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Abstract

Prenatal development disorders dynamics was studied in legal medical abortuses, congenital malformations (CM) —
in newborns. Both with cytogenetic effects in pregnant females, newborns and schoolchildren, resident within
contaminated territories. The study was designed for possible genetic consequences of additional exposure to
radiation from Chernobyl NPP fallout in the Belarussian population registration. Development disorders inci-
dence in legal medical abortuses and CM — in newborns correlation with territories soil contamination
density('*"Cs—15 Ciekm~) was defined. No linear dependence of children suffering CM birth frequency on per-
sonal or collective exposure doses was revealed. The linear dependence of ring and dicentric chromosomes
registration frequency on 'Cs soil contamination density and residence duration in contaminated areas was

revealed among pregnant women and newborns.
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INTRODUCTION

More than 12 years have passed since the Cherno-
byl disaster, but the related problems are still topi-
cal. Among them — a significant increase in the
number of births of children suffering congenital
malformations (CM) in Belarus, Such an increase is
connected to consequences of the Chernobyl nu-
clear power plant (ChNPP) accident (Lazjuk Gl et al,,
1994). The main radionuclides ('*7Cs and "'Sr) re-
leased from the reactor can damage hereditary
structures (mutagen effect) and disturb the normal
forming of organs (teratogen effect). The number
of persons of fertile age and children exposed to bi-
ologically significant radiation doses constitutes at
least 120,000 (Lazjuk G.Letal, 1995). These are per-
sons resident earlier or now within territories with
soil contamination density exceeding 15 Ciekm™
(555 kBqe+km™), accident consequences cleaning-
up participants and population inhabiting less se-
verely contaminated areas but with high probabili-
ty of long-living radionuclide migration from soil
to plants. In zones with soil contamination density
under 15 Ciskm - the population protection ar-
rangements were less strong in the first years after
the accident. And the mentioned zones borders
were not defined.

The literature data on genetic consequences of
low radiation doses among population are not in
agreement with each other. UNSCEAR after re-

BBEJEHHE

[Tocae HepHOOBUILCKOM KATACTPORHI Hponuio donee 12
JIET, OJTHAKO MPOOJIEMBL, CBA3AHIBLIC C HEF, 1TO-TIPCKHEMY
AKTVAIBHBL OIHA U3 HAX — 3HAYHTCILHOE VREIMYCHHC B
Besapycn poxaaemMocTi JIETen ¢ BPOAJICHHBIMI T1OPO-
Kamu paszsurus (BIP). Takoe yBeanyeHue CBA3bIBAIOT ¢
MOCHEACTBHAMH ABAPHH HA HepHOOLUILCKOM ATOMHOT
anekrpoctaniun (MADC) (Jlasiok W, u coast., 1994) na
OCHOBAHWH TOTO, YTO BBIOPOIICHHDBIC M3 PEAKTOP: OCHOB-
HBIC PaIHOHYIIH/IBL (7Cs 11 7Sr) 06114107 ClocoBHOC-
TBHIO MOBPEHKAATH HACIC/ICTBCHHBIC CTPYKTVPhI (MYTareH-
HBIF 3(PEKT) 1 HAPYIIATH HOPMWILHOC (hOPMUPOBAHIE
OPraHoB (TEPATOreHHBI APPCKT), a4 KOAHYECTBO JIMT]
PENPOJYKTUBHOIO BO3PACT M JICTCH, TTOAVUHBIIMX OHO-
JIOTHYECKH 3HAYMUMBIE JIO3bI OOYUCHHMSL, COCTAB/IIOT B be-
JlapycH 1o menblieit mepe 120 moic. (Lazjuk Goetal, 1995),
DTO W L, TPOKHBABIIME H TPOKUBAIONIUC H TCPPH-
TOPHIX C IUIOTHOCTBIO 3arpszHerust ¢obime 15 Kierm
(555 KBK*M ), VUACTHHKH JIMKBHAIIMH HOCHE/ICTBHIT
ABAPUM M HACCJICHHUE, KOTOPOE JKMBCT B 30HAX MEHEE 341~
PA3HEHHBIX, HO € BBICOKUM KO3 pripenTom neperoca
JOJITOXKUBYHIHX PAIHOHYKIHJIOB U3 TTOYBBI B PDACTEHHS.
Ha TeppuTOPHAX C IVIOTHOCTBIO 3AIPASHCHMS MCHEE
15 Kre KM~ B IEPBBIE I'O/IBI HTOC/IE ABAPHH MEPbI AU ThI
HACENCHHA OBUTH MEHEE JKECTKHMM, 4 I'PAHMLLBI TAKHUX TCP-
PHTOPHI HE OBLIH ONMPE/ENEHDL.

JlanHble IMTepaTyphbl O FeHETUYCCKHX MOCIC/ICTBUAX BO3-
JEHICTBHA MAIBIX 103 HOHU3HUPYIONTMX M3TYHCHHUIT Ha Ha-
ceneHue He oqHo3HavHbL, HKJIAP OOH noc/iie HeoHOK-
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peated examination of the problem (UNSCEAR,
1977; 1982; 1986;1988) based on doubling the
dose value of 1 Sv per generation defines the ad-
ditional birth number of children suffering diseas-
es caused by gene and chromosomal mutations
(as a leading role in CM) as 1,700 cases per 1 mil-
lion newborns in the first generation. Proceeding
from the mentioned estimation and taking into
account that hereditary pathology natural inci-
dence constitutes 3.6—4.6 per 100 children born
alive (BEIR-V, 1990) and that exposure doses in
described population cohorts are rather less than
1 Sv, many researchers consider that direct medi-
cal registration methods are unhelpful in the de-
termination of hereditary pathology increase re-
lated to additional exposure after the Chernobyl
disaster (Bochkov N.P. et al., 1992).

Special research was carried out in Western Europe
(Hungary, Germany, Norway, Finland etc.) for CM
epidemiology study in connection with the Cher-
nobyl disaster. According to EUROCAT data (Dolk H.,
Lechart MLE, 1993) no increase of birth incidence
was revealed in children suffering CM. At the same
time some researchers observed certain growth of
Down'’s syndrome and neural tube defects incidence
during the post-Chernobyl period. But no data con-
cerning relation to the ChNPP accident was found
(Bard D. et al., 1997).

For a study of possible genetic consequences of the
Chernobyl disaster multipurpose research work was
conducted at the Institute for Hereditary and Congen-
ital diseases of Belarus Republic Ministry of Public
Health. Research program included chromosome mu-
tations types and levels definition in somatic cells, em-
bryos and foetuses development disorders both with
children suffering CM birth incidence dynamics studly.

CYTOGENETIC EFFECTS

The cytogenetic effects were studied in critical
population groups — in pregnant women, new-
borns and schoolchildren, resident in the most in-
tensively contaminated regions of Gomel, Mogilev
and Brest provinces. Peripheral blood lymphocyte
cultivation and registration of chromosome aber-
rations were conducted according to generally ac-
cepted methods. The summarised data are shown
in table 1. The evacuated pregnant women (1*
group) and their newborns together with persons
living for a long time in contaminated territories
(2™ and 3" groups) received biologically effective
raciation doses that became appairent with dicen-
tric and ring chromosomes number increase. Mu-
tagenic effect in evacuated females was found to
be less expressed than in those resident within the
zone of strict radiological control (ZSRC) for 2 or
more years (3" group). According to data of cyto-
genetic studies among schoolchildren from
Lunenetsky and Stolynsky regions of Brest prov-
ince with soil contamination density 1-5 Ciekm~*

parHoro (UNSCEAR 1977; 1982; 1986; 1988) paccmor-
PEHMs FTOM 1POGIAEMbI, OCHOBBIBASACH Ha Y/IBAUBAIOIICH
J103¢€, pasHO# 1 3B HA MOKOJEHHE, ONPE/ICIICT BOZMOK-
HOCTDL MPHUPOCTA POKIACHHI JeTel C 3aD0NneBAHMSIMH,
OBYCJIOBIEHHBIMM M€ HHBIMH M XPOMOCOMHBIMH MY TALMASA-
MH (BONBIIMHCTBO M3 KOTOPLIX 1 ecTh BITP), 5 1700 ciry-
qasx Ha 1 MJIH. HOBOPOK/JIEHHBIX B [IEPBOM MOKOJCHHH.
Wcxo/st 13 9TOH OLEHKH U YYUTBIBAA TO, YTO €CTCCTBCH-
HAS 4ACTOTA HACAECACTBEHHOM MATOJOIMH COCTABISET
3,6—-4,6 na 100 poxgiennbix xusbiMi (BEIR-V, 1990), a
JIO3bL, TTIOJIYYCHHDBIC BBILICTICPEYHCICHTTBIMM KOHTHHICH-
TAMM HACEIEH M Belapyen 3HauuTebHO HIKe | 3B, MHO-
M€ UCCICIOBATEIH CHHTAIOT, YTO MPAMBIMH METO/lAMH
MEIMIMHCKOIO YYETA HEBO3MOKHO VCTAHOBUTE HAITHYHE
NPHPOCTA HACACACTBEHHON MATOJOIHH, CBA3AHHON C
JIOMOMHHUTEIBHLIM OOJIVUEHHEM, BCICACTBHC YepHOODLLITL-
ckomt katactpodnl (boukos HIL u coant, 1992),

B crpanax 3anajgHor Esponst (Benrpuu, lepmanmu, Hop-
Berun, PUIISHINK | JIP.) ObUIM MPOBEACHBI CICHMAIb-
HBIE HCCCAOBAHNSA 110 M3YYEHHIO 3MHjieMuo/iorun BITP
B CBA3H C YePHOBBUILCKOM KATACTPOQOI: KAK OTMECUCHO
B 0606HIeHHBIX AaHHBIX EUROCAT (Dolk H., Lechart ME,
1993) ysenmueHns vactorhl poxaenus jaere ¢ BITP e
obHapyxeno. Bmecre ¢ Tem, psyi nccaeiosareiein Hadmo-
JATA HEKOTOPOE YUalCHIE CIYyYacB cuuipoma Jlayna u
JAe(PeKTOB HEPBHO TPYOKH B MOCIEHEPHOOLIILCKHIT T1e-
PHOJL, O/IHAKO JIAHHBIX O B3AMMOCBA3H 3TOTO C dBAPHEN
Ha YADC yeTaHoBUTE He yaaiock (Bard D. et al, 1997).

B memsx u3ydeHus BO3MOMKHBIX MFEHETHUYCCKHX MOCIC/-
cTuil Yepnobdouibckoit katactpognu 8 HUH nacue-
CTBEHIIBIX U BPOMKICHHBIX 3a00/eBanuit M3 Pecriybamku
Benapych nposeieHo MHOTOIIAHOBOC HCCACAOBAHME,
BKJIIOYAIOIIEE ONPEAEICHHE BHIOB U YPOBHA MYTAlHH
XPOMOCOM B COMATHYECKMX KJICTKAX, U3YYCHHE JIMHAMH-
KH HAPYUIEHHEI PA3BATHS Y 3MOPHOHOB H TUI0/IOB M POXK-
JACHHSA JCTCH C BPOAK/ICHIBIMH MTOPOKAMH PA3BHTHAL.

IIUTOTEHETUYECKHE D®DEKTbDI

Lurorenernueckue 3PexTs U3YUAIH B KPHTHYCCKUX
rPVIITIAX HACEIEHHS — YV BEPEMEHHBIX, HOBOPO/ICHHBIX
M IIKOJIBHHKOB, TPOKUBAIONINX B HAMBOJIEE 3arPA3HEH-
HBIX PYIHOHYKIMAAMH panoHax [oMensckon, Moruies-
ckoit 1 bpecrckorn obnacrei. Kyasrusuposatme aumgo-
LHTOB NEPUMEPHUECKOI KPOBU W y4eT adeppariui Xpo-
MOCOM TPOBOJIM/IH 110 OBIETPUHATHIM MCTOAHKAM.
OB06MEHHDBIC JAHHBIC TTPUBEC/ICHDI B Tadsuie 1. 1o atum
JAHHBIM 3BAKYHPOBAHHbIC OCPEMCHHBIC KCHITHHBL (1-51
IPyMIa) U MX HOBOPOKICHHDIE JICTH, A TAKKC JIHLA, [TPO-
SKMBAIONTHE B TEYEHHE JUIUTEILHOIO BDEMCHH HA 3arPsi3-
HEHHBIX TCPPUTOPHAX (2-5 M 3-8 TPYIINBI) HOIYHIIH OHO-
JIOTHYECKH A(PPEKTUBHBIC JO3b] HOHU3UPVIONTHX M3JIyYe-
HHE, 4TO MPOSBUIOCH YBETHUEHHEM YU IMHCHTPHYCC-
KIX M KOJIBLEBBIX XpoMocoM., Myrarexnbii aggexr y
IBAKYHUPOBAHHBIX JKCHIIHH OKA3WICA MCIIbILIE, 9€M V JKCH-
ILLHH, [TPOKUBABIIHX B 30HE KECTKOTO PA/IMOIOIHHYECKO-
ro kortrpos (37KPK) B Tedenue 2 sier u donee (3-4 rpyri-
ra). [1o JaHHBIM MTOI'CHETHYECKHX HCCIICAOBAHUE Y
MIKOJLHHKOB JIyHenekoro 1 CTOIHHCKOro panoHos bpe-
CTCKOM OBJIACTH C TWIOTHOCTBIO 3arpsisnetmst 1-5 Kire kv
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TABLE 1

DICENTRIC AND RING CHROMOSOMES REGISTRATION INCIDENCE AMONG DIFFERENT GROUPS OF BELARUSSIAN POPULATION

TABJALA 1

HACTOTA BbIABIIEHWA AWLEHTPUYECKIWX W KOJBLIEBBIX XPOMOCOM B PA3NU4YHbIX TPYNMAX NONYNALWW BENAPYCY

Dicentric and Ring Chromosomes

Province Year of Study Persons from Contaminated Regions Registration

Number Contingent Incidence, %
Gomel 1986 18 1% group of females* 0.37+0.09
Gomel 1986 18 Newborns 0.38+0.10
Gomel 1987 25 2" group of females ** 0.21+0.05
Mogilev 1988 8 3" group of females *** 0.57+0.16
Mogilev 1988 22 Newborns 0.42+0.07
Brest 1992 15 Schoolchildren 0.36+0.08

Persons from zone of control

Novopolotsk city 1986 16 Females 0.04+0.03
Grodno city 1987 21 Newborns 0.15+0.05
Grodno city 1989 21 Newborns 0.134+0.05
Minsk city 1990-1991 30 Females 0.12+0.04
Minsk city 1990-1991 30 Newborns 0.04+0.02
Minsk city 1993 20 Schoolchildren 0.16+0.06

Note. * Pregnant women evacuated from the most heavily contaminated zones of Gomel province in May 1986; * *Pregnant women resident for one year
within '¥'Cs contaminated territories with soil contamination density 15 Ciskm™ and over; ***Pregnant women resident for 2 years and more within
9705 contaminated territories with soil contamination density 15 Ciekm and over.
Mpumedanie. * bepeMeHHbie, 38aKyMPOBAHHbIE U3 HAMBONEE 3arPA3HEHHLIX 30H [OMENLCKOR o6nacTi B Mae 1986 r.; ** GepemeHHbie, NPOXKUBLLKE B
TEYEHIE TOfa Ha 3arpsaHeHHbIx '*'Cs TeppuTOpUAX © NNOTHOCTLIO 3arpAaHernA 15 Kuskm ™ v Gonee: *** BepemenHbie, NPOXMBLIME 2 roga u Gonee Ha
3arpaaHenHbIx ' Cs TeppUTOPUAX C NNOTHOCTBIO 3arpaaHenus 15 Kiuskm ™ v Gonee.

(with ""Cs) the dicentric and ring chromosomes
frequency (0.36+0.08%) was virtually equal to in-
dices in pregnant females evacuated from Gomel
province in May 1986 and higher than in those re-
sident in the contaminated territory for nearly one
year. Similar results were received by other re-
searchers too (Smith D.W., 1982; Yeliseyeva M.,
1991; Pilinskaya M.A., Dybinsky S.S., 1992; Burla-
kova E,, 1995),

DEVELOPMENT DISORDERS STUDY
IN LEGAL MEDICAL ABORTUSES

The Institute for Hereditary and Congenital Discase
experience in embryo malformations registration
was used for Chernobyl disaster teratogen and mu-
tagen effects estimation. Morphological data for
more than 10,000 legal medical abortuses (concep-
tion product received as a result of pregnancy ter-
mination in a medical institution by female request)
were available there. Gestation age was 5—12 weeks,
all received in Minsk. Between 1986—1995 the 2,701
abortuses from the most severely contaminated re-
gions of Gomel and Mogilev provinces were studied.
Within studies conducted in Minsk together with
those in named provinces the majority of embryos
were found to have been damaged during curettage
so not all the viscera could be examined in every
case. Hence malformation incidence was calculat-
ed not per total number of embryos examined with
binocular stereomicroscope, but per those in whom
a given organ was studied and gestation age exceed-
ed physiologic persistence terms of embryo struc-
tures for every specific malformation.

As a result of the study of more than 31,000 cases,
the malformations incidence increase was not

110 '9Cs4acTOTa AMLEHTPHYECKHMX M KOJIBLIEBBIX XPOMOCOM
(0,3620,08%) 6buU1a NPAKTHYECKH HA YPOBHE OKA3ATCICH Y
OEPEMEHHBIX JKEHIIUH, 3BAKYHPOBAHHBIX W3 [OMEIhCKOI
obmactu B Mae 1986 r, 1 6osee BHICOKO, 4eM y GepeMeH-
HBIX [OMEIIBCKOM OGIACTH, MPOKUBIIMX Hil 3aIPA3HCHHOF
PAHOHYKITHIAMH TEPPHUTOPHM OKOIO OJIHOIO rojid, CXoj1-
HBIC PE3YJILTAThI MOJYYEHDBI U JAPYIUMH UCCIICTOBATEISMN
(Smith DW,, 1982; Ennceesa UM, 1991; [MTiwmmickas MA,
Heidounckuit C.C, 1992; Burlakova E., 1995).

UCCIIETOBAHUE HAPYIIIEHU PA3BUTHS V
JIETAJTBHBIX MEJJUIIHHCKHUX ABOPTYCOB

JU1st OLIEHKK TEPATOreHHOro 1 MyTareHHoro agyperros Hep-
HOOBUILCKOH KatacTpodbl ucronbaosat onsrr HUM nacnes-
CTBCHHBIX M BPOMJICHHBIX 3a00/ICBAHIIT 110 YHETY TIOPOKOB
PasBUTHA Yy BMOPHOHOB. MIHCTUTYT PACONaral K MOMEHTY
aBapHK MOPPONOTHYECKUMH JIaHHBIMH Bosiee gem o 10 000
JIETANBHBIX MEIMLIMHCKHX a60PTYCOB (MPOJIVKT 3a4aTHs,
MOJIYYEHHDIA B PE3YABIATE MPEPBIBAHMS OCPEMEHHOCTH B
ME/IMLIMHCKOM YUPEKICHHH T10 HKETAHUIO MKCHILUILL) OBY-
JIITOPHOI'O BO3pacTa 5—12 ey, nmomayyeHusix 8 MuHcke, B
TedeHne 1986—-1995 rr. 661 ncenegosan 2701 abopryc mu3
HANBOJIEE 3ArPA3HEHHbBIX PAFIOHOR [OMEIIBCKOM 1 MOrmies-
CKOIT 00nacTer. B ncanejoBanmsix Kak B MHHCKE, TAK U B yKa-
BAHHBIX OOIACTAX BOIBIIMHCTBO 3APOBITICH OKAZUTHCh [10-
BPEHAYICHHBIMHA TTPH KIOPETAKE, BCIE/ICTBHE YETO HE BCE OPIa-
Hbl B KLKIOM CITy9ae ObUIH JOCTYITHBLE M3ydeHHIO. [loaromy
YACTOTY TIOPOKOB PACCUMTBIBAIM HE HA OOINEC KOJIHMYECTBO
H3YHEHHDIX C ITOMOTIBIO SHHOKYIBIPHOTO CTEPHOMHKPOCKO-
113 3aPO/IBLIICH, 4 JIMIIb HA TEX, Y KOTOPBIX JAHIbIA OpraH
ObUI MCCIEIOBAH M BO3PACT KOTOPBIX MPERBIIIAT CPOKH (hH-
3HOJIOIMYECKOTO NEPCHCTHPOBAHUS IMOPHOHAILHBIX
CTPYKTYP VISl KKIOI'O KOHKPETHOIO TIOPOKA.

B pesynsrare uccneposanus 6onee 31 000 aboprycos ye-
TAHOWICHO (Tabnuiia 2), 4to B MUHCKE 9acToTa Hapyllie-
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present among abortuses in Minsk (table 2). In con-
taminated regions of Gomel and Mogilev provinc-
es the malformation incidence reached a value of
7.21% that reliably exceeded indices in Minsk.

HUI PA3BUTHS ¥ MEAUIIHHCKHX a00PTYCOB HE BO3POCIIA.
B sarpsisHeHHbIX pafionax [oMennekon 1 MOrmieBeKorn
0BIACTEN YACTOTA NOPOKOB JOCTHTIIA 7,21%, uTO 10CTO-
BEPHO MPEBBIIAIO MOKA3ATEH 110 MUHCKY,

TABLE 2
MALFORMATIONS INCIDENCE IN LEGAL MEDICAL ABORTUSES IN BELARUS
TABNWLA 2
HACTOTA NOPOKOB PA3BUTWA Y NETANbHLIX MEQWUWHCKIX ABOPTYCOB B BENAPYCH
Studied Region
Parameter Minsk city ZSRC
1980-1985 Years Period | 1986—1996 Years Period | 1996—1995 Years Period

Studied abortuses number 10,168 20,507 2,701
Malformations Incidence / Studied Specimen Number, % 5.60 4.90 7.2
Central Nervous System Malformations 0.32 0.53 0.54
Polydactylism 0.63 0.53 0.79
Extremities Reduction Malformations 0.07 0.10 0.28

Note. * Substantial differences (p<0.05).
Mpumeqanme. * [ocTosepHsie pasnuyma (p<0,05).

The detached forms of nosology analysis results in-
dicated that all malformation incidence increased
in contaminated regions. Harelip and cleft palate,
kidney and ureter doubling, polvdactylism and neu-
ral tube defects were leading malformations there,
The named malformations are of heterogeneous
aetiology. Dominant mutations role is high in poly-
dactylism genesis. Arrhaphias (both facial and neu-
ral tube) are malformations with genesis depend-
ing mainly upon multiple factors, whereas genetic
factors role in kidney and ureter doubling is not de-
fined at all. We observed neither any aneuploidy
(mono- and trisomy) increase in medical abortus-
es, nor direct teratogen effect in the form of organ
germ cells focal necrosis as one of the embryo ra-
diobiological reactions. All that did not allow pre-
cise estimation of ionizing radiation possible role
in malformation incidence increase among medi-
cal abortuses received from women resident in con-
taminated regions.

CONGENITAL MALFORMATIONS
INCIDENCE STUDY IN NEWBORNS

CM registration in many states is used as the moni-
toring arrangement for consequences of detrimen-
tal environmental factors’ impact on human fertili-
tv function, in particular — on hereditary structures
and the developing foetus. For that, regional, nation-
al and international genetic monitoring projects arc
conducted. Depending on the exact purpose, avail-
able resources and amount of population under
control, all the CM or only a certain part of them,
fixed within the early neonatal period or age up 1o
one year are subject to obligatory registration. More
rarcly CM lixed in other age groups are registered
for monitoring purposes.

The Belarus National Monitoring Program concern-
ing registered CM forms enumeration and registra-
tion methodology is comparable to one adopted by
the European (EUROCAT) and World (Internation-
al Clearingnouse) Register Systems. According to the
Belarus National Monitoring Svstem those CM are

AHAIHAS JITHAMMKH OT/IENbHBIX HO300MMYECKHX (POPM 110~
POKOB IMOKAZWIL, UTO B 3ATPA3HEHHLIX PAHOHAX VBCIMYIIACH
YACTOTA BCEX [TOPOKOB, DOICE BCETO HACTOTA HC3APALICHMSI
ryobl M HEO, VIBOCHHS [TOYCK H MOYCTOYHHKOB, NOJTH/IIK-
THIHH U JIE(PEKTOB HEPBHOM TPYOKH. YTIOMSHYTBIC TOPOKH
ITHOMOTHYECKH TETEPOIeHHBL. B IPONCXOAJICHN 10J11-
JAKTHIMH BETHKO 3HAYCHNE JIOMHHAHTHBIX MY T ApPa-
(hrn (KAKIIMIA, TAK M HEPBHOM TPYOKK ) — MOPOKH ITPEHMY-
MECTBCHHO MYJIBETH(PAKTOPHATBHOTO 'EHER, 1 BKI]| 'CHC-
THYCCKUX (PAKTOPOB B BOSHUKHOBCHHE Y/IBOCHHI TIOYCK H
MOYECTOUHHKORB BOOOIIE HE ONpeaeieH. Mbl HE HADTIO TN
Y MEIMITMHCKHUX 200PTYCOB MPHPOCTA AHEYTUIO/ A (MOHO-
WL TPHCOMEI ), HE V/IUIOCH TAKKC BBIABUTD ITPAMOF TCPA-
TOreHHDLIN APPERT B BUAE OYATrOBOI MMOEH KICTOK 3dKITd-
JIOK OPraHOB KAK O/IHY U3 PATHOOHOIONHYCCKHX PEAKIHIT
aMOpHoHa. Bee 910 HE NMO3BOAACT OHO3HAYHO OHCHHTh
BO3MOZKHBIA B MOHHBHPYIOMAX H3JIYYCHHIN B YBCIIYC-
HUEC YACTOTHI HAPYIIEHHIT PASBATHSA Y MEMTIMHCKHX a00p-
TYCOB, HOMVHCHHDBIX V KHTEILHNILL 3aTPI3HCHHBIX PAMO-
HYVIJTA/IAMH PAHOHOB.

HUCCIEJTOBAHUE YACTOTBI BITP
Y HOBOPOK/TEHHBIX

Vuer BITP B0 MHOIHX CTPAHAX MHPA HCHTOJIL3VIOT KAK d11-
HAPAT CICKCHHS 31 MOUIEJACTEMAMI BOSJICACTBHA BPE/L-
HBIX (PAKTOPOB OKPYKAIOIICH CPE/IBI HA PEHTPOYKTHBHYIO
(PYHKIHIO YENOBEKL, B YACTHOCTH, HA HAC/AC/ACTRCHHBIE
CTPVKIVPBI U PA3BUBAIOIIHIICS 3aPO/ibiiL JList 3TOro mpo-
BOJIATCA PEFHOMAIBHBIC, HAMOHMIBHBLIC M MCKIOCYAAP-
CTBCHHBIC TEHETHYECKME MOHHTOPHHTH. B 3aBHCHMOCTH
OT LEJIEN, BOIMOKHOCTEH HCCIC0OBATEIICH H PA3MCPA KOH-
TPOIMPYEMOL TOMVIBILIMK OOA3ATCALHOMY VHCTY T10JYIC-
JKAT BCC WITH TOJILKO orpeacacHian 9acts BIP, veranon-
JIEHHBIX B PAHHUI HECOHATMIBLIBIN TICPHOJL IUTA B BO3PAC-
TE 10 1 roja. Peske B LCIX MOHHTOPHILA PETHCTPHPYIOT
BIIP, VCTAHORICHHBIC B JIDYIUX BO3PACTHBIX I'PYIITAX,

HaMOHANbHBII MOHUTOPUHI' BeJapycH 1Mo rnepeyHio
yuuThIBAeMbIX (popm BIIP 11 METOAMKE HX yHETd CONOC-
TABUM ¢ MOHHTOPHHI'OM, HPHHATBIM B EBPONEACKON
(EUROCAT) 1 Beemupnort (International Clearingnouse)
cUCcTeMax peructpos. [o cucreme HanuoHaIsHOro Mo-
HUTOpHUHIa benapycu pernctpupyior te BIP, kotopbie
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registered that were exactly diagnosed with no
dependence on physician’s skill and medical insti-
tution technical equipment levels. Those CM are
named as Strict Registration Malformations (SRM).
A list of SRM, subject to compulsory registration is
shown in table 3. In total the SRM constitute up to
44-50% of all the CM manifest forms registered in
maternity hospitals in Belarus. For every case of SRM
the physician that made the diagnosis completes a
special card then sent by mail or PC to Republican
Medic-Genetic Centre (RMGC). The registration
completeness assessment and diagnosis specifica-
tion are held by the Institute for Hereditary and Con-
genital diseases staff during missions to regions or
consulting families in RMGC. The summarised data
are defined more precisely every six months.

The results of studies carried out are shown in table 3,
where the SRM in three zones are compared 4 years
before and 10 after the ChNPP accident. The data
shown in table 3 indicate that SRM incidence has
increased in all three zones but especially signifi-
cantly in one with 'Cs soil contamination focuses
of density values 15 Ciskm~ and over.

Besides the CM incidence study in the National
Monitoring System framework, the additional anal-
ysis of all the manifest forms of CM diagnosed in
early neonatal period was held in ZSRC. Those
forms’ dynamics were of a similar trend, no pecu-
liar forms of embryo development were revealed.

Ministry of Public Health of Belarus official statis-
tics data also show evidence of CM incidence con-
siderable increase (from 12.5%.in 1985 up to 17.7%o

OJHO3HAYHO JHATHOCTHPYIOT HE3ABHCHMO OT VPOBHSI
HNO/IFOTOBKH BPAYa M TEXHHYCCKOI'O OCHAIECHWS MEJTH-
LHHCKOTO yupexieHus. D1 BITP HaspaHbl nopokamu
crpororo yuera (ICV). [Mepeuenn TCY, noanexammx
00A3ATE/ILHON PETUCTPALIMK, HPUBE/ICH B Tadmuie 3, Cym-
mapno MCY cocrapnaor 1o 44-50% or seex manmdgect-
HBIX (popm BITP, perucrpupyembix B POIOBCHOMOTATEN -
HBIX yupexaeHusax benapycn. Ha kbt cryuait [1CY
BPAY, VCTAHOBUBIIM JIHATHO3, COCTARIACT CHENHATLHYIO
KAPTY, KOTOPYIO OTCBUIAIOT 110 OYTE MW NMEPEAaIoT ¢
NMOMOIIBIO DBM B PecrybiimKaHCKHIT MCJIMKO-IeHe THYCC -
KHit Lentp (PMI'LL). Vaer nosHoTe! perucTpatipm v yrod-
HCHMC JIHATHO3A MPOU3BOAT cOTPpyaHukn HHMH nacue-
CTBCHHBIX W BPOMKICHHLIX 3a00J€BAHUI 11PH BBICHIAX B
PafioHbl HIIH KOHCYJILTHpoBatnu cemert B PMILL Kaxoe
MOAYTOIHE CYMMHUPOBAHHBIC JJAHHBIE YTOUYHSIIOT,

Pe3yapTaTel MPOBEACHHBIX HAMH HCCHACLOBAHNII
NPEJICTABICHDI B TAOAMIE 3, B KOTOPOI CONOCTABIIE-
Ha gacrora TCY B 3 30Hax 32 4 rojga /1o asapuH Ha
HYADC m 3a 10 net nocne nee. Yacrora [NCV Bospocia
BO BCECX 3 30HAX, HO OCOOEHHO 3HAYUMO B 30HE, IJIC
HMEIOTCH O4arn sarpssienus ' Cs s 103ax 15 Knekm—
1 bonee.

Kpome ncenenopannii yactorst BITP B pamkax HarpoHwib-
HOIo MOHHTOPHHTA B 37KPK nposeieH JonominmenbHbii
AHAIM3 BCEX MAHM(PECTHBIX (popm BIIP, sinarnoctu POBaH-
HBIX B PAHHWI HCOHATAIbHLIA NEPHOJL, JIMHAMIKL UX HMe-
JId QHWIOTHYHYIO HANPABICHHOCTH: HCOOBIYHBIX (POPM Ha-
PYIIEHHI SMOPHOHDIBHOIO PA3SBHTHA HC OOHAPYKEHO.

O 3HauuTenbHOM yBemmaeHun (¢ 12,5%e 8 1985 1. 1o
17.7%0 8 1995 1) wactorsl BITP CBHACTEALCTBYIOT M JiaH-
HBIC OPHIMATLHON CTATHCTHKY MUHHCTEPCTBA 3/IPABO-

TABLE 3
SRM ABSOLUTE NUMBER AND INCIDENCE IN BELARUS FOR 1982-1996 YEARS PERIOD (PER 1,000 BIRTHS)
TABNAUA 3
ABCOMMOTHOE YXCNO W YACTOTA NCY B BENAPYCI 3A NEPWO[ 1982-1996 T, (HA 1000 POAWNBLLWXCS)
TTCs Contamination Zone Control
SRM >15 Ci-km™? (17 regions) >1 Ci-km~? (54 Regions) (30 Regions)
1982-1985 1987-1996 1982-1985 1987-1996 19821985 1987-1996
Years Period Years Period Years Period Years Period Years Period Years Period
Anencephaly 0.28 0.50 0.24 0.67* 0.35 0.57*
11 32 48 254 23 78
Spina Bifida 0.58 0.91 0.67 0.97* 0.64 0.96*
23 59 132 368 42 132
Harelip and/or Cleft Palate 0.63 0.93 0.70 0.94° 0.50 0.99*
25 60 137 356 33 135
Polydactylism 0.10 1.04* 0.30 070" 0.26 0.60*
4 67 60 267 17 82
Extremities Reduction Malfarmations 0.15 0.53* 018 0.36" 0.20 0.24
6 34 36 136 13 33
Gullet Atresia 0.08 0.08 012 0.15 0.1 0.14
3 5 23 56 7 19
Skin-covered Anus 0.05 0.09 0.08 0.10 0.03 0.07
2 6 16 38 2 9
Down's Syndrome 0.91 0.82 0.86 1.04 0.63 0.95*
36 53 170 393 41 130
Multiple Congenital Malformations 1.04 2.32° 1.41 2.09* 1.18 1.69*
41 150 277 792 77 231
Total 387 7.21° 4,57 7.01* 3.90 6.21*
151 466 899 2660 255 849
CM Incidence Increase Rate, % 86 54 59

Note. * Significant differences (p<0.05) of CM incidence before (1982-1985 years period) and after (1987-1996 years period) the Chernobyl disaster.
Mpnmedanne. * [locTosepHsie pa3nuing (p<0,05) yactotel BMP po (1982-1985 rr.) v nocne (1987-1996 rr.) YepHoBbINbCKORA KaTacTpodbl.
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in 1995). The ministry is conducting registration of
newborns suffering CM in maternity hospitals of the
Republic.

The endeavour to fix the teratogen effect presence
via monitoring after additional radiation exposure
in pregnant women turned out to be ineffective. We
succeeded in receiving data only for 4,986 children
from ZSRC and 30-km zone that were born in De-
cember 1986 and January—February 1987, ie. for
those with prenatal development critical periods
elapsing within the first months following the Cher-
nobyl accident. Various forms of SRM were revealed
in 15 of those children, i.e. not quite enough for sta-
tistical analysis. The abortuses study is useless for
such purposes as the presence of mutagenic effect
preceding conception can’t be excluded.

To fix the possible connection between the CM in-
cidence increase and mutations’ elevated level, sep-
arate nosologic forms dynamics were studied among
malformations, having in genesis a significant role
in mutation component. As shown in table 3, poly-
dactylism, multiple CM and extremities reduction
malformations are increased most of all. Justin these
three groups of the SRM genesis the de novo domi-
nant mutations make the highest contribution. At
the same time no increase took place in ZSRC con-
cerning the number of cases of trisomy 21 — the
most frequent chromosome disease related to the
de novo mutation.

Thus, no convincing data about the SRM inci-
dence increase in the ZSRC relation to muta-
tions were received. But the statistically signif-
icant increase in easily diagnosed polydactyl-
ism cases both in abortuses and newborns, and
evident growth of the CM multiple forms, that
are related to gamete injuries consequences,
can be considered as an indicator of the addi-
tional mutagen factor impact on parental ga-
metes.

The SRM incidence in Gomel and Mogilev provinces
rural regions (as those most severely contaminated
with ChNPP fallout) comparison to cumulative aver-
age-group (table 4) and collective dose values, re-
ceived by the named regions’ population, was con-
ducted to reveal the CM incidence increase’s possible
relation to Belarus population’s additional radiation
exposure. All data concerning radiation dose values
were obtained by the Belorussian Institute for Radia-
tion Medicine and Endocrinology. Similar parameters
were investigated as study control in Vitebsk province
not contaminated with ChNPP radionuclides.

The radiation doses received by population were
formed from external and internal irradiation.

External irradiation was caused by y-radiation from
radionuclides ('*2Te/1, '3'1, ""Ba/La, »Zr/Nb, '*1%Ru,
HLIHCe, ¥137Cs) deposited in human residence ter-
ritory. The fallout radionuclide content and exposi-
tion dose rate measurement results, both with radi-

oxpaHeHus benapycu, BEAYIIETO y4eT HOBOPOMK/ICHHBIX
¢ BIIP B pO/IOBCTIOMOTATEIBHbBIX YUPEHKICHHUAX PECTTYD-
JIHKHM,

[MoneITKA ¢ TOMOIIBIO MOHHTOPHHIA ONPEAC/IHTD HAIIH-
gHE TEPATOreHHOro apheKTa BCACACTBHE JONTOTHHTE b~
HOro 061y4eHHst HEPEMEHHDBIX JKEHIMH OKA341aCh Oe3yC-
nenHoM. HaMm y1anocs NoayunTh CBeIeHHs JInib 0 4980
apersax 13 37KPK 1 30-KiioMeTpoBOM 30HbI, POAKACHHBIX
B jiekadpe 1986 r. u susape—espane 1987 ., T.e. 0 Tex,
KPUTHYECKHI NEPHOJ BHYTPUYTPOOHOTO PABBHTHI KO-
TOPBIX HPOXO/AMII B [IEPBBIC MECATIBI NOCIE aBapu. V 15
M3 3THX JIeTeH OOHAPYKeHb! pasiatbie hopmet [TCY, 410
HEAOCTATOUHO JYIsl CTATHCTHYCCKOTO aHin3a. ccueio-
BAHHE A00PTYCOB Ut TAKMX LEJICH HENPHUTOAHO, MO~
CKOJIBKY HEJb38 MCKITIOYHTH MY TareHHbI 3(DPeKT, Ipet-
MECTBYIONTHH 3249 THIO.

JL1st TOTO, 4TOGB! VCTAHOBHTH BO3MOKHYIO CBA3L MCH/LY
YBEIMYCHHUEM 4ACTOTH! BITP M BO3POCHINM YPOBHEM MY-
TALMN, ObUTA U3YHEHA IMHAMHKL OTACIbHBIX HO30J10I'1-
YECKHX (POPM NOPOKOB, B TPOMCXOMKICHHH KOTOPBIX /10~
CTATOYHOE 3HAYECHHE UMEET MYTAITHOHHAA KOMITOHEHTA,
Kak ciesyer u3 AaHHbIX Tabauibl 3, Hosee BCero ysesim-
YMJIOCH KOJIMYECTBO MOJHAAKTHIINI, MHOKECTBEHHbIX
BITP 1 peiyKIHOHHBIX TTOPOKOB KOHCYHOCTEM. MMenno
B paspHTHE 3THUX TPEX rpynn [CY nanGobmil BRI/
BHOCHT d€ NOVO JAOMMHAHTHBIE MYTaliMy, Bmecre ¢ 1em
VBEJIIMUCHMSI YUC/A Cydaes TpucoMun 21 — nanbosee
YACTON XPOMOCOMHOF OOJIC3HH, CBA3AHHOM C MYTAIIHEH
de novo, — B 32KPK He niponsonuio.

Taknm 06pasom, yOeANTENbHBIX JIAHHDBIX O TOM, YTO VBC-
smuenne yactorsl [TCY B 37KPK CBA3AHO ¢ MYTALIHAMH,
Mbl HE NOAY4HIH. OQHAKO CTATHCTHYCCKH 3HAYHMOC YBC-
JIHHEHHEC KOTHYECTBA CJIYHAEB JIETKO JIMATHOCTHPYEMOH
MOMMAAKTHIIMN KAK vV aB0PTYCOB, TAK U ¥ HOBOPOK/ICH -
HBIX, H 3AMETHbINA IPHPOCT MHOKECTBEHHBIX (hopm BITP,
KOTOPBIE B 3HAYHUTEILHON CTENEHN OTHOCATCS K OCC/1-
CTBHSAM TAMETHYECKHX [TOBPEAKIACHHI, MOTYT OBITh OLIC-
HEHBI KAK HH/IMKATOPbL! BO3/ICHCTEHA HA TAMETHI POJINTE-
JICHT JIONOJIHMTENBHOTO MYTAIEHHOTO (pakTopa.

JLtst YCTAHOBNIEHMS BO3MOKHOM CBA3H YBEIIHMHUCHIA HaACTO-
bl BITP ¢ JIONOMHUTELHBIM OO/Iy4eHHEM HaceaeHust be-
J1IapycH ObUIO MPOBEAEHO CONOCTARNCHHE YaCTOTh [TCY B
CENbCKUX PAHOHAX TOMETBCKON 1 MOIHIICBCKOR O0IaCTeH
(kaKk B HANBOJIEE 3arPA3HEHHBIX BEIOpOCaMH YADC) ¢ Ky-
MVJISITUBHBIMM CPEIHETPYIITIOBBIMHE (TA0IMLIA 4) H KO/UICK-
THBHBIMH JIO3AMH, [TOJIYYCHHBIMH HACEJICHHUEM 3THX Paiio-
HOB (BCE JIaHHBIC, KACAIONTHECS /103 OOITyUCHMS, TTOYVYCHBI
B benopycckom HUM pajimalinoHHOM MEHMHBL 1 9H/L0-
KPHUHOJIOIHK), B KA4ECTBC KOHTPOJIS ObUTH HCC/IE/IOBAHb]
AHWIOIMHHbIE TOKA3ATEIN B CEJILCKUX pernonax Bured-
CKO¥ 0BJ1ACTH, HE 3arPA3HEHHON PYIHOHYKIIIaMH YADC.

Jlo3b1, IOJIY4EHHbBIE HACEJEHHEM, (POPMHPOBLIHCH 34
CUEeT BHEIITHETO M BHYTPEHHETO OOIYICHHSI.

BuemHee obiydeHue 6bU10 0OO0YCIOBIEHO y-U3ITy4CHUEM
paguonyrgos (2Te/l, 411, 9Ba/La, “*Zr/Nb, '"*!%Ru,
ML Ce, 134137Cs), BRIMABIIMX HA TEPPUTOPHIO POKUBA-
HuUst TIofer. Jist pacyeTa JJ03 BHEIHETO O0/y4eHus uc-
[OJIB30BAHBI PE3YBTATH M3MEPEHHI PATHOHYKIH/IHOIO
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TABLE 4

SRM INCIDENCE RATIO TO ADDITIONAL CUMULATIVE INTEGRAL DOSES OF RADIATION IN BELARUS
RURAL POPULATION (AGE GROUP 18 YEARS AND OVER)

TABJIALIA 4

COOTHOLUEHWE 4ACTOTbI NCY C A0NONHWTENBHBIMW KYMYNATUBHLIMW CYMMAPHBIMW [JO3AMW OBJTYHEHWS
JNA CENbCKOr0 HACENEHWA BENAPYCW (BO3PACTHAA IPYIIMA 18 NIET 11 CTAPLLE)

SRM Absolute Number and Incidence per 1,000 newborns Cumulative Average-group Dose|  Collective Irradiation Dose
Province (mSv) (PersoneSv)
19821985 Years Period 1987-1995 Years Period 1986—1994 Years Period 19861994 Years Period
Gomel 4.06+0.39 7.45+0.24 Increase 87% 13.4 (55,8 n) 6276 (66.1 m)
Mogilev 3.50+0.53 6.41+0.31 Increase 83% 8.82 (36,7 n) 2909 (30.6 m)
Vitebsk 3.60+0.63 4.75+0.28 Increase 47% 0.24 (n) 95 (m)

onuclides migration regimes estimation were used
in external irradiation doses calculations.

Internal irradiation was caused by '**'"Cs and "'Sr
radionuclides incorporated with food products.
Radioactive caesium incorporation by Belarus po-
pulation was estimated according to results of a
population-wide mass checkup with body counter
during the post-accident period.

Collective dose was calculated taking into account
the exposed population age increase and age groups
structure changes in the post-accident period.

Inall the three provinces studied the significant increase
in the number of births of children suffering SRM was
marked (table 4) that correlated with soil contamina-
tion density level In the most severcly contaminated
Gomel province the SRM increase for 10 years consti-
tuted 87%, in less contaminated Mogilev one — 83%.

At the same time in the “clean” from additional
contamination rural regions of Vitebsk province
the number of children born suffering SRM in-
creased too. The increase here was 47% and natu-
rally was not related to ionizing radiation impact.
As all the other possible teratogen and mutagen
factors in the three studied regions are compara-
ble, then the SRM increase in the Gomel and Mog-
ilev provinces of 40% and 36% respectively (87%—
47% and 83%—47%) can be in some way consid-
ered as an additional irradiation consequence. But
the additional radiation exposure in both contam-
inated regions is to be equal. According to our data
(table 4), there are 3% of SRM increase in the Go-
mel province and 4.2% — in the Mogilev province
per 1 mSv of average-group dose received by rural
population aged 18 years and over,

The reason for these differences are not revealed.
Not excepting that the received facts can be indi-
rect confirmation of experimental data concerning
hypersensitivity span existence to very low radia-
tion doses (<0.5 Gy) within low dose range both
with some resistance presence in population to
higher exposure doses (Burlakova E., 1995). Such a
hypothesis requires very concrete proof.

CONCLUSIONS

The Population of the ZSRC together with that of the
contaminated Lunenetsky and Stolinsky regions re-
ceived biologically significant doses of ionizing radiation

COCTARA BbITAJICHHIT, MOITHOCTH 3KCITO3HIIMOHHON 035l
M OLCHKH PCKHUMOB IMTOBC/ICHHUSA DAJIHOHYIJIMIOB.

BI-[}TPCH]-ICC Uﬁnchrmc 06}’(:}1013.![(:1-]0 NOCTYIVMICHHCM B
OPraHmnam pPajHoOHYKIMA0B 7 Cs 1 "'Sr ¢ nmumesbiMn
NPOJYKETAMH. l-]()C'I'}'l'lJ'ICI[HC PAAHOAKTHBHOTI'O 1IC3MA B
OPraHusm JKUTENICH BCJ'I&p}"C W OLICHHBATH 1O PC3VIIETA-
TAM MACCOBBIX M3MEPEHHI HACEIECHWA C TOMOILIO CHY
B MOCJICABAPUIHDBIT TICPHO/I, '

KOJIEKTUBHYIO JIO3Y PACCHUTBIBAIIN € YY4CTOM VBEIHUCHMS
BO3PACTA OOJIYHEHHON HOMYIALIN 1 M3MEHEHNS CTPYKTY-
Pbi BO3PACTHLIX IPYIITT B OC/CABAPHIHLII IEPHOJL,

Bo Bcex Tpex 06CneIOBAHHBIX OOIACTAX OTMCHCH 3HAYH-
TEALHBIM TPUPOCT YHCIA Clyvaaes poa/ieHms jerern ¢ [CY
(cm. Tabnuiy 4), KOTOPBIA KOPPEJIMPOBJI € TUIOTHOCTBIO
sarpasHeHus. B Hanbdoiee 3arpsasHeHHON PAIMOHYKIN, -
mu Tomenbekon obaacty npupoct TCY 3a 10 ner cocra-
BHJI 87Y%, B MCHEE 3AIrPA3HCHHON MOrHaeBscKon — 83%.

Bmecre ¢ TeM, B “4HCTHIX” OT AONOIHHTC/IBHOIO 3arpas-
HCHHS PATHOHYKIMIAMH CCIBCKUX PAROHAX BHTEOCKOM
OBJIACTH TAKKE HAGIIONAIOCH YBEJUYEHHE KOMHYECTBA
poxaenu geren ¢ ICY. Ipupoct 3jeck coctasi 47% u
HE ObUI CBA3AH C BOJ/ICHCTBHEM HOHU3HUPYIONNX HU3J1yye-
HUL TTOCKOJIBKY BCE JIPVIHE BO3ZMOKHBIC TEPATOICHHBIC
M MYTAIEHHBIC (PAKTOPBI B TPEX MCCIE/IVEMBIX PEIHOHAX
COMOCTABUMBL, TO JU1s1 [OMENBCKON 1 MOrHIeBCKOM 0b1a-
crent nprupoct [TCV 40 u 36% coorBeTcTBeHHO (87%—47%
M B3%—47%) B KAKOMN-TO MEPE MOKHO CUUTATH CIIE/CTBH-
€M JIOTIOJHUTEABHOTO OOMydYeHHs. OAHAKO BIMSIHHE J10-
MOJHUTENBHOIO OBIYHEHUA B OOCHX 3aIPA3HEHHBIX 00-
JIACTAX JIONAKHA OBITh OJIMHAKOBOM. B HameM ke MarepH-
ane (cm. Tabauiy 4) 1a 1 M3B CpeIHErPYITIOBOIA 03I,
MOJIYIEHHOM CEMbCKMM HACEJICHHEM B Bo3pacTe 18 ieT
crapuie B [oMesnbCKOR O0acTy, PHXONTCH 3% NpUpo-

. cra [ICY, B Morunesckoi — 4,2%.

[MpHUYHHBL TAKHUX PA3IHYN HE VCTaHOBICHBL He newtio-
YEHO, YTO MONYHEHHDBIE (DAKTBI MOTYT CHYHKHTL KOCBEH-
HBIM MOATBEPKACHUEM IKCIEPUMCHTAILHBIX JAHHBIX O
TOM, YTO B JIMATIA30HE MAJIBIX JIO3 CYLIECTBYIOT 30HA '~
EPUYBCTBUTE/ILHOCTH K O4Y€HL MAIbIM Jo3am (<0,5 I'p)
H HEKA# PE3UCTCHTHOCTD MOMYJALMH K O0JICC BbICOKHM
nosam (Burlakova E., 1995). Takas runoresa rTpedyer
OUYEHb CEPbE3HbIX JIOKA3ATENILCTE.

BBIBO/IbI

Hacenenue 37KPK, a Taioke 3arpasHeHHbBIX PAJIMOHYKIH/IAMU
Jlynenenxoro 1 CTo/MHCKONO PafoHOB HOTY4YHITH OHOJIONH-
YECKH 3HAYMMBIE JI03bI HOHM3UPYIOHTX M3TYUCHHF, UTO ITPO-
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that became apparent with significant increase of dicen-
tric and ring chromosomes registration cases number.

Prenatal development disorders incidence in-
creased significantly in Belarus during the post-
Chernobyl period, proved by the malformation
number increase in the legal medical abortuses and
SRM in newborns.

SRM incidence increase took place within all the ter-
ritory of the Republic but most of all — in zones of
17Cs contamination values exceeding 15 Ciekm™,

The positive correlation of the CM incidence to the
collective and average-group exposure dose values
was fixed whereas the “dose—effect” linear depen-
dence was not revealed.

The highest increase was marked among those CM
with dominant mutations de novo high role in gen-
esis (multiple CM, polydactylism, extremities reduc-
tion malformations). Chromosoma diseases (e.g.
Down’s syndrome) incidence not changed in ZSRC.

The teratogen effect of ionizing radiation after the
ChNPP accident was not revealed.

The number of cases increase of foetus prenatal de-
velopment disorders registered in Belarus can only
be the consequence of complex negative impact on
fertile function among population. The physical
mutagenes (radionuclides), chemical embryo tox-
ins and malnutrition are obviously of main signifi-
cance here. But such a conclusion requires addition-
al wide-scale research.
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ABHJIOCH 3HAYUTCIIBHBIM VBCITHUCHHUCM KOMHYCCTBA CIIVUACH
BBIABICHUA JHIICHTPHYCCKHMX H KOJILLEBLIX XPOMOCOM,

B nocneueproObuIbCKH NepHO/ B BenapycH 3HAYHTE b~
HO BO3POCAA HACTOTA HAPYIIECHHUI BHYTPHUYTPOOHOIO
Pa3BUTHA, O YEM CBH/AETEIBCTBYET YBEJIHMHUEHUE YHUCIA
MOPOKOB PA3BUTHA Y JIETAIBHBIX MEJIMIITMHCKMX ab0pPTYy-
cos u TICY y HOBOPOK/IECHHDIX.

Veesmuenue vyactothl [ICY nporsonuio Hi BCCH TeppH-
TOPHH PECTTYOJIMKH, OJIHAKO OOJICE BCETO B 30HAX 3Arpss3-
Henus YCs Boie 15 Ko rm—,

YeranosneHa nmojoKUTeIbHAAs KOPPCAALHd YaCTOThI
BITP ¢ KOJIEKTUBHON U CPEHETPYITIOBOM JIO3AMH 00-
JIY4EHUA U HE BRIABICHA JIMHEHHAS 3aBUCHMOCTD “/103d—

acppert”,

OrMedeHo HanbOJIbIIEE YBETYeHHE YacToThl Tex BIP, B re-
HE3E KOTOPBIX BEJTHKA POJILJIOMHHAHTHBIX My Tal it de novo
(MuoxkecTBeHHbIe BITP. no/mlakTiIvMm, peJIivKIIHOHHBIE 110~
POKH KOHEUHOCTEF ). HacTOTa XPOMOCOMHBIX BOJIE3HEN (Ha-
npumep, cutzpom Jdavua) B 37KPK He M3MeHITACS.

Teparorennsiil 3(pPEKT HOHUIUPVIOMIUX H3JIVYCHHI
paieacTBUE apapuu Ha YADC He BLISIBICH.
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