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1. OcobauBocCTi popmyBaHHS Ta peasnidalii reHOTOKCUYHUX eeKTiB 3a I0eAHAHO] Jii eK30reHHUX OKCU/IB a30Ty i
iOHi3yI040i pazialii B HOpMi Ta IIPU NYXJIMHHOMY POCTi

2. Peculiarities of formation and implementation of genotoxic effects under combined exposure to exogenous

nitric oxides and ionizing radiation in health and tumor development

Pedepar:

1. lucepralist npucBsiY€Ha BUSHAUYEHHIO POJIi €KOJIOTiYHUX PaKTOPIB Pi3HOI NPUPOIY ~ €K30T€HHUX OKCUIIB a30Ty
(OA) Ta ionisytoyoi pagiatii (IP) - y popmyBaHHI reHOTOKCUYHUX NIOLIKO/KEHb, [IOPYLIEHH] iX penapatiii Ta 3MiHi
6ayaHCy Mpo/aHTUOKCUJIAHTHUX MTPOLIECiB B HOPMAJIbHUX i MaJlirHi30BaHUX KJIITUHAX OpPraHi3My Ha TJli TyXJIMHHOTO
pocTy. [loBeneHo, o okpemMa Ta noegHana aig OA ta IP in vivo Ta in vitro BUK/IMKae po3BUTOK T€HETUYHOI
HecTabiNbHOCTI 3 yTBOPEHHSIM $IK SIBHUX - 0fHO- (OP) Ta nBoHUTKOBUX po3pusis ([JP) JHK, Tak i npuxoBaHuX
IIOIIKOKEHb y BUIJIAAI TepMostabinbuux caitTis (TJIC) y nimdonurax nepudepudnoi kposi (JITIK), kiritnHax
KictkoBoro mo3ky (KKM) Ta kiiTuHax kapuuHomu ['epena (KI'). MakcumanbHUM TeHOTOKCUYHUIN €(eKT
CIlocTepiraeTscs 3a noefHaHoi aii pakropis npu po3sutky KI'. BcranosineHo, mo noegHaHa nist OA ta IP 3H1Kye



intencusHicts penapauii OP JHK, P JTHK Ta TJIC y JITIK in vitro y 1,2 - 2,2 pa3u. AKTuBHiCcTb penapatii OP ta [IP
JHK ob6epHeHO mponopLiiiHo 3ajesarna Bif, 1o3u IB. Y Bcix Bunangkax B OA Ha iHriGyBaHHS IIpolieciB penaparii
OyB BUpilanpHUM. [IoKazaHo, 1o nepruHHI nomkomxeHHs JHK peanisyioTbes y BUrisgi abepauiii xpomocoM (AX).
[lepeBaxkaHHs abepaliil XpOMaTUIHOTO TUIly (y 3,8 pa3n) BKasye Ha JOMiHy04y pojib OA y CyMapHOMY
reHOTOKCUYHOMY edeKTi. [JoBeneHo, mo reHoTokcrndHi edpextu OA Ta IB popmyBanmce Ha Ti1i fucbasaHcy Ipo- Ta
AHTUOKCUJIAHTHUX IIPOLIECIB 3 HAKOIIMYEHHSIM MTPOAYKTIB IEPOKCHUIHOTO OKUCHEHHY JIiMifiB, BiJIbHUX PAAUKaJIiB Ta
IvcQyHKLii pepMeHTIB aHTUOKCUAAHTHOTO 3aXUCTy. JlocinkeHo 6ioyioriynHi XapakTepucTuky po3BuTKy KI' 3a
TPUBAJIOTO MONEPENHbLOrO BINIUBY eK3oreHHUX OA Ta IP. Sk nonepenHs inranaunig OA, Tak i OIpOMiHEHHS TBapUH

IIPU3BOJUJIO [I0 3HAYHOI iHTeHcudikalii pocTy MozeNbHUX ITyXJIMH, 0COO6IMBO 3a [l IP.

2. The thesis is devoted to defining the role of environmental factors of different nature - exogenous nitric oxide
(NO) and ionizing radiation (IR) - in the formation of genotoxic damage, malfunction of repair and change of
pro/antioxidant processes balance in normal and malignant cells in tumor bearing animals. The effect of NO and
IR in vivo and in vitro is proved to cause genetic instability forming prompt (single-strand (SSBs) and double-
strand breaks (DSBs)) and delayed DNA damage in the form of thermally labile sites (TLS) in peripheral blood
lymphocytes (PBL), bone marrow cells (BMC) and Guerin carcinoma cells (GC). Maximal genotoxic effect was
observed under combined exposure to both factors during the growth of GC. It was established that the combined
effect of NO and IR in vitro reduces the intensity of PBL SSBs, DSBs and TLS repair in 1.2 - 2.2 times. SSBs and DSBs
repair activity inversely depended on IR dose. In all cases, the impact of NO on inhibition of repair processes was
prevalent. Primary DNA damage, caused be the joint effect of NO and IR, are implemented as chromosome
aberrations. Prevalence of chromatide-type aberrations (in 3.8 times) indicates the dominant role of NO in
observed genotoxic effects. It was proved that genotoxic effects of NO and IR correlates with the imbalance of
pro- and antioxidant processes with accumulation of lipid peroxidation products, free radicals and antioxidant
enzyme dysfunction. Investigated the biological characteristics of GC growth under joint action of exogenous NO
and IR. Previous NO inhalation and irradiation of animals led to a significant intensification of tumor growth,
especially IR treated.
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