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PATUOBHOJIOIUA, DKOJIOTUA N ANEPHAA MEIUIIMHA

EVALUATION OF RADIATION-INDUCED DAMAGE
IN MEMBRANE ION CHANNELS
AND SYNAPTIC RECEPTORS
L. Bayarchimeg ®, M. Batmunkh ®, A. N. Bugay ', O. Lkhagva®

@ Joint Institute for Nuclear Research, Dubna
® National University of Mongolia, Ulaanbaatar

The study of irradiation of brain cells with exposure to accelerated charged particles is an essential
topic in modern radiobiological research. Using Geant4-DNA based Monte Carlo simulation of particle
tracks we studied initial energy deposition and radiolytic species production within critical targets on
neural cells: voltage-gated membrane channels and synaptic receptors. According to the modeling
results, the most probable targets for radiation damage can be attributed to synaptic receptors of GABA
and NMDA types rather than ion channels. Indirect damage caused by chemical interaction with free
radicals dominates over direct ionization events. We also provide an estimation for damage induction
efficiency after the exposure with particles of different dose and linear energy transfer.

W3yuenue oOiydyeHHs] KIETOK MO3L C BO3IEHCTBUEM YCKOPEHHBIX 3 PSXKEHHBIX Y CTHIl SIBJIS-
eTcs B XHOH TeMOH B COBpEMEHHBIX p OHOOMOJIOTHYecKuX HccienoB Husgx. [Iposems Monrte-K pro-
MOJIEIUPOB HUE CTPYKTYpPbl TPEKOB 3 PsKeHHBIX 4 cTUL B cpene Geant4-DNA, Mbl ucCenoB JM Mpo-
[[eCChl PHEPTOBBIICIICHHS W MPOIECCHl P AUOJIU3 B KPUTHYECKHX OOBEKT X HEPBHBIX KJIETOK: MeMOp H-
HBIX HOHHBIX K H JI X U CUH NTHYecKHX peuentop X. Corl CHO pe3ylpT T M MOIETUPOB HUA, H ubosnee
BEPOSITHBIMU MHILEHIMU IS P AU LUOHHOTO MOBPEXAEHUS SBJSIOTCS CUH NTUYECKHE PEleNnTOpbl TUI
GABA u NMDA, He noHHble K H Jibl H MeMOp He. [Tok 3 HO, 4TO KOCBEHHbIE TIOBPEX/ICHUS, BbI3B H-
Hble XUMUYECKUM B3 UMOICUCTBUEM CO CBOOOIHBIMU P AUK JI MH, JOMHHHPYIOT H JI COOBITUSIMU MPAMOK
MOHU3 LM MosieKyl. T KXe mpoBeleH OLeHK 3(¢eKTUBHOCTH HWHIYKLIMU MOBPEXIEHUH IOCiIe BO3-
JEUCTBUA Y CTHUL C P 3JIUYHOM JO30M M JIMHEMHOW IIepel 4Yel SHEPIHH.

PACS: 87.53.-]
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