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M3yuenve 61oa0ruecknx 2deKToB HUIKMX D03 HOHH3UPYIOWER palMaLHH, HH3HYecKHit
KpHTepHil olpeienchis koTopbix JaH Keileler, Booz (1976-1978) u npust ICRU (1983), smnserca
LeHTpanbHOH NpobreMOd patHOGHONOMHM, KOTOpas BakHA KaK JUI PACKPBITHS MCXaHU3MOB
JeHCTBISA palMalliH B HHIKOI030BOM HANA30HE, TAK H OUEHKH PUCKOB. AHanu3 dpekroB mu3kux
103 [IO3BOJIHT MPOBEPHTH CNPABEIHBOCTb THITOTE3b! O BecnoporoBoM AeHcTBIY paiHALMH, KOTOpas
axtvBHO oDcywuaeTcs ceduac. bombume TpymHocTH BbsiBneHHA 30(ICKIOB HHIKHX 03 B
IKCMIEPHMEHTAX H DINKAECMHONOMMYECKHX HKCCHEIOBAHWAX OAIOT aPryMEHTbl /IR CTOPOHHHKOB
KOHUenNLMK nopora. fAcxo, uto neobxomuma pazpaboTka aleKBaTHBIX TIOAXONOB I HCCAENOBAHMS
HH3KHX 103 o0myyenns (Fonvapoea, 1997; Goncharovaet al., 1999).

HauGomsuimit HHTEpeC NMPEACTaRNACT M3Y4YCHHE TCHETHYCCKHX 3(dheKTOB XPOHHYECKOro
HH3KOMHTCHCHBHONO OOJIyucHHS B PANy NOKONEHHH MIIEKOMMTAIONMX, XUBYIMX B YCIOBHAX
NOBBILIEHNOTO panHaHOKHOrO GoHa.

Ienetiyeckvie > PeKTsl B COMATHYECKHX H MONOBLIX KIETKAX MIIEKOMHTAIOWHX M3YUeHR
HamH B Teverne 1986-1997 (r. no pany TectoB y peikei MONEBKH, IIPHPOIHbIE MOMYIAIMK KOTOPOit
NOBEPIAOTCS BOACHCTBHIO MOBBIICHHONO panHalMonHoro Qona senencteue YepucOrumexoh
aBapuH. AHIH3 3aBHCHMOCTH 1033-3))EKT FPOBOAWICA Ha OCHOBE Y4eTa HIJIMBHIIYaAIbHBIX HaCToT
PETHCTPUPYEMbIX MOKazaTe e K HHIMBHAYAbHBIX JOI0BBIX HArPY3OK

Boulo  obHapyxeHO, 4YTO 4YaCTOTHl LHTOFCHETHYCCKMX M ADYTHX  IOBPCKNCHHI
HaCNEeACTREHHbIX CTPYKTYP 3aBMCAT OT KOHUCHTPALMH OCHOBHAIX 103000pa3yloLnTX pATHOHYKIIMAOB
(4-145410 Br/Kr), 0T MOLIHOCTH NornoLeHioH A03bi (2730 Mxd p/cyT) H oT 06ieiH NornomeHHo
nosst B guanazote ot 0,02 mo 7,3 cIp. CratHcTHYCCKH MOCTOBEpHBIE 3ABHCHMOCTH MEXITY
YACTOTaMH MYTALH H NOSTyHeHHbIMU J03aMH 00TyueHus oGHAPYKEHbI BO BCE oAbl HabmoaeH il

Taxum obpazoM, mokasaHa OOYCIIOBIEHHOCTh YacTOT H3YYaeMbX MOKA3aTeseil HHIKMMM
JIO3aMH  BHEWHETO ¥ BHYTpcHHEro obmyuennd. Cnenopare/bHO, NOKa3aHa TeserHyecKas
3¢dleKTHBHOCTL KpaliHe HH3KMX 03 XPOBHUYCCKONO OOMyd4eHHA U1 COMATHYECKHX # MOMOBbIX
KIETOK MMCKOMHTAIOMIHX, MOABESPIAIONIMXCS MOCTOAHHOMY BO3ACHCTBINO OOMyuEHHA B TEYCHHE
pasa noxoneHn#. O6HapyxeHo, YT0 B GOSBLIMHCTBE CTY'faeB 3aBUCHMOCTH 103a-2beKT myutite
ANNPOKCHMHPYIOTCH HEMHHCHHLIMH (yHKLUIMH.

CornacHo nocneaxeMy cooOUIEHHIO O PAKOBBLIX M HCPAKOBBIX PHCKAX, MOSNYHCHHBIX UIA
BLDKUBIIHX MOC/E aTOMHbX GoMOapAKPOBOK JEOAAX, AOCTOBEPHbIe MpeKTBI OCTPOTO OBy HEHHA
3aperucTpupoBatibl B guanazone 0,005-0,2 3 (Preston, 2000). Hamu jandbie ACMONCTpHpYHOT
pdekTMBHROCTh XpOHHueckoro oOsydyenns B ropa3fio 6onee HM3KOM [Hanasole (Ha NOpPAIOK H
Gonee) 1 CBUACTENLCTBYIOT 00 OTCYTCTBHM Hopora Jeficteus pammauni (Tonvaposa, 1997).

Jlns cpasuetns (peKTHBHOCTH XPOHHUECKOro M ocTporo obmyuetins Obuia moaydetia
kpuBas noza-2dexr ocrporo obnyuenns (10-100 cIp) mns nonceox W3 ABYX XpoOHHYCCKH
00fy4aeMbiX TOMYMAUMA. JKCTPAIONAMA NOAYUCHHbLIX TPAMbIX 103a-3QdeKT B QHANIAI0N 103
XpoHuueckoro obmyuenns nokasbisaet Gonbluyio HX 3QeKTHBHOCTL MO CPABRHEHHMIO C HUIKHMH
JIo3aMH 0cTporo obsmyuerinst. OGCYHAAOTCR BOIMOXHLIE IPH b TAKOrO HECOOTBETCTRUS.
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Study on biological effects of low-dose ionizing radiation physical criterion of which
was given by Kelleler and Booz (1976-1978) and accepted by ICRU (1983) is a central
radiobiological problem, which is important for both revealing mechanism of radiation impact
in low dose range and estimating risks. Quantitative investigation of low dose effects will
make it possible to test the validity of hypothesis on threshold-free radiation impact which is
actively discussed now. Great difficulties in revealing effects of low doses in experiments and
epidemiological tests give arguments for the supporters of the threshold conception. It is clear
that development of adequate approaches is necessary for studying low-dose irradiation
(Goncharova, 1997; Goncharova et al., 1999).

“The study on genetic effects of chronic low-intensive irradiation in some generations
of mammals living under high radiation background conditions is of great interest.

We have studied genetic effects in somatic and germ cells of mammals over the period
of 19861997 for some tests in bank vole, whose natural populations are exposed to increased
radiation background impact due to the Chernobyl accident. The analysis of the dose—effect
relationship was carried out by taking into account individual frequencies of recorded
parameters and individual radiation exposure.

The frequencies of cytogenetic and other damages of hereditary structures were
revealed to depend on concentration of basic dose-forming radionuclides (4-145410 Bq/kg
for ***'37Cs), on absorbed dose rate (2-730 pGy/day) and on the total absorbed dose in the
range from 0.02 to 7.3 cGy. Statistically significant relationships between the mutation
frequencies and the obtained irradiation doses were revealed over all the years of
qbservations.

So, causality of the studied parameter frequencies by low doses of extemal and
internal irradiation was proved. Thus, genetic efficiency of extremely low doses of chronic
irradiation was shown for somatic and germ cells of mammals exposed to regular radiation
impact during a number of generations. In most cases dose—effect relationships were better
approximated by nonlinear functions.

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 (Preston, 2000). Our findings demonstrate eifectiveness of chronic
irradiation in much lower range (by an order and more) and indicate the absence of threshold
(Goncharova, 1997).

For comparing effectiveness of chronic and acute irradiation, the dose—effect curve of
acute irradiation (10-100 cGy) was obtained for bank voles from two chronically irradiation
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.
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