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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 31.27.25, 31.27.25

Tema guceprauii:
1. bioximiyHi MexaHi3Mu peasizanii pagianilHO-iHIYKOBAHOTO alloONTO3y

2. The biochemical mechanisms of the radiation-induced apoptosis

Pedepar:

1. lucepTaris npucBsYeHa NOCaiTKeHHIO 6i0XiMiYHMX MeXaHi3MiB peasisallii mporpaMoBaHoOi KJIiTUHHOI 3aruberi,
OKPECJIEHOI SIK aloNnTo3, B 1iMPOLUTAX TUMYCY Ta CeJIe3iHKU IypiB 3a Aii ioHi3yo4oi pagiauii B 103i 1,0 I'p 17,78 I'p
yepes 30 xB i 3 rof, micss BIUBY. JJOCIIIKEHO SIIePHO-OIIOCEPEIKOBAHNN, MITOXOHpiaJIbHAN Ta PELLENTOP-
3aJIEXKHUH IUISIXU peanisalii pagianiiiHo - iHgykoBaHoro anonroay. [lis ioHisyo4oi pagiatiii, Ik 6e3rocepeiHbo
yepes MOIIKOIKEHHS CTPYKTYPHU HYKJIEOMPOTEinHNX KOMIIJIEKCIB, TaK i 32 paxyHOK JUCOaaHCy MK eKCIIPECielo
PAAy aHTH- Ta NIPOANONTOTUYHUX I€HiB, TPU3BOAUTD IO aKTUBALLil SI€PHO-0MOCEPENKOBAHOTO LIJISIXY KIITUHHOI
3aru6esi. [IpofieMOHCTpOBaHO pafialliiHO-iHAYKOBaHi 3MiHM B MiTOXOHPiaJlbHOMY KOMIIAPTMEHTI, a caMme
[IOPYIIEHHS y POOOTI €JIEKTPOHHO-TPAHCIIOPTHOIO JIAHIIIOTA Ta BUBIJIbHEHHS 3 MDKMEMOPAHHOIO IIPOCTOPY
IIPOANONTOTUYHUX YNHHUKIB. BcTaHOBIIEHI 0CO6MBOCTI QYHKLIOHYBAaHHSI OCHOBHMX KJIACiB IMUCTeIHOBUX NPOTEiHA3

CBiZyaTh PO 3HAYHWU i cienudiyHMil BHECOK CUCTEMH ITPOTEOJIi3y y peastizallilo pajialiiHO-iHAyKOBaHOTO



anonrosy. Pegokc-peryssilisi KOMIOHEHTIB S7epHOT0, PELIENTOP-3aJIe>KHOT0, MiTOXOHpiaJIbHOTO Ta
J1i30COMaJIbHO-OINOCEPEIKOBAHOTO CUTHAJIBHMX KACKa/iB BU3HAYAE iX 3a7Ty4€HHS Y pafialiiHO-iHAYKOBaHUN

arlonTo3, MOCTYJII0I0YY OKCUIATUBHUM CTPEC SIK MeJiaTop anonTo3y

2. The stages of radiation-induced apoptosis, namely the nuclear-mediated, mitochondrial and receptor-
dependent pathways, have been studied. The action of ionizing radiation, both directly through structural damage
of nucleoprotein complexes, and due to the imbalance between expression of anti- and proapoptotic genes led to
activation of the nuclear path of apoptosis. Radiation-induced changes in the mitochondrial compartment were
established, in particular, the disturbance of electron transport chain and release of proapoptotic factors from the
intermembrane space, which was mediated by Bax protein. Fas (as part of the DISC-complex) level has been
measured to assess the contribution of receptor pathway to apoptosis upon radiation exposure. The established
changes of functioning of the main classes of cysteine proteases - caspases (2, 3, 6, 8, 9), calpains, and lysosomal
cathepsin B indicated a significant and specific contribution of the proteolysis system to radiation-induced
apoptosis. Our results indicated the significant disorders of pro-antioxidative homeostasis upon radiation
exposure. Redox-regulation of the components of nuclear, receptor-dependent, mitochondrial, and lysosomal-
mediated signaling cascades determined their involvement in radiation-induced apoptosis, postulating oxidative
stress as key mediator of apoptosis. The violation of the energy state, which is accompanied by changes in ATP
level due to the activation of purine catabolism, has been revealed. Flow cytometric analysis was used to concern
the induction of apoptosis after X-ray exposure and our results showed increased apoptosis (in a dose-dependent
manner). So according to our investigations we propose the complex view on molecular architecture (the
molecules and pathways) and essential biochemical processes special for radiation-induced apoptosis.
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