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PECULIAR FORM MANIFESTATION OF RADIATION-INDUCED GENOME INSTA-
BILITY. A DECREASE OF CELL VIABILITY IN CAPILLARY ENDOTHELIUM IN
OFFSPRING OF RATS AFTER A LOW-DOSE IRRADIATION OF ONE OF THE PAR-
ENTS
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Abstract

The total y-irradiation of Wistar rats at a dose of 0.25 Gy,as well as at higher doses of 0.5,2,and 4.5 Gy,
produces a dose-independent increase of the yield of necrotic cells in capillary cells of myocardium and lung.
Similar changes were revealed in animals one of whose parents (a male one day,a female 7 days prior to cop-
ulation) was irradiated at doses of 0.25 and 0.5 Gy. This effect was observed in all studied offspring. The
massive induction of changes by mild radiation impact and their dose-independence allow considering the
revealed effects as a manifestation of peculiar cell reactions of presumably epigenetic nature.

Key words: ionizing radiation,low radiation doses,vascular endothelium,irradiated rats and their offspring.

INTRODUCTION

Unusual effects consisting in saltational transi-
tion of cells of population in a new state have
been revealed on various unicellular organisms
(Bychkovskaya 1.B.,1986; Bychkovskaya 1.B. et
al., 1980; Yudin A.L.,1979) and on cells of vari-
ous mammalian tissues (Bychkovskaya I.B. et
al., 1996, 2000, 2002). This state is characterized
by an increase of probability of cell damage and
death.

This reaction has the following features:
1)species-unspecificity,

2)efficiency of the action at low doses,

3)the absence of increment of the degree of the
change with increase of dose,

4)massive cells involvement into the reaction,

5)the early appearance of the changes and their
complete irreversibility,

6)inheritance at cell division,

7)effect has no connection to mitosis,
8)localization of destructive processes in cytoplas-
mic ultrastructures.

By the assembly of the traits (first of all, their
massive character and dose-independence) these
changes cannot be explained by mutations. We

BBE/IEHUE

Ha paSJH/I‘{HbIX OZTHOKJIETOYHDBIX OpFaHI/ISMaX
(Berurosckas 1.B.,1986; Bychkovskaya 1.B. et al.,
1980; Yudin A.L.,1979) u KIeTKax pasHBIX TKaHEil
muekormtaonmx (Berakosckag U.B. u coasr., 1996;
2000, 2002) o6HapyskeHbl HeOObIuHbIE 3(DPEKTDI,
COCTOSAIME B CAJbTAIlHOHHOM IIEPEXOJE KJIETOK
MOTY IAIMK B HOBOE cocTostnmne. [IJ1s 9Toro cocTosHus
XapaKTepHO TIOBBIIIICHUEC BepOHTHOCTI/I HOBpe)K[_IeHI/Iﬂ n
ruben KJIETOK.

NmeroTes caemyrorue MPU3HAKN JJAHHON PEaKInul:

1) BugOHECTIENN(UIHOCTD,

2) s deKTUBHOCTD BO3AENHCTBUS TPU HU3KUX 103X,
3) OTCyTCTBHME BO3pACTaHWs CTENEeHW H3MEHEHWs C
YBEJNMYEHUEM [T03bI,

4) MaccoBOe BOBJICYCHUE KJETOK B PEAKIINIO,

5) paHHee BO3HUKHOBEHHE HU3MEHEHWII U UX
mpaKkTHYecKast Heo6paTUMOCTD,

6) Hacse/JOBaHNE NMPU KJETOYHOM JICJICHUH,

7) nposiBienne s derTa BHE CBSI3H C MHTO30M,

8) mokaausanus JECTPYKTHBHBIX IIPOIECCOB B
YJbTPACTPYKTyPaxX IUTOIIA3MBbI.

[To coBokymHOCTH TIpU3HAKOB (IIpesx/ie BCEro Macco-
BOCTH U HE3aBHCHMOCTH OT /[03bI) YKa3aHHbIE N3MEHe-
HIST He MOTYT ObIThb OODBSICHEHBI MyTammsamu. Hamm
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(Bychkovskaya 1.B., 1986; Bychkovskaya 1.B. et
al.,1996,2000,2002) had ascribed them to the epi-
genetic category.In experiments on mammals such
effects have been revealed in tissues with different
morphological structures and different functions
performed, such as vascular endothelium
(Bychkovskaya I.B. et al., 1996, 2000, 2002),
smooth muscle of the vascular wall (Stepanov
R.P., Shishko T.T., 1991; Stepanov R.P. et al.,
1997),renal tissues (Stepanov R.P. et al.,2002).
The universal character of the studied changes
allows believing that they also occur in reproduc-
tive organs.In this connection, it seemed interest-
ing to find out whether such changes occur in
ontogenesis of the animals that developed from
the parents' irradiated germinative cells. To
answer this question, the vascular capillary
endothelium as a test object was used, which has
been the best studied with respect of the pheno-
type of this phenomenon (Bychkovskaya I.B. et
al., 1996,2000,2002).

MATERIALS AND METHODS

Electron microscopic study of vascular endotheli-
um of myocardium and lung alveolar part was car-
ried out in 7-month old male and female Wistar
rats. The animals were submitted to total irradia-
tion with y-quanta of “Co at the dose rate of 0.003
Gy /s. The study was performed: 1) on rats irra-
diated at doses of 0.25,0.5,2,and 4.5 Gy with fix-
ation of the material in 24 hr after irradiation; 2)
on rats, whose one of parents (males one day,
females 7 days before copulation) was irradiated at
doses of 0.25 and 0.5 Gy. The germinative cells
participating in conception in males were irradiat-
ed at the stage of spermatozoa, while in females, at
the stage of maturing oocytes. As control,non-irra-
diated rats of the same age,born by non-irradiated
parents, were used. For electron microscopy, the
standard method of preparation of material was
used (Vorobjev E.I., Stepanov R.P., 1985). The
material consisted of 2-3 portions from various
parts of the myocardium and lung. From each por-
tion, sections were prepared, in which all capillary
sections were analyzed and ultrastructure of all lin-
ing capillary endotheliocytes (their number most
often was more than 100) was studied. In each
animal, the percentage was determined of the
endotheliocytes that,based on electron microscopy
data, could be considered as non-viable: with signs
of generalized organoid destruction,damage of plas-
malemma and nuclear structures. These alterations
are recognized as necrotic ones. They are not
revealed at light microscopic observations.

Endothelium of blood vessels is known to belong
to the category of tissues with low turnover.
Therefore, no chromosomal aberrations were
observed there even at the highest of the used
doses, 4.5 Gy.

(Boiukosckaga U.B., 1986; Boruxosckaga U.B. u co-
aBT., 1996, 2000, 2002) OHH OTHECEHBI K KaTErOpHH
SIHUTEHETHYECKUX. B ombITax ¢ MJEKOmuTaomumMu 3¢-
(bexTBI TAaKOrO poJa BBISBIEHBI B TKAHSIX, UMEIOIINX
pasnoe MOPQOJIOTHIECKOe CTPOEHUE U BBITOJIHSIONINX
pasHble (DYHKIUU - B DHIOTEJIUN KPOBEHOCHBIX COCY-
noB (Brrukosckag U.B. u coasr., 1996,2000,2002),s
raagkoit Myckysatype cocyancroii crenku (Cremanos
P.II., Illumko T.T., 1991; Cremanos P.II. u coasrT.,
1997), B tkanax nouku (Cremanos P.II. u coasr.,
2002). VYuuBepcanbHbBIi XapaKTep HM3y4aeMbIX KJe-
TOYHBIX M3MEHEHHH TTO3BOJISIET TI0JIATaTh, YTO OHU TIPO-
HCXOJISAT U B PEIPOAYKTUBHBIX Opranax. B cBsi3u ¢ a1-
UM TIPEJCTAaBUIOCH BayKHBIM BBISICHUTD, IPOSIBJISIIOTCS
JIN TaK¥e M3MEHEHUsI B OHTOTE€HEe3€e JKMBOTHBIX , PA3BUB-
MUXCST M3 OOJYyYEHHBIX MOJOBBIX KJIETOK POJUTEJIEH.
[l BBISICHEHHSI 3TOTO BOIPOCa B KauyecTBE TECT-
o0beKTa ObLT UCIOJb30BAH HHIOTEJNUN KPOBEHOCHBIX
KaTJLISIPOB, HanboJjiee XOPOIIO MCCAEOBAHHBIN B OT-
HomreHn (DEHOTHIIA WHTEPECYIONIETO HAC SIBJIEHHS
(Borukosckag U.B. u coasr., 1996,2000,2002).

MATEPUAJIbI 1 METO/1bl

[TpoBeneHO 2IEKTPOHHO-MUKPOCKOMUYECKOE HUCCIE0-
BaHUE JHIOTENUS KAIMUJJISPOB MUOKapa W aJbBeo-
JISIPHOTO OTJIeJIa JIETKOTO y Kpbic JuHuKM Bucrap o6oe-
ro 1oJia B Bo3pacte 7 Mec. sKHBOTHBIX TOABEPTAJH
o6ieMy obJaydeHunto y-kBantamu *Co MpU MOIIHOCTH
noser 0,003Tp /c. Wccneposanus nposoguan : 1)y
KpbIC, 00Ty4eHHbIX B po3ax 0,25,0,5,2 u 4,5 I'p npu
ukcanuu Marepuasia yepe3 24 yaca rocie o6Jyde-
Hus, 2) y KPBIC,OJIMH U3 POAUTeN el KOTopbix (camibl
3a 1 CyTKHM,CaMKu 3a 7 CyTOK [0 CHapuBanus), ObLI
o6ayuer B no3ax 0,25 u 0,5 I'p. Ilpu 3TOM yuacTByto-
e B OIJIOJOTBOPEHUM TIOJIOBBIE KJETKH y CAMIIOB
00JIy4aJIuCh HA CTAJWH CIIEPMATO30U/IOB,Y CAMOK - Ha
CTa/IMU CO3PEBAIOIIUX OOIUTOB. KOHTpPOJEM CIIy:KUIN
HEOOIyYeHHbIE KPBICHI TOTO K€ BO3PACTa, POJAUBIITUECS
OT HEOOJYYEeHHBIX poaurteseil. [lys aneKTpoHHON Mu-
KPOCKOIUY UCTIOJb30BATH CTAHIAPTHBIA METO]| TIO/r0-
toBkn Matepnana (Bopo6ses E.U., Cremanos P.II.,
1985). Ilocaegunit 6paau mo 2-3 NOPUUK U3 Pa3HBIX
YY4aCTKOB MHUOKapja ¥ Jerkoro. M3 Kaxkmoit mopiuu
MPUTOTABJIMBAJIN CPE3bI, HA KOTOPBIX aHAJU3UPOBAJIU
BCE CEUYEHMS KAIMJJISPOB W WCCJAEIOBAIUA YJIbTPa-
CTPYKTYPY BCEX BBICTUJIAIOMIUX WX HHIAOTEJTUOITUTOB
(yamie Bcero ux KoJudecTBo 6bL10 Gosee 100). [lag
KaKJIOTO SKMBOTHOTO ONPEJEJISIA TTPOIIEHTHOE COJIEP-
JKaHUE 3JHJIOTEJTMOIUTOB, KOTOPbIE, CY/JsS O JaHHBIM
3JIEKTPOHHOI MUKDPOCKOIWUH, MOJKHO OIEHUTb KaK He-
JKU3HECTIOCOOHBIE: € TIPU3HAKAMU TeHEePaJTU30BAHHON
JIECTPYKIIMA OPTAHOM/IOB, MOBPEKIEHUEM TLIA3MOJIEM-
MbI U SIZIEPHBIX CTPYKTYpP. ITH M3MEHEHUsI OTHOCAT K
KaTeropum HeKpoTwueckux. [Ipm cBeToONTHYECKUX
HaGTIO/ICHUSIX OHU HE BBISIBJISIOTCS.

Kak wu3BecTHO, SHIOTEHMII KPOBEHOCHBIX COCY/IOB
NPUHAJIEKUT K KATErOPUU MaJOOOHOBJISTIONTUXCS
TKaHeil. [loaToMy XpOMOCOMHBIX aGeppalyii B HEM He
Ha6II0/IaJIOCh  Jlaske  T1pu  HauboJiee BBICOKOH U3
UCIIOJIb30BAHHBIX /103 4,5 I'p.
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RESULTS AND DISCUSSION

1. Data on cell death in the capillary endotheli-
um in control ratsAs seen in figure 1, in intact
male and female

Wistar rats the dying cells are revealed in a negli-
gible amount. According to the data presented,
neither sex of the animals nor localization of
blood capillaries affects the received results.

PE3VJIbTATbI U OBCYK/EHUE

1. [annvie o0 zubenu xkaemox 6 IHOOMEAUU KPOBEHOCHDIX
KANUANAPOS Y KOHMPOSLHBIX KPbIC

Ha puCyHKE 1 BU/THO, YTO Y WHTAKTHBIX  KPbIC JIMHUN
BI/ICTap 000€eT0 TI0J1a HOFI/IéaIOL[II/Ie KJIETKH BCTPEYAIOTCA B
HE3HAUYNTE/JIbHOM KOJIMYECTBE. Cy[[ﬂ TIO TIPEACTABJICHHBIM
JaHHbIM, HHU TIIOJI JKMBOTHBIX, HM JIOKAJU3alllA KpPOBE-
HOCHbBIX KallMJIJIAPOB Ha PE3yJbTaTaX HE CKa3bIBalOTCA.

FIGURE 1. INCIDENCE OF NON-VIABLE ENDOTHELIOCYTES (E) IN CAPILLARIES OF THE MYOCARDIUM (e)
AND LUNG (A) IN INTACT RATS. 3-6 - MALES; 7-12 - FEMALES.

PUCYHOK 1. YACTOTA BCTPEYAEMOCTM HEXXM3HECTIOCOBHbIX SHOOTEMOLMTOB (3)

B KAMMIIAPAX MMOKAPLA (o) U JIETKOTO (A)

E, %
o N A~ O @

(]
A4 L, 4 @

Y MHTAKTHBIX KPbIC.  3-6 - CAMUBI; 7-12 - CAMKM

2 2 3 A

T ‘
2 3 4 5 6 7 8
II. Yield of non-viable endotheliocytes after

irradiation of rats at different doses (0.25-
4.5 Gy)

Figure 2 presents the received results for doses of
0.25,0.5,2,and 4.5 Gy (fixation in 24 hr after irra-
diation) A pronounced elevation of the non-viable
cell amount is observed vs. control. In this case,
the effect also had no dependence on sex of the
animals and localization of blood capillaries.
Effect is recorded at as low radiation dose as 0.25
Gy. No enhancement of the effect with increase of
dose was observed even at its 18-fold elevation. In
this and in subsequent observations, cell death
occurred without association with cell division.
Destruction was primarily localized in cytoplas-
mic cellular structures.

9 10 1 12
II. Boixo0 Hexu3HecnocoOnvix 3HOOMeNUOUUMOS

nocae obayuenus xpovic ¢  pasuwvix dosax (6 Ou-
anasone 0,25-4,5 I'p)

Ha pucynke 2 npexacraBiensl ganubie ajas g03 0,25,
0,5 2 u 4,5 I'p (dukcamua yepes 24 waca mnocJe
o6ayuenus). BuaHO peskoe MoBbIEHNE COAePIKAHNS
HEKM3HECTIOCOOHBIX 9H/IOTEJIMOIMTOB TI0 CPABHEHUIO C
KOHTpoJieM. U B 9TOM cJiydae OT MoJia JKUBOTHBIX M OT
JIOKAJIM3AIUU KPOBEHOCHBIX KaMuJISPOB 3(hHEKT He
3aBUCHT. D(MGEKT PErUCTPUPYETCS yiKe TPHU HU3KON
jposze paguamuu 0,25 Tp. Bospacranme ero c
YBEJMYEHUEM [JI03bI HE HaOJIOMAETCS Ja)Ke TMpH
yBesuuenun ee B 18 pa3. B atux um mocaemyommx
HaGJIIOIEHUSIX THOEb KJIETOK MPOUCXO/NIA BHE CBSI3U
C KJETOYHBIM JiejieHueM. JleCTpyKIusT TepBUYHO
JIOKAJIN30BAJIACh B ITUTOIIA3MATUIECKIX CTPYKTYypax.

FIGURE 2. INCIDENCE OF NON-VIABLE ENDOTHELIOCYTES (E) IN CAPILLARIES OF THE MYOCARDIUM (8) AND LUNG (A) IN RATS IN 24 Hr
AFTER IRRADIATION AT DOSES OF 0.25 Gy (a), 05 Gy (b), 2 Gy (c), AND 45 Gy (d.
13, 14, 17, 18, 21, 24, AND 25 - MALES; 15, 16, 19, 20, 22, 23, AND 26 - FEMALES

PUCYHOK 2. YACTOTA BCTPEYAEMOCTU HEXKM3HECTIOCOBHBIX SHAOTENIMOLMTOB (3) B KAMIIAPAX MUOKAPLA (e) M1 JIETKOTO
(A) Y KPbIC YEPE3 24 YACA MOCJIE OBYYEHMA B IO3AX 0.25 Tp (a), 0.5 Tp (b), 2 Tp (c) N 4.5(d) Tp. 13, 14, 17,18, 21, 24, 25 - CAMLUIbI;
15,16, 19, 20, 22, 23, 26 - CAMKM

a b
10 10
2
Sel 1A . s .
A A
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d
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Tumber corresponding the protocol

Number corresponding the protocol
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II1. Yield of non-viable cells in blood capillary
endothelium of the myocardium and lung in rats
born after irradiation of one of the parents at
doses of 0.25 and 0.5 Gy

Figure 3 shows that the elevated death of endothe-
liocytes is preserved in offspring of animals
exposed to ionizing radiation,both of males and of
females. As previously, the sex of the studied ani-
mals and localization of capillaries did not affect
the results. According to these observations, a
rather low dose,i.e. 0.25 Gy was also efficient.
With its doubling, the effect did not increase.

III. Boixo0 nexxu3necnocoonvix Kiemox 6 3HOOMenul
KPOBEHOCHLIX KANUIAAPOS MUOKAPOA U JlezKozo Y
KpoLC, poouswuxcs nocie o00ayueHus 00H020 U3
podumenei 6 dosax 0,25 u 0,5 I'p

Ha pucynke 3 BuAHO, 4YTO NOBBINIEHHAst TH6EJb
SHJIOTEJIMOIUTOB COXPAHSAETCS Y MOTOMKOB 06JIyYEHHbBIX
’KMBOTHBIX, IPUYEM TOcJe OOIydeHns, KaK CaMIla, TaKk |
caMki. Kax m panee,0JT HCCIe[OBAaHHBIX KIUBOTHBIX H
JOKAMM3alus KamWAsIpoB HA  pe3yabTaTaXx He
ckaszbiBasiuch. M B atux nabsmogenusx 3b@exTuBHO
OKazajach yxe BecbMa Masnas jo3a - 0,25 I'p. Ilpm
JABYKPATHOM ee BO3pacTaHuy 3((eKT He yBemInBaJICs.

FIGURE 3. INCIDENCE OF NON-VIABLE ENDOTHELIOCYTES (E)
IN CAPILLARIES OF THE MYOCARDIUM (8) AND LUNG (A) IN OFFSPRING OF RATS AFTER IRRADIATION
OF ONE OF THE PARENTS (A - MALE, B - FEMALE)
AT DOSES OF 0.25 Gy (o) AND 0.5 Gy (b). 36-40 - MALES; 27-35, 41-45 - FEMALES.

PUCYHOK 3. YACTOTA BCTPEHAEMOCTU HEXXKM3HECTIOCOBHBIX SHAOTESIMOLMTOB (3)
B KAMMIAPAX MUOKAPLA (e) M JIETKOTO (A) Y NOTOMKOB KPbIC MOCTIE OBJTYYEHMA
OOHOTO U3 POOUTENEN (A - CAMLA, B - CAMKM)

B IO3AX 0.25 Tp (a) 1 0.5 Tp (b) Mp. 36-40 - CAMLLbI; 27-35, 41-45 - CAMKM

A B
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Number corresponding the protocol

1V. Analysis of results of statistical treatment of
materials

Determination of the mean values of the amount
of non-viable cells and their square-law errors was
performed taking into account the following
established peculiarities of dispersion of experi-
mental data:

1) in the same animal (different portions and dif-
ferent sections) the dispersion is approximately the
same as in different animals, which indicates a
rather low significance of individual animal,

2) gender of animals and localization of blood
capillaries (myocardium or lung) did not affect
results.

35 36 37 38 39 40 41
Number corresponding the protocol

42 43 44 45

IV. Ananus pesyaivmamoe cmamucmuueckot oopa-
bomxu mamepuanos

Omnpenenenne CpeJHUX 3HAUYEHUN  COJePKAHUS
HEKU3HECIIOCOOHBIX KJIETOK U HX KBaJApaTUIECKUX
OLIMOOK MTPOBOIUJIOCH C YUETOM CJIEAYIOIUX YCTAHOB-
JICHHBIX OCOGEHHOCTEH pa3bpoca 3KCIePUMEHTAIbHBIX
JAQHHBIX

1) y omuoro »xkuBoTHOro (pasmble MOPHUH U PasHbIE
cpesbl) Pasépoc IPUMEPHO TOT KE, YTO My Pa3HbIX
JKUBOTHBIX, YTO TOBOPUT 06 OTHOCUTEJBHO MAaJiOM
3HAUYEHUW WH/IUBU/YATbHOTO XUBOTHOTO,

2) IIOJI  JKUBOTHBIX W JIOKaJH3allud KpPOBEHOCHDIX
KamuasapoB (MUOKAap/l MM JIETKOE) Ha pe3yJbTaTax
HE CKa3bIBAIOTCS.
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This allowed the variation rows in each of the
samples to be composed of all obtained experi-
mental points. Results of the calculations are
presented in the table.

OTO TMO3BOJIIO BapHAIlMOHHBIE PSAbI B KaXIOW U3
BBIOOPOK COCTaBJISITH M3 BCEX WMEIOIINXCS HKCITe-
PUMEHTATBHBIX TOYEK. Pe3ynbTaThl PacueToB MpHBe-
JleHbl B Tabuuie.

TABLE

THE MEAN AMOUNT OF NON-VIABLE ENDOTHELIOCYTES (%) IN WALLS OF BLOOD CAPILLARIES IN IRRADIATED RATS AND IN OFFSPRING
OF ONE OF IRRADIATED PARENTS

TABJMLA

CPEAHEE COJEPXKAHME HEXKM3HECTIOCOBHLIX SHAOTE/MOLMTOB (%) B CTEHKAX KPOBEHOCHbBIX KAMWTIAPOB Y OBJTYYEHHbIX
KPBIC 1 Y MOTOMKOB OAHOTO M3 OBJTYYEHHBIX POOUTENEN

Dose(Gy) Control
0 n M=£m*
19 0.5+0.18
Experiment
. Offspring
Irradiated rats From irradiated male From irradiated female
1 2 3
n M=£m* n M=Em* N M=Em*
0.25 8 3.5+£0.75 6 5+2.2 6 4.98+1.3
0.5 7 3.44+0.85 6 2.5+0.75 17 3.28+0.67
2 6 3.5+1
4.5 6 3.38+1.08

Note: n - the number of experimental points; *

Comparison of the obtained data was performed:
1) in experiments 1, 2,3 - with control; the con-
clusion was made that the difference between
experimental data and control was significant at a
high level of confidence probability;

2) between the experiments 2 and 3; it was evident
that difference between the experimental data (also at
a high probability) in this case was not statistically
significant,i.e. it does not matter to the offspring as
to which of the parents was irradiated;

3) between the experiments 1 and 2 + 3 (com-
bined); the comparison shows that difference of
data is statistically non-significant;

4) results of each of experiments - 1 (irradiated
rats) and 2 and 3 (offspring) - at different dose
values were compared consecutively.

This comparison allows concluding the absence of
effect of the dose increase on the process,as in this
case the difference between the data also is statis-
tically non-significant.

Thus, the studied effects provide an increase of the
death level of endothelial cells both in the irradi-
ated animals themselves and in their offspring
born after the low-dose irradiation of one of the
parents (both of male and of female).

At present, the consequences of effect of irradiation
are proved sufficiently strongly with respect to
cancerogenic effects, disturbances of embryonal
development,death of embryos,as well as some dis-
turbances of postnatal ontogenesis (Vorobtsova
LE., 1991; Nefedov I.Yu., Palyga G.F., 1995;
Palyga G.F. et al., 1999). All these changes
depend on the value of dose. At low doses (of the
order of fractions of Gy) the frequency of their
appearance only slightly exceeds, or practically
does not exceed at all,the spontaneous one.

- the mean with the square error.

[IpoBoanaoCh comMOCTaBJIeHNE TONYUEHHDIX JTAHHBIX:
1) 1o onbitaM 1,2,3 - ¢ KOHTpOJIEM; CJeJaH BbIBOJ, -
pas3nune MeK/Iy ONBITHBIMHU JAHHBIMH ¥ KOHTPOJEM
JTOCTOBEPHO TIPH BBICOKOM YPOBHE JOBEPUTETHHON Be-
POSITHOCTH;

2) MexAy ombITaMu 2 M 3; OYEBHJIHO, YTO PACXOkK/e-
HME€ MEK/y OIBITHBIMU JaHHbIME (Tak:ke IIpH BBICO-
KOl BEPOATHOCTH) B 3TOM CJIydYae HE3HAYUMO,TO €CTbh
JUIST TIOTOMKOB He UMeeT 3HAueHUs , KTO M3 poauTeJei
OBLI TTOJIBEPTHYT 0OJYIEHUIO;

3) mexay onbitoM 1 u 2 u 3 (06besuHEHHBIM); CpaB-
HEHNeE TTOKA3bIBAET, YTO PACXOKAEHNE JAaHHBIX HEe3HaA-
YUMO);

4) mocJesoBaTEbHO CONOCTABISINCh — PE3YJIbTAThI
KasK0ro u3 onbitoB - 1 (06aydennble Kpoichl) U 2 U
3 (II0TOMKM) - IpU pa3HbIX 3HAYEHUSAX BEJIMYUH J03.

ITO COIMOCTaBJIEHUE TO3BOJISIET caeaTb BbIBO/ 06 ot-
CYTCTBUU BJUAHNA BO3paCTaHUA [O03bl Ha IIPOIECC,
TaK KaK U B 3TOM CJiy4a€, pa3jnuue MEXAy [[JaHHbIMU
CTaTUCTHUYECKN HE3HAYUMO.

Wrak, nuzyuaembie apdexTpl 06€CIeUnBaiOT ITOBBIIIIE-
HHUe YPOBHS TuGeJU 3HIOTETHANBHBIX KJETOK, KaK y
caMuX O6JIYYEHHBIX KUBOTHBIX,TaK U Y TOTOMKOB, PO-
JIUBIIUXCS TI0CJe OOTYYeHHsT OJHOTO U3 poauTeJieil B
MaJIbIX 03ax (Kak camIia,Tak U CaMKH).

B nHacrosiiiee BpeMst TocJIe[ICTBUST JIEHCTBUST PaIuaIlun
JIOCTAaTOYHO CTPOTO JOKAa3aHbl B OTHOIIEHUU KaHIIEPO-
reHHprX 3(p@EKTOB, HapymieHni 3MOPHOHAIBHOTO pPa-
3BUTHS, THOEJIN 3apPOJIbITIET, a TaKyKe HEKOTOPBIX Hapy-
MIeHN# ITOCTHATAJIbHOIO OHTOTeHEe3a (Bop06u03a n.E.,
1991; Hedenos WN.I1O., [Tambira .M., 1995; Ilanbira
I.®D. u coasrt.,1999). Bce aTu u3MeHEHUS 3aBUCAT OT
BeIMUMHBL 103bl. Ilpu Mambix gosax paguanuu (1mo-
paaka goseii I'p) yacTora MX IIOABJIEHUS JIUIIb HE
HAMHOTO TIPEBBIIIAET CIIOHTAHHYIO WJIU BOOOIIE ee
MIPAKTUYECKN HE TIPEBBINIAET.
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As to the inherited effects described in the present
work,they cannot be related to mutations. This is
confirmed by a massive induction of the changes
by exposure to low radiation doses (it was
observed in all studied offspring) and the lack of
enhancement of the changes along with dose ele-
vation.

We consider these effects as manifestation of a
peculiar phenomenon that seems to be of the epi-
genetic nature (Nanney D.L., 1958; Riggs A.D.,
Porter T.N.,1996). The established effects can be
considered as a peculiar form of manifestations of
the radiation-induced genome instability. Ehis
conclusion can also be extended to the offspring of
irradiated parents.
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