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MOJIEJIbHUX €KCIIEPUMEHTAX in vitro
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Pedepar:

1. luceprarnifina po6oTa MpucBsYeHa IOCaiIKeHHIO IMTOTeHeTUYHOI eDeKTUBHOCTI paaioizoromna 137Cs B
niMmouuTax nepudepudHoi KpoBi JIOAUHU B MOJIeIbHUX €KCIIePUMEHTaX in vitro ns 6iosorivyHoi Jo3umerpii 11oro
30BHIIIHBOTO i BHYTPIIIHBOTO BIVIMBY Y BiTHOCHO Mayiux f03ax. OTpUMaHO BJIaCHY KaJliOpyBasbHY 3aJ1€KHICThb
«zo3a-edeKT» 3a YaCTOTOI0 HeCTAbiIbHIUX XPOMOCOMHMX OOMIHIB (JULIEHTPUKIB i IEHTPUYHUX Kijlelp) i3
CYIIPOBiAHUM NapHUM PparMeHTOM Yy JiMQPOLUTAX JIIOJUHYU 32 TOCTPOTO 30BHIIHBOTO O- ONIPOMiHEHHS 3pa3KiB KPOBi
mxepesiom 137Cs B pianasoni go3 0,09 - 1,0 I'p in vitro Briepiie po3po6s1€HO i CTBOPEHO OpUTiHAJIbHI
eKCIIepMMEHTAaJIbHI Ta pO3paxyHKOBi Mozerti (3a meTogoM MoHTe-Kapiio Ha 6a3i 6i6miorekut GENT-4) nyis

IIPOJIOHI'OBAHOI'O 30BHIIIHLOTO i/3a60 BHYTPILIHBOIO OIIPOMiHEHHs 3pa3KiB KpoBi pasioizoToriom 137Cs y BifHOCHO



manux (go 0,54 I'p) mo3ax in vitro 3a yMoB HabG/IMKEHUX 110 in vivo. [TokazaHo, 1110 3a IPOJIOHTOBAHOTO 30BHIIIHBOTO
OIIPOMiHEHHS 3pa3KiB kpoBi moaunHu 137Cs (y mianasosi gos 0,09 - 0,53 I'p) in vitro 3a yMoB HabIMKEHUX TO in Vivo,
3 i BUIIEHHSIM [IOTJIMHEHOI 103U YacToTa HecTabisbHUX abepallili XpOMOCOMHOTO TUITy B JIiMPOLUTaX
30isb1IyeThCS JIiHIMHO, a YaCTOTa abepalliil XpOMaTHUIHOTO TAIY BU3HAYAE€ThCSI HA OJJHAKOBOMY PiBHi, 1110 BipOTiiHO
[epeBUIy€e CIIOHTAHHUIA. Briepine BUSIBJIEHO, 1O 3a IPOJIOHTOBAHOTO BHYTPIIIHBOIO ONpOMiHeHHs Kposi 137Cs (0,10
- 0,54 I'p) in vitro 3a yMOB HaGIMKEHUX 10 in Vivo 3 MiABUILIEHHSIM IOIVIMHEHO]I 1031 B J1iMPOLUTAaX JiHINHO
30i/1bLIy€EThCS YaCTOTa abepalliil i XxpOMOCOMHOTO, i XPOMAaTUAHOIO TUIIB. BusiBieHO 6ibIly HUTOT€HETUYHY
edeKTuBHICTb pagioizorona 137Cs y pasi BHyTPIlIHBOIO OIIPOMiHEHHSI IIOPiBHSHO i3 30BHIIIHIM 32 OJHAKOBOTO
Iiana3oHy 103 3 eKBiBaJIEHTHOIO IOTY>KHIiCTIO 103U Ha GO nimdountu Kposi. Briepine noseneHo, mo 6inbuia
LJUTOT€HETUYHA e(PEeKTUBHICTb BHYTPIIIHBOTO ONIPOMiHEHHS JliMpouuTis KpoBi moaunu 137Cs in vitro
3YMOBJIIOETHCSI CYMAPHOIO Ji€l0 pazioizoTona Ha KJIITHHU Mifi 4ac ix KoHTaMiHalji (B CTaHi MiTOTUYHOTO CIIOKOIO) i
iz yac ix KyspTUByBaHHS (B cTaHi npostidepatiii) 119 oTpuMaHHs MeTadasHUX IJIACTUHOK. 3alIpOIIOHOBAHO 1S
KOPEKTHOT'O BU3HAUYEHHS IUTOT€HETUYHOI e PeKTUBHOCTI BHYTPilIHbOTO onpomiHeHHs 137Cs BiiHOCHO #ioro
30BHILIHBOTO BIJIMBY Ha JiMQPOLUTH NEpU(EPUYHOI KPOBI JIIOJMHM in vitro BHECTU [IONPAaBKy Ha BUXif abepauiil mif,

4acC KyJIbTUBYBAHHS KJIITUH 3I‘i,ILHO 3 IIPOTOKOJIOM IUTOTEHNYIHOTO ,ILOCJ'Ii,H,)KeHHH.

2. The dissertation is dedicated to the study of the cytogenetic efficiency of the 137Cs radioisotope in human
peripheral blood lymphocytes in in vitro model experiments for biological dosimetry of its external and internal
impacts in relatively low doses. The significance of the study is determined by the need of the for cytogenetic
assessment of radiation doses for victims of emergency radiation situations, when 137Cs is main dose-forming
radioisotope. Own calibration dependence of "dose-effect" was obtained for the frequency of unstable
chromosomal exchanges (dicentrics and centric rings) with the accompanying paired fragment in human
lymphocytes during acute external n-irradiation of blood samples with a 137Cs source in the dose range of 0.09 - 1.0
Gy in vitro For the first time, experimental and for calculating models (using the Monte Carlo method based on the
GEANT-4 library) were developed and created for prolonged external and /or internal irradiation of blood samples
with the radioisotope 137Cs in relatively low (up to 0.54 Gy) doses in vitro under conditions close to in vivo. It was
shown that during prolonged external irradiation of human blood samples with the radioisotope 137Cs (in the dose
range of 0.09-0.53 Gy) in vitro under conditions close to in vivo, with an increase in the absorbed dose, the
frequency of unstable chromosomal aberrations in lymphocytes increases linearly. The frequency of chromatid-
type aberrations is determined at the same level, which probably exceeds spontaneous. For the first time, it was
found that during prolonged internal irradiation of blood with 137Cs (0.10 - 0.54 Gy) in vitro under conditions close
to in vivo with an increase in the absorbed dose in lymphocytes, the frequency of aberrations of both chromosomal
and chromatid types increases linearly. Greater cytogenetic efficiency of the 137Cs radioisotope was revealed in
the case of internal irradiation compared to external irradiation in the same range of doses with an equivalent dose
rate on GO blood lymphocytes. For the first time, it has been proven that the greater cytogenetic efficiency of
internal irradiation of human blood lymphocytes with 137Cs in vitro is due to the combined effect of the
radioisotope on cells during their contamination (in a state of mitotic rest) and during their cultivation (in a state
of proliferation) to obtain metaphase plates. For accurate determination of cytogenetic efficiency of internal 137Cs
irradiation relative to its external effect on human peripheral blood lymphocytes in vitro, it is proposed to correct
the output of aberrations during cell cultivation according to the cytogenetic study protocol.
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