in 2022 at Luhyny Forestry branch of
the State Enterprise "Forests of Ukraine” on 2 sample plots planted in different phytocenoses
of damp fairly fertile site type (C4): Alnetum (glutinosae) caricosum (brizoides) and Alnetum
(glutinosae) phragmitoso-caricosum (acutiformis). The soils are peat-sod-medium podzolic,
illuvial-gley on water-glacial deposits. During the study, generally accepted methods of forest
radioecology were used.

Results and conclusions. It was established that there is a significant difference in **'Cs
content in forest litter of various alder phytocenoses: in Alnetum (glutinosae) caricosum
(brizoides), there is 27.3 % of the total radionuclide activity in soil, and in Alnetum
(glutinosae) phragmitoso-caricosum (acutiformis) — 13.7 %. There also differences in the
distribution of this indicator in the mineral part of soil. Thus, in the first phytocenosis, the
share of radionuclide activity is the following: in soil layers of 0-10 cm — 58.2 %, 11-20 cm —
11.1 %, 21-30cm — 2.5%, and in the second phytocenosis — 68.6, 10.6 and 5.2 %
respectively.

It is known that *’Cs migration in soil is influenced by various factors, in particular soil
moisture. Thus, the areas where Alnetum (glutinosae) caricosum (brizoides) phytocenosis is
widespread belong to non-wetlands, while the areas with Alnetum (glutinosae) phragmitoso-
caricosum (acutiformis) belong to periodically flooded areas. In the first phytocenosis, there
iIs more accumulation of forest floor and its slower mineralization. In the second
phytocenosis, which is characterized by a less developed live above-ground cover, the forest
floor mineralizes quickly and retains few radionuclides. Besides, it is possible that a part of
3'Cs in the Alnetum (glutinosae) phragmitoso-caricosum (acutiformis) is washed out of the
forest floor by water during the flooding period and transferred to the adjacent areas. It is also
possible that a similar wetting regime in this phytocenosis slows down the migration of the
radionuclide into the deeper layers of soil.

Keywords: radionuclide, total activity, phytocenosis, forest floor, damp fairly fertile site
type (Ca).
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YYACHUKIB JIKBIJALII HACJIJAKIB ABAPII HA YAEC

SPONTANEOUS AUTOPHAGY IN PERIPHERAL BLOOD LEUKOCYTES OF
CLEAN-UP WORKERS OF THE CHORNOBYL ACCIDENT

3Bapuy JI., bazuka /I.
eporcasna yemanosa "Hayionanenuii Haykoeutl yenmp paodiayitinoi meouyunu HayionanvHnoi

axkaoemii meouunux Hayx Ykpainu", Kuis, Yxpaina
l.zvarych@ukr.net

Zvarych L., Bazyka D.
State Institution "National Research Center for Radiation Medicine of National Academy of
Medical Sciences of Ukraine™, Kyiv, Ukraine
l.zvarych@ukr.net

Beryn Ta mera. Ayrodaris — kataboniyHUI MexaHi3M, 1110 3abe3neuye romeocTas KiIiTHH i
TICHO OB’ s3aHMH 3 cHcTeMOIO Binmosiai Ha nmomkomkeras JJHK. Icaye Opak ganux mpo nito
10HI3yI0OYOTO BHIIPOMIHIOBaHHS Ha MEXaHI3MM akTuBalii Ta perymsuii ayrodarii y
JeKonuTax, Ta ii poiab y (QyHKIIOHYBaHHI IMyHHOI CHCTEMH JIIONMHH SIK y paHHIH, Tak 1y
BiJlJaJICHUI Mepioau Mmicis onpoMiHeHHS. MeTa poOOTH — BU3HAYUTU CIIOHTAHHY aKTUBHICTh
ayrodarii y neiikonurax nepudepruyHOi KpOBI yYaCHMKIB JIIKBijallii HAcHiAKiB aBapii Ha
YAEC.

Marepiaau ta Meronu. OcHoBHa rpyna — 39 yyacHHKIB JIIKBIJAllll HACc/IIIKIB aBapii Ha
YAEC (Bik 5663 pokiB) i3 3aJ0KyMEHTOBaHMMHU jo3aMu ompomiHeHHs 9-990 wm3s.
KontponpHa rpyna — 13 oci6 vonoBivoi crari (Bik 51-77 pokiB). Jlelikountu nepudepudnoi
KpOBI 1HKYOyBajM NMpOTAroM 2 roj y noxxuBHoMy cepenouili RPMI-1640 3 L-rmytaminom Ta
NaHCO;3 y cranmapTHHX yMOBax 3 Ta 0e3 JomaBaHHS XJIOpoXiHY. PiBeHb excrpecii Mapkepa
ayrodarii — Oiika LC3B Bu3Hauanu MeTo10M MPOTOUHOI HUTOMETpii. MeziaHa IHTeHCUBHOCTI
dnyopecueniii (MFlcponrammii) LC3B cranoBmia 6azanpuuii piBeHs ayrodarii. LIBuakicts
ayTo(ariuHoro noTokKy pospaxoByBaiu 3a GopMynoro MF Iy, opoxin-sasnoxosanmii = MFlcnonranmmit.

Pesyabratn Ta BHCHOBKHM. BusBieHo cratuctuyHo 3Hauymie (p < 0,05) miiBHUILEHHS
piBHs cnoHTanHoi (10227,0 (7655,5; 12130,5)) Ta xmopoxiH-3a0I0KOBaHOi ekcripecii Oinka
LC3B y rpanynorutax (9877,0 (8063,0; 14422,0)) i monouurax (11727,5 (8767,0; 16702,0))
nepupepuyHoi KpoBi OCi0 OCHOBHOI TpyHH IMOPIBHSHO 3 KOHTPOJIbHOIO Trpymoio (8697,0
(6304,0; 10172,0)), (7994,5 (5994,0; 9867;0)) i (9005,0 (6119,0; 12575,0), BinmoBinHO.
[IBuKicTh ayTo(ariyHOro MOTOKY Y MOHOIIMTax OCi0 OCHOBHOI rpynu Oyina CTaTUCTHYHO
3HavyIle miaBuieHo (2624,0 (1069,0; 4966,0), p < 0,01) BiTHOCHO TTOKa3HUKA KOHTPOIHHOI
rpynu (288,0 (147,0; 907,0)). He 3HaiimeHo BiAMIHHOCTEH MOCTIIKYBaHUX IMOKA3HHUKIB Y
aimdonuTax ocid rpyn obcrexxeHHs. OTpuMaHi pe3yabTaTH MOXHA MOSCHUTH MOXKJIMBUM
HaKONMYEHHSIM TE€HETHYHUX MYTalliii Ta TIOMIKO/PKEHb CTapifodYMMH Te€MaTOIOSTHIYHIMHA
ctoBOypoBumu kimituHamu (I'CK), a Takok ¥WMOBIpHMM 30€peKeHHSM pajaialiifHoO
ymkomkenoro myny ['CK. 3a paxyHOK MOCTIMHOTO yTBOPEHHSI HOBHX KJIOHIB HEUTPOQITIB i
MOHOIIMTIB Y 3B’S3KY 3 iX KOPOTKOIO TPHBAJICTIO )KUTTS, HIMOBIPHICTb Mepeaadl MOLUIKOIKEHb
Bin ['CK no xmiTuH MienoigHoro psay 30uibliyeTbea. ToMy y AaHMX CyONmOmyssiii
JeWKOIMTIB BUII Oa3anbHi piBHI ayrodarii, HDK y JdiMQOIUTax, CIpIMOBaHiI Ha eTiMiHALI0
HOLIKO/IKEHb.

KurouoBi cinoBa: ayrodaris, JeHKOIMTH, IMyHHA CHCTEMa, 10HI3yl0ue BUITPOMIHIOBAHHSI,
aBapis Ha YAEC.
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