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Abstract

White rats females were daily exposed to combination of 24 kBk/kg of '*’Cs and 0.25 mg/kg of DDT for 12
months. On 3; 5 and 10 months of exposure females were paired with "clean" males. Fertility natality and
Physical development of posterity did not differ statistically from female groops with isolater intake of '*’Cs or
DDT and group of bioligical control. Bat survival of offsets was desreased at 10 month in groups of females
intaking only "*’Cs or DDT. Radiation rate in females body was 2.6 mGr/day.
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INTRODUCTION

It is known, that the most vulnerable contingents
in relation to the radiation factor are the pregnant
women, fetus and neonatal. The outcomes of
many researches (Lazuk G.I. et al, 1990,
Lyaginskaya A. et al, 1997) testify to it.
However, in actual conditions after Chernoby
disaster on the population alongside with
heightened doses of external and internal
irradiation many other factors influenced also
(Nyagy A.L et al, 1999, Rudnev M.1., 1994).

Research of combined effects of ionizing
radiation and factors of the non-radiation nature
give attention on the part of international
organizations and the prospects of further
researches in this area was underlined
(UNSCEAR, 1982).

In connection with that a fetus and posterity are
extremely vulnerable in relation to another factor
ambient and environment - chemical (Sanotskiy
I.V., Fomenko V.N., 1979), is of interest to learn
in experiment combined effect main dose
forming radionuclide after emergency on
Chernobyl NPP "’Cs and global environmental
pollutant of a pesticide, which one permanently
finds out in female milk [Demchenko V.F. et al,
1998]. The purpose of research - modelling in
experiment of combined exposure and effect of
small doses of the radiation and chemical factors
for detection of features of their influencing on a
fertility and posterity.

BBEJEHUE

W3BecTHO, YTO CaMBIMH YSI3BUMBIMU KOHTHHICHTAMH
0 OTHONICHUIO K PaIUAIllHOHHOMY (DaKTOpy SIBIISIOTCS
OepeMeHHBIC JKEHIIWHBI, D10 U HOBOpPOXAeHHBIE. 00
9TOM  CBHJCTEIECTBYIOT  PE3YylbTaThl  MHOTHX
nccnenoBanuii  [Jlastok T'.M. wm coamt., 1990,
Jlsaruackas A.M. u coaBt., 1997]. Opmnako, B
peampHBIX  YCIOBHSX — mociie  YepHOOBUTBCKON
KaTtacTpo(bl Ha HAceNEeHHE HApPSIy C MOBBIIICHHBIMHU
JI03aMH BHEIIIHETO W BHYTPEHHETO OOJIYYCHHUS BIIHSIN
TaKke MHorue npyrue ¢axrops! [Hsary A.U. u coasr.,
1999, Pynues M.U., 1994].

Uccnenosanuro COYETaHHBIX BO3JIEHCTBUI
HOHM3HUPYIOUICH paauanuu U (PaKTOpOB HEIyUeBOU
MPUPOIBl  YOCISUIOCh  BHAMAHWE CO  CTOPOHBI
MEXITyHAPOAHBIX OPTaHW3AIMA H IMOTYCPKUBAIACH
[IEPCIEKTUBHOCTD JAIbHEUIINX UCCIENOBAHUI B ITOU
obmactu [HKJIAP OOH, 1982].

B cBs3u ¢ TeM, YTO IJIOJ U IIOTOMCTBO YPE3BBIYAIHO
ySI3BUMBI 110 OTHOIIGHHIO K Jpyromy akropy
OKPY’KaloLEl U IPUPOJHOM Cpelbl — XUMUYECKOMY
(Canorkuit "B, domMeHKO B.H.,, 1979),
MpEACTAaBISCT HUHTEPEC M3YUUTh B HKCIEPUMEHTE
COYETAaHHOE JICHCTBHE OCHOBHOTO J103000pa3yIoIIero
pammonykmuma mocie apapum Ha YADC 'Cs m
IJ00abHOTO  3arps3HUTENS  OKPY)KAIOIIEH —cpesl
HEeCTUIIAA JT, KOTOPBII MHOCTOSTHHO
oOHapyXHUBaeTcs B )keHCKOM Moutoke ([emuenko B.®.
nu  coaT., 1998). Ilemp  wuccrmegoBaHus  —
MOJICIUPOBAaHHE B  JKCIEPUMEHTE COYETAaHHOTO
JIefiCTBHS MaJIbIX 7103 PaJUAllMOHHOTO U XUMHYECKOIr0
(aKkTOpoB IS BBIABIICHUS OCOOCHHOCTEH MX BIHMSHUS
Ha IJIOJJOBUTOCTh M TOTOMCTBO.



SUBJECT AND METHODS

The experiment is executed on 640 pubertal non-
breed females of rats white and 474 their offsets.
Rats daily received per os 24 kBk/kg "*'Cs and
0.25 mg/kg of DDT. Both drugs entered in bulk
0.5 ml of solution each. Except for above-stated
group, which one was subjected to combined
effect, there were groups receiving separately the
same doses "*’Cs and DDT. There was also group
of the biological control receiving a normal saline
solution in bulk 1.0 ml. Females were subjected
to combined and isolated effect '*’Cs and DDT in
miscellaneous subgroups during 3; 5 and 10
months. Within this period by them sat down
"clean" for pairing at the rate of 1 male on 4-5
females. After a fertilization of females, males
were taken away. Females continued to receive
¥7Cs and DDT during pregnance and lactation.
Studied a ratio paired and pregnant females,
parturient females from among the pregnant, and
also females with resorption of fetuses, average
of offsets in a dung, their survival, and also
dynamics of physical development per the first
30 days after birth and gender of offsets. Besides
studied an absorbed dose of ionizing radiation by
an females body, fetus and offsets, and also in
ovaries and other organs. The data were subjected
to statistical processing.

RESULTS

The fertility primapara females at long-lived
combined effect of small doses '*’Cs and DDT is
submitted in tab. 1. At insulated effect during
three months before pairing with "clean" males
percent of the pregnant females at combined
effect did not differ from percent pregnant
females in remaining groups, except for group of
DDT, where the decrease of a fertility to 72.0%
against 87.5% in "combined" group was watched.
Percent parturient females from among the
pregnant on the third month of combined effect
was above, than in remaining groups and has
compounded 85.7%. The lowest percent of
parturient females and highest percent with
resorption of fetuses was watched in group of
DDT, where he made accordingly 50 % on both
indexes. Mean quantity of offsets in a dung at
combined effect authentically did not differ from
other groups and has compounded 6,7+0,3
offsets.

OBBEKT U METO/JbI UCCJIEJOBAHUA

OKClepyUMEHT BbIMONHEH Ha 640 M0I0BO3pENBIX
caMkax OecrmoponHbIX OenbIXx Kpeic W 474 wux
nmoToMKax. KpbIChl eXelHEeBHO MOIydaal NMepopaibHO
24 xBi/xr *'Cs u 0,25 mr/kr JJT. O6a npemapara
BBOAMIM B 00beMe 0,5 mir pacTBopa Kaxueri. Kpome
BBIIIICYKa3aHHOW TPYMIBI, KOTOpas II0JBEprajiach
COYCTAaHHOMY  BO3JACHCTBHIO, ObUTH  TpyMIbI,
MOJIyYaBIIKE Pa3[ENIbHO TE K€ O3Bl BCs n JAT.
Nmenace Takxe rpynma OHOIOTHYECKOTO KOHTPOJIS,
mmoy4aBinas (hPU3NOIOTHUECKUil pacTBOp B 00Bpeme 1,0
mi1.  CaMKM  NOJABEPrajuCh  COYCTAaHHOMY U
H30JIMPOBAaHHOMY BO3/IEHCTBUIO BCsu AT B pa3HbIx
noArpynmnax Ha npotsokeHuu 3; 5 u 10 mecsues. B atu
CPOKH K HUM TOJCAXHBAJIUCh «YHUCTBIC) CaMIIBl AJIS
crapuBaHus U3 pacuera 1 camen Ha 4-5 camok. ITocne
OIJIOJOTBOPEHUS] CAMOK CaMI[bl OTCcaXuBaIich. CaMKu
npogomkamu nonydats °'Cs u JJIT kak B mepHo.
OEpEeMEHHOCTH, TaK M B MEPHOA JakTauuu. Vzyuamm
COOTHOILICHHE CHApeHHBIX M OEPEMEHHBIX CaMOK,
POIMBIIMX CaMOK M3 4YHClia OEpEeMEHHBIX, a TaKXke
CaMOK C pe3opOuuen IUIOJOB, CpEAHEE YHCIO
MIOTOMKOB B TIOMETE, MX BBDKMBAEMOCTb, a TaKXe
IUHAMUKY (U3NYIECKOTO pa3BUTHS B nepBbie 30 mHEH
mocjae poXIeHUS M MoJ MoToMkoB. Kpome »sToro
M3ydald — TOTJIONEHHYI0 103y  HOHHU3UPYIOIIEH
paauaI OpraHM3MOM CaMKH, IJIOZa M MOTOMKOB, a
Takke B SMYHUKAX M JAPYrux opraHax. JlaHHbIe
MOJIBEPTAINCH CTATHCTUUECKOH 00padoTKe.

PE3YJIBTATHBI

[TnonosuTOCTH HEPBOPOASIIINX CaMOK npu
JUINTETIBHOM COYETAaHHOM BO3ICHCTBUM MalbIX 03
¥Cs uw AT npeacraBnena B Ttabmume. 1. Ipn
W30JMPOBAaHHOM BO3JCHCTBUU Ha TPOTSHKEHHU TpEX
MecCSILEB Tepe]| ClapuBaHueM C «YUCTBIMH» CaMIaMu
MPOICHT OCPEMEHHBIX CaMOK TPU COYCTAHHOM
BO3/ICHCTBUH HE OTIIMYAJICS OT IPOIEHTa OepeMEHHbIX
CaMOK B OCTaJbHBIX Ipymmnax, kpome rpymmnsr JJT,
rie HaOII0aI0Ch CHIDKEHHE IUI0J0BUTOCTH 10 72,0%
npotuB 87,5% B «coueraHHOM» Tpymme. IIporeHt
POIMBIIMX CaMOK M3 YMCIa OEPEMEHHBIX Ha TPEThEM
MecAIle COYETAHHOTO BO3/EHCTBUS OBII BHIIIE, Ye€M B
OCTalbHBIX Tpymmax u coctaBun 85,7%. Cawmbrit
HU3KHUHI MPOLEHT POAMBIIMX CAMOK U CaMblil BBICOKUI
MIPOIICHT CaMOK C pe30pOIuel MmioaoB HaOIoaICs B
rpymme JIJIT, rae oH coctaBisl cooTBeTcTBEHHO 50%
no oboum mokazarenssM. CpenHee KOJUYECTBO
IMOTOMKOB B NOMETC IPU COUYCTAHHOM BOSHeﬁCTBHH
JOCTOBEPHO HE OTJIMYAIOCh OT JPYrHX TpyHI H
cocTaBuiio 6,7+0,3 MOTOMKOB.



TABLE 1

FERTILITY OF WHITE RAT FEMALES DURING COMBINED EFFECT OF "*’CS AND DDT

TABJIHIA 1
IJIOJIOBUTOCTb CAMOK BEJIBIX KPBIC I[TPU COUETAHHOM BO3JENCTBUY “’CS U 1T
REGIME OF | NUMBE PREGNANT FROM PREGNANT
R OF PARTURIENT | RESOPTION
EXPEI%IMEN FE}I;/ISAL NUMB % NUMB | % | NUMB | % DUNG SIZE

ON THE THIRD MONTH

1 CONTROL 10 9 90.0 6 66.6 3 33.3 7.0+0.40

2 DDT 14 10 72.0 5 50.0 5 50.0 7.040.35

3 cs 12 11 91.5 9 81.8 2 18.2 5.840.45

4 YCS+DDT 16 14 87.5 12 85.7 2 14.3 6.7+0.30
ON THE FIFTH MONTH

1 CONTROL 12 9 75.0 6 66.6 3 33.3 5.8+0.50

2 DDT 13 13 100.0 13 100.0 0 0 7.0£0.35

3 Bcs 13 10 77.0 6 60.0 4 40.0 6.6£0.30

4 57CS+DDT 11 10 91.0 7 70.0 3 30.0 7.60.60
ON THE TENTH MONTH

1 CONTROL 11 8 72.5 5 62.5 3 37.5 6.4+0.55

2 DDT 14 10 71.0 5 50.0 5 50.0 6.410.30

3 ¥cs 12 10 73.5 6 60.0 4 40.0 8.21+0.40

4 YCS+DDT 12 9 75.0 8 88.9 1 11.1 6.8+0.45

On 5 month of experiment percent of the
pregnant and parturient females in combined
group exceeded this index as contrasted to by
groups "’Cs and a biological control, but was
below, than in group of DDT. Mean quantity of
offsets in a dung also unsignificantly exceeded
this index in other groups, including group of
DDT. However this excess was statistically
doubtful. On 10 month of researches percent of
the pregnant females at combined effect did not
differ from this index in other groups. However
percent of females (88.9 %) exceeded this index
in other groups, where he has compounded from
50 % (group of DDT) up to 62 % in group of the
biological control.

The offspring number in "combined" group was
not different from others except “cesium” one
where average quantity of descendants has
compounded 8,2440 against 6,8£0,45 in
"combined" group.

The survival rate of brooding at long-term
combined effect of small doses '*'Cs and DDT on
the female-mothers is submitted in tab. 2. As the
brooding, from females is visible from the table,
which one were subjected before pairing to
combined effect during 3 months, beginning to
perish per first day after birth, however scale of
dead was small (2.5 %). In the term 2-10 day
percent of dead in "combined" group of offsets
was increased up to 12.6 %, however
approximately same level of dead took place and
in other groups. On 11-30 day percent of
destruction has decreased as contrasted to sharply
with precursor term and has compounded in

Ha 5 mecsie skcrepruMeHTa MpOIeHT OepeMEHHBIX U
POIMBLIMX CAaMOK B COYETaHHOH TpyIIe HECKOJIbKO
MpeBbILIAT 3TOT TIOKa3aTesJb [0 CPaBHEHHIO C
rpynmamu *’Cs i GHOIOrHYECKOro KOHTPOJIS, HO GBLT
Huxe, yem B rpynne JT. CpenHee KoJIM4ecTBO
IIOTOMKOB B ITIOMETE TaKKe  HE3HAYUTEIHHO
NPEBBIIATO 3TOT NOKa3zaTeldb B JPYTHX Tpymmnax,
Bkmovast Tpymnmy JAT. Omgaako 5TO TpeBBIICHHE
ObUTO cTaTHCTHYECKH HenocToBepHBbIM. Ha 10 mecsie
UCCIIENOBAaHUH MPOLEHT OEpeMEHHBIX CaMOK MpHU
COYETAaHHOM BO3ACHCTBUU HE OTIMYAICS OT 3TOTO
mokaszatenst B Jpyrux rpymmax. OIHaKo NPOLEHT
poauBIIHX caMoK (88,9%) mpeBsIman 3TOT OKa3aTenb
B JPYTUX Ipymmax, rae oH coctaBui oT 50% (rpymma
JIAT) mo 62% B rpymme 6HOIOrHIeCKOro KOHTPOII.

KonudecTBo MOTOMKOB B IOMETE COYETAHHOMN IPyIIIbI
HE OTVIMYAJIIOCh OT APYTUX TPYIMI, KpOME «IIe3UEBOID»
TPYMITEL, TAE CpEeNHEe YHCIO IMOTOMKOB B ITOMETE
cocrasuiio 8,2+40 npotuB 6,8+0,45 B «coueTaHHOI»
TpyTIe.

BbDKMBaEMOCTh ~ MOTOMCTBA ~ NIPH  JUTUTEIHBHOM
COYETAHHOM BO3AEHCTBHM ManbiX 103 °'Cs u JJT nHa
caMOK-MaTepeil mpencraBiena B Tabmume 2. Kax
BUAHO U3 TaOJMIBI, IMOTOMCTBO, POAMBIIEECS OT
CaMOK, KOTOpBI€ TOJABEPraluCh O CIApHUBaHUS
COYETAHHOMY BO3JCHUCTBUIO HA NPOTSDKEHHH 3
MecsleB, Hayajgo IOorudarh yXe B IepBble CYTKH
1ociie PpOXICHHS, OJHAKO MaciuTad rudenu ObuT
HeOonmpmnM (2,5%). B mepuon 2-10 cyTok mpoueHt
rubemn B "coderaHHOH" ~ Tpymme — TIOTOMKOB
yBenuuuics 10 12,6%, omxHako NMPHUMEPHO TaKOW ke
YpOBEHb THOENIN UMeN MECTO U B JIpyrux rpymnmax. Ha
11-30 cyTku mporeHT rudenn pe3ko YMEHBIIWICS I10
CPaBHCHHIO C TIPEIMICCTBYIOIMM IEPUOJIOM U



combined group 1.2%. In all groups among the
survived offsets prevailed of a female kind.

coctaBun B coderaHHod rpymme 1,2%. Bo Bcex
IpylIIax CpeAd BBDKMBIIUX IIOTOMKOB IIpeo0iamanu
0CcOo0H KEHCKOTO PoJia.

TABLE 2

DYNAMICS OF A SURVIVAL RATE OF BROODING WHITE FEMALES AT COMBINED EFFECT 137CS

AND DDT

TABJIULIA 2

JUHAMUKA BbDKUBAEMOCTH ITOTOMCTBA BEJIBIX KPbIC-CAMOK ITPY COYETAHHOM
BO3JIEMCTBUU 'CS U AT

REGIME OF | NUMBER PERISHING AFTER DELIVERY SURVIVED
EXPERIMEN DES(F?EN N /:1\‘/[3; DAY N AZQBO DAY 11-30 DAY FEMAL | MALE
T D-ANTS % ' % NAMB. | % ES S
ON THE THIRD MONTH
CONTROL 42 0 0 1 2.4 1 2.4 23 17
DDT 36 0 0 2 5.5 2 5.5 21 11
97cs 52 0 0 6 11.5 3 5.3 22 21
B7CS+DDT 80 2 2.5 10 12.6 1 1.2 34 33
ON THE FIFTH MONTH
CONTROL 35 1 2.8 2 5.6 0 0 11 21
DDT 92 1 1.1 2 2.2 3 3.2 49 37
97cs 40 1 2.5 2 5.0 0 0 17 20
B7CS+DDT 53 4 7.5 22 41.5 1 2.0 13 13
ON THE TENTH MONTH
CONTROL 32 3 9.4 2 6.2 1 3.1 13 13
DDT 32 14 43.8 1 3.1 1 3.1 7 9
97cs 49 23 47.0 2 4.1 0 0 12 12
B7CS+DDT 54 11 20.2 4 7.4 0 0 16 23

On the fifth month of combined effect the
perishing of offsets per the first day was a little
more, than in other groups on the third month and
has compounded 7.5 %, whereas in other groups
she has compounded from 1.1% up to 5.7%. On
2-10 day percent of dead of offsets in "combined"
group sharply was increased and has
compounded 41.5 %, whereas in remaining
groups he was within the limits of 2.2-11.4%. On
11-30 day after birth in "combined" group has
perished only 2% of offsets, whereas in
remaining groups has perished from 0 up to
3.2%. Among the survived offsets prevailed
males (except for group of DDT).

Combined effect *’Cs and the DDT during 10
months before pairing result in of less
considerable perishing of brooding per the first
day after delivery (20.2 %), than in remaining
groups, where perishing was per the first day
within the limits of 43.8-53.0%. On 2-10 day
7.4% of offsets in "combined" group has perished
at 3.1-12.5 % of perishing remaining groups.
Within 11-30 day the destruction of offsets at
combined effect on females was not registered,
though in other groups the perishing was watched
within the limits of 0-9.4%. Among the survived
offsets were watched kids of a male.

Dynamics of physical development of

Ha nsiTom Mecsilie coYeTaHHOTO BO3JECUCTBHSI THMOEINb
MIOTOMKOB B I€PBbIe CYTKH ObLIa HECKOJILKO OOJIbLIE,
4yeM B JApPYrMX TIpynmax Ha TpeTbeM Mecale u
cocraBwia 7,5%, Torgja Kak B JIpyrux Ipynmax OHa
cocrasuia ot 1,1% no 5,7%. Ha 2-10 nenp mpoueHt
THOCMH TOTOMKOB B '"COYETAHHOH" TpyIme pe3Ko
yBemuumicss u  coctasun  41,5%, Torma kak B
OCTAJIBHBIX TPYyMIax oH OblI B mpepenax 2,2-11,4%.
Ha 11-30 pmens mocne poxaeHuss B '"codeTaHHOH"
rpymnmne noru6iao Tonpko 2% MOTOMKOB, TOT/A Kak B
ocTanbHbIX Tpynmax noru6no ot 0 mo 3,2%. Cpenun
BBDKHUBIIMX IMOTOMKOB IIpeoOiagamu camilbl (Kpome

rpymmst JIJIT).

Couerannoe Boszmeiictene °'Cs u JJIT Ha
npotsbkeHuH 10 MecsineB 10 criapuBaHus NPUBOIMIO K
MEHEE 3HAYMTEIbHOW TI'MOETN IOTOMCTBA B IIEpBBIC
cytkn mocne poaoB (20,2%), yeM B OCTaTbHBIX
rpymnmax, rae rudenb Obula B TEpBBIE CYTKH B
npenenax 43,8-53,0%. Ha 2-10 cytku norubmno 7,4%
MOTOMKOB B '"coueranHoil" rpymme mpu 3,1-12,5%
rudeny B OCTabHBIX rpynnax. B reuenue 11-30 cyTok
FI/I6CHI) IIOTOMKOB IIpHU COYE€TAaHHOM BOSHeﬁCTBHH Ha
CaMOK HE PETrUCTPUPOBAIACH, XOTA B IPYTHUX TPyIIax
rubenp HabOmromamace B mpexaenax 0-9,4%. Cpemu
BBDKHBIIHMX TIOTOMKOB HaOJII0JajICh 0COOM MY>KCKOTO
noJa.

JluHamMuka (U3UYECKOTO pa3BUTHS IIOTOMKOB Ha



offsets during the first month after birth is
submitted(shown) in tab. 3. As it is visible from
table 3, weight and length of a trunk of an offset,
which one were born for the mothers subjected
during 3 months up to pairing to the combined
effect *’Cs and DDT unsignificant differed from
these parameters in groups of the biological
control and insulated effect '*’Cs or DDT. At the
same time, some decrease of these parameters in
group of DDT as contrasted to by other groups is
marked. So, weight of offsets in this group there
was below as contrasted to by biological control
on 10-th, a 20-th and 30-th day after birth on 28
%, 17 % and 14 %, and length of a trunk
accordingly on 4%, 3 % and 5%.

On the fifth month of combined effect of weight
of offsets for the 10-th day is lower than in group
of the biological control on 9 %, while in
"cesium" group and group of DDT of their
weight is higher accordingly on 10.6 and 11.5%.
Same about a ratio was watched and for the 30-th
day after birth. Length of a trunk of offsets at
combined effect on 10-th, 20-th and 30-th day
after birth was below, than in group of the
biological control accordingly on 4 %, 4 %, 7%.
It is necessary to mark, that in all terms of
development of weight of offsets females, during
5 months subjected to combined and insulated
effect, and also in group of the biological control
was below, than at effect on females during 3
months. Length of a trunk of offsets differed
insignificantly.

MPOTSDKEHUH TEPBOTO  MecsIa Iocie  POXKACHUS
npeacraBiaeHa B Tabmmie 3. Kak  BugHO M3
NIPEACTAaBICHHBIX JaHHBIX, BEC M JJIMHA TYJOBHUILA
[OTOMKa,  KOTOpbIE  POIWINCH Yy  MaTepew,
MOJIBEPTaBIINXCSl HA MPOTSHKEHUM 3 MecsiueB 10
CrapMBaHMs cOYeTaHHOMY BoszeiicTemio ' Cs u JUIT
HE3HAYMUTENIFHO OTIMYAJINCh OT J3THUX IOKa3areliei B
rpymmnax OHMOJIOTMYECKOTO KOHTPOJIS u
M30JIMPOBAHHOTO  BO3JEUCTBUS BCs  wm  JAT.
BmecTe ¢ TeM, 0OTMEUYEHO HEKOTOpPOE CHIKCHHE ITHX
nokasareneil B rpynmne T mo cpaBHEHUIO ¢ ApyTUMHU
rpynmamu. Tak, Bec IMOTOMKOB B 3TOH Trpymme ObuT
HIDKE 110 CPAaBHEHHIO ¢ OMOJIOTHYECKUM KOHTPOJIEM Ha
10-i1, 20-# u 30-it geHs nocne poxkacHus Ha 28%, 17%
u 14%, a nynHa TyJI0BHIA COOTBETCTBEHHO Ha 4%.3%
u 5%.

Ha mnsarom wMecsne codeTaHHOTO BO3JEHCTBUS BeC
noToMkoB Ha 10-i1 geHp HuXe dYeM B TIpymne
OMONIOTHYEeCKOro KOHTpoust Ha 9%, B TO BpeMs Kak B
"mesueBor" rpymme u rpymme JJT wx Bec BeImie
coorBerctBeHHOo Ha 10,6 wm 11,5%. Takoe xe
MPUMEPHO COOTHOIIEHHEe HaOmomamoch u Ha 30-i
JICHb II0CJIE POXKICHUs. [ImHa TyJIOBHIA TTOTOMKOB
mpu codeTaHHOM Bo3neiictBuu Ha 10-i#, 20-it u 30-i
JIeHb TI0CJIe POXKACHUS ObLIa HMXKE, YeM B TpyIIe
OHOJIOTMYECKOr0 KOHTPOJIS COOTBETCTBCHHO Ha 4%,
4%, 7%. HeoOXoauMO OTMETHTH, YTO BO BCE CPOKH
pa3BUTHsI BeC IMOTOMKOB CAaMOK, Ha HPOTSDKEHUH 5
MeCsIIIEB MOJIBEPraBIINXCS COUETAHHOMY u
U30JINPOBAaHHOMY BO3JEHCTBHIO, a TaKKe B TpyIIe
OMOJIOTHYECKOTO KOHTpOJIT OB HWXKE, 4YeM MpHu
BO3JCHCTBUM HA CaMOK Ha MPOTSDKEHUM 3 MECSLEB.
Jnuaa TYJIOBHUINA MIOTOMKOB OTIINYAIACh
HE3HAYUTEIBHO.

TABLE 3

DYNAMICS OF PHYSICAL DEVELOPMENT OF OFFSETS AT COMBINED EFFECT *’CS AND DDT
ON FEMALE RATS

TABJIMIIA 3

JIMHAMUKA ®U3UYECKOI'O PA3BUTUS [IOTOMKOB ITPU COYETAHHOM BO3IEUCTBUU *'CS 1
JAT HA KPBIC-CAMOK

Number Mass, gram | Trunk length, sm
Redime of of Days after birth
exposure d(eiscen— 10 20 30 10 20 30
ents
Descendants of females exposed 3 months
CONTROL 40 1840.42 3040.84 60+1.04 7.240.04 9.0+0.08 12.4+0.12
DDT 32 1340.43 25+1.52 5242 .48 6.9+0.06 8.740.17 11.840.16
¥cs 43 16+0.42 36+1.23 64+1.76 7.0+0.09 9.6+0.14 12.6+0.10
7CS+DDT 67 1610.26 3240.65 59+0.91 7.0+0.05 9.4+0.08 12.5+0.10
Descendants of females exposed 5 months
CONTROL 32 1340.65 20+1.4 54+1.4 7.240.23 9.3+0.28 12.240.19
DDT 86 1540.27 3440.52 5540.77 7.0£0.05 9.0+0.09 11.7+0.08
¢S 37 14+0.31 3340.98 49+2 34 6.9+0.10 9.940.20 11.0£0.20
B7CS+DDT 26 1240.61 29+1.26 48+3.04 7.0+0.18 9.0+0.20 11.0+0.28
Descendants of females exposed 10 months
CONTROL 26 22+1.3 41+4.6 4746.0 7.0+0.13 10.0£0.40 13.340.46
DDT 16 19+0.73 39+0.73 74+1.8 7.6+0.07 10.7+0,07 13.740.11
¥cs 24 2040.54 35+1.07 6342.1 7.340.11 10.240.11 13.0+0.08
7CS+DDT 39 1940.04 3610.56 65+0.94 7.140.08 10.2+0.08 12.9+0.09




On the tenth month of combined effect on
females weight of offsets on 10-th and the 20-th
day after birth was below, than in the biological
control accordingly on 9 and 9.8 %, however
weight of offsets for the 10-th day in all groups
was above, than on 3 and 5 months of effect.
Length of a trunk for the 20-th day of
development also exceeded this parameter as
contrasted to 3 and 5 month of effect.

The rate of an absorbed dose by different organs
females rats in the equilibrium state in mGy/day
is submitted in tab. 4. As it is visible from the
table, the highest values of irradiation were in
endocrine organs. So, at combined effect *'Cs
and DDT the rate of an absorbed dose was in a
pituitary body 6.3 mGy/day , in adrenal glands
4.2 mGr/day , in a thyroid gland 5.6mGy/day. In
ovaries the dose rate was considerably less, than
in above-stated organs and even below, than in
muscles: accordingly 2.8 and 3.8 mGy/day. At
the insulated introducing "*’Cs the dose rate in
the same organs and tissues differed
unsignificantly. The pate of an absorbed dose in a
fetus was 0.3 mGy/day. The offsets have received
for the term of a lactation (30 days) a dose 53,5
mGy/day. For 12 months a dose in female body
was near 1 Gy.

As to concentration of DDT and its metabolites in
organs at long-term entry of small doses, here
there is a following picture. In group, which one
was subjected to combined effect '*’Cs and DDT,
the greatest concentration of DDT found out in
ovaries, where she made from 15 up to 19 mg/kg,
whereas in a liver the concentration of DDT was
within the limits of 0.032-0.192 mg/kg. In fatty
tissues the concentration of DDT made from 4.9
up to 7.68 mg/kg, and in a brain of 3.15-4.32
mg/kg. The concentration DDE in ovaries was on
the order less (1.4-1.86 mg/kg). In fatty tissues
the concentration DDE oscillated from 0.98 up to
5.38 mg/kg, and in a brain from 0.69 up to 2.7
mg/kg. In a liver the concentration DDE was
from tracks up to 0.074 mg/kg. DDD it was
revealed in a liver of female rats only in one case
in concentration of 0.032 mg/kg.

Ha pgecstoM Mecsiie COYETAaHHOTO BO3JECHCTBHUSA Ha
caMOoK Bec moTomkoB Ha 10-ii m 20-ii mens mocie
POXICHUS OBLI HWXKE, YeM B  OHOJOTHYCCKOM
KOHTpPOJIE COOTBETCTBEHHO Ha 9 u 9,8%, oaHako Bec
nmotoMkoB Ha 10-i 1eHb BO Bcex rpymmax ObLT BbILIE,
yeM Ha 3 ¥ 5 Mecsiax Bo3nencTBus. JJinHa TyJoBHUIA
Ha 20-i JeHb pa3BUTHA TAKXKE IMPEBBIIIAa 3TOT
MoKa3aTelb IO CpaBHEHWI0O ¢ 3 W 5 wecsleM
BO3EHCTBUS.

MoOUIHOCT,  TMOTJIONMIEHHOM 03Bl  Pa3JIMYHBIMHU
OpraHaMy KpBIC CaMOK B DPAaBHOBECHBIM INepHOA B
ml'p/cyTku npencrasieHa B tabnune 4. Kak BugHo u3
TabaMIbl, Hanbojee BBHICOKME BEIWYMHBI OOJTydeHHs
OTMEUYEHBl B OHJOKPHHHBIX oOpraHax. Tak, mpu
couerannoMm BoszeiictBur ' Cs u JJIT MOLIHOCTH
MIOTJIOLIEHHOH 103b1 ObuTa B runoguse 6,3 mMI'p/cyTku,
B HaamoueuHuke 4,2 wmIp/CyTku, B IIHUTOBHIHON
xkenese 5,6 MIp/cyTku. B sn9HMKAaX MOIIHOCTH TO3BI
OBLTa 3HAYUTENHHO MEHBIIE, YeM B BEINICYKAa3aHHBIX
opraHax ¥ Jaxe HIKe, YeM B  MBIIIIIAx:
coorBerctBeHHo 2,8 wu 3,8 wmIp/cytku. Ilpm
M30JIMPOBAHHOM BBEJEHHH '~ CS MOIIHOCTb J03bI B
TeX )K€ OpraHax M TKaHAX OTJIMYajiach HE3HAYUTENIBHO.
MOIHOCTL MOMIONIEHHONH 1036l B mioge Owura 0,3
M p/cytku. 3a nepuon nakrauuu (30 qHEi) MOTOMKH
noyumim o3y 53,5 mI'p/cytku. 3a 12 mecsueB 103y
oxono 1I'p.

Uro kacaercst koHueHTparwu [I/IT u ero MetabomuToB
B OpraHaxX KpPBIC-CAMOK IPH JIUTEIHHOM MOCTYTIICHUN
MalbIX 703, TO 3AeCh OOHApyKHWBAeTCA CIEIyIOmas
KapTMHa. B Tpymme, KoTopas  mojaBepraiach
COYETAHHOMY  BO3JCHCTBHUIO Ycs  ow JUIT,
HauOoubiias kouueHrparus JIJAT obHapyxuBanace B
SIMYHUKAX, TJe OHa cocTaBisia or 15 go 19 mr/kr,
Torga kKak B meueHu KouieHtpauus JJAT Obuta B
mpenenax 0,032-0,192 wmr/kr. B kupoBO#l TKaHU
konnenrpanus AJIT cocrasmsna ot 4,9 no 7,68 mr/kr,
a B mosre — 3,15-4,32 wmr/kr. Konnenrpanus JIJIE B
SIMYHAKAX ObUTa Ha mopsnok meHbIre (1,4-1,86 mr/kr).
B xupoBoii Tkanu korneHTpanys JJE komebamach ot
0,98 mo 5,38 mr/kr, a B Mmo3ry ot 0,69 no 2,7 mr/kr. B
nedeHu korneHTpanus JJE 6su1a ot cnexoB o 0,074
mr/kr. JJ1/1 6pu10 0OHApYKEHO B MEUYEHH KPBIC-CAMOK
JUIIG B OOHOM ciiy4dae B KoHueHTparuu 0,032 mr/kr.



TABLE 4

RATE OF AN ABSORBED DOSE BY DIFFERENT BODIES(ORGANS) IN FEMALE RATS IN THE
EQUILIBRIUM TERM (MGR/DAY )

TABJIMIIA 4

MOI[HOCTb O JIOLEHHOM AO3bl PA3JIMYHBIMU OP'TAHAMHU KPBIC-CAMOK B
PABHOBECHbBIU ITEPUOJA (MI'P/CYTKN)

Name of organ During *’Cs in take During *’Cs+DDT in take
Hypophysis 6.3 6.0
Brain 0.6 0.8
Blood 0.3 0.3
Intestine 4.0 2.6
Lung 1.3 1.2
Muscles 4.2 3.8
Adrenal gland 4.6 4.2
Liver 1.3 1.6
Spleen 1.7 1.5
Thyroid gland 6.7 5.6
Ovary 2.5 2.8
All body 2.6 2.5
Fetus 0.3 0.3

The factor of a metabolism, i.e. relation Koadhdumuent merabommsma, T.e.  OTKIOHEHHE

DDT/DDE in a liver was peer 2.6; in fat - 1.2; in
a brain - 1.6; in ovaries - 10.0.

DISCUSSION

At discussion of outcomes the main attention will
be given to relation of changes of indexes of a
fertility and brooding depending on a absorbed
dose of ionizing radiation and DDT.

For three months of combined effect '*’Cs and
DDT the absorbed dose in an organism of
females has compounded 234 mGy, and in
ovaries 82.5 mQGy, that has not influenced percent
of the pregnant and parturient females as
contrasted to by control, but insignificantly has
lowered a survival rate of brooding on 2-10 day
after birth. More considerable decrease of a
survival rate of brooding in the same terms was
watched on 5 month, when the stored dose in an
organism and ovaries has compounded
accordingly 390 and 137.5 mGy. On 10 month of
combined effect the decrease of a survival rate of
brooding has taken place for 1 day after birth.
The absorbed doses in an organism females and
in ovaries in this term have compounded
accordingly 780 and 270 mGy. Some relation of
a index of a survival rate of brooding to an
absorbed dose here is watched, but she is not
rather close, since. Greatest percent of the
perished offsets was watched not on 10 month,
when the absorbed dose was highest in the given
research, but on 5 month, when she was twice
less.

Development of the survived offsets on indexes
of weight and length of a trunk at combined

JAT/AJE B nedenu Obul paBeH 2,6; B xupe - 1,2; B
Mo3ry - 1,6; B ssmuHukax - 10.

OBCYXXJIEHUE PE3YJIbTATOB

[Ipu oOcCyxIeHHH pe3yJNbTaTOB OCHOBHOC BHUMAaHHUE
Oyzmer YACTATHCS 3aBHCHMOCTH M3MEHEHHUI
MOKa3zaTejaeld  IUIOJOBHTOCTM W IOTOMCTBAa B
3aBHCHMOCTH OT HAKOIUICHHOW 03Bl MOHU3UPYIOMICH
paguauuu u J/IT.

3a Tpu MecsIa COYETaHHOTO BO3ACHCTBHS B7Cs u JAT
TIOTJIONEHHAS /1032 B OpraHu3Me CaMOK cocTaBuia 234
MI'p, a B ssmunukax — 82,5 mI'p, 4to He moBIUATIO HA
HpOHeHT 6epeMeHHLIX nu pOZ[I/IBH_II/IX CaMOK 110
CPaBHEHUIO C KOHTPOJIEM, HO HE3HAYUTEIHFHO CHU3UIIO
BBDKMBAEMOCTh moToMcTBa Ha 2-10 jgeHp mocie
POXKICHUS. Bonee 3HAYNTEIBHOE CHIDKCHHE
BEDKMBAaEMOCTH TIOTOMCTBA B O3TH JK€ CPOKH
HaO0JIFO1aI0Ch Ha 5 MecsIle, KOTa HaKoIIEHHAas 1032 B
OpraHrM3Me€ W SMYHUKaX COCTaBHJIA COOTBETCTBEHHO
390 m 137,5 mIp. Ha 10 wmecsame codueTaHHOTO
BO3JICHCTBUS CHIDKEHHE BBDKHBAGMOCTH ITOTOMCTBA
MPOM30IUIO0 HA 1  JOCHb  IOCIE  POXKICHUS.
HOFHOI]_[CHHBIC JO03bl B OpFaHI/ISMe CaMOK HU B
SUYHUKAX B OTOT MEPUOJ COCTABHIN COOTBETCTBCHHO
780 u 270 mI'p. 3pmecr HabiromaeTcss HEKOTOpas
3aBHCHUMOCTD TIOKa3aTellsl BbDKMBAEMOCTH MOTOMCTBA
OT TIOTJIOIIEHHON 03B, HO OHAa HE SBIIETCA
JIOCTATOYHO TECHOW, T.K. HAWOOJBIIUH IPOICHT
MOTHOIIMX TIOTOMKOB HaOmrofancs He Ha 10 Mmecsiie,
KOT'/Ia MOTJIOIIEeHHas 1032 Oblila HauOoJjee BhICOKAs B
JIAaHHOM WCCIICIOBaHWM, a Ha 5 Mecsie, Korma OHa
OblIa BABOE MEHBIIIC.

Pa3BuTHe BBDKUBIINX IMIOTOMKOB I10 TTOKAa3aTeiIsM Beca
U JJIMHBI TYJOBUINA MPU COUYCTAHHOM B03ﬂeﬁCTBHH,



effect, when they with milk of the mother have
received by 30 day of life a dose, equal 53.5 mGy
did not differ from their development in other
groups.

Pays on itself attention that circumstance at
insulated effect *’Cs or DDT, that the maximum
perishing of brooding was watched on 10 month
and quantity perished in this term exceeded
quantity perished in combined group. However
on 5 month of researches quantity of the perished
offsets in these groups was less, than on the third
month. Therefore relation to a dose at insulated
operating *’Cs and DDT was even less, than at
combined effect. Probably, on 5 month the to
some extent potentiation effect of *’Cs and DDT
on a survival rate was exhibited, which one on 10
month was replaced by antagonism. Similar gang
of antagonism by a potentiation we watched in
our earlier research of combined influencing of
incorporated radionuclides both hyperthermia on
a fertility and brooding female rats (Dobrovolsky
L.A., 1988). It is necessary to mark, that the
concentration of DDT and its metabolites in
organs and tissues of female rats in the given
research coincides concentration of DDT found
in humans, which had not a professional contact
from DDT (Vaskovskaya L.F., 1969). Recently
was discovered new evidence concerning harmful
effect of DDT on humans. Longnecker M (2001)
noting the pre-term birth is associated with infant
mortality, when mothers serum DDE level were
greater than 45 micrograms/L. Babies' size of
survivors more likely to be small for their
gestational age.

CONCLUSION

Simulation of  long-term synchronous
incorporation of *’Cs and DDT in low doses
showed that offspring survival rate within first 30
days after birth is the most sensitive index or
marker of combined and separate radiation and
chemical factor. At that terms of exposure in
female animals leading to supreme death rate in
offspring under combined and separate impact of
¥7Cs and DDT was different. At separate impact
the peak death rate in offspring was observed on
10" month of mothers’ exposure to ionizing
radiation with dose rate 2.6 mGy/day or 0.25
mg/rg/day of DDT incorporation, whereas
minimum death rate was found at the 5" month
of impact.

Under the combined impact the maximum death
rate was on the contrary registered at 5™ month. It
can testify that combined impact at 5™ month is
resulting in amplification of disorders occurring
under the both factors load, whereas at the 10"
month the events occur by antagonistic scenario
with one factor diminishing another one. Both
under isolated and especially under combined

KOTZla OHH C MOJIOKOM MaTepu noiyuwian K 30 mHro
KHU3HH 03y, paBHYO 53,5 M['p He oTIMYANOCH OT HX
pasBUTHA B APYTHUX IPyIIax.

OO0pamaeT Ha ceOs BHUMaHUE TO OOCTOSTEIBCTBO IPH
HU30JIMPOBAHHOM  BO3JEWUCTBUU B¥Cs  wm JAT, wuro
MaKCHUMallbHasi THOENbh IOTOMCTBa HaOmomanmace Ha 10
MeCSIIe ¥ KOJIUYECTBO MOTHUOMINX B 3TOT CPOK IMPEBEIIIAIO
KOJIMYECTBO MOTHOIINX B cOYeTaHHOH rpymme. OmHako Ha 5
MecsIIe MCCIeIOBaHUI KOJUIECTBO IMOTHONINX MOTOMKOB B
STHX Tpynmax OBIIO MEHbBIIEe, YeM Ha TPETheM MECSIIE.
[TosToMy 3aBHCHMOCTH OT JO3bI IPU H30JIUPOBAHHOM
meficreun 'Cs u JJAT Obiia emie MEHbIIE, YeM IMpH
COUETAaHHOM Bo3xeicTBUM. Bo3MoXxHO, Ha 5 Mecsie
MPOSBIUIOCH B KaKOH-TO CTENEHH IOTCHIUPOBAHHOE
neiictere *'Cs u JIJIT Ha BBIKHBAEMOCTD, Koropoe Ha 10
Mecslle CMEHWIOCh aHTaroHu3sMoM. IlomoOHyro cmeHy
AHTAaroHW3Ma TOTCHIMPOBAaHHEM MBI HAaONIONANA B HAIeM
Oonee paHHEM WCCIICAOBAHWHM COYCTAHHOTO  BIIHSHUS
WHKOPITOPUPOBAHHBIX PAIHOHYKIHIOB W THUMCPTEPMUU Ha
TUTOIOBUTOCTh M TIOTOMCTBO KpbIc-caMOK (J{oOpoBonbckuit
JLA., 1988). Heo6xoauMo OTMETHUTH, YTO KOHIICHTpPAIUSI
JJT u ero meTaboIMTOB B OpraHax M TKaHAX KPHIC-CAMOK B
JTaHHOM HCCJIeIOBaHUM coBmaaaer ¢ kKoHueHtpauuen /T,
OOHApy)XEHHOH y  JMI,  KOTOpble  HE  HMEIHd
npodeccronansHoro konrakra ¢ JJ/IT (BacbkoBckas JI.O.,
1969). HenaBHO OBLIO OOHAPYKEHO HOBOE JIOKA3aTEIbCTBO
o Bpeanom Bimsinuu JIJIT Ha mroneii. M. Longnecker (2001),
OTMEYaET, YTO NMPEKIEBPEMEHHBIE POJIbl ACCOLUUPYIOTCS CO
CMEPTHOCTBIO HOBOPOXKACHHBIX, MIPU TPEBBIICHUN YPOBHS
JJIE B chIBOpOTKE KpOBM MaTepei BbilIe 45 MKr/i. Pazmep
BEDKMBIIIMX HOBOPOXKACHHBIX TIPH OSTOM MOXET OBITh
MEHBIIIe OOBIYHOTO TSI CBOETO BO3pAacTa.

3AK/IIOYEHHUE

MopaenupoBaHue OAHOBPEMEHHO TMOCTYIUIEHUS B
OpraHM3M Ha NPOTSDKCHUH JITUTEIBHOTO BPEMEHHU
Maneix 03 °'Cs u JUIT mokasano, 4to Hambosee
YyBCTBUTEIBHBIM  TIOKa3aTeleM WM MapKepoM
COYETAHHOTO W W30JHMPOBAHHOTO PAJHMAIMOHHOTO W
XIMHYECKOTO (DaKTOPOB SIBIISICTCS BBDKHBAEMOCTH
motomcTBa B mepBeie 30 mHEH mocne poxkaenus. lpu
9TOM CPOKH SKCIIO3WIIMKM CaMOK, KOT/Ia HacTylaja
MaKCHMallbHasi THOEIh MOTOMCTBA MIPH COYETAaHHOM U
H30JIMPOBAHHOM JEICTBUU YCs AT pa3nuuanucek.
[Ipu U30JUPOBAHHOM BIUSHHHA MaKCHMaJbHas THOCIb
MMOTOMKOB HaOmojanach Ha 10 Mecsie BO3IACHCTBUS
Ha MaTepell MOHU3HUPYIOUIEH paJualuu ¢ MOIIHOCTBIO
no3bl 2,6 mI'p/cytkn mim mocrymienue JAT 0,25
MT/KT/CyTKH, B TO BpeMs KaK MHUHHMaJbHas THOCIh
PETUCTPUPOBANIACH HA 5 MeCsIIe BO3ACHCTBHS.

IIpu COYETaHHOM BO3/ICHCTBUH, Hao0bo0poT,
MaKCHMallbHasi THOEIh MOTOMKOB PETUCTPUPOBAIACH
Ha 5 Mecsme. OTO MOXET CBHICTEIHCTBOBATH O TOM,
YTO COYETAHHOE BO3JIEUCTBUE HAa 5 MeEcCslE BIUSAET IO
TUIly TIOTEHUUPOBAaHUS W3MEHEHUH, HACTYHNAKOIIUX
MoJi BIMSHHEM JIBYX (akrtopoB, a Ha 10 Mmecsie
MIPOUCXOJIAT U3MEHEHUS MO TUITy aHTaroHW3Ma, KOorja



impact the linear dose—effect dependence was not onuH ¢akTop ociabiser aercTBre BToporo. Kak mpu

found. M30JINPOBAaHHOM, TaK M OCOOEHHO TNPH COYETAaHHOM
JIEMCTBUH, JIMHEHHAsi 3aBUCUMOCTD "103a-3Qdekt" He
BBIABJICHA.
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