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EdexTu XpoHiuHOro onpomMineHHst 6ioTu y 30Hi Biguy:kenns — 2026 / Pagiodiostoriune
ToBapucTBO YKpainu. — Kuis, 2026. — 46 .

Y 30ipHUKY Te€3 pO3MNIAHYTO aKTyalbHI TpoOIeMH CcydacHOi pazioOiororii, MOB’s3aHI 3 [i€r0
10HI3yr0901 Ta HEIOHI3YI04Oi pajiamii Ha kuBi opraHi3Mu. [IpoananizoBaHo 6aratopidHi JOCITiHKEHHS
BigmaneHux e(dekTiB, OOYMOBICHHMX paIiOHYKIiAHUM 3a0pynHenHsM micns aBapii Ha YAEC,
BKIIFOYAIOYM HACHIJKKA POCIHChKOi OKymarii 30HH BigayxeHHs y 2022 pomi. OOroBOprorOTHCS
HACJIIKA MOXJIMBOCTI pyiHyBaHHSA AEC B YKpaiHi Ta 3arpo3u 3acTOCyBaHHA SAEPHOI 30poi B CBITII
arpecii pocii mpotu Ykpainu. OOMipKOBYIOTECSI IEPCIIEKTHBY Ta 3aBAaHHs MOAAIBLINX AOCIHiIKEHb B
raysi.

(Marepianu ceminapy PamioGiosoriuroro toBapucta Ykpainu, Kuis, 20-21 tpasus 2026 p.)
Penakropu: k.6.H. Kynoxons H.K.; 1.6.1., mpod. Pammnos H.M.; 1.6.1. Kpaseus O.I1.
Mamepianu naopykoeari 6 asmopcuKiti pedaxkyii
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JpykyeThes 3a pimmeHasM Pagio6ionorianoro ToBapuctsa Ykpainu Big 15.05.2026 p.
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The impact of chronic radiation on biota in the exclusion zone — 2026 / Ukrainian
Radiobiological Society, Kyiv, 2026. — 46 p.

The abstract book discusses current problems of modern radiobiology related to the effects 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
this field are considered.

(Matherials of the Seminar of Ukrainian Radiobiological Society, Kyiv, May 20 — 21, 2026)
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HAYKOBI HAITPAAMU CEMIHAPY

Bignaneni Ta kymynstuBHi edektu: 40 pokiB micis YopHOOMIBCHKOT
KaracTpodu.

Paniariitna 610XiMist Ta MOJIEKYIISIpHA Paio0i0IoTis.

Mexani3mu 1ii Mamux 103 10HI3YI0UO1 paiarii.

['eHeTHYH1 Ta eMireHeTHYH1 paj1i001010TIuHI ePEeKTH.

Paniamiiinuii 3axucT Ta MoaudiKallis paaio010oriyHux e(eKTiB.
Meauune 3aCTOCYBaHHSI 10HI3yIOUOT'O0 BUIIPOMIHIOBAHHS.
PanioGionoriyHi Ta paaioeKoJ0T14HI BUKIIMKH, TTOB’A3aH1 3 BIHHOIO B
VYkpaiHi.

Hogi MeTtoau paaio0i0i0TIYHUX Ta PajioeKOJOTTYHUX JOCTIIKEHb.

SCIENTIFIC TOPICS OF THE SEMINAR

Long-term and cumulative consequences: 40 years after the Chornobyl
disaster.

Radiation biochemistry and molecular radiobiology.

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.

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

New methods of radiobiological and radioecological research.



BCTYIIHE CJIOBO

bynanemrcekuii Memopanaym Oyio mignucano S rpyaasa 1994 poky B YropmmwmHi. Lleit
MDKHApOAHUHN JOKYMEHT YKIJIadH KOJHILIHI JIIJEPU YOTUPHOX Aep)kaB: YKpaiHu (Tpe3uaeHT
Jleonin Kyuma), Pociiicekoi ®enepanii (npe3uaeHt bopuc €npnuH), Crnomydyenunx IllTaris
Awmepuku (mpesugent bimn Kminton) ta Benmkoi Bputanii (mpem'ep-minictp JxoH
Meiipkop). OnHak 1€l JOKyMEHT He BpTYBaB YKpaiHy BiJ arpecii poCiiChbKUX BIHCBHK, SIKi
BUMHSIOTh BOEHHI 3JI0YMHU Ta TEPOPUCTUYHI aKTH B YKpaiHi, 3aBAaI0Th MACOBAHUX PAKETHHX
Ta apTUJIEPIMCHKUX yAapiB MO MUBUIPHUX 00'€KTax, BOMBAIOTh MUPHUX JKUTEIIB Ta PyWHYIOTh
KPUTUYHO BXKJIMBY LMBLUIbHY IHPPACTPYKTYpy €HEpPro- Ta BOAOIOCTAUYaHHS.

OOCTpiTrOI0YM YKpaTHCBHKI SIIepHI YCTAaHOBKH, HOBUM capkodar y 30H1 YopHOOHIIECHKOT
AEC ra 3axommoroun 3anopizeky AEC, ctaBissunm €Bpoly Ha MeXy SAEpHOi KaracTpodw,
pOCisl TaKOX MOIIUPIOE MPOBOKAIIIHY PUTOPUKY IIOAO MOMJIMBOTO 3aCTOCYBaHHS SIAEPHOT
30poi. He3Baxkaroun Ha Te, mo 3 MoMeHTY YopHOOMIBCHKOI KatacTpodu munymno 40 pokis,
3apa3 HaJ3BUUYaiHO BaXKJIMBO 00'€THATH CIUIbHI JIii O BCbOMY CBITY 1100 Paiio010I0TTYHUX
ypokiB YOpHOOWIS MIOA0 TPHBAJIOTO Ta TIIHMOOKOTO BIUIMBY paiiarii Ha 0i0Ty, BKIIFOYAIOUU
TpaHcreHepauiiHi edekTu, ski 30epiraloTbCs MNPOTAroM OarathboX IMOKOJiHb. B yMoBax
NPOJIOBKCHHS BIMCPKOBUX Jid MH, THM HE MEHIIE, CIOCTEpiraeMo 3HAYHUHA 1HTEpec
y4acHUKIB ceMiHapy Panio6ionoriunoro ToBapuctBa YKpaiHu 10 OKPECICHOT TPOOIeMaTUKH.

baxato ycmixiB Ta MUPY BCIM y4acHHKaMm!
Crnasa Ykpai#i!

T'onosa Pagio6ionoriyHoro ToBapuctsa Ykpainu, npod. Hamik Pammos

FOREWORD SPEECH

The Budapest Memorandum was signed in Hungary on 5 December 1994. This
international document was signed by the former leaders of four states: Ukraine (President
Leonid Kuchma), the Russian Federation (President Boris Yeltsin), the United States of
America (President Bill Clinton), and the United Kingdom (Prime Minister John Major).
However, the Memorandum failed to protect Ukraine from russian aggression, with russian
troops committing war crimes and acts of terrorism in Ukraine by launching massive missile
and artillery strikes on civilian targets, killing civilians and destroying critical infrastructure
for energy and water supply.

By shelling Ukrainian nuclear facilities and the new sarcophagus at the Chornobyl
Nuclear Power Plant, and seizing the Zaporizhzhia Nuclear Power Plant, russia is bringing
Europe to the brink of a nuclear disaster. At the same time, it is spreading provocative rhetoric
regarding the possible use of nuclear weapons. Although 40 years have passed since the
Chornobyl disaster, it is now more important than ever to coordinate worldwide action on the
radiobiological lessons of Chornobyl, particularly with regard to the long-term and profound
impact of radiation on biota, including transgenerational effects that persist across many
generations. Despite ongoing military hostilities, there is considerable interest in these issues
among participants at the Radiobiological Society of Ukraine's seminar.

I wish all participants success and peace!
Glory to Ukraine!
Chairman of the Ukrainian Radibiological Society, Prof. Namik Rashydov
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STUDY OF RADIOPROTECTIVE PROPERTIES OF A COMPLEX OF COPPER (II)
CHLORIDE WITH 2-AMINO-3-(1H-INDOL-3-YL) PROPANOIC ACID

Abdullayev A.S., Shamilov E.N., Farajov M.F.
Institute of Physics of the Ministry of Science and Education of the Republic of Azerbaijan,
Baku, Azerbaijan

Currently, an urgent scientific task is to elucidate the composition and structure of
compositions based on macro-, microelements and amino acids at the molecular and
supramolecular levels and their mechanism of action, to find ways to increase the
effectiveness of these compositions. The complexes of many metals with amino acids serve as
a model of processes occurring in living organisms. Besides, many complexes are widely used
in medicine as medicines.

The aim of this study was the synthesis of a complex of 2-amino-3-(1H-indol-3-yl)
propionic acid (C11H12N20,) with copper (I1) chloride, the study of anti-radiation properties.

The composition and chemical structure of the complex obtained are studied by physical-
chemical analysis methods: X-ray phase analysis (diffractometer (Germany) D-2 Phaser firm
Bruker); IR spectroscopy ("Specord M-80" brand Carl Zeiss). The UV spectrum of the
solution was recorded on an Evolution 60S spectrophotometer from Thermo Scientific
Spectronic (USA).

The synthesis of the complex was carried out in a two-necked flask with vigorous stirring
of CuCl; =2H,0 and L= C13H12N20; in a ratio of 1:2 in 50 ml of methanol at a temperature of
70°C. Heating was carried out for 2 hours, then cooled to room temperature, filtered, and put
on crystallization. The blue -colored crystals were filtered, washed several times with the
mother liquor, then 15-20 ml with acetone and dried in a desiccator over sulfuric acid until a
constant weight was established. The elemental analysis data and the difference between the
diffraction pattern of the synthesized complex from the starting compounds allows us to
conclude that the resulting complex is individual.

The presence in the IR spectrum of the copper complex 2-amino-3-(1H-indol-3-yl)
propionic acid of three absorption bands in the spectral region of 3420-3075 cm-1 (3420,
3337, 3251, 3075 cm-1), strong absorption at and weaker when related to stretching vibrations
of the NH2 group, asymmetric and symmetric vibrations of COO- indicates that there are
chelate bonds between the copper (11) ion and the 2-amino-3-(1H-indol-3-yl) propionic acid.

The antiradiation activity of the comple was checked on irradiated seeds of wheat. For
comparison, the seeds were treated with copper chloride and Cu(ll) complex with 2-amino-3-
(1H-indol-3-yl) propionic acid. The content of photosynthetic pigments was determined in
seedlings. The seeds treated with CuCl, - 2-amino-3-(1H-indol-3-yl) propionic acid, have a
high germination rate and high activity of photosystems.

It was revealed that low concentrations of complex positively affect the synthesis of
chlorophyll and carotenoids, increase the functional activity of chloroplasts.

Thus, the 2-amino-3-(1H-indol-3-yl) propionic acid complex with copper chloride
accelerated the germination of wheat seeds and increased the chlorophyll content in leaves,
and also increased the activity of photosystems of chloroplasts. Treatment of wheat seeds
before irradiation (250Gy irradiation dose) with aqueous solutions of the complex (solution
concentration 0.001%) leads to normalization of the biosynthesis of photosynthetic pigments,
helps to eliminate mitotic division anomalies in root hair cells, stimulates reparative
mechanisms.

Keywords: complex, cooper, synthesis, radioprotektive properties



OCOBJIMBOCTI PAAIOAKTUBHOI'O 3ABPYJHEHHSA IXTIO®AYHHU
AHIBCBKOI'O (JIPUIIATBCBKOI'O) 3ATOHY

FEATURES OF RADIOACTIVE CONTAMINATION OF ICHTHIOFAUNA OF THE
YANIVSKY (PRIPYAT) BACKWATER

benses B.B., Bonkosa O.M., I'yaxos I.1. [Tpumsax C.I1., Kaman O.E. FOpuyk JLIL.
Inemumym ziopo6ionoeii HAH Ykpainu, Kuis, Ykpaina

e-mail: belyaev-vww@ukr.net

Belyaev V.V., Volkova O.M., Gudkov D.I., Pryshlyak S.P., Kaglyan A.Ye., Yurchuk L.P.
Institute of Hydrobiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn Ta Mera. HeraruBHMM HacCIiZIKOM BUKOPUCTAHHS SIIEPHOT €HEPTi€ € palioaKTHBHE
3a0pyIHEHHs HAaBKOJUILIHBOTO CEpPEelOBHUINA, a OCTaHHIM YacoM 3HAa4YHO 301IbIINIACH
BIPOTIIHICTh HAIXO/DKEHHS PATiOHYKIIIIB 10 Oiocepn B HACHIIOK BiMCHKOBHUX M.
HakonuueHHs pagioHYKJIiAIB OpraHi3MoM pu0 BU3HadaeThcsl OararbMa (hakTopaMu: piBHEM
3a0pyAHEHHS BOAONMHM, NPOTOYHICTIO Ta TPO(PIYHUM CTATYyCOM BOAOHMH, TEMIIEPATypOIO,
OCOOJIMBOCTSIMU €KOJIOTii BHIY Ta iH. Y paJiO€KOJIOTIYHUX AOCITIKEHHSIX BOAOHM 30HU
BiJJUy)KCHHS HalOibIa yBara 3ocepepkera Ha Bopoiimi-oxonomxysadi HAEC (BO YAEC),
03. [muboxomy Ta p. [lpun’sti, Toai gk piBHI BMicTy paaioHykiiaiB y pudb BO HAEC menmi,
HDK y pu0 SIHIBCBKOTO 3aTOHY, a IIMOWHA Ta IUIOIIA aKBaTOpii BOAONMH 3HAYHO Oinbmia 3a
BIJIMOBIAHI TMOKa3HUKH 03. [THOoKoro, ToMy MeToro poOoTu Oyno JOCHIIKEHHS pIBHIB
PaAloaKTUBHOIO 3a0pynHEHHS 1XTio(hayHu SIHIBCHKOTO 3aTOHY.

Marepiasm Ta MetoaM. VY JOCHI/DKEHHI BUKOPHCTaHI pe3ylbTaTH aHamizy mpo0
a0l0TMYHUX Ta OIOTMYHUX KOMIIOHEHTIB BOJOWMH, siki BigOupanu y 2023-2025 pp. Bmict
PaiOHYKIIIJIIB BU3HAYAIM CIIEKTPOMETPUYHUMHU MeTofaMu. [IpoOu pubu BUMIpIOBAIM MiCis
030JICHHSI, B OJHAKOBIM Te€OMETpii, CTaTUCTUYHA HEBU3HAUCHICTh HE TepeBuiyBaia S5 %,
3araibHa 15 %. HeBu3HadyeHicTh BUMipiB 00’ €MHOI aKTUBHOCTI HE mepeBuIyBaia 35 %.

Pe3yabTatu Ta BUCHOBKH. O0’€MHA aKTHBHICTH 08y cknanana 0,4-4,8, 1¥7cs - 0,3-1,2
Bi/n. Bumict PSr y MHUpHUX pub craHoBuUB 541-6250 Bbr/kr, B'Cs — 192-1793 Br/kr.
Haii6ibIiMy BeIMYMHAMY [THTOMOI aKTHBHOCTI ~°SF Ta ~>'CS XapakTepusyBajiacsa BUOIpKa
KPacHOMIPKH, HaHMEHIINMHU — %sr BUOIpKa BEPXOBOJKH, BCs — y BHOIpKa IUIITKU. Y XHKUX
BUJIB pUO BMICT 9gy OyB y 2 pa3u MEHIIUM, HDK y MUPHHX, a BCs y 2,5 pa3u BHIIUM.
YoponoBx mepiogy OCHIPKEHb CIIOCTEpIrajocs 3HMKEHHS KOHIEHTpauii y %S Bomi Ta
TEHJICHILs 10 3HIDKEHHS ' CS, a nepioJl HamiB3MEHIIEHHS BMICTY paJliOHYKJIi/IiB CTAaHOBUB
6mu3bko 2,1 poku. Peakiiiss BeTWYMH MUTOMOI aKTUBHOCTI y PI3HUX BUIIB puO Ha 3MiHY
KOHIEHTpaIlil palioHyKIiliB y BOJI Bipi3HAeTbCsA. [IuTOMa aKTUBHICTD 905y 301IBIIYETHCS Y
YacOBUX Ps/IaX TYCTEPH Ta KPACHOMIPKH, HE 3MIHIOIOTHCS Y OKYHS Ta TUTITKH, 3MEHIIYETHCS Y
BEPXOBOAKHM, CHHI Ta IIykd. [lepiox eKOoJOriyHOro HamiB3MEHLIEHHS Ui BHOIpOK
BEPXOBOJIKH, CHHIIS Ta IIyku ckianae 4,7, 9,6 ta 1,8 pokis, BianosiaHo. [lutomMa akTUBHICTE y
IUIITKA Ta TYCTepU 3MEHIIYEThCS 3 MEPIiOJIOM HariB3MEHIIEHHs OJIM3bKO 5 pOKIiB, y 1HIIUX
BH/IIB py0 3MIHHM MUTOMOI aKTUBHOCTI PAJIOHYKIIIJIa y Yaci HE 3apeeCTPOBaHI.

PoGoty Bukonano 3a miarpuMku goroBopy Ne M/09-2025 «OruiHka BIUIUBY
PaIIOHYKIIITHOTO 3a0pY/IHEHHS HA TEHOMH OKYHS Ta TUTITKA Ha OCHOBI YyTJIMBUX TeHETUYHUX
mapkepiB» MOH VYkpainu, HAH Vkpainu, y cniiBpo6iTHunTsi 3 J{CIT «ExonieHTp».

KarouoBi ciioBa: ixtiodayHa, paioHYKIIiIM, AWHAMIKA aKTUBHOCTI, BOZOHMA.



ENVIRONMENTAL POLLUTION RESULTING FROM MILITARY ACTIVITIES
DURING THE WAR IN UKRAINE

Berezhna V.V., Sakada V.1., Kutsokon N.K., Litvinov S.V.,, Yatsiv V., Rashydov N.M.
Laboratory Biophysics of Signal Systems, Institute Cell Biology and Genetic Engineering,
National Academy of Sciences of Ukraine, Kyiv, Ukraine
e-mail: nrashydov@yahoo.com

Abstract. A main goal of this research is the review of the impact of various types of
military-related environmental pollution on plants, with a particular focus on their
productivity. Assessing the impact of soils contaminated with radionuclides, heavy metals
(Cd, Pb, Sr, Cs, etc.), and explosives (RDX, TNT, RDX, HMX, PENT, etc.) on certain
physiological, genetic, biochemical, and growth responses of plants. The rate of harmful
substance transfer into the soil-plant system will be assessed using several plant species.
Based on the results obtained, promising species will be proposed for planting in war zones
for soil restoration, and fundamental knowledge in the field of plant stress biology will be
gained. The primary goal of this study is to investigate the molecular biological and genetic
mechanisms of plant cell function using biotechnology, develop new technologies in cellular
and genetic engineering, and study the adaptive response of plants to abiotic stress. Key
scientific achievements include the study of the soil-plant system in a military exclusion zone
containing explosive chemicals, as well as the impact of radiation from radionuclide-
contaminated environments on the assessment of genetic hazard and plant lifespan.

Keywords: contaminated environment, assessment, radionuclide, heavy metal, explosive
chemicals.
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CTIMKICTH POCTY KOPEHIB TA ®OTOCHUHTE3Y JIMCTKIB POCJIMH
Arabidopsis thaliana I3 30HU YAEC 10 TOKCHUHIB

TOLERANCE OF ROOT GROWTH AND PHOTOSYNTHETIC FUNCTION
IN CHORNOBYL Arabidopsis thaliana UNDER TOXIC STRESS

bpuxos B., Tonuiit H., [lleBuenko I.
Inemumym 6omanixu im. M.I" Xonoonoeo HAH Ykpainu, Kuis, Ykpaina

Brykov V., Topchiy N., Shevchenko G.
M.G.Kholodny Institute of Botany National Academy of Sciences of Ukraine,
Kyiv, Ukraine
e-mail: galli.shevchenko@gmail.com

Introduction and aim. The Chornobyl zone, one of the most heavily contaminated regions
worldwide, has sustained diverse plant life despite nearly four decades of chronic radiation
and heavy metal exposure, indicating the emergence of adaptive strategies. To elucidate the
mechanisms underlying this adaptation, we investigated coordinated root and shoot responses
in Arabidopsis thaliana plants exposed to cadmium (Cd?* ) and the radiomimetic zeocin, with
particular focus on root viability, development of root growth zones and photosynthetic
capacity of leaves.

Materials and methods. Seeds of A.thaliana were collected within the 10 km Chornobyl
Exclusion Zone with the level of air radiation 3-9 uSv/h. Control samples were collected near
City of Kyiv with the natural level of radiation. Seedlings were grown on MS medium
supplemented with 200 pM CdCl; or 5 pg/mL zeocin, and root growth was assessed after 2—4
days. Photosynthetic performance was analyzed in seedlings treated with 100 uM CdCly,
including recovery after transfer to Cd** -free medium for one day. Chlorophyll fluorescence
parameters (Fv/Fm, F'v/F'm, qP, gN, @PSII) were measured using an XE-PAM fluorometer,
and fluorescein diacetate and propidium iodide staining assessed cell viability.

Results and conclusion. Chornobyl-derived accessions exhibited enhanced tolerance at
the root level, maintaining higher performance of meristem and elongation zone size, along
with higher root cell viability under toxic conditions. This root resilience was coupled with
improved photosynthetic performance, reflected by higher Fv/Fm, qP, and ¢PSII values and
more efficient recovery of the whole seedlings following Cd** exposure. Collectively, these
findings demonstrate that adaptation in Chornobyl plants operates at the whole-plant level,
integrating root growth maintenance with sustained photosynthetic function. This study
provides the first evidence of coordinated root—shoot responses in A. thaliana accessions from
the Chornobyl zone, highlighting systemic mechanisms underlying plant performance under
long-term genotoxic stress.

Keywords: radiation, toxic metals, root viability, photosynthesis.
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PAJIIOEKOJIOTTYHI BUKJIMKH BIHHU 11010 MOHITOPUHI'Y
ATMOC®EPHOI'O ITIOBITPA

I'purop’esa JI., I'purop’es K.
Yoprnomopcwvkuti HayioHanvHul yHisepcumem imeni Ilempa Moeunu, Mukonais, Ykpaina

e-mail: ludmila.grygorieva@chmnu.edu.ua

Grygorieva L., Grygoriev K.
Petro Mohyla Black Sea National University, Mykolaiv, Ukraine

Beryn. 3a vac arpecii pd npotu Ykpainu uepe3 mocTiitHI 0OCTpiiIM TEPUTOPId pakeTaMu
Ta OE3NMUIOTHUMH amaparaMy MiJBHIIMIACS yBara 10 pajiamiifHol Oe3rneku Ha TepHuTopii
VYkpainu i, ocobnuBo, nmooan3zy AEC. HaykoBui akTyani3yroThb MUTaHHS TPAHCKOPIOHHOTO
NepEeHEeCeHHs PaJialiifHOro BIUIMBY IPU MMOBIpHICHMX Haa3BHUaiiHuxX cutyamisx Ha AEC, a
Tako)X MiA dYac BilicbkoBUX Aiil. [luTaHHS eQeKTUBHOCTI pajaialliifHOrO MOHITOPHUHTY
arMoc(epHOTro MOBITPS CKJIAAIOTh OJHY 13 IJICH CTAJoro pO3BUTKY — ITiIBUIICHHS OC3IEKH,
KUTTECTIUKOCTI i €KOJIOT1YHOI CTIKOCTI MICT 1 HACENIEHUX MYHKTIB.

Marepiainum i Meromm. 3acTOCOBAaHO METOAM: CTATUCTHUYHOTO aHANmizy (mix dac
y3arajibHEHHS JaHUX MOHITOPUHTY 31 CTalllOHApPHUX MOCTIB JIEPKABHOI'O MOHITOPHUHTY, TaHUX
BUKH/IIB TIOJTIOTAHTIB MEPECYBHUMH JDKEPETIaMH, JaHUX BMICTy pyTeHito-106 y XMapi BUKUY,
JaHUX BMICTY 1e3it0-137 B omamax 3 armocdepu), perpeciiHuil anamiz (s OTpUMaHHS
(GYHKIIOHATBHHUX 3AJIEKHOCTEH); METOJ] KAMEPHHUX MOJICIICH.

Pe3yabraru i BucHoBKH. [lokazano, mo y nepioa BoeHHUX Jiit y 2022-24 pp. NOTYXKHICTb
edeKkTUBHOI 103U arMochepHoro moBiTps y M. MukonaeBi ckianaiga pisHi 0,12+0,01
MK3B/T0J]; y HaceleHUX MyHKTax — 1noctax KoHTpoito 30-kMm 30HU [liBaeHnykpaincskoi AEC
— 0,12+0,02 mx3B/rog mpu poskuai Big 0,09 mo 0,15 mMx3B/rox. Lleit po3kua 3HaYEHB
00YMOBJIEHUI T'€OJOTIYHUMU OCOOIMBOCTAMU MUKOJAIBIIMHU 3 BHXOAOM Ha IMOBEPXHIO Y
LEHTPl Ta Ha MIBHOYI 00JacTi KPUCTAIIYHUX MOpPiJ 3 MiABUIIEHUM BMICTOM MPOAYKTIB
JIUJIEHHS ypaH-paJlieBoro psiay. Y HMOPIBHSAHHI 3 JaHUMM MOHITOPUHTY LIUX TEPUTOPIH MiJ yac
3HATTA «HY/IbOBOro» (oHy paiiony IliBnenHoykpaiHchkoi AEC BcTaHOBIEHO, IO y M.
MuikosnaeBi Ta y HaceleHUX MyHKTaX MHKOJIAiBChbKOI 00JIACTi y Mepiojl BOEHHUX A1l BEIUYMHU
MNOTYXKHOCTI €(EeKTHBHOI J03M arMoc(epHOro MOBITPS HE BHUXOAWIM 3a MEXI KOJIMBaHb
HOPUPOAHOro pajianiiiHoro ¢oHy. 3aranpHa OeTa-aKTUBHICTh OMAaJiB 3 arMochepu y M.
Muxonaesi y 2023 1 2024 pp. cknanana B cepeanbomy 12,9431 BK/(MiCSH_[L*MZ). Bumict “¥'Cs
y LIUX OMaJuX CKJIajaB, y cepeaubomy, 1,4+0,3 EK/(MiC;IL[L*MZ), [0 BiJIMOBiAA€ MPUPOTHUM
PIBHSIM OMaIiB 3 aTMOC]EpH.

[Tig yac mepecyBaHHsl B aTMOChEPHOMY ITPOCTOPI YKpaAiHU pai0aKTUBHOI XMapH 3 10%Ru y
BepecHi 2017 p. cepenHe 3HAYEHHS MOro BMICTY Y MOBITpI HaceleHUX IMYHKTIB HA MiBHOY1
MuxkonaiBcbKoi 00J1acTi CKIaajio (2,3ﬂ:0,3)>“10'2 BKk/M°. 3aranbHa GeTa-aKTHBHICTD OMALB 3
armocdepu 3;)00]'[3 mo 13,9+1,8 BK/(MiCHLIB*MZ), axtuBHicts “°Ru  ckimajgana 4,1+0,2
bx/(micaup*M®). B mpobax armocdepHOro moBITPS BMICT 1Ry ckmazas 0,03 Br/m®. [Tpu
I[bOMY MOTYXKHICTh €(PEeKTHBHOI J031 aTMOC(HEpHOTro MOBITPs He 3MiHMWIacs. Lle Bkazaio, 1o
M 9ac MiJBUINCHUX PU3WKIB BUHUKHEHHS Haa3BHuaiHoi cutyarii Ha AEC, sk 11e € mijg gac
BIHCHKOBUX  [iif, paJiOEKOJOriYHUM MOHITOPHUHI aTMOC(epHOro TMoOBITpsS MOTPIOHO
PO3IIUPHUTH 10 00OB’SI3KOBOT pajiloMeTpii mpod omajiB 3 arMochepH Ta, MPU MOMKIUBOCTI —
paniomeTpii mpo® arMocdepHOro moBiTpa. BumipioBaHHS MOTYXHOCTI e(eKTHBHOI H03U
aTMoC(hEepHOTO TOBITPS pa3oM 3 pagioMeTpicro mpod omaaiB 3 arMochepu Ta aTMocHEepHOTo
MOBITPSL JI03BOJIUTH BYACHO pearyBaTH HAa MOXJIMBI 3MIHM PaiOHYKIITHOTO CKIIATy
aTMoC(epHOTO TOBITPsI SIK BiJi raMMa-BUIIPOMIHIOIOUUX PATIOHYKIIAIB, TaK 1 BiJ YHUCTUX
0eTa-BUIPOMIHIOIOUHX PaliOHYKJIIiIiB.
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Po3paxoBaHo piBeHb TMOTYXKHOCTI e(deKTuBHOI 103U (2,5 MK3B/rom), SKUH MOXKHA
PEKOMEHIYBaTH SIK KOHTPOJIbHUH I MOYarKy acmipaiiifHoro BigOopy mpo0 moBiTps uis
TOYHOT OpI€HTAIlI] Y BMICTI Y MOBITP1 paaiOHYKIIiAiB ra3oaepo3oibHuX BUKUIIB AEC.

[IpencraBieHo MPOMO3HIIi IIOAO PO3TOPTaHHS Smart-CHCTEMH EKOJIOTO-paialiitHOro
MOHITOPUHTY aTMOC(EpHOTO TMOBITPsI arjioMepalliii, ska Oa3yeTbcsi Ha: 1) BUKOpHCTaHHI
CTaHLIN 1HIUKATUBHUX BUMIPIOBaHb, /I SKMX BU3HAUYEHO 3HAYEHHS MOTYXHOCTI €(peKTHBHOT
JO3W I TIOYATKy acHipaiiiHoro BimOopy mnpoOd TOBITPS MpU aBapiiHOMY BHKHJII
PaliOHYKIIIIIB, 2) pO3MilllEeHH]I IPUCTPOIB BiOOPY Mpod MOBITps Ta onaais 3 armocdepu, 3)
BUKOPUCTaHHI BIIOMHUX OHJaMH-TUIaTGOpM  eKojoriyHoro MoHitopuHry. lle HamacThb
MOKJIMBICTH TPOMAJIaM 1 MIiCIIEBOMY CaMOBPSITyBaHHIO OTIEPATHUBHO OTPUMYBATH 1HPOPMAIIIIO
PO 3MiHY PaIlOHYKIIAHOTO CKJIaay aTMOC(EpHOTO IMOBITPS IS MPUHHATTS BiAIOBITHUX
pimens. B pesynbrari Oyne BUpilIyBaTHCS NUTAHHS CTIMKOCTI TpoMaau 10 HeOe3MeYHuX
MOJIFOTAHTIB aTMOC(EPHOro TMOBITPs, B T.4. IiJ Yac €KOJOTIYHOI 3arpo3u, CHpPUYHHEHOI
BOECHHUMH JISIMHU.

Kunrwouosi cioBa: armocdepHe MoBiTps, pajiailiiiHa 3arpo3a, BOEHHI [ii, paJiOHYKIAHHHA
CKJIaJl, omaau 3 arMoc(epu, MOTYKHICTh €(PEKTUBHOI JT03H.
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E®EKTH XPOHIYHOT O PAJTIAIIHHOI'O OITPOMIHEHHSA PUE Y BOJJIOMMAX
YOPHOBWJIbCHKOI 30HA BITUYKEHHS

EFFECTS OF CHRONIC RADIATION EXPOSURE TO FISH IN WATER
RESERVOIRS OF THE CHORNOBYL EXCLUSION ZONE

['yaxos LY [TomopueBa H.A.L Tamxka X 1.5 [TorpoxoB 0.C.H Kipeen C.I% I'ynano 0.0},
Xymismr IO.M.l, Karnau O.€.1, Bensies B.B.!
1]Hcmumym eiopobionoeii HAH Ykpainu, Kuis, Ykpaina
2ﬂCH «Exoyenmpy JJA3B Yxpainu, Yopnobuns, Ykpaina
e-mail: digudkov@gmail.com
Gudkov D.I.}, Pomortseva N.A.}, Potrokhov O.S.}, Ganzha Ch.D.}, Kireev S.1.2,
Gupalo 0.0.}, Khudiyash Yu.M.}, Kaglyan O.Ye.}, Belyaev V.V.!
YInstitute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine
“State Specialized Enterprise "Ecocentre” of the SEZMA, Chornobyl, Ukraine

Beryn Ta Meta. Pulu € 4yTIuBUME 1HIUKATOPaMU CTPECOBUX SIBUII Y BOJIOMMAX, 30KpeMa
TaKuX, 110 3a3HAJIM IHTEHCUBHOI'O PAJIOHYKIIJIHOTO 3a0pyIHEHHS, BUSBIAIOUU, 3 OJIHOTO
0OKy, TiJBHIIEHY BpAa3JIHMBICTh JO BIUIMBY 1OHI3YIOWOTO BHIIPOMIHIOBAaHHS, a 3 IHIIOTO —
MEBHY PE3UCTEHTHICTh [0 CyOneTalbHUX 103 paaiamii. MeTowo gociikeHHS Oyio
npoanainizyBatd (i3ionoro-06ioxiMiyHi, TeMaTOJIOTIYHI, PENPOAYKTHBHI Ta JAesAKi iHIII
MOKAa3HUKH pUO B yMOBax BoaoitM YopHoOmIbCchkoi 30HU BiquyxenHs (U3B).

Marepiaan Ta meroau. OCHOBHI JOCIIKEHHSI BUKOHYBaJIM Brpoaosx 2016-2025 pp. y
HailOlIbIl 3a0pyqHEHUX pajioHyKimiamMu Bojoimax U3B: ozepax I'nmboke, A30yumH,
Jlaneke, Bepmmna, fHIBCbKOMY 3aTOHI Ta 3ajJMIIKOBUX O03€pax KOJMIIHBOI aKBaToOpii
BosloiMu-oxonopkyBaua YAEC. KoHTponbHUMHE BOAOHMaMM CIIyTyBajld JIeKiJIbKa 03€p 3
HU3BKUM (POHOBUM PIBHEM Pa/IlOHYKIIITHOTO 3a0pyIHEHHS.

Pe3yabTaT Ta BMCHOBKM. 3apeecTpOBaHI HACHIAKH TPUBAJIOTO BIIMBY 10HI3YIHOUOTO
BUITPOMIHIOBaHHS y rpajienTi n1o3u 0,05-84,7 mxI'p/ron mig npeacTaBHUKIB iXTiopayHU HE €
KPUTHYHUMHU IIOAO0 MIATPUMAHHS 3arajibHOro MeTafoii3My, OCKUIBKH MONyJslii puod
(30KpemMa, KpacHOMIPKU Ta OKYHs) BIIPOJIOBXK TPUBAJIOTO Yacy 30epiraroTh KUTTE3MATHICTD 1
CIPOMOXHICTh JI0 BIITBOpPEeHHA. BusiBieHi 3MiHM y (i31010r0-010XIMIYHOMY CTaHI MOXHA
pO3TIIAATH SIK TPOSIBM QalTallifHAX MeXaHi3MIB /0 HETaTHBHUX YMOB CEpEeIOBHIIIA.
3HIDKEHHSI KaTalITUYHOI aKTHUBHOCTI ()EPMEHTIB 1, BIAMOBIAHO, 3arajibHOi IHTEHCHBHOCTI
MeTaboJi3My CHpUs€ 3MEHIICHHIO €HEPreTUYHHX BHUTPAT, IO 3amo0ira€ BHUCHAXXEHHIO Ta
3arubeni oprasizmy. JlociipkeHHS peakiiii KpOBOTBOPHOI cucTeMu pubd y Bopoiimax U3B
BUSIBUJIM, IO CHCTEMa KpOBI JOCHIUKYBaHMX BHJIIB pearye Ha TpUBAJE XPOHIYHE
ONIPOMIHEHHSI AaKTHUBALI€I0 KOMIIEHCATOPHO-aJaNTallifHUX MpPOILECiB, SKI BHSBISAIOTHCT Y
3MiHI KUIBKOCTI JIEHKOIMTIB Ta NEPEepO3MOJIOM OKPEMHUX BHJIIB KIITHH Yy JelKorpami.
Hapsny 3 uuMM BigmiueHe 3HauHE 30UIBIICHHSM MATOJOTIYHUX 3MIH CTPYKTYpH sep Ta
LUTOIJIa3MU €pUTPOLUTIB. PajiaiiiiHe HaBaHTa)XEHHS, BIUIMB SKOTO MEPEBUIIYE JOMYCTUMI
MO>KJIMBOCTI OpraHi3My, CIIPUYUHSE 3HaYHE CKOPOUYEHHS aOCONIOTHOI KiTbKOCTI JIEHKOITUTIB,
10 MPU3BOAUTH /0 MOTIPIIEHHS CTaHy IMYHITETY OpPraHi3My 1, sIK HaCI10K, MiJIBUIILYE PU3UK
renpMiHTe3anii pud, a Takok OakTepiaJbHHUX 1 BIpYCHHUX 3aXBOpPIOBaHb. Y JOMOBiAI OyayTh
TaKOXX HaJaHl JaHi moa0 3MiH MOPGOMETPHYHUX 1 PENPOAYKTHBHUX ITOKAa3HUKIB puod, a
TAaKOXX TOPYIIEHb OChOBOTO CKeJeTy Moisiofi. Po0OoTy BHKOHaHO 3a HIATPUMKH
HamionansHoro dhonay gocnimkens Ykpainu (mpoekt Ne 2023.03/0156).

KurouoBi ciaoBa: YopHoOMIbChKA 30HI BITUYKCHHS, pUOH, 10HI3yI0Uu€ BHIIPOMIHIOBAHHS,
¢bi310510T0-010X1M14H1, T€MaTOIOTIYH1, PETPOTYKTHBHI MTOKa3HUKH.
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IS NEGATIVE RADIOTAXIS POSSIBLE IN ANIMALS IN RADIATION-
CONTAMINATED AREAS?

Gunia Nino®, Avalishvili Anastasia®, Ivanishvili Nazi*?, Kalmakhelidze Sophio*?,
Gogebashvili Mikheil**
11, Beritashvili Center of Experimental Biomedicine, Laboratory of Radiation Safety Problems
2E. Andronikashvili Physics Institute, Thilisi, Georgia
*Thilisi State Medical University, Thilisi, Georgia
e-mail: gogebashvili@gmail.com

Introduction and purpose. Major man-made accidents such as those at the Chernobyl and
Fukushima nuclear power plants have posed numerous challenges, the solution of which will
help to fully understand the diversity of processes associated with radiation effects on biota.
One unique model for studying the radioecological aspects of radiation disasters is the study
of urbanized systems without human presence. With the evacuation of people from the
exclusion zone, residential buildings began to be colonized by wild species. Observations of
animal presence in abandoned buildings revealed a number of interesting facts, including the
selection of locations with minimal dose indicators. Despite the lack of specialized sensory
organs, the reliable negative radiotaxis of model animals is of interest.

Materials and methods. To experimentally study this effect, we used the gradient gamma
field method. The model consisted of three interconnected chambers. To investigate the
specificity of radiotaxis, as well as the importance of gamma irradiation level, a three-
chamber behavioral test model was employed. Chamber 1: High radiation (approx. 12
mSv/day), containing food, water, and shade; Chamber 2: Moderate radiation (approx. 3.6
mSv/day), containing only sawdust; Chamber 3: Only background radiation. The chambers
were connected to each other via passage tubes. To irradiate mice, we used point source of
B37Cs isotope.

Results and conclusion. Contrary to expectations, the majority of test animals (white
mice) avoided Chamber 1, despite its favorable living conditions, and instead showed a
marked preference for Chamber 2. This suggests that the animals prioritize a less stressful
radiation environment over immediate access to essential resources. This review proposes a
sensory-behavioral framework for studying radiotaxis and emphasizes the need for further
investigation into how environmental radiation interacts with sensory systems to guide
behavior.

Based on the observations, a tendency for experimental animals to exhibit negative
radiotaxis was demonstrated. This effect has been observed by a number of researchers for
other types of radiation exposure. Both behavioral parameters and a number of test criteria
demonstrating the reliability of the obtained results were described. However, a unified
concept of the mechanisms underlying this effect currently does not exist. Nevertheless, when
studying behavioral responses in animals in the exclusion zone, further observations under
radiation-contaminated conditions and the use of various test experiments are required to
develop a unified understanding of the mechanisms of the observed processes.

Keywords: Gamma irradiation, white mice, radiotaxis.
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ANEW APPROACH TO IDENTIFYING CANCER PATIENTS AT
HIGH RISK OF RADIATION THERAPY COMPLICATIONS

Domina E.A., Dumansky Y.V., Ivankova V.S.

Institute of Experimental Pathology, Oncology, and Radiobiology
named after R.E. Kavetsky, National Academy of Sciences of Ukraine
National Cancer Institute of Ukraine
e-mail: edjomina@ukr.net

Introduction. A key challenge in modern radiation oncology is identifying cancer patients
at high risk of developing radiation-induced complications prior to the start of radiation
therapy, which should ensure a personalized approach to treatment planning and improve
treatment efficacy. Genomic instability, reflected by chromosomal aberrations, plays a decisive role
in the development of radiation-induced complications.

Objective. To identify predictors of radiosensitivity in non-malignant cells from the tumor
microenvironment of cancer patients prior to the start of radiation therapy.

Materials and methods. A test system using peripheral blood lymphocyte cultures from
oncology patients and healthy donors was employed. Cells were cultured according to the
international standard protocol [IAEA, 2011] for 52 hours at 37 °C in aco, incubator.
Metaphase analysis of chromosomal aberrations was performed during the first mitosis.

Results. The background frequency of chromosomal aberrations in patient cell cultures
showed the following: the average frequency of cells with chromosomal aberrations in blood
lymphocytes of the examined patients was 6.98 + 0.84% and exceeded the value of this
indicator in the control group by nearly 6 times and the upper limit of the population average
by more than two times.

The overall frequency of chromosomal aberrations in the patient group was 7.44 =+
0.95/100 cells, which exceeded the value of this indicator in the control group. The ratio of
the frequency of chromatid and chromosomal aberrations was 2.2:1. Unlike the control group,
a distinctive feature of the spectrum of spontaneous aberrations prior to the start of therapy
was the presence of dicentric (0.16/100 cells), ring, and anomalous (0.18/100 cells and
0.26/100 cells, respectively) chromosomes in 55.0% of the examined patients.

Conclusion. Laboratory examination of oncology patients using a cytogenetic test will
provide the most well-founded conclusion regarding the risk of complications arising from
therapeutic radiation prior to their onset and will contribute to increasing its effectiveness and
improving the quality of life of treated patients.

Keywords: radiosensitivity, radiation complications, chromosomal aberrations.
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RADIOGENE CYTOGENETIC EFFECTS IN LIQUIDATORS OF THE
ACCIDENT AT CHERNOBYL NPP

Domina E. A., Grynevich Y.A,, lvankova V.S.

Institute of Experimental Pathology, Oncology, and Radiobiology
named after R.E. Kavetsky, National Academy of Sciences of Ukraine
National Cancer Institute of Ukraine
e-mail: edjomina@ukr.net

The aim of this study is to investigate the correlation between the intensity of the radiation
effect and cytogenetic and clinical effects in individuals who participated in the cleanup of the
Chernobyl nuclear power plant accident in the early and long-term periods.

Biological (cytogenetic) dosimetry and the assessment of radiation exposure in radiation
victims have been improved. A method for approximating the dose-effect relationship has
been developed based on chromosome damage values in human lymphocyte cultures and a
spline regression model.

The proposed method differs from others based on linear and linear-quadratic models
traditionally used in biological dosimetry in that it offers greater approximation accuracy and
the ability to predict the effect of the calibration curve’s transition to a plane. It has been
established that the reconstruction of the absorbed dose and verification of the severity of
acute radiation sickness in patients undergoing intensive detoxification therapy should be
performed based on the developed optimal set of cytogenetic indicators (frequency of aberrant
lymphocytes, chromosome fragments, and abnormal monocentric chromosomes) and multiple
linear regression.

It has also been established that in the post-Chernobyl period, diseases of the nervous
system, circulatory system, respiratory organs, and malignant neoplasms occupy the top ranks
among participants in the cleanup of the Chernobyl NPP accident. Medical history data (onset
and duration of stay in the accident zone, nature of work performed) are specific risk factors
for the main disease categories. Risk factors for the development of malignant diseases
included work at the burial site, decontamination, evacuation, driving vehicles, as well as all
dates of entry into the radiation-affected zone.

An inverse relationship between the incidence of malignant neoplasms among accident
liquidators: the highest rates are observed at low doses. As radiation doses increase, the
incidence of malignant neoplasms decreases. The data obtained provided grounds for the
hypothesis that low doses of absorbed radiation are a statistically significant factor in
carcinogenic risk. It was concluded that this may be associated with insufficient activation of
the human body’s antitumor defense mechanisms in the low-dose range. Cytogenetic criteria
for identifying groups at increased cancer risk were determined.

Keywords: post-Chernobyl period, biological dosimetry, radiation doses, cancer.
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NEW STRATEGY FOR THE PREVENTION OF RADIATION-INDUCED
CANCER AMONG PROFESSIONALS

Domina E.A., Ivankova V.S., Makovetska L.I.

Institute of Experimental Pathology, Oncology, and Radiobiology
named after R.E. Kavetsky, National Academy of Sciences of Ukraine
National Cancer Institute of Ukraine
e-mail: edjomina@ukr.net

Medical personnel constitute the largest occupational group working in radiation-exposed
environments. Over 80% of workers are employed in the field of radiation diagnostics and
therapy involving the use of radiation. There remains a risk of developing radiation-associated
cancer in the absence of systematic monitoring of individual radiosensitivity among
professionals in high-risk groups: radiologists, radiation oncologists, and nuclear industry
workers.

The limited nature of approaches to primary prevention of radiation-induced cancer leads
to the delayed implementation of preventive measures. The accumulation of chromosomal
mutations in a cell population is a potentially oncogenic process, and low doses of ionizing
radiation are recognized as carcinogenic hazards. A promising direction in personalized
prevention is the determination of an individual’s sensitivity to radiation using biodosimeters.
A chromosomal test during the resting phase of the lymphocyte cell cycle involves analyzing
spontaneous chromosomal aberrations and detecting radiation markers. It is also important to
assess the pro-oxidant-antioxidant balance in the blood, as a disruption in this balance
indicates the development of oxidative stress. The highest carcinogenic risk should be
expected in cases where a high spontaneous level of chromosomal aberrations is combined
with increased sensitivity to radiation exposure, i.e., classifying the examined individuals as
being at increased risk for radiation-induced tumors.

Our studies can serve as a basis for classifying professionals into a group of individuals at
increased carcinogenic risk and for the timely provision of primary prevention measures
against radiation-induced tumors.

Keywords: radiation-associated cancer, prevention, chromosomes.
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PAIIAIIAHAN TOPME3HC Y T'OPOXY: BILIUB PEHTTEHIBCHKOI'O
OITPOMIHEHHS HACIHHA HA CTIMKICTh POCJIMH 10 Y®-C
OITPOMIHEHHA

RADIATION HORMESIS IN PEA PLANTS: EFFECT OF X-RAY SEED
IRRADIATION ON PLANTS RESISTANCE TO UV-C

Kyk B.B., Mixees O.M., Oscannikosa JI.I.
Incmumym kaimunnoi 6ionoeii ma eenemuunoi inowcenepii HAH Yxpainu, Kuis, Yxpaina
e-mail: vzhukv@gmail.com

Zhuk V.V., Mikheev O.M., Ovsyannikova L.G.
Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Beryn Ta mera. OnpoMiHeHHS HAaciHHA y OIOTEXHOJIOTIi BHKOPUCTOBYIOTHCS JUIS
MiJBUIICHHS CXOXOCTI HACIHHS, CTUMY/SIIi [BITIHHS Ta HAKONMYEHHS BTOPUHHUX
merabouiTie 'y pociun (Zulkifli et al., 2023). Y®-C onpomiHeHHS BEreTyHOYHUX POCIHH
BUKOPUCTOBYETbCA IJIsl iX 3HE3apaKeHHs Big OakTepii 1 BipyCiB, OJHAK CHPUYUHIOE
necrabimizamiro  (GOTOCHMHTE3y Ta TPUTHIYEHHS POCTY PpOCIWH, 3MEHIICHHS BMICTY
(OTOCHHTETHYHUX MITMEHTIB y JIUCTKaX, 3MeHInye nponyktuBHicTs (Dawood et al., 2020).
Metoro Hamoi poOoTH Oyao BHUBUEHHS €(EKTy paaialliiHOTO TOPME3HCY Yy TOPOXY
PEHTIeHIBCHKOIO pajiallield Ha CTIMKICTh POCIMH, IIO 3 HbOro BHpocian 1o aii YP-C
OTIPOMIHEHHSI.

Marepianu i meroau. O6’ekToM J0CTiKeHHs OyB ropox mociBuuit (Pisum sativum L.)
copty Aponic. OnpoMiHEeHHsI HACIHHS 3/I1MCHIOBAIM Ha PEHTTEHIBCHKIM ycTtaHoBIi PYM-17
HamionanbHoro iHctuTyTy paky npu 1031 15 Ip, moryxkHocti no3m 1,42 cIp/c. 3
ONPOMIHEHOT'O 1 HEOPOMIHEHOT'O HAaCIHHS BUPOLIYBaJIN POCIMHHU B YMOBaX BOJHOI KYJIBTYpH.
Ha 14 noGy, y ¢a3i Tpbox JNHUCTKIB, OylIO NPOBEIEHO ONPOMIHEHHS YaCTHHU POCIHH,
BUPOILIEHUX 3 HACIHHS, MOINEPEIHbO OMPOMIHEHOIO Ta HEONPOMIHEHOIO PEHTI€HIBCHKUM
BUNpoMiHIOBaHHAM, Y®-C y 1031 5 k/[/M? noTyxHicTio 2,6 Br/M’ Ha ycranosui ObM-150M
(Ykpaina) 3 nBoma nammamu Philips Special TUV 30 W 253. Tlpotsirom 21 no6u micns
ONPOMIHEHHS BUMIPIOBAIM JAOBXKHUHY Ta Macy POCIHMH, BU3HA4Yald BMICT (DOTOCHHTETHUHHUX
MITMEHTIB Y JIMCTKaX creKTpodoroMeTprudHo. [IoBTOpHICTH OCHiiB Tpupa3oBa. Pe3ynbraTu
00po6JIeHO 3 BUKOPUCTAaHHAM OAHO(AKTOpHOTro aucnepciinoro ananizy (ANOVA).

Pe3yabTaTu Ta BUCHOBKHU. [ocTpe onpominenHss Y®O-C no3o10 5 Kﬂ)K/M2 3HIDKYBAJIO Macy
BEreTyrounx pocivH Ha 15%. Maca pociuH, 110 BUPOCIH 3 OMPOMIHEHOTO PEHTTE€HIBCHKOIO
paniarmiero HaciHHS 103010 15 I'p, mepeBuiryBana piBeHb KOHTpomo Ha 12%. CymicHa nis
peHTreHiBcbkoro 1 YO-C onpoMiHEHHS BiIHOBIIOBAJIa MAacy POCIUH 1O KOHTPOJIBHOTO PIBHS.
byno mokasano, mo onpomiHeHHS Y®-C poCIuH TOpoxy 3HIXKYBAJIO BMICT XJIOPOQiIIB Y
aucTKax Ha 16% BIAHOCHO KOHTPOJIO, a Y POCIIHH, 1110 BUPOCIH 3 MONEPETHHO OIIPOMIHEHOTO
HaciHHA, 4yepe3 21 noOy micast ompomiHeHHs Y®-C BMICT XJI0podiliB BiJHOBIIOBABCS 0
3Hau€Hb KOHTPOJHHOTO BapiaHTy. TakuM YMHOM OYyJI0 MOKa3aHo, IO IOTIEPETHE OMPOMIHEHHS
HAaCiHHA TOpPOXY HHU3BKOIO 0300 PEHTTeHIBCHbKOI pajiallii 34aTHe MiJBUIIYBaTH CTIHKICTh
pOoCIHH, 10 3 HEOTO BUpochu 10 aii YD-C onpomiHEHHS.

KuouoBi ciioBa: ropox, peHTreHiBcbke onpoMineHHs, YO-C, GOTOCHUHTETUYHI MTITMEHTH.
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EKCHPECIA ITPO3AITAJIBHAX HUTOKIHIB TA NF-xB KJIITUHAMA
MIEJTOIAHOTO PAY Y NEPUPEPUYHINA KPOBI YYACHHUKIB JUKBIJALII
HACJIIJIKIB ABAPII HA YAEC B YMOBAX BIHHU

EXPRESSION OF PRO-INFLAMMATORY CYTOKINES AND NF-kB BY THE
PERIPHERAL BLOOD MYELOID LINEAGE CELLS OF CLEAN-UP WORKERS
OF THE CHORNOBYL ACCIDENT IN WAR CONDITIONS

3Bapuu JI.M., JIsckiBcrka O.B., ba3uka J[.A.
Heporcasna ycmanosa « HayionanbHuti HayKoguul yeHmp paoiayiitHoi MeOuyuHu, 2emamonoii
ma oukonoeii Hayionanonoi akademii meouunux nayx Yxpainuy, Kuis, Ykpaina
e-mail: l.zvarych@ukr.net

Zvarych L.M., Lyaskivska O.V., Bazyka D.A.
State Institution «National Research Center for Radiation Medicine, Hematology and
Oncology of the National Academy of Medical Sciences of Ukrainey, Kyiv, Ukraine

Beryn Ta meta. IcHye B3a€MO3B’SI30K MiX XPOHIYHUM 3allaJIeHHSIM Ta CTaHOM IMYHHOI
CUCTeMH Ticis Iii ioHi3yrouoro BumpomiHioBaHHs (IB). 3ananbhi peakiiii MOXyTh TpUBaTH
POKaMH MICII ONPOMIHEHHS, 10 MOXKE CIIPHUATH PO3BHUTKY BiK-aCOLIHOBAHUX 3aXBOPIOBAHb.
Biiina B VkpaiHi cTanma me OJHUM JDKEPEIOM CTPECOpPHUX (hakTopiB, IO BIUIMBAIOTH Ha
IMyHHY cHcTeMy 0ci0, fKi 3a3Haju OmpoMiHeHHs. ToMy MeTa — OLIHWUTH BiITHOCHI PiBHI
eKcrpecii mpo3anajbHUX LUTOKIHIB Ta TpaHCKpuMIiiiHoro snepHoro ¢axkropa NF-kB y
MoOHoOIMTaxX 1 rpanynonutax nepudepuynoi kposi (IIK) B yuacHukiB sikBifaimii HaciIiJgKiB
aBapii (YJIHA) na YAEC, saxi nmpoxonumian oOCTEXEHHsS Micisi MOo4YaTKy HOBHOMACIITaOHOT
Bil{HU.

Marepiaau ta meroau. OcHoBHa rpyna — 15 YJIHA na HAEC, Bikom 58—64 (61,87 + 1,85)
POKiB, siki Oynmu onpomiHeHi B iHTepBai g03 8,0-911,0 m3B. KonTponbra rpyna (KI') — 10
UBLIBHUX 0C10, BikoM 58—75 (66,63 + 6,21) pokiB. BusHaueHHs BIIHOCHUX PIBHIB IIUTOKIHIB
(IL-1a, IL-1B, IL-6, TNF-0, IFN-y) Ta NF-kB y Monouutax i rpanynonutax [1K npoBoauau
METOIOM MPOTOYHOT IIUTOMETPIi.

Pesyabratn Ta BHCHOBKM. He BHSBIEHO BIIMIHHOCTEM MiX CEpeIHBOTPYHOBUMH
MOKa3HMKAMHU BIIHOCHUX piBHIB ekcrpecii nurokiHiB IL-1a, IL-6 ta IFN-y y MoHommrax i
rparynorutax [IK oci6 rtpym oOctexxeHHs. Binmidena TeHACHINS 0 3HUKEHHS
cepenHborpynosoro mnokasuuka ekcmpecii IL-1f y monomurtax IIK VYJIHA na YAEC
nopiBHSAHO 3 mokazHukom ocio KI' (1543,00 [1346,00; 1822,00] vs 3091,50 [1989,50;
4028,50]). Haromicte mokazauk ekcrpecii TNF-o y mononurax I[1K YJIHA na YAEC maB
TeHJCHIII0 10 miaBumieHHs nopiBHsHO 3 KI' (4092,00 [3866,00; 6899,00] vs 3142,00
[2243,00; 4464,00]). Bmict IL-1p y rpanynonutax [TK YIIHA na HAEC GyB pi3ko 3HWKEHHH
nopiBHSHO 3 nmokazHukoM ocid KI' (617,00 [599,00; 644,00] vs 3576,50 [2740,50; 4428,00], p
< 0,01), mpu bomy cepeaHbOTPYyNOBI moka3zHuku excupecii TNF-o y maniit cyOmomymsiii
JeUKOLMTIB HE BIAPI3HIMCA MK rpynamu oocrexenHs. B YJIHA na HAEC BcTaHoBieHO
3HmKeHHs piBHs excrpecii NF-kB y monormmrax (304,00 [247,00; 402,00] vs (659,00 [342,00;
748,00], p < 0,01) Ta rpanynonurax I1K (383,00 [272,00; 477,00] vs 557,50 [458,00; 704,00],
p < 0,05) mopiBusiHO 3 mokazHukamu ocio KI. Ockinbkn o6uasa nurokiam — IL-1p ta TNF-a
3anmydeHi y curHanbHuil nuiix NF-kB, BusiBieHi 3MiHM MOXYTh CBIJUUTH PO CHUCTEMHE
MPUTHIYCHHS NIUIAX1B 3aMaJbHOTO MPOIECY Ta 3HIWKEHHS PEaKTHBHOCTI MIEJOITHUX KIIITHH,.
Busnaueni 3minu B YJIHA na YAEC notpe0yroTh A€TalbHOTO JOCIIIKESHHS.

KirouoBi cjioBa: I1IMTOKIHM, MOHOIIMTH, TPAHYJIOIUTH, 3alaJieHHsS, 10HI3ylOue
BUIIPOMiHIOBaHHS, YOpHOOWIIB.
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PAIOBIOJIOI'TA HICJISA YOPHOBUJISL.
PO3IIUPEHHSA METOJAUYHOI BA3H OIIIHKHA I TIPOTHO3YBAHHSI
HACJILAKIB OITPOMIHEHHS ¥V JIAITA3OHI MAJIUX 103
Kpasenp O.I1.
Incmumym kaimunnoi 6ionoeii ma eenemuunoi inocenepii HAH Vkpainu, Kuis, Ykpaina

YopHoOuibecbka KaracTpoda CTBOpUIa PISHOMAHITTS CIIEHAPiiB OMPOMIHEHHS 1 BUSBHJIACH
OJTHIEIO 3 PYIIMHUX CHJI PO3BUTKY Pa1io0i1010Tii OCTaHHIX AecITHIITh. OMHOYaCHO BiOYI0CH
30araueHHs  TEXHOJOTIYHOI  0a3u  pazio0ioJIOTiYHOTO  EKCIIEPUMEHTY,  MOJKJIUBICTH
JNOCTI/DKEHHA ~ JECATKIB 1 COTeH OIOJIOTIYHMX NapameTpiB 3 JONOMOTOI0 JIBOMIpHOTO
enektpodopesy, Microarray MeTomy, 3BOPOTHOI TpaHCKpHIIi, pisHux pexumis I1JIP.
3’saBuiiach cucteMHa paniobionoris. Ili nBa moTyxkHHX (akTopu OOYMOBWIIM EBOIOIIFO
paniobioNOoriyHOl  MapaurMu, TMOCTYHOBHM  BIAXiA BiJ  «MIIIEHOTO» TIyMadyeHHS
paniobionoriyHuX e(eKTiB.

Haii6inpm roctporo, 3aBASKH HEOOXIAHOCTI MPOrHO3YBaHHS HACTIAKIB aBapii JUIsl COTEH
TUCSY JIIOICH BHUSBHIIIACH TpoOiemMa edekTiB aii Manux 103. 1KoK € J1030Ba 3aJICKHICTH B
napuni «manux» n03? [lpsiMa, omykiia 4u BrHyTa 3JIeKHICTh ‘‘€PEeKT/OquHHIS 103U7?
BusnaueHHs1 Manux 103 3MIHIOBAIOCH 3 pokamu. Criepury “Manumu’ BBaKalIH J03H, 32 SKUX
BiIOyBa€ThCA XOU OFHE IMOMNAJaHHA Ha KIITHHY. 3 ypaxyBaHHSM CEepelHIX PO3MipiB KIIITUH
ccaBuiB 1e Bianoigano 20clp. 3 BigkpuTTsam i gociimkennsm By stander — edekry 3a mai
OPUMHATO 1034, 10 Ha 1-2 mopsaky Huxui 3a LD50. BusBunace mpuHIMIIOBA BiIMIHHICTh
JI030BUX 3aJIC)KHOCTEH €QEeKTIB BEMMKUX 1 MaiuxX 103. B Tol vac sk HalmommpeHinmi
panioOioNOTiYHMI TOKAa3HUK —«BIDKMBAHICTB) MaB TJIaJKy MOHOTOHHY 3alleXKHICTh, IO
anpokcumyeThesi posnonuioM Ilyaccona (6iHOMIaabHUM PO3MOAUT PIAKUX MOJIN); 1030B1
3aJI©KHOCTI  Pajio0ioNoriuHuX eQeKTiB B IHTEpBall MalMX [03 SAK MpPaBUIO MalTh
HEMOHOTOHHUH XapakTep. TakuM YnHOM, 32 IIEBHUMH TOKa3HUKAaMH €(DEKTUBHICTh MaJIMX /103
BUSBIISIIOTHCS OLIBIIMMU HA OJMH — JIBA MOPAIKUA €PEeKTUBHOCTI BUCOKHX N103. Ha choromHi
MigBUIIEHa €()EeKTHUBHICTh MaJIHMX J03 MOSCHIOEThCS T0- mnepiie, epexrom Iletke, mo apyre,
HU3BKOIO €()EeKTUBHICTIO BKIJIFOUEHHS 1HIyLINOEIbHOI KOMIIOHEHTH pernapartii.

Jpyroto, He MEHII BaXXJIMBOIO MPOOIEMOI0 OCTYOPHOOUIIBLCKOI Pai1001010rii BUSBUIOCH
BU3HaueHHs (aKTOPiB 1HIUBIAYaJIbHOI PaliOYyTJIMBOCTI Ta AAANTUBHOIO NOTEHIIATY JIOAUHU
1 Olotn. Ha nanuii vyac BCTaHOBIIEHO, IO I1HJWBIIyaJibHA PaJlOYyTIMBICTH TOB'SI3aHA 3
noxiMopdizmom Oinbiie 40 rexis, mo O6epyTh ydacTh y KIITHHHOMY I'OMEOCTa3l Ta 3aXHCTI
KJIITUH Big MyTareHiB. J[o IUX TeHIB HaJIeKaTh TEHH CHCTEM JIETOKCHKaIlli KCEHOOIOTHKIB,
aHTUpaauKaibHOro 3axucty Ta penapauii JHK, mnomimopdism skux BH3HA4Yae pi3HY
e(EeKTUBHICTh POOOTH LIUX CHCTEM.

3a oCTaHHI POKHM BCTAaHOBJIEHO, 11O ICHYIOTh €MIr€HeTHYH1 (QakTOpH, 30KpeMa MHaTrTepH
metmnyBaHHs JJHK, 1m0 Bu3Ha9aroTh pagiocTifKICTh 1 aJanTHBHUMA MOTEHIIIa] OPTaHi3MY.

Jamni, B paaio6iosorii 10 YOpHOOMIBCHKOTO MeEpioay A00pe BHUBYEHI «ILUBUIKD», MOPSIKY
HAaHOCEKYHJl TMOil, 1m0 BiAOyBarOTbCA INPH OINPOMIHEHHI OpraHiaMy a0o OKpeMHX HOoro
CTpYKTYyp. BuHMKae nmuTaHHsS mpo MexaHi3Mu (QOpMYBaHHS BIJIaJIEHUX HACIIJKIB Pa3oBOTrO
ONPOMIHEHHS OpraHi3My INpH Maiux jao3ax. Ha chorogHi BCTaHOBIEHO, IO 1HIYKOBaHA
FeHOMHa HECTAaOlIbHOCTI € KJIIOUOBUM MEXaHI3MOM y (OpMyBaHHI BiJJIaJIEHUX HACHTIJIKIB
pajiamiifHoro ypaxeHHs 32 yMOB Pa30BOT0O ONPOMiHEHHS B Jiana3oHi MaJInX /103

Jis XpOHIYHOTrO OIpOMiHEHHS OOYMOBIIIOE HarpoMaJKeHHs J03u 1 (opMyBaHHS
KyMyJsTUBHUX eekTiB. LI BUBYaIOTH 32 Pi3HUMHU MOKa3HUKaMHU. BCTaHOBICHO BUHMKHEHHS
MOPQOJIOTIYHOT aCUMETPIi Ta IUKIIYHUX 3MIH aKTUBHOCTI MOOIJTbHUX €JIEMEHTIB y MO
Ipo30(iu y 30H1 BILUTUBY MiAMPUEMCTB sIEPHOTO HUKITY. Ha pocianHax 4yopHOOMIBCHKOT 30HU
BUSIBJICHO TiepeOynoBu MeTabomnizmy (3mian 700 gepmenTiB, 1o 06’ eqHani y 11 MerabosmiuHi
OJIOKH ) Ta O3HAKK T€HOMHOI HeCTaO1JIBHOCTI.
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CTAH KPOBOTBOPHOI CUCTEMM BIOIHIUKATOPHUX BUJIB JPIGHUX
I'PU3YHIB YOPHOBWJIBCBKOI 30HU BIIYYKEHHS 3A XPOHIYHOI JIIi
MAJIUX 103 IOHI3YIOUOI PATIALIT

STATUS OF THE HEMOPOITIC SYSTEM OF SMALL RODENT
BIOINDICATOR SPECIES AT THE CHORNOBYL EXCLUSION ZONE UNDER
CHRONIC EXPOSURE TO LOW DOSES OF IONIZING RADIATION

Jluniceka A L, Pomionosa H.K., Ps6uenko H.M., Bypno O.0., I'anxa O.b.
Tnemumym sdepuux 0ocniosncens HAH Yrpainu, Kuis, Yxpaina

Lypska A.l., Rodionova N.K.,Riabchenko N.M., Burdo O.0., Ganzha O.B.
Institute for Nuclear Research of the NAS of Ukraine, Kyiv, Ukraine
e-mail: alla.lypska@gmail.com

Introduction and purpose. The unique radioecological situation that developed in the
Chornobyl Exclusion Zone (ChEZ) creates the opportunity to assess the chronic radiation
impact on biota in conditions of uneven radionuclide contamination of natural ecosystems
after the Chornobyl accident. Despite many years of research, there is no consolidating view
on the radiobiological consequences of chronic radiation with a significant contribution of the
internal component. Purpose: to assess the status of the hematopoietic system of the reference
species of mouse-like rodents from natural populations from the territories with a low level of
radionuclide contamination of the ChEZ.

Materials and methods. Object of the study: hematopoietic system of a reference species
of small rodents — Myodes glareolus from the ChEZ. Methods: radiometric, y- and -
spectrometric, hematological, cytogenetic, statistical.

Results and conclusions. Experimental site was located 25 km from the destroyed 4th
power unit of the Chornobyl NPP with the density of soil radioactive contamination for *’Cs
—0.37-0.93 MBg/m?, %5y — 0.019-0.185 MBg/m?. The absorbed dose rate was formed mainly
due to the incorporated **'Cs and *°Sr; the contribution of external radiation did not exceed
5%. The estimated values of the absorbed dose during the animals’ lifespan were 1.98-2.64
mGy. In the peripheral blood, compared with the control animals, erythropenia, leukocytosis,
an imbalance of individual leukocyte fractions, as well as an increase in the adaptation and
immunoreactivity indices were detected. In the bone marrow, an increase in the proportion of
blast cells, accelerated maturation of erythroid cells, and an increase in the frequency of cells
with abnormalities of nuclear material were noted. Along with pathological changes,
compensatory and repair reactions were observed, in particular, the formation of foci of
extramedullary hematopoiesis in the spleen in individual animals. In several generations of
animals from the radioactively contaminated ChEZ areas, significant interindividual
variability of hematological and cytogenetic parameters was recorded, which indicates the
heterogeneity of the reactions of the blood system to chronic irradiation. It can be assumed
that the significant variability of the blood system parameters reflects the coexistence in the
experimental population of different adaptation strategies: from compensatory activation of
hematopoiesis to signs of functional depletion of the hematopoietic system. Thus, in animals
that have lived in the ChEZ under conditions of low dose rates, both negative reactions and
compensatory changes in the blood system were detected. This is probably due to long-term
chronic exposure in low doses, as well as transgenerational effects induced by radiation
exposure in the early period after the Chornobyl accident.

Keywords: radionuclides, chronic radiation, low doses, bank vole (Myodes glareolus),
Chornobyl Exclusion Zone, hematopoietic system, cytogenetic disorders.
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BUKOPUCTAHHS IY-CIEKTPOCKOIIII 3 IEPETBOPEHHSIM ®YP'E JIJISA
AHAJII3Y CIHHEKTPIB OCHOBHUX BIOXIMIYHUX CITOJYK Y POCJIMHHUX
3PA3KAX MICJA A1 IOHI3YIOYOI'O OITPOMIHEHHS

THE USE OF FOURIER TRANSFORM IR SPECTROSCOPY FOR THE ANALYSIS
OF SPECTRA OF MAJOR BIOCHEMICAL COMPOUNDS IN PLANT SAMPLES
FOLLOWING EXPOSURE TO IONIZING RADIATION

JliteinoB C.B., Pamuaos H.M., Kyniokons H.K., Cakana B.I., bepexxna B.B.
Tnemumym kaimunnoi 6ionozii ma cenemuynoi inocenepii HAH Yxpainu, Kuis, Ykpaina

Litvinov S.V., Rashydov N.M., Kutsokon N.K, Sakada V.., Berezhna V.V.
Institute of Cell Biology and Genetic Engineering, NAS Ukraine, Kyiv, Ukraine

Introduction and aim. Large-scale screening of changes in plant biochemical profiles
requires a significant investment of resources and time. One method that can greatly facilitate
a researcher’s work is attenuated total reflection Fourier-transform infrared spectroscopy
(ATR-FTIR), which has recently been used to analyse the biochemical composition of plant
tissue samples. Advantages of this method include speed, simplicity, reliable and reproducible
results, and the ability to simultaneously measure the content of the most common
biochemical compounds while preserving the spatial compartment structure and
macromolecules inherent in living systems. Our work aimed to familiarise the scientific
community with the fundamentals and advantages of studying biochemical changes induced
in plants by ionizing radiation using the promising ATR-FTIR method.

Materials and methods. The samples were prepared for analysis using a variety of
methods. The most common method involved drying the samples and grinding them into a
fine powder using a disruptor. Whole flat sections of leaves, stems and seed coats were used
to study the biochemical composition of epidermal structures and the cuticle. In all cases, the
final stage involved obtaining infrared spectra of the samples. Mid-infrared absorption spectra
(400-4000 cm™') were obtained using a Nicolet FTIR IS50 spectrometer (Thermo Fisher
Scientific, USA). The spectra were measured with a resolution of 4 cm~!. Analysis of the IR
spectra was carried out using the Thermo Scientific OMNIC software package (Thermo
Fisher Scientific, USA). To average the spectra, 32—-64 scans of a single field were used, along
with background spectrum filtering. The raw spectra were smoothed using the Savitzky—
Golay filter to remove spectral noise and were baseline-aligned. The relative concentration of
biochemical compounds was estimated based on the area of characteristic peaks (peak centre
+ 6-12 cm ') in the smoothed and baseline-aligned absorption spectrum.

Results and conclusions. The ATR-FTIR method enables the detection of complex
changes in the biochemical composition of plant organs resulting from ionizing radiation. As
well as determining the content of major biochemical compounds such as cellulose,
hemicelluloses, starch, polysaccharides, proteins, lipids, nucleic acids, lignin and polyphenols,
the method enables correlations between the content of different compounds to be studied. It
also allows factorial, dispersion and regression analyses to be applied to determine the
biochemical signatures that are characteristic of control and experimental samples. FTIR
analysis also enables conclusions to be drawn regarding changes in proteome conformation
and cuticular layer lipid structure. Overall, the ATR-FTIR method enables the rapid and
reliable evaluation of metabolic changes in plants exposed to ionizing radiation, both in the
short and long term.

Keywords: FTIR, biochemical structure, metabolic changes, ionizing radiation,
radiobiological effects.
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3MIHU PEITPOAYKTHUBHUX ITOKA3HUKIB BUIIIUX BOAHUX POCJIMH B
YMOBAX TPUBAJIOI'O PAAIOHYKJIIIHOI'O 3ABPYJITHEHHSA: HA ITPUKJIA I
PEPTUJIBHOCTI IMJIKOBUX 3EPEH

Mapymak [.B., I'yakos /I.1., benses B.B., [Tpunuisik C.I1.
Tnemumym eiopo6ionoeii HAH Yxpainu, Kuis, Yxpaina
e-mail: irunamarushchak29@ukr.net

Marushchak I., Gudkov D., Belyaev V., Pryshlyak S.
Institute of Hydrobiology of the NAS of Ukraine, Kyiv, Ukraine

Beryn i Mera. JloBroTpuBaiie pagianiiHe ONpoMiHEHHS T1IpoQiTiB Y BOJHIX €KOCHCTEMaX
YopuoOmibebkoi 30HM BiguyxeHHs (U3B) 3ymoBiioe BIUIMB Ha iXHI pPEnpoayKTHBHI
cTpykTypu. [IMiKOBiI 3epHa PO3MIIAJAIOTHCS SK BUCOKOUYTIUBHUI TECT-00’€KT IS OLIHKU
(YHKLIOHAJILHOI'O CTaHy PEHNpOAYKTHUBHOI CHCTEMH POCIMH. MeTow AOCHipKeHHS Oyio
BU3HAYCHHS DIBHA (EPTUIBHOCTI Ta JKATTE3NATHOCTI MUJIKY BUIIMX BOJHHUX POCIUH Y
BosloMiMax U3B, 110 xapakTepu3yroThCs pi3HUM CTYIIEHEM PallOHYKIITHOTO 3a0pyIHEHHS.

Marepianun Ta meronu. JlocmiKeHHS BUKOHaHO Yy JumHi—ceprHi 2025 p. y BOIHHUX
€KOCHCTeMax 30HH BimuyxeHHs. O0’eKTaMH JOCHIIKEHHS CIYT'YBalIM MOMYJIAIii MaKpodiTis
(Nuphar lutea, Trapa natans, Butomus umbellatus, Myriophyllum spicatum, Persicaria
amphibia, Nymphaea alba, Sagittaria sagittifolia, Hydrocharis morsus-ranae, Stratiotes
aloides, Sparganium erectum, Utricularia vulgaris). Lluronoriunuii aHami3 MUIKY
nepeadayaB KUIbKICHY OLIHKY MOP(QOMETPUYHUX MOKA3HUKIB MUIKOBUX 3€PEH, BU3HAYECHHS
pPiBHA (QEpTUIBHOCTI Ta JKUTTE3JATHOCTI 3 BHUKOPUCTAHHSIM CTAaHJAPTHUX METOIB
TuQepeHiiHoro 3a0apBiIeHHS.

PesyabratTn Ta BHCHOBKHM. [IpoBeneHi JOCHKEHHS CBIO4aTh TMpPO HASBHICTb
BUPAXEHOT'0 IPpaJlieHTa pajiallifHOro BIUIMBY Ha PENPOLYKTUBHY cepy riapodiTis. 3araibHa
MOTYXXHICTh TOTJIMHEHO1 03U BapioBaiga B Mmexax 0,05-18,5 mxI'p/roa., mo m03BOIHIO
kiJacu(ikyBaTH BOJAHI O0’€KTH 3a pIBHEM pajiallifHOTO HaBaHTAXXEHHS: B YMOBHO
pedepentnux (p. [lpum’are, o3. [lmtoroBumie) no iMmakTHUX (03. ['mmboke, 03. A30yuuH,
SIHIBCHKMI 3aTOH, a TaKOXXK OCTaTOYHI 03epa KOJUIIHBOI akBaTOpPii BOJOHMHU-OXOJI0IKyBaya
(BO) HAEC). V¥ Bomoiimax 13 MiHIM&JIbHUM (DOHOBOTO PIBHEM OIPOMIHEHHS IMOKa3HUKH
Moposoriunoi moBHoIiHHOCTI muiaky Nuphar lutea Ta Trapa natans naGmwkamucs 10
6iosoriunoro makcumymy (95,8-100%). Pesynwsratu, otpumani y BO HAEC, neMOHCTpYIOTh
BUCOKY TosepanTHicTh Myriophyllum spicatum mo xponidHoro omnpomineHHs. DepTHIBHICTH
Ha piBHI 83,3-94,6% 3a BHCOKO kuTTE3AaTHOCTI (10 99,2%) MOke OyTH IHTEpIIpETOBaHA SIK
nposiB pagioananTtanii abo epexruBHocTi cuctem pemnaparii JJIHK y rigpodiris, mo TpuBammit
yac mnepe0yBaloTh MiJ JAI€I0 MalMX Ta MOMIpHUX 103. Y 03. ['muboke Ta 03. A30yuuH
3a(piKkCOBaHO KPUTHYHI MPUTHIYEHHS YOJOBIYOro ramerodirta. 3HMKEHHS (DEpTHIIBHOCTI 110
eKCTpeMallbHO HU3bkHX 3HaueHb (1,27% y Nymphaea alba, 1,8% y Sparganium erectum)
CBIIYUTH TPO TOPYIICHHS MpOIecy Meio3y Ta (OpMyBaHHS EK3MHM NHIKOBUX 3€pEH.
3HauHUH BiJICOTOK CTEPUIBLHOCTI (110 98,7%) BKa3zye Ha HE3BOPOTHHIA XapaKTep MOIIKOKEHb
PENpPOAYKTUBHUX KIIITHH I1Jl BIUINBOM XPOHIYHOTO ONPOMIHEHHA. BCTaHOBIEHO, 110 peakiis
Ha pajiallifHUi YMHHUK Ma€ YiTKO BHPAXCHHWH 1HIWBIMyaTbHO-BHIOBUN Xapaktep. Taki
By, sk Nymphaea alba, Stratiotes aloides ta Sparganium erectum, BUSBIISIOTH O3HaKH
BHCOKOI paiouyTIMBOCTI, Toal sk Trapa natans ta Myriophyllum spicatum nemoncTpyroTh
3HAYHO BUIIY €KOJIOT1YHY TUIACTHYHICTb.

KurouoBi cioBa: makpoditu, 30Ha BimuykeHHs YAEC, nuikoBi 3epHa, (QepTUIBHICTD,
CTEpPHIIBHICTD, PallOHYKIIITHE 3a0pyAHEHHSI.
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HEBUPIIIEHI PAAIOBIOJIOI'TYHI TA PAJIOEKOJIOTTYHI ITPOBJIEMU
YOPHOBWJIA

MixeeB O.M.
Incmumym kaimunnoi 6ionoeii ma eenemuunoi indcenepii HAH Yrpainu, Kuis, Yxpaina
e-mail: mikhalex7@yahoo.com

Crpuuunnna aBapis Ha YAEC HOBiI M HeBimomi paaio0ioJiorivyHi Ta paaiOeKOJIOTivHI
eextn? Mokna Oyno O 3rajgaTv MPO BUCOKOAKTHBHI Tapsiud YaCTHHKH, SBHIIE PaaiamiiiHO
1HIYKOBAaHOTO TiraHTH3MY XBOi, BHCOKY BEpTHKaJbHAa Ta TOPU30HTAJIbHA TETEPOTCHHICTh
PaIIOHYKIIITHOTO 3a0pyIMHEHHS IPYHTIB, CTapiHHS palioHyKIiAiB Tomo. [Ipore, Bce me Oymo
BiJIOMO TIPAKTHYHO III€ 3 CAMOTO IMOYaTKy Ha3eMHHUX BHIPOOyBaHb aTOMHOI 30poi. Xiba 1o 110
(EHOMEHONIOTIYHUX «HOBUHOK» MOXKHA BIJHECTH TapsYd YaCTUHKH O10JOT1YHOTO
MOXO/DKEHHS, SIKI JOCIHIPKEHI B HAINIOMY BIAAUTL 1 MOXYTh, 30KpeMa, IMOSCHUTH SIBUILE
pajiaiiifHoO 1HAYKOBaHOTO PaJioropMe3ucy, TOOTO MO3UTUBHOI Ail 10HI3YIOUOT pajiallii.

3naerscsi, mo apapis Ha YAEC copuumHMia Jume KUIBKICHY 3MiHY —CIIEKTPY
Panio6i0JIOTTYHUX 1 PaTIOEKONIOTTUHUX MPo0ieM. 3CyB AOCTIAHUIIBKUX 1HTEPECIB BITOYBCS Bif
MEPEBAKHOTO JIOCIIKEHHS AETEpPMiHOBaHUX €(EKTIB THITy TOCTPOi MPOMEHEBOi XBOPOOH B
OIK JOCHIMIKEHHS CTOXacTUYHUX e(eKTiB, 10 Oylu 3yMOBIIEHI MiABUIIEHUM paialliiHuUM
dboHOM.

Jo cux mip ocoOnuBa yBara NMpuKyTa K MpoOJieMi Tak 3BaHUX «MalluX J03» 10HI3yHOUOi
pamiarii, siKi IpaBWIIbHIIIE Oy0 O Ha3uBaTH KBa3ipOHOBI JO3H, IO caMe 1 3/IaTHI BUKIUKATH .
CTOXaCTUYHI pa/1io0i0yIoriyHl e(heKTH, MPUKIAZIOM KX € MyTareHe3 Ta KaHIEpOTreHHI sIBUIIA.
BBakaemo, 110 CyTTEBUM JOPOOKOM B I[bOMY HamlpsSMKY JOCIIUKEHb € CIIPOCTYBaHHS Midy
npo OyIiMTO BHCOKY TOHIKOJUKYIOUY €(eKTHBHICTh I1HKOPIIOPOBAHUX paiOHYKIJIB.
3’gcyBajioch, 1110 BUHUKHEHHS BKa3aHOro Midy Oyilo HaciiJKOM HEKOPEKTHO INpOBEIEHOI
JO3UMETDIi.

Cepen nocnipkeHux epekTiB KBa3u()POHOBUX 1103 CIiJ OCOOTMBO BIAMITHUTH BXKE 3TajlaHe
SBUIIE pagioropMe3ucy. Xoua MeXaHi3M HOro 3aJIMIIA€THCS HEPO3KPUTUM, ajle CTalo SCHO,
10 caMme Mo co01 PailoropMe3ncC JIEKUTh B OCHOBI TakK 3BAaHOI «aJIallTUBHOI BIATOBIAI», AKY
MH Ha3uBaeMoO Tineppaaioanantauniero. [Ipore, MokHa aymaTH, 10 HAasABHUX (AKTHUHUX
JAHUX BIAHOCHO PpaJiOTOPME3NUCy Ta pajaioanmanTaiii Oyae TOCTaTHIM Jisi CTBOPEHHS
BIJIMOBIAHOI Teopii, mo Ao3Boimia O Oinbll epEeKTUBHO 3AINCHIOBATH NPOQITaKTHKY Ta
Teparnito yIIKOKEeHb paialliiHOTO OXOKEHHS.

XoTiioch OW BIpUTH, IO MOCTYOPHOOMIBbCHKA CUTYyallist Oe3rnocepeHb0 B 30HI BIUIUBY
YAEC Ta HaBKpYIH J03BOJIUTH CYTTEBO MPOCYHYTHCh Y BHpIIIEHHI MpobiieMa MoporoBoi il
10HI3yI04Oi pajianii 1 HOPMYBaHHS ii NPUIYCTUMHX pIBHIB JJI JIIOAMHU Ta E€KOCHUCTEM.
30KkpeMa, aKTyalbHOIO 3aJUIIAETHCS MPOOIEMHU CTaTUCTHKHU Ta aJEKBATHOTO KOHTPOIIO IS
BpaxyBaHHA Ji1 10HI3YI0UO1 pajiamii B ymMoBax aii iHIUX (akTopiB — QI3UYHUX, XIMIYHUX Ta
6ionoriyaux. Ilporpec y miii obmacti 3poOUTH OULIBII aJEKBATHOIO OIIHKY pajioreHHUX
KaHIIEPOTCHHUX PHU3UKIB 1 I03BOJUTH OLIIHUTH OMOCEPEIKOBAHI HACIIKK aBapii (HaIpUKIIa,
poItb paniodobii) Ha JTHOTUHY.

HenocaimkeHUMHU 3aMuIlaloTbess MIKPOEBOJIOIIMHI TpoIlecH B 30HI BIUIMBY aBapii Ha
YAEC.

Cepen mpukiIagHUX 3aBIaHb aKTyaJIbHOIO € MpoOjema ajanTarlii TEeXHOJOTIH OYHINCHHS
IPUPOIHUX CEPEIOBHUII IO PEaJbHUX PIBHIB T4 YMOB PAJiOHYKIIITHOTO 3a0pyIHEHHS.

KawuoBi ciaoBa: kBa3ioHOBI /103u, pagioropMe3nc, pajioajanTtaiis, CTOXaCTHYHI
e(eKxTH MIKpOEBOJIOITIS.
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KOMETHMIA AHAJII3 IK MAPKEP PAIIAIIIMHOI HECTABLIBHOCTI
I'EHOMY

Heymepsxunbka JI.B., Kypinuuii J[.A.
NV«HayionanvHuti HayKosuil yermp paoiayitinoi MeOuyuHu, 2emamonoii ma OHKono2ii
Hayionanvnoi akademii meouunux nayk Yxpainuy, Kuis

[Tomyk indopMaTHBHEX OioMapkepiB BIUIMBY 10HI3yr04oi pamiamii — 1e omHe 3
HalBKJIMBIIINX 3aBJaHb Cy4acHOi paaio0iojorii. AJke came BOHHU JO3BOJISIIOTH HE JIUIIE
3aikcyBaTH (aKT MOMIKOKEHHS TEHOMY, a i 3pO3YyMITH, K KJIITHHA pearye Ha CTpec, sKi
MEXaHI3MH BKJIIOYAIOTBCS I 30€peKeHHsS CTaOUIBHOCTI Ta 4YOMYy OJAHI OpraHizMu
BUSIBJISIFOTHCS OUTBII BPa3IMBUMHU JI0 BILTMBY 10HI3YI0YOI pajiamii, HiX 1HIII.

VY Hamux Aociijiax MM 3aCTOCOBYBAJIM KUTbKa MiIXOJIB JUISl OIIHKM T€HOTOKCHYHOI il
10HI3yI0YOTO BHUIIPOMIHIOBAHHS: IUTOTCHETHYHHWHA aHAJi3 XPOMOCOMHHX abepaiiid, OIiHKY
metmmoBanHs JJHK ta komeTtnuii enekrpodopes. Koxen 13 HUX aaB BaxJIMBY iH(opMmailiro,
pOoTEe camMe€ KOMETHHH METO]| BHSIBHBCS HAHOLIBII pE3yabTaTUBHUM. 3aBISKH IILOMY MU
OTpUMAaNH YITKy KapTuHY: Bif po3puBiB JJHK 10 emireneTnyHux 3MiH 1 akTHBAIIil aronTosy.
B nmocnigax Ha ompomiHeHiit in Vitro (ramma BunpomintoBanss 1,0 I'p) kynbTypi gimMdoruris
nepudeprudHoi KpoBi THOAUHU Oylno 3aiKCOBaHO MiABUIICHHS YAaCTKU KIIITHH 13 BUCOKHUM
piBHEM 0JHO- Ta aBosaHIroroBux po3pusiB JIHK (ouineni 3a mapamerpamu % JAHK y xBocTi
ta Tail Moment). micis onpoMiHEHHS TOPIBHSHO 3 KOHTPOJIEM; BHSIBICHO TAKOX 3MiHH Y
merwmioBanHl JIHK, ski miaTBepKylOTh emireHeTHMyHy BignmoBine Ha giro IB; Oymo
BCTAHOBJICHO AKTHUBAI[II0 aloNTO3y: YacTKa KIITUH 13 O3HAaKaMH IPOrpaMOBaHOi CMEpTi
3pocia OUThII HIK YTPUYl; 3a IUTOTCHETHMYHHUM AaHAJII30M BHUSBJIEHO 3POCTAHHS YacTOTH
abepaHTHUX MeTada3 Ta XpOMOCOMHHMX abepauiid. BaxmuBo, 1m0 pe3ynbTaTH MOKa3alu
MDKIHJIMBIIyalbHy BapiaOCNbHICTh — KOXKEH OpraHi3M pearye I0-CBOEMY, 1 came IIe
BIJIKpUBAE MIJISAX IO MEPCOHATI30BAHOI OI[IHKK PaiouyTIUBOCTI.

TakuMm 4YWHOM, HalIll JOCTI/DKEHHS OB, [0 KOMETHHMM aHai3 € YyTJIUBUM 1
yHiBepcaJlbHUM. BiH [103Bojsie KOMIUIEKCHO oIfiHioBaTH ymko/pkeHHs JIHK, piBeHb
METWJIIOBaHHS Ta afomnTo3, U0 poOUTh HOro OJHMM 13 HaANMNEpCHEeKTHUBHIIIMX MapKepiB
paniainiifHOi HecTaOUIBHOCTI TeHoMy. Y TO€IHAHHI 3 IHIIMMH MeEToJaMu BiH (opmye
OaratopiBHEBy CHUCTEMY OIIIHKH, ajieé caMe€ KOMETHHMH METOJ| y HAIllMX JOCIiJax MOKa3aB
HalBUpasHilll pe3ylbTaTd M MIATBEPAMB CBOIO LIHHICTh Uil (YyHIAMEHTAJIbHUX 1
NPUKIIAJTHAX JOCITIIKECHb

BucHoBku. KomeTHuii anamiz — 1me He mpocto me ofauH Metoj. Lle yHiBepcaabHuid i
HAA3BHUYAIHO YYTIUBHUI iHCTPYMEHT, KUl 103BOJIsIE€ TOOAYNTH TEHOMHY HECTAOUIBHICTD Y
Bcix ii mposiBax: Bif po3puBiB JJHK no emireHermunux 3MiH 1 3amycky amonTo3y. Bin
MIBUJKUHN, 1HPOPMATUBHUM 1 MPUAATHUNA U Pi3HUX O10JOTIUYHUX CHUCTEM, IO poOUTH ioro
OJIHUM 13 HaWMEepCHEeKTUBHIMINUX MapKepiB JUIsl OI[IHKM M€HOTOKCUYHOCTI Ta 1HJMBIyaJIbHOI
YyTIUBOCTI /10 10HI3ytouoi pamiamii. Came TOMy MU pO3IJISAaEMO HOTro SIK LEHTPaIbHUN
€JIEMEHT y CHCTEeMI HOBUX METO/IIB Pa/110010JIOTTYHHUX Ta PaII0EKOJIOTIYHUX TOCITIKECHb.
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MOJIEJIJFOBAHHSI IIPOLIECIB BHYTPIIIHHOI'O OIIPOMIHEHHS *Sr TIJIA TA
KICTKOBOI'O MO3KY MUIIONTIOAIBHUX I'PU3YHIB

MODELLING *Sr INTERNAL IRRADIATION PROCESSES OF MURINE
RODENTS’ BODY AND BONE MARROW

[TaBnoBcekuit B.B., Ctpinbuyk M.B.
Incmumym s0epnux oocnioxcens HAH Yxpainu, Kuis, Yxpaina
e-mail: vladvpav@gmail.com

Pavlovskyi V.V., Strilchuk M.V.
Institute for Nuclear Research of the NAS of Ukraine, Kyiv, Ukraine

Beryn ta mera. [lpm mpoBeneHHI CydacHHX pagio0iONOTIYHMX Ta PaIiOCKOJIOTIYHUX
JOCTI/IKEHb aKTUBHO 3aCTOCOBYETBCSI KOMIT IOTEpHE MOJIEIIOBAHHSA IMPOLECIB, OB’ SI3aHUX 13
ONPOMIHEHHSM JKMBHX Oprafi3miB. ICHye miepemik HayKOBHX IIpamb, MPUCBSIYECHUX
MOJICTIIOBAaHHIO ONPOMIHEHHS MMILIONOMIOHUX TPHU3YHIB Ta CKIAJOBUX iX OpraHi3My,
3BaKAIOYM Ha T€, IO BOHM YacTO BUCTYHAIOTh 00’€KTaMu no3uMerpii. bimpmmcTs Takmx
JDKEepea IOoB’s3aHa 3 JIADOpPAaTOPHMM  ONPOMIHEHHSIM TBapuH Ta  BiJANOBIJHUMHU
pamioHyKIiIaMd. METO HAIIoTro JOCHTIDKCHHS Oyla po3poOka MOJeli, sSKa BiITBOPIOE
BHYTPIILIHE OMPOMIHEHHS MUIIOMOMIOHUX TPU3YHIB %3¢ mo BioOpakae peanbHi CUTYaIlii
ONIPOMIHEHHS B MEKaX MPUPOAHUX eKocucTeM YOpHOOUIIBCHKOT 30HU BiTUYKEHHSI.

Marepiaiu Ta meroau. MonemoBaHHs 0a3yBajocs Ha IMpoaHalizoBaHii iH(opmarii 3
HAayKOBHMX JDKEpesd, TMpHUCBsiueHId Olojorii  ApiOHMX Tpu3yHiB. byno  Bu3HaueHO
XapaKTepUCTUKHU TiJla, CKeJIeTa Ta KICTKOBOIO MO3KY TBAapHH. 3TiIHO 3 OTPUMaHUMHU JIaHUMH,
i3 BHKOpHCTaHHsAM Tporpamu 3ds Max Oyio CTBOPEHO MOJENb THIIOBOTO MHIIOMOMIOHOTO
IpU3YyHa, SIKYy 3a JOIOMOTOIO JI0IaTKOBOTO 1HCTPYMEHTAapito Oylo IMIIOPTOBAHO y MPOrpaMHe
3abe3neueHHst Geant4, mpu3HaveHe JUIsi MOJEIIOBaHHS IPOIIECIB ONPOMiHEHHS PI3HOMAaHITHUX
00’exTiB y saepHii ¢izuni. Pobora mMozeni momnsrana y CUMYSSLIl CUTyalliif ONpOMiHEHHS,
CIIUPAIOYHCh HAa OeTa-CIIeKTpU %5y ta *°Y, B3sTi 3 BIJIKPUTHX JDKEPEIL.

Pesyabratn Ta BHCcHOBKH. [loOynoana 3D-monenb 103BOJISIE MPOBOIUTH PO3PAXYHOK
IHTErpajbHOI JIEMIOHOBAHOI €Heprii Ta BIANOBIIHMUX J030BUX KOE(ILIEHTIB Ui Tijga Ta
KICTKOBOTO  MO3Ky TBapuH. OTpuMaHi Koe(]illieHTH y TO€AHAHHI 13 JaHUMHU
CHEKTPOMETPUYHUX JOCHIIPKEHb aKTHUBHOCTI gy pOOJIATH MOXIJIMBOIO OLIHKY JI030BUX
HaBaHTaXEHb Ta J103, OIEp’)KaHMX TBapUHAMHU 32 MEBHI nepioan yacy. Takox Oyo MpoBeIeHO
HoTepeIHE MacITa0yBaHHs PO3POOJICHOT MOJIEINI /ISl BUSBIICHHS 3aJI€KHOCTI MIXK TO30BUMHU
koedimieHTaMu (K U1 KICTKOBOTO MO3KY, TaK 1 JJIsi BChOTO TiJia) Ta pO3MipaMH TBapwH. 3
METOI0 IMOJAJIBIIOr0 BIOCKOHAJIEHHS MOJENi Hapasi aHaji3yeTbcs iHopMalis Mpo
CHIBBI/IHOIIIEHHS PO3MIpIB Ta MacH Tila JUKUX MHIIOMOAIOHHMX TPU3YHIB JJIsi BU3HAYCHHS
AJIOMETPUYHUX CIIBBIIHOLIEHb, IO BiJoOpaxkasm O 3MiHYy Macu TBAapHH 31 30UIBLICHHSAM
JOBXKMHU Tija. TakuM YMHOM, MOJENb 3MOXKE JOCTOBIPHO BiJI0OpakaTh TBApUH PI3HUX
poO3MipiB Ta BiKy. Pe3ynbraru mpoBeAEHOrO JOCHIHKEHHS MOXYTh OyTH BUKOPHUCTaHI ISt
JO3UMETPIi MUIIONOAIOHUX TPU3YHIB Yy MeXax paJaio0ioNoOriuHuX Ta pPa/iioeKOJOTTYHUX
JOCTIKeHb JpiOHMX TBapuH 30HM BildyXeHHs. MojenaroBaHHS CHUTYyallild ONpPOMiHEHHs
TUIMIOBUX MEIIKAHI[IB 3a0pyAHEHUX TEPUTOPIN OJHUM 13 OCHOBHUX PaIOHYKJIIAIB-IIOJIOTAHTIB
JIO3BOJIUTH PEATICTUYHO OLIHIOBATH OTPUMaHI HUMH JO3HM OMPOMIHEHHS, 5IKi, B CBOIO Uepry,
MOKHA Oy7ie TTOB’SI3yBaTH 3 TUMH YH 1HITUMHU €QeKTaMH, 1110 T03BOIUTH C(HOopMyBaTH IITICHY
KapTUHY BIUIMBY PaJi0aKTUBHOTO 3a0pyIHEHHS Ha 010TY.

Kiro4oBi ci10Ba: MozieoBaHHS, MUILIONOAIOHI TPU3YHH, CTPOHIIIH, TO3UMETPis.
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IF'EMATOJIOTTYHI E@EKTH TPUBAJIOI'O IOHI3YIOUYOI'O
BUIIPOMIHIOBAHHS Y PUB YOPHOBWJIbCHKOI 30HA BITUY X KEHHSI

HEMATOLOGICAL EFFECTS OF LONG-TERM RADIATION EXPOSURE IN FISH
FROM THE CHORNOBYL EXCLUSION ZONE

[Tomopuesa H.A., I'ynxos JI.I., Karsn O.€.
Inemumym 2iopooionoeii HAH Ykpainu, Kuis, Yxpaina
e-mail: natapomorceva@gmail.com

Pomortseva N.A., Gudkov D.I., Kaglyan A.E.
Institute of Hydrobiology, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn ta mMera. XpoHiuHe pagioHYKIiAHE 3a0pyAHEHHsS BOAONM YOpPHOOMIBCHKOI 30HH
BigquyxeHHs (U3B) popmye migBuieHe 1030Be HaBaHTAKEHHS Ha pUO 1 MOXKE MTPU3BOIUTH 10
MOpYIIEHh TEeMOMoe3y Ta 3MiH KIITUHHOTO CKIaay KpoBi. I'eMaTonoriyHi mNOKa3HUKH,
30KpeMa JIeMKouuTapHa (GOpMyla Ta XapaKTEPUCTHKH EPUTPOLUTIB, PO3TISAAIOTHCS SIK
YyTJIMBI OlOMapKepH Takoro BIUIMBY. MeTOI AOCHIIKEHHS OyJ0 OLIHWUTHU BIUITUB Ipai€HTa
notyxHocti norymHeHol go3u (ITI1J[) Ha reMaToyoridyHi TOKa3HUKHA PI3HUX BHJIB PHUO
BoxounM U3B.

Martepiaaun Ta MeToau. IXTiosoriunuii MaTepiai i KpoB Bimoupamu BiaiTky 2019-2025 pp.
y Bojoiimax U3B. ['emaTonoriyauii aHami3 IpoOBOAUIIH 32 3arajJbHONMPUHHATUMHI METOIAMU.

Pe3yabTaT Ta BHCHOBKHU. PamiamiiiHe HaBaHTa)K€HHS CIPUYMHSE 10303aJICKHY, alie
HEMOHOTOHHY Tepe0y/10By KPOBOTBOPEHHS 3 BUPAKEHUMHU MIKBUJAOBUMH BIIMIHHOCTAMH. Y
outemocti BuaiB pu6d 3a motounoi [T 5-30 mxI'p/rox Bigmidaiu migBUIEHHS KUIBKOCTI
JEUKOLUTIB 1 4YacTKM TPaHyJIOLMTIB TPU OJHOYACHOMY 3HIDKEHHI JIM(OIMTIB, IO
BiZJOOpakae aKTHBAIIIO MIENOITHOI JaHKK remomoe3y. 3a Oimbmnr Bucokux I[IITJ] 45-50
MKI'p/rox y kapacst Ta OKyHsI CHOCTEpIiraja 3HMKEHHs KUIBKOCTI JIEMKOLUTIB Y MO€EIHAHHI 3
TiMGOMEHIEI0 1 TPaHyJOIUTO30M, LI0 MOXXE CBIIYUTH PO HPUTHIYEHHS TeMoroesy. Y
KPacHOMIPKU MiIBULIIEHUH piBEHb JIEHKOLUUTIB 30epiraBcsi HaBiTh 32 BUCOKUX 3Ha4deHb [1I1]],
0 MOX€E CBIAYUTH TNpPO OUIbIIY CTIHKICTh ii KPOBOTBOPHOI CHUCTEMH Y JIOCIHIIKEHOMY
nianazoHi. KilpkicTh epUTpPOLMTIB 3anuinanacs BiAHOCHO crabimbHOO 1,2—1,4x10'%/m.
Boanouac wmopdgosoriyai Ta MOpPPOMETpPUYHI TOKA3HUKHU EPUTPOLMTIB Oyau  OUIbII
YyTIMBUMH JI0 pafdiauidHoro BIuMBY. Y Bonoiimax U3B Oyno 3adikcoBaHO 3pOCTaHHs
4acTOTH MOpQoJoriyHux nopyuens (y 7,6—17,7 pa3iB) 1 po3MmMpeHHs X CHEKTpa, 10 MOXKE
CBIAUMTH Tpo Jecrabimizaniio eputpomnoesy. IlepeBaxkanun memOpaHHi, JereHepaTWBHI Ta
T€HOTOKCUYHI YIIKOJKEHHS, mpuyomy 31 3poctanHsaM [1I1]] nocumtoBamuics came nopyueHHs
TeHEeTUYHOI CcTabiIbHOCTI. AHali3 MOPGOMETPUYHHUX MOKA3HUKIB MOKa3aB, 10 301IbIICHHS
pO3MipiB 1 00’€eMy €pUTPOLIMTIB, HAUOUIBII BUPAXKEHE y Kapacs, MOMIpHE Y KPacHOIIPKU Ta
IUTITKY 1 MiHIMaJbHE y OKYHS, IIO CYMPOBOKYBAJIOCS 3POCTaHHSAM BapiaOeNbHOCTI KIIITHH.
TakuMm YMHOM, XpOHIYHE 10HI3yIHOY€ BUIIPOMIHIOBAHHS IHJIYKYE HEMOHOTOHHY TEepeOyaoBYy
JEUKOLUTAPHOI JIAHKU 3 TEePEeX00M BiJ aKTHBalii 10 MPUTHIYEHHS T'eMOIoe3y 3a BUCOKHX
[MITA. EpurpouurapHa mnaHkKa € CTaOLIbHOIO 3a KUIBKICTIO, ajlé 4YyTJIMBOIO 3a
MOp}OJIOTIYHUMHE Ta MOP(HOMETPUYHUMH MMOKA3HUKAMHU. [HTEHCHBHICTh 3MIH BHU3HAYAETHCS
piBaem IIIIJI 1 BumoBUMH OCOOJWMBOCTSMH, 3 MAaKCUMaJIbHOIO PEAKII€I0 Yy Kapacs Ta
MiHIMaIBHOIO — y OKyHA. PoOoTy BHKOHaHO 3a minTpuMku HamionamsHOro ¢GoHIY
nociipkeHb Ykpaiau (mpoekt Ne 2023.03/0156).

KurouoBi cioBa: ioHI3yroue BUIPOMIHIOBAHHS, MOTYXKHICTh IOTJIMHEHOI J03HM, PUOH,
reMaToJIOT14HI MOKa3HUKH, JeHKonHuTapHa Gopmysa, epuTpoIoes.
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EFFECT OF X-RAY iRRADIATION ON THE CONTENT OF PHENOLIC
COMPOUNDS, FLAVONOIDS AND HYPERICIN iN HYPERICUM PERFORATUM L.
IN VITRO PLANTS CULTURE

Pchelovska S.A., Lystvan K.V, Litvinov S.V., Zhuk V.V,, Salivon A.G.
Institute of Cell Biology and Genetic Engineering NAS of Ukraine
e-mail: svetapchel@gmail.com

Annotation. It was investigated the changes in the sum of phenols, flavonoids and
hypericin, antioxidant activity of plant extracts of Hypericum perforatum L., grown in vitro,
which were exposed to ionizing irradiation. The stimulating effect of irradiation on the
content of phenols and flavonoids in 3-week-old plants and hypericins in 6-week-old plants
was shown for all radiation doses.

In continuation of studies of the effect of ionizing radiation (IR) on the processes of
secondary metabolism in medicinal plants, it was proposed to investigate the effect of IR on
the accumulation of secondary metabolites in medicinal in vitro plants culture.

In this work, changes in the sum of phenols, flavonoids and hypericin content in
extracts from Hypericum perforatum L. in vitro plants exposed to IR were investigated.
Studies of previous years have shown the presence of a stimulating effect of pre-sowing
irradiation of Hypericum perforatum L. seeds on the accumulation of phenolic compounds
and flavonoids when IR doses of 20 Gy and 35 Gy used.

Irradiation of Hypericum perforatum L. in vitro plants culture at doses of 1 Gy, 5 Gy, 10
Gy, 15 Gy caused an increase in the content of flavonoids in the leaves of 3-week-old plants
by 20% - an irradiation dose of 1 Gy, and by 30% - in the leaves of 6-week-old plants, doses
of 5 Gy and 10 Gy. An increase in the content of phenolic compounds was noted for 3-week-
old plants - for all irradiation doses: by 13-22%. For 6-week-old plants, changes in the content
of phenolic compounds for irradiated plants differed little from non-irradiated ones. Three
months after irradiation, changes in the content of both phenols and flavonoids were
practically not noted for all irradiation doses. Hypericin production was stimulated to some
extent three weeks after irradiation at doses of 1, 5 and 15 Gy, while no such effect was
observed in plants that received a dose of 10 Gy. After 6 weeks after irradiation, a significant
stimulating effect was demonstrated for all doses used - the total content of hypericins
increased by approximately 1,5 times regardless of the dose used. Three months after
irradiation, the effect of lower doses (1 and 5 Gy) was practically not detected, while higher
doses (10 and 15 Gy) significantly suppressed hypericin biosynthesis.

Thus, confirmation of the possibility of using ionizing radiation to modify the
accumulation of pharmaceutically valuable substances in Hypericum perforatum L. in vitro
plants culture was obtained.
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MOJIEJIBHI JOCJ/ILIKEHHSA BIIJIUBY ITPOJIOHI'OBAHOI'O OITPOMIHEHHS
HA IICUXOHEWMPOIMYHHY PEI'VJISIIIIO OPTAHI3MY

MODEL STUDIES OF THE IMPACT OF PROLONGED RADIATION ON
PSYCHONEUROIMMUNE REGULATION OF THE BODY

Paxkira-Cirocapena O. 1, Cmrocapes O. 1, Pamminos H.M.?
Y Toneybruti nayionansruii meduunuii yHieepcumem, Jluman, Yxpaina
2IHcmumym Kimunuoi 6ionoeii ma cenemuynoi inocenepii HAH Yxpainu, Kuis, Ykpaina
e-mail: rakshaslusareva@gmail.com

Raksha-Sliusareva 0.2, Sliusarev 0.}, Rashydov N.M.?
Donetsk National Medical University, Lyman, Ukraine
?Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Beryn Ta Mmera JlocmimkenHs xponiyHoro (XO) Ta NpPOJOHTOBAHOTO 10HI3YHOUOTO
onpomiaeHHs ([10) € KpUTHYHO BaXJIMBHM HaNpPSIMKOM pajiobioyorii Ta pamiamiitHoi
mMenuuuHM. Meroro  poboru  Oynmo  gochmimkeHHs  BmuBy IO Ha  mOKa3HUKH
MICUXOHEHPOIMYHOIMYHHOT peryisiii B MOAETHHUX eKCIIEPUMEHTaX Ha TBapUHAX

Marepiaau ta Meroau. B gocnmimkeHHsAX Oyau BHKOPHCTaHI camill OUIHX Oe3MmopomHux
IIypiB, 3rpynoBani y 3 rpymu 1o 25 ocobun. Teapunu intaktHoi rpynu (TII)) He migmaBamuch
OTIPOMIHEHHIO 1 CIIYTYBaJIM KOHTPOJIEM Ul TPYI ONPOMiHEHHS. TBapHHU KOHTPOJIBbHOI IPyNu
(TKI') omHopa3zoBo ompoMmiHioBamu B 1031 6,5 I'p, TtBapunu ocHoBHOi rpynu (TOI')
onpomiHeHHd B 1031 no 0,44 I'p mporsrom 30 ni6 (cymapna poza 6,5 I'p). OnmpomiHeHHs
BUKOHYBajoch Ha npuiaanl Pokyc — M Ne 126 — rama-tepaneBtuunuii amapar. [{o Ta micis
ONPOMIHEHHS y TBapUH BHM3HAYAJIM IMOKA3HUKH IMCHUXOHEHPOIMYHHOI peryismii opraHismy:
MICUXOEMOIIIMHUM CTaH 3a TOKAa3HMKaMU CEHCHOUTI3aIlii 0 BJIACHUX TKAaHUH OpTraHi3My
(COBT), rpyMiHTYy, piBHSI TOPMOH1B, TOKa3HUKAaMH CUCTEMHU IMYHITETY.

Pesyabratu Ta BucHOBKM. Ilicis ompominenHs y TKI 1 TOI' Oynu BusiBieH1 3HA4HI
BIJIMIHHOCT1 TOKa3HUKIB, 110 BUBYaiuCh. ¥ TOI peectpyBasacs Bucoka cryninb COBT no
TKaHUH CTOBOYPY ¥ KOPH TOJIOBHOTO MO3KY, & TAKOXK JI0 TKAHWH MEYiHKA 1 cimeHHuKiB. Y TKIT
peectpyBanach BHcoka cTyniHb COBT 10 TKaHUH OpraHiB, MOB’S3aHMX 3 CHCTEMOIO
IMyHITeTy (cene3iHka i HaJHUPHUKHU), a TAKOXK J0 TKAaHUHH MEYIHKH, HUPOK 1 CIMEHHUKIB. Y
TKI' moka3HUKM TpyMIHTY HE MaJld BIPOTIAHUX BiAMIHHOCTEH Bil HopmH, a Y TOI' — Oynu
BIPOTiTHO BUIUMH, 1[0 TOTUYHO CBIIYWIIO PO aKTHBAIIIIO aBTOIMYHHHX TIPOIIECIB 1 MIPOIIECIB
ounmenus. ¥ TKI' 3apeectpoBano BiporigHe 30inbmeHHst piBHs TT3, E2, tenmentis mo
nigBumieHHs smicty Tc Ta mo 3HmwkeHHs TT4. Ha npotuBary upomy, y TOI' 3apeectpoBano
BiporigHe 30unbmenHs piBHa TT4, FT4, BiporigHe 3meHmeHHs piBHS E2 ta TenaeHuis 1o
3menmienHs piBHsa TTI, TT3, Tc. Tennenuis no 36inbmenns Kopr peectpysanacs y TKI 1
TOI. Ilicna ompominenns y TKI' 1 TOI' BiporigHo, B mopiBHsSHHI 3 HOopmoro 1 TII,
3MeHIIyBaBcst BMicT selikouuTiB. [Ipu npomy y TOI' peectpyBanoch 3Ha4HE i BiporigHe
3HIKEHHS BMicTy jdiMdonutiB, a y TKI ix BMICT MaB jiuile TeHIEHLIl 10 3HIKeHHsA. Ha
Binminy Big TOI, y TKD BusBuiach Oinbin 30epexeHor0 mpoiidepaTuBHAa aKTHBHICTH T-
miMGONIUTIB, a B iX MyJl BUSBISUIUCH HE3pUIl, MOJIONI KIITHHHU, HPUPOAHI KiJepu Ta ix
MOTMEPETHUKH, TOOTO KIITHHM IMYHHOI CHCTEMH, fKI 3a0€e3MeuyloTh MNPOTUIYXJIUHHHNA 1
npoTuBipycHU# 3axucT. OTpuMaHi JaHl CBiI4aTh MPO BIAMIHHICTH MAaTOT€HE3y TOCTPOro Ta
IPOJIOHTOBAHOTO OMIPOMIHEHHSI.

KurouoBi cioBa: mposjoHroBaHe ONMPOMIHEHHsSI, TICHXOHEPOIMYHHA PETYJIALis, TOPMOHH,
IMYHITET.
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PAJIOEKOJIOTTYHM CTAH JJOHEIILKOI'O PET'TOHY
1] YAC BIMHU B YKPATHI

RADIOECOLOGICAL STATE OF THE DONETSK REGION
DURING THE WAR IN UKRAINE

Pakma-Cirocapena O., Cimocapes O., Kosanenxo I1., Typ 4.
Jloneyvkuii HayionanvHuii MeouyHull yHieepcumem, Jluman, Ykpaina
e-mail: rakshaslusareva@gmail.com

Raksha-Sliusareva O., Sliusarev O., Kovalenko P., Tur Ya.
Donetsk National Medical University, Lyman, Ukraine

Beryn Ta Mera. JloHEUBKHMH pErioH, pO3TANIOBaHWM Ha TEPHUTOpIi 3 HASBHICTIO
PaJl0aKTUBHUX €MaHaIlii, TOCTIHHO 3HAXOIUBCS IIi]] BIUIMBOM KOMOIHOBAHOI i1 TEXHOT€HHOT
Ta TPUPOAHOI pamiamii 1 KOMIUIEKCY IIKiIIMBHX (HAaKTOPIB: XiIMIYHOI, METamypriiHOi,
TipHUYOBUAOOYBHOI Ta TiPHUYONEPEPOOHOI MPOMHUCIOBOCTI, IIO0 BiAJ3EPKAIIOBAIOCS
HETaTMBHUMU 3MiHaMH B TICUXOHEWPOIMYHHIN peryisiimii opraHiaMy HaceleHHs. B pesynbrari
BiliHH, posmnouaroi pd iHdpacTpykTypa JloHEUUMHHU IIKMpPOKOMAcIITaOHO 3pyilHOBaHA it
MPOIOBXKYE PYHHYBATUCS, TOTIUOIIOETHCS EKOJIOropaialiifHa Kpu3a, MOTIPIIYyeEThCS CTaH
3JI0pOB’s MCIIKAHI[IB PETiOHY, K Ha HEIMJAKOHTPOJBHUX, TaK 1 Ha IiJl KOHTPOJIbHOI YKpaiHi
teputopisix. 3 2014 p. 3adikcoBaHO MIABUINCHHS DIBHS Y-BHIpOMiHIOBaHHS. [lapaiensHo
30UTBITYETHCS 3a0pYAHEHHS TSHKKUMU MeTanamiu. Jlume mpotsrom 2017-2018 pokiB B perioHi
BUSIBJICHO TIEPEBUUICHHS BMICTY TaKHX €JEMEHTIB $K pTyTh, BaHalld, Kaamil,
Hepai0aKTUBHUN cTpoHIii y 1,1-1,3 pa3u. Y OGLIbIIOCTI BUNIAJKIB BMICT BaXKKHUX METATIB y
3paskax IPyHTY, BiIIOpaHuX y MICISX BIHCHKOBHX JiH, mepeBuinye (oHOBe 3HaUeHHS B 1,2-12
pa3. B 3B’s13Ky 3 iuM, MeTOI0 poOOTH OY/I0 JOCTIKEHHS CTaHy CUCTEMH IMYHITETY, SIK JIJAaHKU
MICUXOHEUPOIMYHHOI PETyIsIii OpraHi3My, Y MELIIKaHIIB PEriOHY B MOPIBHAHHI 13 JOBOEHHUM
nepiooM.

Marepiaaun Tta meronm. Y 671 yMoBHO 310poBHUX OCiO, BikoM 18 — 65 pokiB, 3
KOHTHUHICHTY TepecesIeHIiB 3 Miclb HemigkoHTpoabHuX Ykpaini (Y3O0Il) Tta oci6 —
PE3UJIEHTIB, 110 MOCTIHHO MEUIKAlOTh Ha TEpUTOpii MiIAKOHTpodbpHIN VYkpaini (Y3OP),
JTOCIIPKEHO Ta TMPOaHalli30BaHO TMICHXOEMOLIWHUNA CTaH Ta CTaH CHCTEMHU IMYHITETY.
Hocmimkenns nposeneHi B quHaMimi 3 2014 mo 2026 pik. OriHka ICUXOEMOIIHHOTO CTaHy
npoBoauiacs Ha 0a3i TecTy, po3poOieHoro KueBo-MOTHISHCHKOIO akaJeMi€l0 Ha OCHOBI
BKJIIOUEHHs ToKa3HuKiB TpuBorH 1 aenpecii (HADS) 3a I'ocnitansHoro Llkanoro y BiacHii
moaudikamii. {7 OiHKKA CTaHy IMYHHOI CUCTEMM BHU3HA4aJld BMICT JIEMKOIUTIB, €JI€MEHTIB
JeWKorpaMd Ta 4YacTOTy BHSBICHHS BMICTY 3MiH IToMopdororii  HeiltpodiniB Ta
JTIMGOLUTIB.

Pe3yabTaTH Ta BHCHOBKH. B yMOBHO 310poBOro HaceneHHs J[OHEIBKOTO perioHy
CIIOCTEPIraloThCsl HEraTHBHI 3pYLICHHsS McuxoeMoliiiHoro crany 3 2014 poky, 3 mepionom
BiTHOBIIEHHsI TIPOTsroM 3 KiHI 2020 p. g0 mouarky 2022 p., Kl MOCTIHHO MOTTHOMIOIOTHCS
1o 2026 poky. [Tokazuuku jeiikorpaMu Bi10OpakaroTh CTaH HeCcnenu(iqHOi pe3nCTEHTHOCTI.
3 2015 poky (mo Toro uacy cTaliinbHI) KiTBKICHI Ta SIKICHI MOKAa3HUKH BMICTY €JIEMEHTIB
JefiKkorpaMu 3MIHWJIMCS 1 CBIYaTh MPO HANpPYKEHHS CHCTEMU Ha PiBHI 3pUBY aJamTariii.
3MiHM BMICTY 1 TUTOMOP(OJIOTii KIITHH IMyHHOT CUCTEMH CBiquaTh mpo ausperyauio T ta B
JAHKHM, TIOCTYIMOBO HAPOCTAIO4y TEHACHIIO 10 PO3BUTKY IMYHHOI HEIOCTAaTHOCTI Ta
3HIDKCHHSI KOHTPOJIO, 3 OOKy IMyHHOI CHCTEMH, 32 CTaHOM TI'E€HETHYHOTO TOMEOCTa3y
OpraHizmy.

KarouoBi cioBa: Ykpaina, BiiiHa, ekonoropajiaiiiina Kpu3a, CuCTeMa iIMyHITETY.

31



PAJIOINNPOTEKTUBHI BJACTUBOCTI CEJIEHOBMICHOTI'O KOMIIVIEKCY
BHUHOTPAJTHOI KICTOUYKH ITPU TOCTPOMY OITPOMIHEHHI

RADIOPROTECTIVE PROPERTIES OF SELENIUM-CONTAINING GRAPE SEED
COMPLEX DURING ACUTE IRRADIATION

Pakma-Ciocapesa O.%, Paurios H.M.z, Cirocapen Ol., Jlpomouka I[l.
Y Toneybruii nayionansmuii meduunui yuisepcumem, Jluman, Ykpaina
2IHcmumym Kimunuoi 6ionoeii ma cenemuynoi inocenepii HAH Yxpainu, Kuis, Ykpaina
e-mail: rakshaslusareva@gmail.com

Raksha-Sliusareva O"., Rashydov N.M.?, Sliusarev O.', Domochka D".
Donetsk National Medical University, Lyman, Ukraine
?Institute of Cell Biology and Genetic Engineering, National Academy of Sciences of Ukraine,
Kyiv, Ukraine

Beryn ta mera. BiiiHa B VYkpaiHi NpU3BOIUTH [0 PYHHYBaHHS 1H(PPACTPYKTypH 1
3HIDKEHHS 200 BIZICYTHOCTI KOHTPOJIIO HAJ JDKEpeslaMu 10HI3YIOUOTO BUIIPOMIHIOBAaHHS, SIK Ha
MIJIKOHTPOJIBHUX YKpaiHi, Tak 1 Ha OKYIOBAaHUX TEPUTOPISIX Ta B 30HAaX OoWoBHMX mii. B
VYkpaiHnu 3aTumarTbes B HeOe3meli 00’ €KTH SAepHOI CHEPTeTHKH Ta TPOMHUCIIOBOCTI, Ha SKHX
BUKOPUCTOBYBAJIMChH JDKEpENIa 10HI3YIOWOro BHIIPOMIHIOBaHHS Ta sjuepHi Marepianu. lle
CTBOPIOE HEOE3IEeKy 00 MMOBIPHOTO OMPOMIHEHHS 1 BUMArae po3poOKH palioNpOTEKTOPIB,
SK y BUIQJKy TOCTPOTO, TaK 1 IPOJIOHTOBAHOTO Ta XPOHIYHOTO OMPOMIHEHHS.

Marepiaau Tta Meroau. B gocnimpkeHHAX Oyau BUKOPHMCTaHI camill OUIMX Oe3mopoIHuX
I1ypiB, 3rpynoBadi y 3 rpynu 1no 25 ocobun. TBapunu intaktHOi rpynu (TI') He mignaBanuck
OTIPOMIHEHHIO 1 CIIYTYBaJId KOHTPOJIEM JUISl TPYII ONIPOMiHEHHS. TBapHHU KOHTPOJIBHOI TPYyNH
(TKT') Ta ocuoBnoi rpynu (TOI') miggaBanuck onHOPa30BOMY OMPOMIHEHHIO B 11031 6,5 Ip.
OnpomiHeHHS BUKOHYBasloch Ha npuiai Pokyc — M Ne 126 — rama-tepaneBTuyHMI anapar.
TOI" nepea ONPOMIHEHHSAM OTPUMYBAIM €KCTPAKTH (PITOKOMIIO3UTY BHHOTPAIHOI KiCTOYKH,
30aradenoro ceneHoM (PBK), y moszi 1,0 momo6oBo mpotsirom 3,5-x TwxkHIiB. [lo Ta depes
MiCsIb MICIs ONPOMIHEHHS Yy TBapUH BU3Hauanu: nmokasHuk rpyminry (I1I'), mokasHukamu
ceHcuOuII3anii 10 BracHUX TKaHuH opranizmy (COBT), moka3HUKaMy CUCTEMH IMYHITETY.

Pe3yabTratn Ta BUCHOBKH. J[OCHIKEHHS IPOBEJICH] /10 ONMPOMIHEHHs Micis 3,5 THXHIB
npuitomy ®BK 3apeectpyBanu BincytHicts 3Mminu [1I" Ta COBT y TOI. Ha wneii ke TepmiH y
TOI' BiporigHo Ta Maiixe B 2-1,5 pa3u, NMOpIBHSAHO 3 MOKAa3HMKAMU HOPMH, BUXITHHUMHU
nmanumu Tak TKI, migBUIUBCS BMICT JNEHKOLUTIB, HEUTPO(DisIiB, MOHOIUTIB Ta JTiM(OIUTIB
nepudepruyHoi KpoBi. Xoua HUTOMOP(OIOTIYHI MOKAa3HUKU Oyau B MeXaxX HOPMH, BOHHU
CBIAYMJIM TIPO 3MEHIICHHS BMICTY €JIEMEHTIB JIEHKOTpaMH, IO BiIJ3€pKaIIOI0Th TOKCHKO-
3anajbHUM mporec i HarnpyxkeHHs iMyHHOI cuctemH. [licis onpominenns y TKI BiporigHo
30inbmmnck I1I, 3°sBuBcs Bucokuit piBeHb COBT 10 TKaHMH: HaJHUPHMKIB, CENIE31HKH,
MEeYiHKH, HUPOK, JIereHed, CIMEeHHMKIB. PeecTpyBanach HeIOCTaTHICTh HecnenudiyHol
PE3UCTEHTHOCTI Ta IMyHHOI CUCTEMH, TIOXPOMHA aHEMisl, 3HAUHUI TOKCHKO-3aIalioBaIbHUMI
npouec, 30UIbIIyBaIMCA erpajalis Ta pyiiHyBaHHs JiMporuTiB 1 HelTpoduniB. Y TOI, Ha
Bimminy Binm TKI, III' ta COBT BigmoBimanu mnokazHukam Hopmu. Y TOI' Takox
peecTpyBajach HEIOCTaTHICTb CHUCTEMHM IMYHITETY, ajie BTpHUYl 30UIbIIYBaBCS BMICT
NAINYKOSIEPHUX HEHTpo(DisiB, HE peecTpyBaIMCh O3HAKH aHEMii, BIpOTiHO 301IbIIYBaBCS
BMICT MPUPOJHUX KIJIEpiB Ta iX momepeaHukiB OyB meHmmM, mopiBHsHO 3 TKI' posman
KITITHH.

KirouoBi cjoBa: i0HI3ylou€ ONPOMIHIOBAHHS, PaIIOMPOTEKTOP,  (HITOKOMITO3HT,
BUHOTPA/IHA KICTOUKA.
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MNOIIYK METOJIAMM IN SILICO HOTEHIIHHUX AMIJIOiJOTEHHUX 1
MPIOHONOAIBHUX BJIACTUBOCTEM Y BUIKIB POCJIMH ITICJS
PEHTI'EHIBCBKOI'O OITPOMIHEHHA

IN SILICO SEARCH FOR POTENTIALAMYLOIDOGENIC AND PRION-LIKE
PROPERTIES IN PROTEINS OF X-RAY IRRADIATED PLANTS

Pozen6aym E.B.}, JTiteinos C.B.Z, Pammgos H.M.
! Kuiscoxuii HayionanvHul yHieepcumem imeni Tapaca lllesuenka, Incmumym sucoxkux
mexnonoeiu, Kuis, Ykpaina
2I;Ltcnmmym KimunHoi 6ionoeii ma eenemuynoi inocenepii HAH Ykpainu

Rozenbaum E.\.!, Litvinov S.V.?, Rashydov N.M.?
! Taras Shevchenko National University of Kyiv, Institute of High Technologies, Kyiv, Ukraine
2 Institute of Cell Biology and Genetic Engineering, NAS Ukraine, Kyiv, Ukraine
e-mail: emily.rozenbaum@gmail.com

Introduction and aim. Amyloid prion-like proteins were discovered in plants a decade
ago. Unlike animal prions, they are not associated with pathogenesis and can perform a
variety of useful functions, such as seed storage and protection, maintaining plant homeostasis
under stressful conditions, and producing antioxidants. These prions have significant potential
applications in agriculture, medicine and the development of new technologies and materials.

We previously hypothesised that radiation-related senescence remodels the plant proteome
by triggering the accumulation of amyloidogenic and prion-like proteins in plant tissues. In
this context, we studied plants grown from X-ray-irradiated pea seeds and found that some of
their proteins were significantly more abundant in the irradiated group than in the control
group. Here, we aim to verify, using in silico screening of this protein sample, whether
irradiation of plant seeds gives rise to amyloidogenesis in plants grown from these seeds and
whether the proteins of such plants have prion-like properties.

Materials and methods. We applied bioinformatics algorithms implemented in the
PLAAC (Prion-Like Amino Acid Composition) application to a sample of 29 proteins which
accumulated differently in pea plants stressed by X-ray irradiation compared to the control
group.

Results and conclusions. The PLAAC algorithm was used to study 29 selected proteins, 4
of which were recognised as potentially amyloid and prone to prionogenesis. These were
extensin 2 domain-containing protein, RNA editing factor (MORF), component 1 of
Argonaute RISC (AGO1) and Ole e 1-like protein. They belong to the following functional
categories: cell wall formation, RNA editing, RNA interference and vesicle transport. Two
proteins involved in RNA processing appear to exhibit a more pronounced prion-like nature.

The hypothesis that prion-like properties of proteins are related to their internal structural
order/disorder was also confirmed. Prionogenesis has been shown not to be characteristic of
proteins with a positive folding index (FI), and vice versa, potential prion-like behaviour is
plausible for proteins with FI < 0.

In silico data suggest that the proteins most highly accumulated in plants grown from X-
ray irradiated seeds can demonstrate enhanced amyloidogenesis and prion-like behaviour,
which can be interpreted in terms of their protective role in response to stress.

Keywords. X-ray irradiation, in silico, PLAAC, amyloidogenesis, prion-like behaviour,
internally ordered/disordered proteins.
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JOCJILI>KEHHSI ABCOPBI.[IFIHHX BJIACTUBOCTEM EK3O0IIOJIMEPHOT'O
KOMIIJVIEKCY Y KOHTAKTI 3 TAJIMBOBMICHUMM MATEPIAJIAMU OB’EKTA
«YKPUTTSI» HAEC»

INVESTIGATION OF THEABSORPTION CAPACITY OF THE EXOPOLYMER
COMPLEX DURING INTERACTION WITH FUEL-CONTAINING MATERIALS OF
THE CHORNOBYL NPP "SHELTER" OBJECT

Py6an 1O., Topsuik A., [Tapentok O., [Tanamap JI., Oxianos O., [llaBanosa K., KpacHos B.
ITnemumym npoonem b6esnexu AEC HAH Vkpainu, m. Yoproouns, Yxpaina
e-mail: yuliyaruban24@gmail.com

Ruban Y., Toryanik A., Pareniuk O., Palamar L., Odintsov O., Shavanova K., Krasnov V
Institute for Safety Problems of NPP NAS Ukraine, Chornobyl, Ukraine

Beryn ta Mera. @opmyBaHHS G10TUTIBOK € KIIFOYOBUM €TamoM O10KOpo3ii MarepiatiB mif
BIUIMBOM YHMHHHKIB JOBKUUISA. bBiommiBka - [e CKIagHUA KOHCOPIiyM MIiKpOOPraHi3MiB,
30KpemMa Oakrtepiil i rpuliB, 3aHYpPEHUX Y CHHTE30BAHMIM HUMHU EK30MOJIMEPHUN KOMILJIEKC
(marpukc). Lleit marpukc Oepe yuacts y popMyBaHHI OpraHO-MiHEPAIBHUX 3B S3KIB 1 BITMBAE
Ha Mirpaiilo MeTaliB, 3B’A3YyIOYM iX SK Yy PO3UMHHUX, TaK 1 B HEPO3UMHHUX (opmax.
[TasmBoBmicHi marepianu (IIBM), mo yrBopmincs BHacmigok aBapii Ha YOpHOOMIBCHKIN
AEC, € reTeporeHHMMHU CIUIaBaMH JMCIIEPCHUX YAaCTHMHOK SIEPHOTO TajuBa Ta
KOHCTPYKIIIMHAX MarepialliB peakKTOPHOTO BiJIICHHA. 3 OINISAY HA 3pOCTAIOYMNA iHTEpeC 10
MIKpOOHMX OIOIUTIBOK $IK TEPCHEKTUBHUX areHTiB Olopemeniallii BaKKUX MeTaliB 1
O10BWJIYTOBYBaHHS, JOCHIKEHHS pOJdi OaKTepialbHOrO €K30IO0JIIMEPHOIO KOMILJIEKCY B
aKyMYJISILii palioOHYKIIIIB LE3110 € Ha/I3BUUaiiHO akTyaJbHUM. Taki 0CIiPKEHHs CTBOPIOIOTh
MIATPYHTS IJI8 pO3pOOJEHHST HOBUX METOIB JICKOHTaMIiHAIlll MMOBEPXOHb 1 BIOCKOHAJICHHS
CTpareriil 0e3rmevyHoro MOBO/KEHHS 3 BIIIPALbOBAHUM SIEPHUM MATUBOM, 1100 MIHIMI3yBaTH
NOTPAIUISIHHA PallOHYKIIIIB Y TOBKIJUIA.

Marepiasim Ta ™meroam. /JIng ouiHku abcopOuiiHOI 30aTHOCTI  €K30MOJIIMEPHOTO
KOMILJIEKCY IIOAO0 PaJlloaKTUBHOTO 130TOIY Bics BHUKOPHCTOBYBaJIM MPOOM BOIM, BiAiOpaHi
BcepeanHi 00'ekta «Ykputtsi» YAEC Ta 31 craBka-oxonomkysada. EkcriepumMeHT nependadan
KYJIbTUBYBaHHSI MIKPOOPTaHi3MiB Ha MOXMBHOMY CEPEOBUINl y MPUCYTHOCTI (parMeHTiB
nagonoaiOnux [1BM (JITIBM) npotsrom 110 ni6. {ns KOHTpoJrO mapaiesibHO 1HKYOyBaiu
MIKpoQIIOpy 31 CTaBKa-OXOJO/PKyBaya 3a aHaJNOriyHUX yMOB. Ilicisi 3aBepIlIeHHS TEpMIHY
KYJBTHBYBAHHS BU3HAYAIN CyMapHy THTOMOMY aKTHBHICTh > CS y CEPEIOBHIL|, MiC/Is 40ro
3paszku neHTpudyrysanu (6000 06/xXB) 1t 0caKEHHS KIIITHHHOI MacH. 3 OTPUMAHOTO OCaay
IOPOBOAMIM [JBAa BHUIM EKCTPaKIii €K30MOJIIMEPHOTO KOMIUIEKCY: HEIOHHY eKCTPaKIliio
(i3uyHe BIIOKPEMIIEHHST MAaTpUKCy BiJ KIITHH LUIAXOM LEHTPU(YTyBaHHSA) Ta 10HHY
eKCTPaKLiio (BIIOKPEMJIEHHS 3a JOMOMOIOI0 KaTioHOOOMiHHMX cMoi). Y pe3yiabrari Oyio
130JIbOBAaHO YOTHPHU aHANITH4YHI (Ppakiiii: HEIOHHUN CylepHAaTaHT, HEIOHHY KIITHHHY Macy,
I0OHHUHM CylepHaTaHT Ta I1OHHY KITHHHY Macy. Y KOXHiM ¢pakmii merogom ramma-
CHEKTPOMETPii BUMIPIOBAJIN TUTOMOMY aKTHUBHICTb B7Cs.

Pe3yabTatH Ta BHCHOBKH. 3a OTPUMAaHMMHU EKCIEPUMEHTAIbHUMHU JaHUMH, YacTKa
aKyMyJIbOBAHOTO ~>'CS B €KCTPArOBAHOMY EK30IOJIMEpPHOMY KOMIUIEKCI craHoBHIa 99,72%
Juis Ipo0 31 cTaBKa-oxonomkyBaya Ta 99,81% nna npoO i3 capkodara (BiTHOCHO cymMapHOL
aKTHUBHOCTI KJIITHHHOTO ocanay). lle mepekoHiIMBO MiATBEPKYE BHCYHYTY TiMOTE3y MpO Te,
10 TIEPBUHHA aKyMYJALis Ta 3B'3yBaHHS PaliOHYKIiIIB MIKpO(IOpOI0 00'€KTa «YKPUTTSI»
B1IOYBAa€TbCS caMe€ B EK30IOJIMEPHOMY MAaTpUKCi, a HE BCEpPEAMHI MIKpOOHMX KJIITHH.
OcHOBHUM Oap'epoM Ha HUIAXYy A0 NPOMHUCIOBOTO BIPOBAPKEHHS Ta MacIITaOyBaHHS
010TEXHOJIOT1M HAa OCHOBI €K30MoJiMepiB € Opak JaHUX Mpo (GyHIAMEHTaIbHI MEXaHI3MH
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copOmii Ta ixHI peryiaaTopHi mnpouecu. Jlus po3mmpeHHs o0NacTeld MPaKTUYHOTO
3aCTOCYBaHHS €K30MOJIMEPHUX KOMIUIEKCIB y cdepi saepHoi Oe3nekn HeoOXiaHe Mmojasblie
BUBUYEHHS BHJOBOI CIEHHU(IYHOCTI MIKPOOPTaHi3MiB MO0 KOHKPETHHX PaJiOHYKIIAIB, a
TAaKOXX JIETAIbHE JOCT/DKEHHA METaOONIYHMX [UIAXiB CHHTE3y eK30IMOJIIMEpiB  Ta
MOJICKYJISIPHUX MeXaHi3MiB abcopOiii.

KmrouoBi caoBa: 00'ekt «Yikpurts» YAEC, mnamuBoBmicHi warepianun (IIBM),
. o . . . . 137
€K30IT0JIIMEPHHI KOMILIEKC, OioTuTiBKa, Giocopois, ~ Cs.
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«E@®EKT CBIIKA» B YMOBAX I'OCTOI'O 30OBHIIIHBOI'O OITPOMIHEHHA
MUWIIEH 3 PI3HUM PIBHEM 'EHETAUYHO JETEPMIHOBAHOI
PAJIOYYTIMBOCTI

Ceniok O.9., XXuakos O.B., ['oposuii JI.D.
TOB «Mixomon-Opioacinany, Ten. 38(067504) 1375, e-mail olga.seniuk@ yahoo.com

[Tix «edexrom cigka» (EhCB) po3yMitoTh 3AaTHICTH ONIPOMIHEHHX 10HI3YIOUOIO pajiali€io
kiituH (OK), BUKIMKaTH «IIPOMEHEBI1» YIIKOPKCHHS B HEOMPOMIHEHUX KIITHHAX-CYyCilax
(HOK). OmnocepenxoBanuii BruimB OK mHa HOK-cBigku peamnizyeThcsi TAaKUMH HE3aJICKHUMHU
criocobamu: 1) pamiamiiiHO 1HIYKOBaHUMH aKTUBHUMH (popMaMu KHUCHIO, OKHCIIB a30Ty 1 T.
1HIII, a TAKOXK Yepe3 TOKCHMHHU, 110 MPONYKYIOTh B kuBHIbHE cepenoBuine OK; 2) uepes TicHi
kontaktu Mixk OK 1 HOK.

Mera pobotu — BiaTBopeHHs EQCB y onpominenux mutieit Balb/c — BimHOCHO 4yTimuBHX
10 i3yrounx BunpomintoBaub (JIJI 50/30 5,85 38) i C57BI/6 — Ginbm cridikux no aii 1B (JIJ]
50/30 6,738B).

B nocniai camunb 060X JiHiM y Bili Bix 4 10 6 MicAliB onpoMiHOBaiu: 1) BIpogoBx 16
TOIMH Ha PIBHOMIPHO PO3NPHUIUICHUX IIiJ KIITKaMH JpiOHUX 3pa3kax sACpHOrO TajuBa,
Mo (biKOBAaHOTO y rocTpuii nepiog YopHoOubCchKoi aBapii 1986 p 3 H1OCATHEHHSIM 3arajibHOL
JI03U OIpoMiHeHHs1 Outs 5 3B; 2) Bupomomk 231 moOu Ha TUIOCKMX OCTOHHHMX TUIMTKAX 3
rpyaTtoM Pypnoro micy 3 nutomoro aktuBHicTio Outst 30 kbk/kr, siki ctBoproBanu [1EJ[ ~52,2
MK3B/Tox; 3) iHKOpropamiero 3 po3unHy per 0S 137Cs BopomoBxk 74 mi0 i HAaKOMMMYCHHSIM B
Tijgax mumie panioaktuBHocti 17,0 + 1,0 kbk.

31aTHICTh KJIITUH DPI3HOTO MOXOMKEHHS (3 mepudepiiiHoi KpoBi, CENE31HKH, MEYIHKH 1
TOJIOBHOTO MO3KY), OTpHUMaHUX Bia omnpomiHeHux TBapuH (OK) BHKJIMKaTH MiJBUIIEHHS
piBHIB ogHoHuTKOBUX po3puBiB JJHK (OHP /IHK) B Takux e KIITHHAX, OTPUMaHUX Bij
Heonpominenux TBapuH (HOK), nocnimxyBanu y nepiry n00y, 4epe3 OJUH 1 YOTUPU THOKHI
micinst  onpomineHnHsa. Pisenr OHP JIHK Buznauanu 3a wmeromukoro wmideHHs JIHK
droopeciieHTHUM OapBHUKOM TIKOTPiH, 32 AOMOMOroro creniansHoro pigepa (Fluoroskan
Tecan, Austria). Pesynbratn HagaBanu y BUDIsii koedinienta poskpyaysanns cripaii (KPC)
Ha 20 xBunuH1 ekcrio3uuii noasiitHoi cmipani JJHK (nc/IHK) 3 posmiitarounm Oydepom 3a
dbopmyIoro:

KPC = log (% ocIHK y npo6i / % oc /THK y konmponi)

VYmkomxkytounit BrumB OK na HOK nocnimpkysanu micns nepeHecenns HOK y sxuBuibHe
cepenoBuie (RPMI 1640 ¢ 5 % emOpioHanbHOT TenA4oi CHPOBATKH, 1HKyOAarist 3 roauHM)
OK. OpnouacHo pochimkyBanu MoxiauBicTe BBy OK na HOK 3a ymoB BiacyTHOCTI
KOHTAKTy 4epe3 OIONOTiYHI PIJUHM, BHUCTABIAIOYM TpU 96-THI3AHUX MIKpOIUIAHIIETa 3
KyJAbTypaMy KJIITHMH OIWH HaJ JAPYTUM TakUM YHHOM, 4To rHi3ga 3 OK 3 ycix crtopiH
orouyBanu THi3aa 3 HOK, i Burpumysanu npu + 37°C BOpOAOBK MIECTH TOIUH

B ycix Bugax nocmimxysanux kimituH yrpumands HOK B xuBunbHOMYy cepenoBuii OK
accoritoBanace 3 cyrreBuM 3poctanHsmM OHP JIHK y mepmy no0y micns onpoMiHEHHS.
Haii6inpm Bupaxkenuii npupict OHP JIHK cnocrepiranu y nimgounrtax nepudeprudnoi Kposi
— 1o 70 %, y remarouuTax e moka3HUK 30utbnryBaBcst Ha ~ 50 %, ta HA ~ 20 % — vy
CIUICHOIUTAX.

Edexr 30inpmenns kimpkocti OHP JIHK B iHTakTHUX KiiTHHAX micis iX 3-rOAMHHOT
BUTPUMKH B KYJIBTYPIbHOMY CEPEIOBHUII KJIITHH, OTPHMAHUX BiJl OMPOMIHEHUX MHUIIIECH,
IPOTSITOM MICSIIIS TNIABHO 3HWXKYBaBCs 10 3% y nimdouuTis, i 10 10% B iHIMX KIITUHAX, BIH
TakoK MOJU(IKyBaBCS XITHH/XITO3aH-TJIIOKaH-MENaHIHIBUM KOMIUIEKCOM 3 TPYTOBHUKA
Fomes fomentarius.
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B cepenoBuili KyJbTHBYBaHHS HEONPOMIHEHUX KIITHH Oyja BHsIBJICHA TEHJCHINS [0
samwkenHs pisast OHP JIHK y kimiTHHax, OTpUMaHuX BiJl OPOMIHEHHUX TBAPHH.

BusnanHs icHyBaHHS 1 6e3yMOBHUH 001K (peHOMEHA nepenayi iHGopMaIliiHUX IMITYJIbCIB
3 ypaxenux Il KITHH Ha I1HTaKTHI KIITHHHU-CYCiIM ICTOTHO 3MIHIOE€ TIOTJISAM, IO
BCTAHOBWJIMCS, Ha TOJi1 MOCTPaiaIliiHOTO Mepioy B OMPOMIHEHIH KUBIH TKaHUHI.
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3MIHU METABOJII3MY PYJIUX HOPUIIb 30HU BIJIUYKEHHSI
METABOLIC CHANGES IN BANK VOLES OF THE EXCLUSION ZONE
Tykanenxko €. 1, Bypno O. 1, I'pubGenko M. 1, Jlo3oBunpKa . L Munceka A. 1, Marirok A

1IHcmumym s0epuux docaioxncenv HAH Ykpainu, Kuis, Yrpaina
e-mail: etukalenko@gmail.com

Tukalenko E. *, Burdo O.}, Grybenko M.}, Lozovytska 1.}, Lypska A. *, Patiuk A.
YInstitute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv, Ukraine

Beryn Ta Mera. Po3yminHs OionoriuHux e(ekTiB  HH3BKOI030BOTO XPOHIYHOTO
10HI3yI0OYOTO BUIIPOMIHIOBAHHSI € HEOOXIMHUM JJis OIIHKK PU3MKIB ISl 3[0POB’S JIIOAUHHU,
3aXUCTy €KOCHCTEM Ta PO3POOKH €PEKTUBHUX CTaHIApTIB pamiamiiHoi Oe3meku. OCKiTbKu
1abopaTopHi eKCIEepUMEHTH 4YacTO HE BiJ0Opa)kaloTh CKJIAJHOCTI BIUIMBY HU3BKUX 103 Y
NPUPOAHUX YMOBaX AOBKIULIS, JOAATKOBI MiIX0IU 3 BAKOPUCTAHHSIM E€KOJIOTTYHO PETICBAaHTHUX
MoJIeNIel € KPUTUYHO BOKIMBUMHU. METOI0 NOCHiPKeHHS OYylI0 OLIIHUTH TOMEOCTa3 IIIOKO3U
Ta TOMEepPeAHl JJaHI IIOJ0 METAa0ONIYHOI BIAMOBIAI TEYIHKKM Ha BIUIMB 10HI3YIOYOTO
BUIIPOMIHIOBAHHS Y PYyIUX HOPHIIb.

Marepiasm Tta Meronu. MojenbHOO TBapuHO Oyna pyma wopuis (Clethrionomys
glareolus). I'omeocTas MIOKO3M OLIHIOBABCS 3a 0a3aJbHUM PiBHEM INIIOKO3HU B repudepudHiii
KpPOBi y HOpHIb, sIKi OyJaM BiJUIOBJIEHI HAa KOHTPOJBHUX (HE3a0pyIHEHHX) IUISHKAX Ta Y
Pynomy mici (45 ta 68 TBapuH, BifnoBiHO). Takok MPOBOAMIM IIIOKO30TOJIEPAHTHUM TecT
(40 TBapMH 3 KOHTPOJBHUX JIOKAI1X Ta 36 3 3a0pyIHEHUX, HAaBaHTa)KEHHS IIIIOK03010 1 TI/KT),
aJanTOBAaHUM 11  MOJAEIbHMX TBapuH. Y OKPEMOMY €KCIEpUMEHTI 3a HOBOTO
METOAOJOTIYHOI0 MiAXony (IHTPOAYKIS TBapUH 3 He3aOpyIHEHUX TEpUTOpii Ha JBa 3
MOJIOBUHOIO THXHI Yy BIAKPUTI BOJBEPH, L0 PO3TAIIOBaHI Yy KOHTPOJBHUX HE3a0pyITHEHHX
IUIsTHKaX Ta y Pygomy Jicl) BU3Hauaiau MeTabojioM MEYIHKU PyIUX HOPHIb (5 KOHTPOJIBHUX
Ta 4 onpomineHi TBapunu, LC-MS, 204 metabomiTh).

Pe3yibTaTH Ta BHCHOBKHM. Y DPYINX HOPHWIh PIBEHb TIIOKO3M (cepenHetcTaHIapTHE
BIIXWJICHHS) CTAHOBHUB 5,9+1,5 MMOnb/I1 Ha KOHTPOJIBHUX AiNsHKaX 1 7,0+2,5 MMonb/a y
3a0pynHeHux paioHax (p<0,01). MHOXHMHHOIO perpeci€r0 TOKa3aHO 3HAYyIll e(eKTH
ompominerns (p<0,01), crari Ta HasBHOCTI ekrtomapasutiB (Ixodes ricinus) (p<0,05).
['mikemiyHa BIAMOBIAH HA HABAaHTAXXCHHS TIIFOKO3010 Y ONMPOMIHEHUX TBapWH Oylia 3HIKECHA Y
nopiBHsiHHI 3 KoHTponbHUMHU (AUC 1068,2 + 3497 mpotu 1339,8 + 381,7 BiAmoBigHO;
p<0,01), Tak camo, sk 1 mikoBi piBHI Tmoko3u (15,06+4,60 mmonws/n mpotu 17,34+3,85
MMOJTB/J1, BianmoBigHO; p<0,01), 1110 KOperoBao 3 OIMIHEHOK 1H/IMBIIYaTbHOIO 10300 TBAPHH
(r=-0.31; p<0,01). Ananiz merabosioMmy BUSIBUB 3MiHU 20 METa0OJITIB, IO BIIPI3HSIIUCT MIXK
ONPOMIHEHMMH Ta KOHTPOJBHUMH TBapHHAaMH, IIO0 HABOIWUTH HAa TYMKY MpO pajiamiiHO-
0oOyMOBJIEHUI KaTaOONMIYHMKA 3CyB 3 aJanTaulielo 1o crpecy (ImiABHIEHAa MOOimizaris
cyOcTpaTiB Ta 3MIHM B3aeEMOAIM opraHizM-mikpoOiom). Hesakarounm Ha Manuii po3mip
BUOIpKM Ta OOMEXEHY KUIbKICTh MeTabomiTiB, 3Hauymux miciast FDR-kopekuii (BUKIIOUHO
pamMHO3a), (YHKI[IOHAJIbHE TPYIMyBaHHS META0OJITIB Ta Y3TOMKEHICTh pE3YIbTaTiB,
OTPUMaHUX HE3aJSKHUMH MeTofaMu aHanmizy (MaHH-YiTHI Ta t-TeCTH, KOpensuiiiHui
aHaji3), CBig4aTh TPO KOOPAWHOBAaHI META0ONIYHI 3MiHM. 3arajoM I pe3yJabTaTH
BiZJOOpakaloTh aJanTUBHE METa0ONIYHEe IepenporpaMyBaHHs ONPOMIHEHHUX TBApHH, SKE
MOXKE TIOKpAIlyBaTH KOPOTKOCTPOKOBY (hi310JI0TIUHY €(EeKTUBHICTh, ajie¢ MOTEHIIHHO Mae
JIOBTOCTPOKOBI HACIIAKY JUIS CTabIIbHOCTI OOMiIHY PEYOBHH Ta 3/I0POB’Sl OPTaHi3My.

Kir04oBi ci10Ba: 30Ha BiAUyKEHHS, paJioi30TONH, pyAa HOPHIIS, TII0OK03a, METa0O0IoOM.
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HUTOI'EHETUYHI E@OEKTH B TIM®OLHUTAX KPOBIJIIOAUHA Y
BIAJAJIEHI TEPMIHMU ITICJISAA ABAPII HA YOPHOBUJIBCBKIN AEC

CYTOGENETIC EFFECTS IN HUMAN BLOOD LYMPHOCYTES IN THE
LONG TERM AFTER THE CHORNOBYL NUCLEAR POWER PLANT ACCIDENT

Illemeryn O.B., Tanan O.0.
Heporcasna ycmanosa « Hayionanvnuii Haykoguti yeHmp padiayiihoi MeouyuHu,
eemamonocii ma oukonoeii HAMH Ykpainuy, Kuis, Ykpaina
e-mail: shemetun@ukr.net

Shemetun O.V., Talan O.0O.
State Institution “National Research Center for Radiation Medicine, Hematology and
Oncology of the National Academy of Medical Sciences of Ukraine ”, Kyiv, Ukraine

Beryn Ta Mera. 3riHO 3 KJIACHYHOIO TMAapajurMOI0 pajio0iosorii, MOMIKOMKYIOYa JIis
10HI3yI0OYOTO BUIIPOMIHIOBAaHHS Ha OpPraHi3M JIIOJMHH BUHUKA€ BHACIHIJOK O€3MOCepenHbOro
BumBy Ha JIHK ximituH-mimenei. BoHa mposBIS€THCS MiIBUIIEHHSM 4YacTOTH adeparii
XPOMOCOMHOTO THUNY, SKI € Mapkepamu Aii pamiamii. 3 yacoM TiCiAsS ONPOMIHEHHS
BiZIOyBa€ThCA eMiMiHALlS 1HAYKOBAaHHX ONMPOMIHEHHSM MOUIKOKEHb XpOMOCOM. Y BKasye 1e
Ha cTaliTi3allil0 TeHOMY OMPOMIHEHUX OCi0 Yy BigAalieHl TEpMIHU MICIs OMPOMIHEHHS, ake
Ha ChOTOJIHI BiJIOMO IMPO JAUCTeHOMHI epexTn mii pasiarii, 30kpeMa, paialiiHO-1HTyKOBaHUH
edexT cBinka? MeTow npencTaBieHUX JOCTIKEHb OylI0 BCTAHOBJIEHHS IIMTOTCHETUYHOTO
edekTy B ydacHUKIB JikBiaauii HachiakiB aBapii Ha YAEC y BigmaneHi TepMiHU michs il
pamiamii Ta BU3HAYEHHS BHECKY paJialliifHO-IHIyKOBaHOTO eQeKTy CBiAka y Horo
dbopMyBaHHSL.

Marepiamun Ta merogu. [IpoBeeHO HUTOT€HETHYHE OOCTEKEHHS YYACHHKIB JIKBigaIii
HacaiakiB  aBapii Ha YopHoOumnbebkiii AEC y BigjajieHi TepMiHU MICHAs ONPOMIHEHHS.
BusHaueHo yacToTy BCiX TUHIB abepaliil XpoMOCOM B KyIbTYpi JiMQOLUTIB nepupepuyHol
KpoBi 3 BukKopucTanHsMm G-audepeniiiiHoro/piBHOMIpHOrO 3a0apBieHb MeTadazHUX
XPOMOCOM.

Pe3yjabTaTtu Ta BUCHOBKHU. Y 0cC10, K1 3a3Haj]M i YNHHUKIB aBapii Ha YOpHOOMIIBCHKIM
AEC, nmporsaroMm JABOX HACTYyNHHX JIeCATHJITh 30epiraBcs MiJABULIEHUH  pIBEHb
IUTOTEHETUYHUX MapKepiB ONpoMiHeHHS. BiH 3anmexaB BiJ XapakTepy,  TPHUBAJIOCTI
panianiifHOTO BIUIMBY 1 4Yacy, II0 MUHYB Micis aBapii. HajacmoHTaHHUN HHUTOT€HETUYHUN
eeKT He KOpeiroBaB 3 BUXIIHUM piBHeM abepauiid. Ilicng pamiamiifHOro BIUIMBY 4acToTa
HecTalOlTpHUX aleparlii XpoMOCOM 3MEHIIYBajlaCh 3 YacoM, TONI SK PIBEHb CTaOITbHUX
MapKepiB ONPOMIHEHHS CIIOYATKy JEHI0 3HMXKYBaBCS (3yMOBJIEHO YAacCTKOBOIO eJliMiHaIli€lo
KJIITUH, K1 MICTHJIM CTaOUIbHI XpPOMOCOMHI NepeOyJoBH Pa3oM 3 HECTaOUIbHUMHU), MPOTE
MOTIM JIMIIABCS HE3MIHHMM. 3apeecTpoBaHO 30UIbLIEHHS 4YacTOTH alepariii XpoMaTHIHOTO
THITY, 110 MOTJIO OyTH HACIIIKOM pajialliifHO-1HIyKOBaHOTO e(DEeKTy CBiJIKa.

Takum unHOM, y BifjaneHi TepMinu micis aBapii Ha YopHoOmibcekih AEC BcTanoBieHO
MiJBUIIEHY XPOMOCOMHY HECTaOUIbHICTh COMaTHMYHUX KIITUH OCI0, K1 3a3HajM BIUIUBY ii
YUHHUKIB. /[MHaMika XpOMOCOMHOTO MyTareHe3y XapakTepu3yBajlaChb 3MEHIICHHSIM 4YacTOTH
HECTaOUIbHUX MapKepiB OMPOMIHEHHS Ta MiJBUIIEHOI0 YaCTOTOK MAapKepiB XPOMOCOMHOI
HEeCTaOUIbHOCTI, UMOBIpHO 1HIYKOBaHUX e(exToM cBifka. Lle Bka3ye Ha BIJIMB BiAJaleHOTO y
4aci OMPOMIHEHHS Ha JeCcTallIi3alio TeHOMY JIIOJUHH, III0 MOXKE CTaTH TPUTEPOM PO3BUTKY
OHKOJIOT14YHOT MaToJIOTIi.

KuarouoBi ciioBa: abepauii xpomocom, aBapist Ha YAEC, xpoMocoMHa HECTaO1IbHICTb.
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TEHETUYHA HECTABLJIBHICTH TA PENIPOJAYKTUBHA 3JATHICTh
PHRAGMITES AUSTRALIS Y BOTOHNMAX YOPHOBMJIbCHKOI 30HA
BIJYY KEHHS

GENETIC INSTABILITY AND REPRODUCTIVE CAPACITY OF PHRAGMITES
AUSTRALIS IN THE CHORNOBYL EXCLUSION ZONE

[lesnoBa H., I'ynxos /I., bensier B., [Ipunuisk C.
Inemumym ziopooionoeii HAH Ykpainu, Kuis, Yxkpaina

Shevtsova N., Gudkov D., Belyaev V., Pryshlyak S.
Institute of Hydrobiology, NAS of Ukraine, Kyiv, Ukraine
e-mail: shevtsovanl245@gmail.com

Introduction and aim. Studying the consequences of chronic exposure on aquatic
organisms in the Chornobyl Exclusion Zone (CEZ) is very important for understanding the
risks and threats to aquatic ecosystems associated with their wide spectrum radionuclides’
long-term contamination. The aim of this investigation is to analyze and assess possible
threats to the biological diversity of the plant component of the aquatic ecosystem, arising
from wide spectrum radionuclides’ long-term contamination.

Materials and methods. Our studies on cytogenetic disorders of the reference species of
helophytes of the CEZ water bodies - common reed Phragmites australis on cells of root
meristem by ana-, telophase cells chromosome aberration (CA) express test, also as on
reproductive indicators, based on panicle size and fertility have been carried out since 2006
and up to now. Samples were taken in water bodies of three ranges of dose rate on helophytes:
the first range is the floodplain lakes Vershyna and Azbuchyn where absorbed doses almost
five times exceed the safety threshold for biota of 10 uGy/h; the second one is also lentic
ecosystems, floodplain lakes of the left bank of the Pripyat River - Glyboke and Daleke,
where the dose rate is in the range of 1-5 uGy/h, and the third one - which includes four
residual parts of the Chornobyl NPP cooling pond, the right-bank floodplain lake
Plyutovyshche and lotic aquatic ecosystems, such as the Pripyat River and others, where the
dose rate varies from 0.14 to 0.47 uGy/h, which is almost two orders of magnitude lower than
the accepted threshold value for biota.

Results and conclusion. During the research period, the average annual frequency of
cytogenetic disorders in the cells of root meristem of reed significantly exceeds the
corresponding indicators for plants from water bodies with background levels of radionuclide
contamination by 1.5-5.5 times. The appearance of the CA directly logarithmically correlates
with the dose rate, and their spectrum linearly depends on the dose to plants. At the present
stage, a stable increase in the proportion of multiple CA in the cells of the root meristem of
this helophyte in the water bodies of the CEZ, among which disorders associated with a
violation of the mitotic apparatus, linked to mitotic spindle disruption, was identified. A
significant decrease in the size of one of the reproductive organs of the reed - the panicle, was
detected, on average by 1.5 times; also we continue to observe its almost complete sterility.
The average actual productivity as of 2023 practically did not exceed 11%, even in plants of
water bodies, where the dose rate for the plant is two orders of magnitude lower than the
threshold value for biota. So, the findings indicate both persistent genomic instability and the
threat of loss of genetic diversity for reed, which is the dominant species of helophyte plant
communities of the CEZ water bodies.

Keywords: Chornobyl exclusion zone, common reed, radionuclide contamination,
chromosomal aberrations, reproduction capacity, absorbed dose rate.
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KYJIBTYPAJIBHO-MOP®OJIOI'TYHI, BIOXIMIYHI TA ®ITOIMTATOI'EHHI
BJIACTHUBOCTI BAKTEPIH, BUALJIEHUX 3 POCJIMH 30HA
PAJIOHYKJIITHOT'O 3ABPY/IHEHHAA

CULTURAL-MORPHOLOGICAL, BIOCHEMICAL AND PHYTOPATHOGENIC
PROPERTIES OF PHYTOPATHOGENIC BACTERIA iISOLATED FROM PLANTS
IN THE AREA OF RADIONUCLIDE CONTAMINATION

Ilunina 10.B.}, Ky I.B.l, MoioxaBa O.C.z, JliTBiHOB C.B.l, Illepuenxo FO.1.2
1IHcmumym KAiMuHHOI 6ionoeii ma cenemuunoi indcenepii HAH Yxpainu, Kuis, Ykpaina
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Beryn Ta mera. Buacnifnok aBapii Ha YopHoOmnbschkiit AEC 3Ha4Hi TepuTopii 3a3Hanmu
PaJllOHYKIIITHOTO 3a0pyIHEHHsI, 30KkpeMa i Mikpodiopa. MeTo Hamoro J0CiipPkeHHs Oyi1o
BUJIUICHHS Ta 1eHTU(IKALISA TOMIHAHTHUX (opM OakTepiil 3 pOCIMHHUX 3pa3KiB, 310paHUX B
30H1 pailOHYKJIIHOTO 3a0pyIHEHHS Ta NOPIBHAHHSA X 3 OaKTepisMH 31 3pa3KiB 1032 30HOIO.

Marepiaaun Ta meroau. BumaineHHs 13054TiB OakTepid MpOBOJWIM 13 3pa3KiB POCIUH,
3i0panux B 10-kimomerpoBiit 30Hi1 BiguyxkeHHs YAEC (momiron YwucroraniBka, piBeHb
3abpyaHenHs rpyHty 20650+1050 bx/m 210 137 Cs ta 5180+550 Br/m 2 o 90 Sr), Ta Ha
TepuTopii 6e3 pagionykiigHoro 3adbpynHeHHs (70 kM Big YAEC, piBeHb 3a0pyaHEHHS IPYyHTY
1414471 Bx/m % no 137 Cs Tta 550+55 Bx/m 2 mo 90 Sr). BuaineHHst YUCTUX KYJIBTYp Ta
JOCIIPKeHHS 130JTiB OakTepiii mpoBOMWIM 3aralbHOMPUHHATUMH MeTomamu (PamgueHko,
2012, Whitman, 2015—present) 3 BukopucTaHHsM MikpoOionoridaoro anamizaropa VITEC 2
compact (bioMérieux, Inc., @panuis). CrarucTuuHy OOpOOKY JHaHHMX TMPOBOIMIH 3
Bukopuctanusam nakety MS Office Ta Statistica.

Pe3yabTaTH Ta BHCHOBKH. BunineHo 9 uyuctux i304TiB OakTepiil, 3 HACIHHS JIbOHY,
BUPOIIICHOTO Ha 4YHCTi Tepuropii, imeHTudikoBani Pseudomonas fluorescens ta rpam-
BapiabenpHa Paeni bacillus sp., a B ymoBax pamionykmigHoro 3abpyanenns — Enterobacter
spp. Ta Cupriavidus pauculus, 3 cyusitts eHorepu — Pantoea spp. ta Acinetobacter
baumannii. IToka3ana BucOKka 0iOXiMiUYHAa aKTUBHICTh OaKTepialbHUX 130JSTIB, BHIUICHHUX 3
POCJMH 3 TEpUTOPIi, 3a0pyTHEHOIT PaJiOHYKIIIJaMi — HasBHICTh KaTaja3H, YTBOPEHHS BEJIHUKOI
KUIBKOCT1 CIIU3y Ta PO3BUHYTI KalCYNH, TAaKOX JIOMIHYIOTh OakTepii 3 eHTeporpynu, OJu3bKi
JI0 YMOBHO-TIaTOreHHUX (opM Ta momibiorpodis. Bimomi anHanoriuxi edekTu i0HI3yrH0HOro
BUIIPOMIHEHHS — Yy JOCHIAax 3 BHIUIEHHM 3 acenTwuHoi KynbTypu Nicotiana tabacum
mramom Aeromonas salmonicida penrtreniBceke onpominenns (10-30 Ip) 3HauHO
30UTBIITYBAI0  YACTOTY TMaTOreHHOoi TpaHchopMarii, sSka Majda TPAaH3UTUBHUHN XapakTep,
(Litvinov, Potrohov, 2018). Iloganpmie QOCHITKEHHS JO3BOJHUTH MPOTHO3YBATH HACIIJIKH
BIUTMBY Ha MIKpOO10TYy paiamiitHOro 3a0pyIHeHHsI Ta po3poOuTH €(hEKTHUBHI METOIHN 3aXHUCTY
POCIUH BiJ] MAaTOTEHIB.

KuarouoBi caoBa: ¢itonaroreHHi OakTepii, 10HI3ylO4€ ONPOMIHCHHS, PaJIOHYKIIITHE
3a0pyIHEHHS
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Beryn Ta mera. 3apa3 B YkpaiHi BiifHa 10Ja€ pU3MKIB PaiOaKTUBHOTO 3a0pyIHEHHS
cepeloBUINa 0 THUX, L0 Oynu paHiule — 30kpema, aBapii Ha HAEC. Iloka3aHo, mo TpuBana
TSt MaJTUX 103 pajiaiii MoyKe MPU3BOJUTH 10 MepeOyI0BU CTPYKTYpH MikpoOiotieHo3iB (Zeng
et al., 2024). Meroto po6OTH Oy0 BHUBUCHHS BIUIMBY XPOHIYHOTO raMMa-ONPOMIHEHHS Ha
¢itomarorenni 6aktepii Pseudomonas aeruginosa.

Marepiaan Ta Meronu. B nociigax Bukopuctani 6akrepii P. aeruginosa ¢itonaroreHHuX
mramiB YKM-B-1 = ATCC 10145 = NCIB 8295=BKM B889=IMB 9024, YKM- B-1107 =
IMB 9095, YKM- B-1108 = IMB 9096 3 xonexkmuii Bigainy ¢iTomaroreHHUX OakTepii
[actuTyty Mikpo6ionorii 1 Bipycosorii iM. [[.K. 3ab6omorHoro HAH VYkpaiau. Cycnensii
OakTepiii P. aeruginosa B piIkoMmy Mo)XHBHOMY CEPEIOBHUIII OMPOMIHIOBAIN B JO30BOMY IO
BCsCl mporsrom 8 1i6. Bu3HaueHa MOMIMHYTA /0332 TaMMa-BHIPOMIHIOBAHHS TIPH
noryxuocti go3u 1,2:107 I'p/c 3a 8 1i6 cranoBuma 8,29-107 I'p (8,29 cI'p). Konrponsny
KYJIbTYpY YTPUMYBAJIU 32 TUX € YMOB 0€3 onpoMiHeHHs. BMicT mioliaHiHy, MOMeNaHIHy Ta
KOHIICHTpAI[iF0 OaKTepialbHUX KIITHH BUMIproBaiu criekrpodoromerpuyno (Abdelaziz et al.,
2023). diTOTOKCHYHY aKTHBHICTh OAaKTEpili BU3HAYAIIN Ha MPOPOCTKAX KYKYPYA3H 32 METOIOM
bepectenpkoro (bepecrenpkuii, 1972). Pezynbsratu 00pobaeHi CTaTUCTHYHO.

Pe3yabratH Ta BHCHOBKH. XPOHIYHE I'aMMa-ONpPOMIHEHHS CTHUMYIIOBAJO YTBOPEHHS
mioIiaHiHy y BCIX JOCHIDKyBaHMX (hiTomaroreHHWX ImramiB P. aeruginosa, HanOimbine — y
mramy IMB 9024 (6inbmie 200 % mOpIBHSHO 3 KOHTPOJIEM), Ta MOMENaHIHY — HaWOLIbIIe Y
mramy IMB 9024, menme — y IMB 9096. 3a nux ymoB npomnideparuBHa aktuBHicTs IMB
9024 3pocrana y 1,5 pasu, a y IMB 9095 ta IMB 9096 - mo 20 %. ®iTtoTokcuuHa
aKTHBHICTh TakoX mijnBuiryBaitack y IMB 9024 i IMB 9096 npu ompomiHeHHi, a y mTamy
IMB 9095 }iTOTOKCMUHMI BIUIMB 3MIHIOBAaBCS HA PICTCTUMYASTOPHUU. TakuM 4YHHOM,
HHU3bKOIHTEHCHBHE XPOHIYHE OMpPOMiHEeHHs Oaktepiii P. aeruginosa 3maTtHe MpPUBOAWTH 10
3HaYHUX MoaMu(Dikamii B3a€EMMH Yy CHCTEMi «pocCiuHa-(piTOnaroreHHi Oakrepii», 1 1€
HEoOX1/THO BPaXOBYBATH JUISI MOHITOPUHTY TEPUTOPIN, SKUM 3arpoKye abo BxkKe MOCTpaxkI1ain
BiJ] pa/1l0aKTUBHOTO 3a0pyAHEHHSI.

KarwuoBi ciioBa: xpoHiuHe raMma onpomiHeHHs, Pseudomonas aeruginosa mramu IMB

9024, IMB 9095, IMB 9096, miomianin, mioMenaHiH, mpomideparis, QITOTOKCHYHA
AKTHUBHICTb.
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