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The irradiation of brain structures with accelerated heavy charged particles during interplanetary
flights or brain tumor therapy raises a number of questions regarding possible neurophysiological
disorders in the central nervous system (CNS). Hardly repairable clustered DNA double-strand breaks
apparently can have significant influence on the specifics of the development of radiation syndromes
in the CNS after heavy charged particle exposure. The mechanisms of these disorders still remain
unclear. Taking this into account, we have used immune cyto- and histochemistry techniques to study
regularities of the formation of radiation-induced foci in human cell DNA in vitro and in rodent brain
neurons in vivo after exposure to charged particles of different energies. It has been found that heavy
charged particles induce clustered DNA damage in the genome of proliferating (human fibroblasts) and
non-proliferating (Purkinje neurons) cells. We have suggested that changes in genetic structures can
affect the conformation of the key proteins participating in neurophysiological processes and violate the
normal functioning of the synaptic receptors. As an example, we have considered the action of double
point mutations in the gene sequence encoding the proteins of the glutamate NMDA receptor. Using
computer molecular dynamics techniques, we have revealed a twofold change in the conductance of the
receptor’s ion channel, which incorporates mutant forms of the protein subunits NR2.

CBUZIETENCTB O P 3BUTUM P AU LHOHHBIX CHHIPOMOB IPU ASHCTBUM TSKENBIX 3 PSKEHHBIX U CTHI]
H CTPYKTYpbl TOJIOBHOTO MO3I , IIPUBOAAIIMX K H PYIICHUSM €ro MHTErp TUBHOM LIEJIOCTHOCTH, I IOT
OCHOB HHSl P CCM TPHB Tb LEHTp JbHyl0 HepBHyW cucteMy (HHC) k K «KpUTHUYECKyl0» IIpH OLEHKE
PUCK P OH IIMOHHOTO BO3JEHCTBHS H OpPr HU3M KOCMOH BTOB IIPH OCYILIECTBIEHUH MEXIUT HETHBIX IO-
JeToB. MICronp30B HUE YCKOPEHHBIX 3 PSDKEHHBIX Y CTUIl IIPU Tep UM OIMyXOjeil MO3r T KXe CT BHUT
MHOTO BOIIPOCOB, K C IOIIUXCS OT JIEHHBIX Helpodm3nonorndyeckux adexros obmydenus. [Ipu npeit-
CTBUM YCKOPEHHBIX TSXKEIBbIX HOHOB B TEHETHYECKUX CTPYKTYp X KJIETOK (DOPMHPYIOTCS TOBPEXKACHUS,
X P KTepH3ylollecs BBICOKOH CTENEeHbI0 KJI CTEPU3 IIMU, YTO COBEPLIEHHO HE CBOMCTBEHHO M3Iyde-
HUSM 3JIEKTPOM THUTHOH npuponsl. TpymHO pen pupyemsle KiI CTepHble OByHHUTeBble p 3pbiBbl JTHK,
MO-BUAMMOMY, MOTYT OK 3bIB Th CYIIECTBEHHOE BIUSHHE H CHEeLU(HUKY p 3BUTHI P AU LIHOHHBIX CHH-
apomos B ITHC nipu neificTBUU TSXKENbIX 3 PAXEHHBIX Y CTHL. MeX HM3MBbI 9THX H PYLIEHH 0 H CTO-
SIIET0 BPEMEHU OCT I0TCd He ACHBIMU. C y4yeToM 3TOro H MU C UCIIOJIb30B HUEM METOJOB UMMYHOLMTO-
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U TUCTOXUMUM OBUTM U3YydeHBI 3 KOHOMEPHOCTH (DOPMHPOB HHS P AU LHOHHO-UHIYLHPOB HHBIX (POKY-
coB B THK KJIeTOK 4YesoBeK in Vvitro ¥ HEeHpOH X TOJIOBHOTO MO3L TPBI3YHOB in Vivo TpH OOIydeHUH
3 PSAKEHHBIMU 4 CTUL MU P 3/IMYHBIX SHEPIuil. YCT HOBIEHO, YTO TAXKEJble 3 PsLKEHHBIE Y CTULBI UH-
IyuupyioT ki crephsie nospexuenust JHK B renome nponucepupyonmx (pubGpobi CThl YenoBek ) H
Henponugepupywomux (Heiiponsl [lypkunee) kiieTok. Cuen HO MpeAnoNoXeHne O TOM, YTO U3MEHEHUS
TeHETHYECKHX CTPYKTYP MOTYT OTP X ThCS H KOH(OPM IIMHU KJIIOYEBBIX OEIIKOB, Y4 CTBYIOIIHX B HEHpO-
(bu3MOIOrMYEeCKUX MPOLECC X, U H Pyl Th HOPM JIbHOE (DYHKLHOHUPOB HUE CHH NTHYECKUX PEIENTO-
poB. B x uecTBe mpuMep p CCMOTPEHO BIMSHUE ABOMHBIX TOUKOBBIX MYT IIMH B IOCENOB TEIBHOCTSX
reHoB, Kogupyloumx Genku riyT M THoro NMDA-penentop . C HCIONB30B HHEM METONOB KOMITBIO-
TEpHOM MOJNIEKY/ISIPHOM AUH MUKHU BBISIBJICHO IBYKP THOE H3MEHEHHE MPOBOJUMOCTH HOHHOTO K H I

peLeNnTop , BKJIIOY IOIIEr0 MYT HTHbIe (popMbl GenKkoBbIX cyobenunun NR2.
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