LTy

RU0110613

JUHAMHUKA F'EHETHYECKHX HPOUECCOB
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U3yyena MHAaMHKa MYTaIOHHOTO MPOLIECCA H MEHETHYECKas paIHOANANTAIHS B IIPHPOL-
HbIX nonysLuMax pebkeit nonéssw (Clethrionomys glareolus, Schreber), wuymiefi Hd 4 MONHTOPHH-
TOBBIX CTALMOHAPAX C PAVHHOMN IVIOTHOCTHIO 3arpasieHns YeproOrumcimmu ocamxams (8, 18, 220
1 1526 KB 1o 'Y Cs) mpu XpormeckoM HIBKOHHTEHCHBHOM obnyuetH (2-700 M p/eyT).

Hccnenyemble IPLI3YHBI HMEIOT KOPOTKYIO MPONO/KHTENBHOCTD KHIHH H BBICOKYIO
ckopocTh pasMHOXenHdA. COrflaCHO HalIHM OLEHKaM, Kaxbili ce3oH Habmonennit (aprycT—
centsabps 19861998 rI1.) MccnemyeMele NOMyNAUAK NMPAKTHSECKH NOMHOCTBIO COCTOSIH HE
MeHee YeM H3 2 HOBBIX MOKOJICHHA XHBOTHBIX.

Briepsble MoKa3aHbl OTIHUHMTE/NBHBIE YEPTH NMHAMHKA PAHAUBOHHOIO MyTareHesa B
MOy AAUMAX MICKONHTAOWHX (HauHble 1986-1996 1T.). B uacThOCTH, Gh1n OGHapyXeH cy-
‘MECTBEHHEIA pocT yacToT abeppaunit XpoMOCOM B COMATHYELKHX KieTkaxX (KOCTHBIH MO3r,
neTadasHeli ananu3) 1o 22" o6ysaemoro noKoNeHHs KHUBOTHBIX. B Teuenue s1oro nepuona
4acTOThl abeppaiil XpOMOCOM BO BCEX HCCIENYEMBIX MOMYNAUMAX YBENHIHIHCH 10 7 pas
Bhitie (JOHOBOIO (N0aBApHHHOrO) YPOBHA. KoNA4ecTBO NOMHIIOHIHBIX KJIETOK KOCTHOrO
Mo3ra ypenuyunock ¢ 1 no 12% nokonerus, npesbimas KoaBapuitHEIt yposenb na 1-3 no-
panka, M jateM cuusunock K 22*7 mokonemmo (25-35-kpaTHoe npesbiiieHHe (GOHOBOTO
yposHs). YacToTs! 3MGPHOHANBHOM N1ETANBHOCTH YBEAHWANHCH BILIOTE 10 227 obnyyaemoro
MOKONEHHA XHUBOTHBIX, MpeBHILNag noaBapHiHbie ganHbie B 30-50 pas. Poct MyranuonHoro
npoiiecca B XPOHHYECKH 00/1y4aeMbIX OMYNALUHUAX MOXET GLITL BHI3BAH HAKOILIEHHEM TeHe-
THYECKOTO IPy3a H YBEMUGHHEM HECTaOHILHOCTH e HOMOR,

B TOXxe BpeMsa, B HCCIEXyeMbIX MOMYIAUMAX NMPH AOMOMHHTEILHOM OCTPOM raMma-
obsyucann (10400 cT'p) 21-26™ n0KONEHHS KHUBOTHBIX H MCTIONBIOBAHAH CTAHIAPTHOND MHK-
POSIIEPHOTO TECTa HA MONMXPOMATOMHIIBHBIX SPHTPOTIMTAX KOCTHOrO MO3Ta (JanHbie 1996-1998
1T.) o6Hapy#eHo GOpMUpPOBaHHE FEHETHYECKOH pagnope3HcTeHTHOCTH. KpoMme Toro, y 3THX *e
NOKOMNEHHH XHBOTHBIX Habmoganack cnabas TEHACHUNS K YBENHYEHHIO PAIHOPE3HCTEHTHOCTH.

CornacHo HalMM JARHBIM, YBENHYCHHE PaAHOPC3HCTCHTHOCTH B XPOHHYeckn ofry-
YacMBIX MOMYAAIHAX MOXET ORITL BRI3BAHO M3MEHEHHAMH B (yHKUHOHHPOBaHMHM penapa-
THUBHON CHCTEMBI H MEXaHH3MOB GHOnOrHyeckoi 3aumTol Tkanei. Tak, gynkuHoHHpOBaHNE
penapaTiBHON CHCTEMbI «aJANTHBHBLL OTBE™ 6bUIO yCTaHOBNEHO ¥ 21-24 nocnesapuitHo-
0 NOKONEI M, NONOJHKTENRHO NOABEPIHYTOro OCTpoii anautusHoi no3ze 10 u 50 cI'p ram-
Ma-00nyvenns H cnycrs 7 nHeit noepexxaaroutedl no3e 100 cI'p. Kpome Toro, Habnronanuce
OYCHL HM3KHE YACTOThI KJIETOK C LIHTOr€HCTHYECKHMH MOBPEXACHHAMH (MHKPOAAPaMH) B
neprdepuyeckoil KpoBH XPOHHUYECKH O0JNyYaeMBIX XHBOTHBIX 110 CPABHEHHIO C TEMONOJTH-
Y€CKOi TKaHbIO (KOCTHBIH MO3r). 3TO MOXET CBHAETENHCTBOBATH 06 JTHMHHAIMH KJIETOK C
UHTOrEHETHUECKHMH TOBPEXICHHAMH H, T: ‘MM 00patoM, NeMOHCTPHPYET 3pdekTHBHOCTHL
GHONOrYCCKHX MEXaHHIMOB 3ALMTHI TKAHEN OT JieheKTHBIX KNETOK.

Hornyueinmie narudbie CBUAETENLCTBYIOT O NPOTHBOMNONOKHO HAITPARNCHHBIX ITPOLIEOCAX B XPO-
HireckH 06ITydaeMBIX NONMY/ITLHUAX B TEYCHHE CMEHBI IPHOMIHTENHO 22 NOKONCHMH ¥HMBOTHDBIX: C Of1-
HOH CTOPOHEI, HAKOMJICHHE NECHETHYECKOTO (MYTALHOHHOIO) IPY3a NOMYAMUM H YBe/HHUCHHE HOCTA-
GimbHOCTH TeHOMOB, a, € PYTOf CTOPOHBL, (YOPMHPORAHHE TeHeTHuecKoll panuoanaranm. B ciyvae
OTCYTCTRHS PATMOATIAMTALAH, YACTOTHI TEHETHHECKHX TIOBPEXJIEHMA R IOMY/IALMAX MOTIH GbITH BEILLE,
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DYNAMICS OF GENETIC PROCESSES
IN NATURAL POPULATIONS OF SMALL MAMMALS
UNDER CHRONIC LOW-INTENSITY IRRADIATION
Ryabokon N.I, Smolich L1, Nikitchenko N.V., Kapitanova N.P., Goncharova R.1.
Institute of Genetics and Cytology, Belarusan National Academy of Sciences,
Minsk, Republic of Belarus

Dynamics of mutation process, and genctic radioadaptation were studied in natural
poputations of bank vole (Clethrionomys glarcolus, Schreber) living in 4 monitoting sites
with different densities of contamination with Chernobyl radionuclides (&, 18, 220 and 1526
kBg/m? for ¥7Cs) under chronic low-intensive irradiation (2-700 uGy/day).

The studied rodents have a short life span and a high speed of reproduction. According
our estimates, every season of observation (August-Scptember 1986—-1998), the monitoring
populations quite completely consisted of no less than 2 new generations of animals.

Distinctive features of dynamics of radiation mutagenesis in populations of mammals
were first shown (data of 1986-1996). In particular, a gradual rise in the frequencies of
chromosome aberrations in somatic cells (bone marrow, metaphase analysis) was revealed by
approximately 22™ irradiated generation of animals. During this period the frequencies of
chromosome aberrations in all studied populations increased up to 7-fold over the background
(pre-accidental) level. The number of polyploid bone marrow cells increased from the 1% to
the]2™ generations, exceeding the pre-accidental ievel by a factor of 10'-10%, and then
decreased by the 22™ gencration (25-35-fold excess over the background). The frequencies of
embryonic lethality rose up to the 22° irradiated generation of animals, exceeding the pre-
accidental data 30-50 times. An increase in mutation process in chronically irradiated
populations can be caused by accumulation of genetic load and by an increase in genome
instability.

At the same time, a formation of genetic radioresistance was revealed in studied
populations at additional acute gamma-irradiation (10-400 cGy) of 21%-26™ animal
generations and (data of 1996-1998, conventional micronucleus assay of bone marrow
polychromatic erythrocytes). Besides, a slight tendency for increase in genetic radioresistance
was obscrved in these generations of animals.

According to our data, a risc in radioresistance of chronically irradiated populations
could be related to the changes in functioning repair system and mechanisms cf biological
protection of tissues. So, functioning the repair system “adaptive response™ was established in
the 21°-24" post-accidental generations additionally exposed to adaptive acute dose of 10 and
50 cGy of gamma-irradiation and 7 days later to challenging dose of 100 c¢Gy. Besides, very
low {requencies of cells with cytogenetic injuries (micronuclei) was observed in peripheral
blood of chronically irradiated animals in comparison with hematopoctic tissue (bone
marrow). It can indicate the elimination of cells with cytogenetic damages and in this way
demonstrate the efficiency of biological mechanisms of tissue protection against defective
cells. ’

The data obtained point to oppositely directed processes in chronically irradiated
populations during approximately 22 gencrations of animals: on the one hand, accumulation
of genetic {mutation) load of populations and increasing in genetic instability, and on the
other, formation of genctic radioadaptation. The frequencics of genetic damages in
populations could be higher in the absence of radioadaptation,
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