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BBEJJEHME

OObeMHEHHbII MHCTUTYT AJEPHBIX MCCENOBAHMI ABIAETCA YHUKA/IbHBIM
MMPOBBIM Hay4HBIM IIEHTPOM, B KOTOPOM COCPEJOTOYEHBI sfepHO-QU3MIecKue
YCTaHOBKU, FeHEPUPYIOLIMEe MOHU3UPYIOLIME H3NYYeHUS C PasHBIMU PusmdecKuMu
XapakTepyucTiMKaMu. Ha NpoTAKEeHM MHOTHX /IeT OH TIPMB/IEKAeT CIIEUa/MCTOB
M3 pasHBIX CTPaH i NpoBefeHMs QyHAAMEHTaNbHLIX UCCIENOBaHuIt B 06nacTy
He TONbKO U3UKM, HO U 6uonorun. YCKOpeHHbIe 3apsyKeHHbIe YacTHUbl Pasiuy-
HBIX QHEPIHit cyXaT 90 EKTHBHbIM MHCTPYMEHTOM B PELIEHNM MHOIMX aKTYa/lb-
HEIX TIpo67ieM COBpeMeHHOM paguo6yonoruu. ke Ha paHHMX 3Tallax KIacCHKH pa-
muaumonHow reretukn — H.B. TuModees-Pecorckuit, II. JIu, K. Llummep u ap. —
yKasbIBaay Ha He0GXOMMMOCTD M IVIOHOTBOPHOCTD NIPUMEHEHHs MOHNSHPYIOWMX
M3TyYeHui ¢ pasHbIMU GU3MIECKUMI XapaKTePUCTUKAMM B pellleHuu (yHdamen-
mansHeix 3a0a4 pafualMOHHON 6uonoruy 1 reHeTukH. OHU Kacanuch BHIACHEHUA
MeXaHU3MOB OMONOTMYECKOTO JEACTBUA MOHMBUPYIOMIMX M3IYYeHHI, MHAYLUHPO-
BaHHOrO MYTAl[MOHHOTO Ipoliecca, KOHKpeTH3auuyu (GuandecKux cobpTuit, cy-
JKalMX MyCKOBRIMM MeXaHusMamy dopmuposanua mytaumit. Ha Heo6xomumocTs
MCIIONB30BaHUA MOHMSMPYIOIMX M3TyYeHMii PasHOro KayecTBa B reHETMYECKMX
MICCTIE{OBAHMAX HEOJHOKPATHO YKas3bIBA/MM KIACCUKY KONMMYECTBEHHON paauobuo-
noruu. B cBasu ¢ atum H.B. Tumoceen-PecoBckuit mucam: «DmeMeHTapHbIe IUC-
KPeTHbIE M3MEHEHMUA IMEMEHTAPHBIX JUCKPETHBIX KOMIIOHEHTOB reHOTHIIa (reHOB)
¥ BCEX B 3TOM OTHOLIEHMY M3YYEeHHBIX )KMBBIX OPTraHU3MOB BbI3BIBAIOTCA BCEMU TH-
TIaMIi MOHM3UPYIOIIMX U3NTYYeHWI, Clefysa NPy 3TOM OAHOYAApHOI KPUBOIM F03a—
apdext. ONBITHE C MBNYHEHUAMY PAa3HbIX MOLHOCTEN HO3bI M PAa3HOM XKECTKOCTH
TIO3BONUNY B 3HaYMTENbHON Mepe KOHKPETM3UPOBATh TO GU3UYECKOE sABIEHME,
KOTOpOE CIYXKUT PU3MIECKUM MYCKOBBIM MEXaHM3MOM, BBI3BIBAIOUIMM MYTaL{MM,
fionafiaHye B ONpefeNieH bl 3QQeKTHBHBIT 06beM B JopMe OIHOM MOHUSALMM.

JleicTBUTENLHO, MCIIONB30BaHME B IIPAKTMKE PafMOOMONOTMIECKUX 3KCre-
PMMEHTOB M30TOIHBIX a/Mbda-MCTOMHUKOB, a MO3HEe HEMTPOHHBIX TeHEPATOPOB
HO3BOTMAO MPUCTYMMTh K PELIEHMI0 PAAa BOMPOCOB, KACAKIMXCA MEXaHM3MOB
MeTanbHOTO AEACTBYA MOHU3MPYIOUIMX M3NMydYeHMIl Ha KIETKM PasIMIHBIX Opra-
HU3MOB, OMONOTIYecKol 3hQPeKTUBHOCTH M3NyYeHMII PasHOrO KayecTBa, 3aKo-
HOMEPHOCTE MHAYIMPOBAHHOTO MyTalMOHHOro mponecca. CosgaHue ycKOpH-
Tefleit 3apsKEHHBIX YACTHUI M TIPeX]ie BCETO YCKOPUTENeH MHOTO3apsAAHBIX MOHOB
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TIPEfOCTaBM/IO IIMPOKNME BO3MOXXHOCTM M3YYeHMs Haubonee aKTyaslbHBIX IpO-
61eM COBpEMEHHOJ pafMauyoHHOM 6uonoruy. VIcronp3oBaHye My4YKOB MHOTO-
3apAJHBIX VOHOB, TreHepupyeMbix yckopurenamu OWAM, mossomumo cremyu-
amucraM VIHCTUTYTa PelMTh OFHY M3 LIeHTPAIbHBIX 3afjad pafuobuonornu —
npo6nemMy oTHocuTenbHoit 6uonormyeckoir apdexrusHocTr (OBI) mamyyennmit
Pa3HoOro Kayecrsa.

dyHpaMeHTa/bHble Pa3pabOTKM, BBHINONHEHHble B NMabOpaTopuy B IpPefbI-
AylIye TOABI, NPEACTAB/AITCA BeCbMa IIOFOTBOPHBIMM IIpM PEIEeHMM MHOTMX
npakmuyeckux 3ada4. HaKoIIeHHbI SKCIIEpMMEHTANbHBIN MaTepuan 1 UCCIeRo-
BaHuA 1o npobneme OB Heo6XOMMBI TIpY MCTIONIb30BAHMM B TIPAKTHKE 71y4eB0t
mepanuy 370Ka4eCTBEHHBIX HOBOOOPa3OBaHMil KOPITYCKY/IAPHBIX M3NMy4eHMIt BbI-
COKMX SHEpPIMif: Iy4KOB MMPOTOHOB M YIOHOB yrnepopa. Pamuo6uonoruyeckme sKc-
NIEPYMEHTHI Ha YCKOPUTENbHBIX YCTaHOBKAX NPECTABIAIOTCS BaXXHBIMM TIPU pe-
IIEHNN BONPOCOB HOPMVPOBAHUA /Iy4e6biX HAZPY30K Ha TIEPCOHa, paboTarommuii
B CMeIIaHHBIX [O/IIX MOHM3UPYIOLIMX 3Ty YeHNIt, YTO 0COOEHHO aKTyaNbHO B CBS-
311 C HeOOXOAMMOCTBIO y4eTa CTOXacTNYeCKMX 3P (eKTOB paiualiiOHHOTO BO3JEii-
CTBYSI, MHAYLMPYEMBIX M3TyIeHUSAMM, PasnuJaloUMMICS N0 BENNYMHE IMHETHOI
nepepauu sHepruy (JIII9).

ITnaHbI MO 0OCBOEHMIO JATbHErO0 KOCMOCA BBIIBUTAIOT HOBbIE 3a/ia4M, pelliaeMble
CIIeIManuCTaMy B 061acTy kocmuteckoii paduobuonozuu. B cA3M ¢ 3TMM MCTIOND-
30BaHue 6a306bix ycmarnosok OVIAVI paccmampusaemcs Kak yHUKAIbHAS B03MOKHc-
HOCMb MOOENUPOBAHUS GU0TI0ZUHECK020 0eiCMBUS KOCMUMECKUX BU008 U3NyHeHU].
K HacTosmeMy BpeMeHy CTAHOBUTCA ACHBIM, YTO B XOfie IMMIOTHPYEMBIX MEXII/Ia-
HETHBIX TI07IETOB BBICOKYIO OMAacHOCTD /I SKMIIaXKeit Kopabeit MOIyT Npe/icTaB-
JIATD TSKeNble 3apsKEHHbIE YaCTHUIBI, BXOAAIE B COCTAB Ia/laKTUYECKIX KOCMM-
YecKuX Tydeit. [lnana3oH SHepruit YacTHIL, IPUXOAAIIMX U3 ITy6uH [anakTuku, Kax
M3BECTHO, KpajfHe IIMPOK ¥ NPOCTUPAETCH [0 CBEPXBBICOKMX JHEPruil mopsaaKa
1020 3B. O6ecrieanTs 3aUTy OPraHU3Ma OT UX NOBPEX/AIOLIETO AEHCTBIS METO-
Hamy GU3MIECKOV 3alIUTHI B O/IVDKaiiuIell NepCreKTBe He IPefiCTaB/AeTCs BO3-
MOXHBIM. [ToaTOMy MOJIeNTMpOBaHMe 6GMONOTUYECKOro AECTBIA KOCMUYECKUX BU-
JIOB M3/TyYEHMII Ha YCKOPUTENbHBIX YCTAHOBKAX II03BONIAET pellaTh ¥ 9TU BaKHbIE
NpaKTIYecKye 3a/jauy KOCMIIECKOI pafio61oNmornm.

B u3pgaHuu mpepcTaBNeHbl MaTepuansl, Kacawoumuecs GOpPMUPOBAHUS U pas-
BUTHSL Pafiio6ONOrMIecKMX MCCNelOBaHM Ha YCKOPUTENbHBIX YCTaHOBKAx
UnctuTyTa B TeueHMe HeCKOMbKMX mecaTuneTuii. OHM JalOT, KaK Mbl HafieeMcs,
AOCTATOYHO SICHOE NPEICTaB/IeHNe 06 OCHOBHBIX HaIpaB/IeHNAX paboT B 3TON 06-
NacTy.
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Kpacasus E. A.
[Ipo6nema OB3 u penapaunus JHK. — 2-e uan. — Iy6na: OMSHU,

“I]ﬂﬁ"ﬂMa 2025. — 196 c.: ua.

E. A. KpacasuH

ISBN 978-5-9530-0642-2
0 53 [TpuBeseHsl pe3ynbTaThl IKCIEPHMEHTANbHBIX U TEOPETHUECKUX HCCJIEN0Ba-
" ne“ana“"ﬂ HHU# JIeTa/IbHOrO JIeHCTBHS HOHH3UPYIOLIKX H3JTyUeHHH C Pa3HOi JIHHEHHO# nepe-
naveit sHepruy (JI[1D) Ha KJIETKH ¢ pa3MuHEIM F€HOTHIIOM. BrepBrle nokasaHo,
4ro GHoJoruyeckas 3(pheKTHBHOCTh H3Ny4yeHHH ¢ pas3Hoil JIIID ompenensiercs
ABYMS (pakTOpaMu: (PH3HYECKHM, CBI3aHHBEIM C 0COOEHHOCTSIMH MHKpOpacrpese-

JIEHHs] SHEePrHM H3JIyYeHHH B FeHeTHUECKHX CTPYKTypax, H OHONOTHYECKHM —
COCTOSIHHEM TeHOMa M 3((eKTHBHOCTBHIO pEMapalUOHHBIX CHCTEM. IIpHBENEeHBI
MOAPOOHEIE KOMHYECTBEHHbIE JaHHble 0 poau penapauuu JHK B Grosornueckoi
3(dexTHBHOCTH H3ay4eHui ¢ pasHoit JIIID. PaspaGorana Guodusuyeckass Mo-
AeJib, 0OBACHAOLIAS 3aBUCHUMOCTb PaJHOYyBCTBUTENBHOCTH KAeTOK oT JITID.
Jlns Hay4yHBIX PaGOTHHKOB: PaAHOGHOJOrOB, GHO(PHU3MKOB H CIIELHAIHCTOB
10 paiMallMOHHOH 3alLlUTe U JO3HMETpPHH.
Ta6a. 12. Wn. 62. Bubauorp.: 156 Hass.

Kpacasun E. A., Kosy6ex C. MYTAI'EHHOE

MyrarenHoe aefictue uaiyuenuit ¢ pasuoit JIID. — 2-e usn. — yGHa: ﬂEﬁCTBHE
M3J1YUYEHUH
C PABHOHU

OHAH, 2025. — 156 c.: ua.
ISBN 978-5-9530-0648-4

[TpencraBiieHbl pe3yJibTaThl SKCIEPHUMEHTANbHBIX U TEOPETHUECKHX MCCIIEN0-
BaHMi MyTareHHOTo AEHCTBHS MOHMBHUPYIOLIMX H3Jy4eHHH C Pa3HOH JHMHEHHOH
nepenayeii suepruu (JII13). Ha ocHoBaHMM M3yueHHS 3aKOHOMEPHOCTEeH MHIYK-
LMK MPSIMBIX H OGPATHBIX FeHHBIX MyTalMi Y K/JETOK NMPOKAPHOT M3JyYeHUsIMH
¢ pasuoit JI[13, ponu muaynubensHoit SOS-cHCTEMBl B MyTALMOHHOM MpoLec-
ce, MHKPOLO3MMETPHYECKOro aHaji3a ocoOeHHOCTe#d 00pa3soBaHHMsI MEPBUYHBIX
nospexaennit JIHK K/eTok, 06/yueHHBIX TsKEeNbIMH HOHAMH, M0Ka3aHO, UTO
OTHOCHTeJIbHast POJIb GHONIOTHYECKOr0 U (hU3uUecKoro (pakTopoB B MyTALHOHHOM
Tpolecce y NpoKapHoT ONpe/eIfeTcsi FeHOTUIIOM KeToK W 3aBucuT ot JITID.

Jlnsi HayuHbIX PaGOTHHKOB: PafMoGHOJIOrOB, TeHETHKOB, (PU3UKOB, paGoTalo-
KX B 06/1acTH PaAHOGHONOTHH, PalMalliOHHON 3aLUThl U 103UMETPHH.

Ta6a. 18. U, 76. Bubauorp.: 93 Hass.




Biological Effects of Acoelcmted Boron, Cart
and Neon Ions'

Yu G. Gngoryev,N I Ryzhov,V L Popov,
V. N. B y, B. S. F S. V. A
R. D Govomn, E. A. Krasavin, E. 1. Kudryashov
N. Ya. Savchenko, V. N. G i ko, D. Ya. Oparina,
L. K. Vekshina, L. A. Koshcheyeva
Institute of Biomedical Problems, USSR
Ministry of Health, Moscow, USSR

]NTRODUCTION

ions of the radiati in space during the last two
decades have shown tha! manned space flights may be hazardous from the point
of view of i haved rated that during long-
term space flights, the main mdlauon hazard i is due to heavy nuclei of galacuc
space radiation (GSR). It is to obtain

information about possible injuries to both men and life support sysu:ms by GSR
heavy ions during prolonged space missions.

At present the therapeutic use of heavy ions for oncological treatment is
mlensnvely studied. Of no less significance for general radiation biology are
investigations of the biological effects of heavy multicharged particles of high
energies.

1t is, therefore, very important to discuss at length the results obtained to
date, in view of the fact that the pertinent studies are few and the possibilities to
carry out the experiments in space or with accelerators are limited.

MATERIALS AND METHODS

Mammalian cells and tissues with different levels of proliferative activity
were used: corneal epithelium of mice, liver of young and adult rats, and human
lymphocytes, as well as yeast cells, unicellular algae (Chlorella), and hydrogen
bacteria. The damagmg effect of heavy Jions was determined on the basis of

quantitiative comparisons of celldi ion, cytologicand cy
effects. Particular. was paid to thep d recovery and
also the manifestation of biological effects of heavy i fons under the influence of

modifying agents.

Biological objects were exposed to heavy ions from the Accelem!or of
Multicharged Ions (AMI-300) in the Lab y of Nuclear R the Joint
Nuclear Research Institute, Dubna, USSR. The following ions have been used:
“B, B, ?C, *Ne, *Ne and “’Ar with energies of 7.5-3.5 MeV/nucleon. The
dose rates for the irradiation of mammalian cells and tissues ranged from 1 to 10

‘Congress presentation C—4—5 (Not delivered).
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P05 MUTAGENESIS IN VEGETATIVE BACILLUS SUBTILIS CELLS INDUCED BY
31 RADIATION WITH DIFFERENT LET

A.V.Boreyko, E.A.Krasavin
Joint Institute for Nuclear Research, Dubna, Russia

The induction of His* revertants in vegetative Bacillus subtilis cells after irradiation
by v-rays and helium ions (LET 20-80 keV/u) was investigated. It was found that the
mutation rate in the wild type cells was a linear-quadratic function of dose in the case
of both y-rays and helium ions. RBE(LET) dependence for the quadratic component
of the curve of mutagenesis has a local maximum. It was shown that radiation induced
mutagenesis depends on repair capacity of Bacillus subtilis cells. Mutation rates in pol
Al strain were higher than these observed in the wild type. Mutations in rec genes
which belong to different epistatic groups (rec E4, rec A, rec P, add 5, rec H strains)
unequal influence on the radiation induced mutagenesis. Experiments with the rec E4
strain irradiated with vy-rays revea.led an extremely low mutatxon rate. The peculxa.nt1es
of radiation induced mutagszes ae S s cells are
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