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PATMOBHMOJIOINA, 9KOJIOTHA U ANEPHAA MEIWIIMHA
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Based on the differentiated analysis of individual radiation-induced foci in three-dimensional
images reconstructing the entire volume of the cell nucleus, a detailed analysis of the structure
of complex DNA damage clusters in accelerated ion tracks is carried out, and the differences in
damage cluster morphology are investigated. It has been found that after exposure to accelerated
heavy ions of low and intermediate energies, unlike « rays, complex clusters are formed, including
up to six and more individual foci. The obtained results showed that the structure of clustered
DNA damage depends on particle LET. The kinetics of the elimination of radiation-induced foci
in cells after heavy-ion exposure is shown to be slower than after + irradiation. It is concluded
that the delay in kinetics is associated with the nature of the microdistribution of heavy charged
particles’ energy in genetic structures and the formation of complex DNA double-strand breaks
(DSBs), which are difficult to repair. A study of the kinetics of radiation-induced foci formation
and elimination after exposure to accelerated boron, nitrogen, and neon ions with different physical
characteristics has shown that, with a decrease in the particles’ energy and an increase in their
LET, the effectiveness of DNA DSB repair decreases. It is shown that the structure of radiation-
induced foci caused by accelerated ions with different physical characteristics is also different. Neon
ions with a high density of § electrons in the track induce larger and more complex foci clusters.

Ha ocHoBe nu¢depeHUHPOBAaHHOIO aHa/IH3a OTIeJbHbIX PaJHalMOHHO-UHAYLHPOBAHHBIX (OKY-
COB B TPEXMEpHbIX M300pa’kKeHUsIX, PEKOHCTPYHPYIOLIMX BeCb 00beM KJETOYHOro sifipa, MpOBeleH
JeTasbHbIH aHa/M3 CTPYKTYpBl CJI0KHOOPraHM30BaHHBIX KJjacTepoB nospexpaeHuit JJHK B Tpekax
YCKOPEHHBIX MOHOB M HCCJ/IeJIOBaHbl Pa3jH4Usl B UX MOP(OJOrHH. YCTaHOBJEHO, YTO MPH NeHCTBUH
YCKOPEHHBIX TS2KeJIbIX HOHOB HU3KHX U IPOMEXKYTOUHBIX SHEPrUll, B OT/IMUHE OT Yy-00Jy4eHus, (op-
MHPYIOTCS CJIO)KHOOPraHM30BaHHbIEe KJACTepbl, BKJ/OUYAIOLIHe 10 LIecTH U OoJiee MHAMBUAYaNbHbBIX
(oxycoB. BhifiB/IeHO, UTO U3MeHeHHe CTPYKTYPhl KJAaCTEPHbIX MOBPEKAEHUH 3aBUCHT OT BeJHUHHBI
JIIID uacrtuu. IlokasaHo 3aMej/ieHHe KHHETHKH 3JHUMHUHALUK DaJHalHOHHO-MHAYLUHPOBAHHBIX (O-
KYCOB B KJIeTKaX IPH JeHCTBHHU TSXKeJbIX HOHOB 110 CPaBHEHHIO ¢ y-06/ayueHreM. CresaH BBIBOJ O
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TOM, UTO U3MEHEHHe KUHeTHKH CBSI3aHO C XapaKTepPOM MHKDPOpAaclpene/eHHsl SHEPTHUH TS KeJIbIX 3aps-
JKEHHBIX YaCTHLl B FeHeTHYeCKHX CTPYKTYpax M (POPMHPOBAHHEM TPYAHO pelapUpyeMblX KOMIJeKC-
Hbix 1ByHHTeBbIX paspeiBoB JHK. Ilpu nccnenoBanm KMHeTHKH (DODMHDOBAHHS M 3JUMHHALUU
paaMalMOHHO-UHAYLMPOBAaHHBIX (POKYCOB B pesysbTaTe AEeHCTBHS YCKOPEHHBIX HOHOB 6opa, a3oTa U
HEOHa C Pas/MUHBbIMH (PU3UUeCKUMH XapaKTepPUCTHKAMH YCTAHOBJIEHO, YTO C yMeHbILIEHHeM 3Hepruu
yacTHLl W Bo3pacTaHueM ux JIIID Haburonaercs cHuxKeHHe 3(Q(eKTHBHOCTH penapaluH IBYHHTEBBIX
paspbiBo JIHK. [ToxkasaHo, 4To cTpyKTypa paivalMOHHO-UHAYLHPOBAHHBIX (POKYCOB MPH AeHCTBUH
YCKODEHHBIX HOHOB C pa3HbIMM (PU3HUECKHMH XapaKTepHCTHKaMH Takxke pas/uuHa. FloHbl HeoHa ¢
BbICOKOH TJIOTHOCTBIO §-3/1€KTPOHOB B TPeKe HHAYLHPYIOT Gosiee KPYIHBIE U CJIO0XKHOOPraHU30BaHHbIe
KJlacTepHble (hOKYChI.
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