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Genetic effects of low-dose ionising radiation and comparisen of efficiency between chronic and
acute irradiation. The analysis of dose-effect relationships was carried out by taking into account
individual frequencies of cytogenetic damages (chromosome aberrations and polyploid cells in bone marrow
as well as micronucleated erythrocytes 1n bone marrow and peripheral blood) and individual radiation
exposure. The objects of investigations were bank voles (Clethrionomys glareolus) inhabited
radiocontamninated regions of Belarus and laboratory mice exposed in these regions in the conditions of
external and intemal irradiation. The frequencies of cytogenetic damages were the first revealed to depend
on low levels of exposure: concentration of basic dose-forming radionuclides (4—145410 Bg/kg of 'Cs and
MCs), total absorbed dose rate (2-730 pGy/day) and the total absorbed dose (0.02-7.3 cGy). According to
the latest information on cancerous and non-cancerous risks acquired by survivors of nuclear bombardments,
significant effects of acute irradiation were observed in the range of 0.005-0.2 Sv [I]. Our findings
demonstrate effects of chronic irradiation in much lower range and indicate the absence of threshold of low
dose impact {2, 3].

For comparing effectiveness of chronic and acute irradiation, the dose—effect curves of acute
irradiation (10-100 c¢Gy) were obtained for bank voles from two chronically imradiated populations.
Extrapolation of the obtained dose—effect straight lines to the dose range of chronic irradiation has shown
their much higher efficiency as against low doses of acute irradiation. Possible causes of such disagreement
are discussed.

Buonornueckue dekrst MANbIX 103 HOHH3NPYIOWEH PanHIUNH ABJIAIOTCA UEHTPanbHOM
npobnemoli  pannobronornn.  Hccneposanus  reHerHueckHX © IQHEKTOB  XPOHHUECKOrD
HH3KOHHTEHCHBHOTO 0ONy4eHHs B TEUCHHE pANA MOKOACHHI XHBOTHBIX, HKHBYIHX B YCIOBHAX
MOBBILEHHOTO PAAHALHOHHOTO (OHA, NPEACTABNAIOT HaHOONBLIHI HHTEpeC.

Hamu nposeneHrl nonoGHeie HecenoBanus Ha pobkeit noneske (Clethrionomys glareolus),. ..

...3KCMOHHPOBAHHBIMH Ha PaAHALUHOHHO-3arPA3HEHHBIX TEPPHTOPHAX B TeueHue 133 cyT. B
YCNOBHAX COYETAHHOTO BHCUIHEFO H BHYTPEHHETO O0AYYEHHA (B KOPM MHBOTHBIM HCMOAb30BAIH
3arpA3HEHHbBIE CERbCKOXO3AHCTBEHHLIE NPOAYKThbI). Y4acTKH MOHHTOPHHTa 3a NPHPOJHBLIMH
NonyAUHAMH pbikel NOAEBKH, a TAKKE TEPPUTOPHH IKCMOHHPOBAHHSA NAOOPATOPHBIX HKHBOTHBIX
COCTaBAANH TPANMEHT MO MIOTHOCTH PANHOAKTHBHOIO 3arpsA3HEHUs Nous (COOTBETCTBEHHO 8—1526
u 8-2331 kbi/m® o V'Cs), no KOHUEHTPAUHK PaAHOHYKIHAOB, HHKOPMOPHPOBAHHBIX B TYWIKAX
KHBOTHBIX, H NO NOFNOLLEHHBIM A03aM 00NyuYeHHS.

Konuentpauun B7Cs u Cs ouemenn y kaxaoii HccacayemoH OcoOH, TpaHCYpaHOBBIX
anemeHToB M ST, .
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..y HTO B TEHCHHC BCETO nepiona nadmoaetiuil (19861996 rr.) oCHOBHON BKAA/ B MOUIHOCTH
NOrOILEHHON 103bl BHOCHO BHElWHee 00nyuestie, a TAaKke BHYTPEHHCE 0GIyUeHHE H30TOMaMH
uesus [3].

Jing ydera HHAHSHAYANLHBIX 4AacTOT UHTOMEHCTHUECKHX MOBPCHICHHET B COMATHUECKHX
KJIETKAX HCCNEAYCMBIX ACHBOTHBIX HCTIONbL30RAHL! OOWCNpHHATLIT meTadasHblii MEeTol yucTa
abeppaunil xpomocon (AX) H nonunnouaneix (IIn) knerok B KOCTHOM MO3re. 4 Takike
CTaHAapPTHBiT MHKPOAAEPHLT TecT Ha noanxpomarohunbLibix purpountax (I1X7J) kocTHoro
MO3ra W Hopmoxpomato(unbHLX putpountax (HXD) nepudepnueckoli kposn. AHanus
3aBHCHMOCTE! A03a->(MPEKT BLIMOJAHEH C MPHMEHEHHEM PErpecCHOHHOTO AHANH3A B NAKErax
npuknaanpix nporpamm AB-CTAT (Bepcus 1.1) n Microsoft Excel (sepcus 5.0a).

[oBblIEHHBIE  YAaCTOTh!  LHTOTEHETHMYECKHX  MOBpEHAEHHT  OOHapykcHbt Kak  y
IKCMOHHPOBAHHBIX NabOPATOPHBIX MbIEH, TaK M Y JHKHX MbIIUEBHAHbIX TPLI3YHOB Ha
npoTsxeHH 10 NeT MOHHTOPHHTA, HAH B TeYEHHE 22 NOKOAEHHH HHBOTHLIX [3].

Bnepsbie aoKa3aHa OGYCNOBNCHHOCTb HACTOT LHTOIEHETHYECKHX MNOBPEXCACHHH ManpiMu
NO3aMH  pannalHoOHHOrO BO3ACHCTBUS B AHANA30HE OT (POHOBLIX BeNHUYMH H Bblile. Tak,
YCTAHOBsIEHA CTATHCTHYECKH 3HAYHMAN 3aBHCHMOCTS HHAHBHAYaNbHbIX yacToT AX u [In knetok y
NaGopaTopHLIX Mblleti ¥ PLDKHX MONEBOK OT HHAHBHAYILHLIX YPOBHEH YAENbHON aKTHBHOCTH
HHKOPMOPHPOBAHHLIX PAAHOHYKNHAOB B AHanazoHe 4—145410 Bw/kr, MOLWHOCTH MOrNOWECHHON
no3s 2-730 Mxlp/eyT 1 nornowenHoii ao3et 0,02—7.3 clp. Pe3ynbTarsl Takoro ananu3a AaHHLIX
NS MOTIYAAUHE pbbKEli NONEBKH B KAXKAOM TOJly HCCNEAOBaHUIT npHuBencHsb B Tabnuue. [lpH 3ToM
NONEBKH Beex HCCNEAyeMbIX NOMynsuHii Gbtin o0beauHe ! B OJHY rpynny B Npenenax Kakaoro
roja uccneaosanwil; TakuM o0pasoM, B Kaxgol Hccaeayemoit rpynne Bbuin 00bEMMHEHBI
HCHBOTHBIE OHHX H TeX e NnocneasapuitHbix nokoneHui. CyluecTBeHHas 3aBHCHMOCTL 4acToT AX
u [1n KNETOK OT paaualOHHON HATPY3KH Y )XHBOTHBLIX §blna OOHApyxeHa H B OTACNBLHO B3ATBIX
nonynsuuax [3]. AHanorudHbie aanuble nonyqenst v g MA-ITX2 n MSA-HXD [4].

Tadmuya 1
3asucumocme uacmomer AX om paduayuonnoli Hazpyssu y peLaceli RONEGKU
Kon-s0 Konuentpauus PH MouwnocTs 0381 Tornowennan nosa
rOZl KHBOT-
HBIX
JluanazoH Koabdu- | uana-3on | Koagdu- | [duana- | Koadpdu-
KOHLIGHTpa- LUMEHT Mol UMEHT 30H 003, LHEHT
uuti, Br/xr JETEPMH- HOCTH, JETEPM H- Mip JeTepMu-
HALHH Mk p/eyr HalHH HAUUK
1986 42 38 — 24844 0,13* 6-670 0,13* 04-73 0,22*
1987 | 35-36 | 3959-145410 0.17* 205-615 0,17* 3-30 0,23%+*
1988 | 3843 | 58-—385810 0,07 3-730 0,12* 0,2-267 0,03
1991 | 32-41 5-20736 0.48** 3-132 023** 0211 0,31**
1996 37 4-2911 027%* 2-46 0,15* 03-23 0,37**

- P<0,05 n** - p<0,0l

CornacHo nocneaxeti MHQOPMAUHH N0 PHCKY BOIHHKHOBEHHA DAKOBBIX H HEPAKOBBLIX
3abonepaHuii y NEpe>kHBIINX aTOMHYKO 6oMOapAHpoOBKY, CyluecTBeHHblie >GpexThl OCTporo
o0nyucHns HabmoaaroTea B auanasone 0.005-0.2 38 [1]. Hawu AaHHbIe AeMOHCTPHPYIOT dexTht
XpOHHYECKOro OONyueHHs B 3HAYMTENBHO MeHbuleM AnanasoHe [2—4]. flomumo 3Toro, Hamu
BREPBbIE YCTAHOBIEHO, YTO B pAdy 00AyHAEMBIX NOKONCHNIT S(HBOTHBIX COXPAHAETCS 3aBHCHMOCTH
4aCTOT LMTOMEHETHYECKIX NOBPEXCACHHI B COMATHUYCCKHX KNETKAX OT MaibIX 103 0OnyueHns [3].

dopmy 3aBHCHMOCTH LHTOreHeTHYECKHX PPEKTOB OT PaNHALUHOHHON HArpy3kH B psae

144 "Obwas u paduayuonnas cevemura”



Mecovuupoduas konghepennus, nocesiennasx 100-nenno co ous poacoenns H.B. Tunogheesa-Pecoeckozo

CHyNacE MOID OLine Obi OMICaTL SHHCiHbIN ypaBHciined (IIPH AocToBEepHLIX koendiiiienTax
nerepminanni) Oanako BCe paHnbie NyNINS annpOKCHMHPOBANKRCH NONHNOMIANLHON (ynKLme,
Hennnefinas ¢opma sauchmocTH 103a-3(eK. NO-BHABMOMY, €CTL CNEACTBHE paboTL psaja
BOCCTAHOBHTENLHLIN CHCTEM HA PASNHYHLIX DHONOMHUECKHX ypoBHaX {3, 4].

Jns cpastienns PPEKTHBHOCTH OCTPOre H XPOHIIECKOro 0bayyeHs pubkie NONEBKH U3 ABYX
XPOHHYECKH OORYYAEMbIN TIOMYAALUHIT ObAH AONOAHUTENLHO NOAA_S cpasHeHH YJEKTHBHOCTH
0c™Cs, 5.4 P/mun) TlonyueHubie NuHeiiHbIe 3aBHCHMOCTH A03a-3(hdekT B ananasone 10-100 clp
ansgs MA-ITXD Gbiny sxcTpanomiposanel B 06HACTL ManbiX 103, YCTaHOBAEHO, YT Habnioaaembie
npH XPOHHYECKOM 0dNy4eHHI YacToThl MSI-1TXD 3HauHTeNbHO NPEBLILLAIOT 0XKHAACMBIE BEMHUHHbI
NpH OCTPOM OBAYUEHHH...

...X POHHHECKOTO 00NYYEHHS NO CPABHEHHIO C OCTPbIM. BO-BTOPBIX, BO3MOIKHO, HTO KPHBBIC
po3a->hidext B aManazoHe ManbiX A03  3HAYMTENBLHO OTIHMAOTCH OT NPAMOIT  AHHUN,
YCTAHOBAEHHOH B 0O0NACTU CPEAHUX W BLICOKMX 003 OcTporo obnydexud. CnepoBatensHo,
HEKOPPEKTHO MPOBOATH NuHelHHyio xcrpanonawno. M B-TpeTbuX, Gonee shicokue hderTst
XPOHUHECKOTO 0GAYHEHUA IO CPABHEHKIO C OCTPBIM MOTYT GbITh CACACTBHEM TEHCTHUECKOrO Tpy3a
¥ reHeTHYECKOH HECTaBHABHOCTH, HAKONACHHBIX B XPOHKHUYECKH 00N YHaEMBIX NONYAAUNUAX.
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