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INRODUCTION

Failure of chromosomal disjunction in meiosis,as a

possible genetic consequence of exposure to ioniz-

ing radiation,was firstly demonstrated in 1922 on

Drosophila Melanogaster at high doses of radia-

tion exposure (Mavor J.W., 1922). However, the

review of numerous experimental and epidemio-

logical studies has failed to make univocal conclu-

sions concerning the supposed association (Verger

P.,1997; Dean G. et al.,2000).

Down's syndrome (DS), defined by Czeizel as an

indicator of germinal numerical chromosomal

mutations (WHO,1989), is the most suitable dis-

order for studying possible damage of meiotic

chromosomal disjunction due to exposure to ioniz-

ing radiation in humans. DS is the most common

human chromosomal disorder with an incidence at

birth varying between 1 and 2 per 1,000 newborns

(Nicolaidis P. et al., 1998). Most DS cases (94-

95%) result from an extra chromosome 21 (free

regular trisomies),3to 5% of patients have translo-

cation of chromosome 21 and 1 to 2% of them have

mosaic karyotype (Bochkov N.P., 2001;

Antonarakis S.E.,1993). Up to 90 % of DS cases

are the result of chromosomal non-disjunction in

meiotic division of the oocyte (Nicolaidis P.,

Petersen M.B.,1998). Thus,if one would attribute

an increase in DS incidence to environmental fac-

tors impact, then it will first of all indicate the

ÂÂÅÄÅÍÈÅ

Íàðóøåíèå ðàñõîæäåíèÿ õðîìîñîì â ìåéîçå, êàê

îäèí èç âîçìîæíûõ ãåíåòè÷åñêèõ ýôôåêòîâ ðàäèà-

öèè,ïîêàçàíî åù¸ â 1922 ãîäó ïðè áîëüøèõ äîçàõ

îáëó÷åíèÿ Drosophila Melanogaster (Mavor J.W.,

1922). Îäíàêî îáçîð ìíîãî÷èñëåííûõ ýêñïåðèìåí-

òàëüíûõ è ýïèäåìèîëîãè÷åñêèõ ðàáîò íå ïîçâîëèë

ñäåëàòü îäíîçíà÷íûõ âûâîäîâ î íàëè÷èè ïðåäïîëà-

ãàåìîé çàâèñèìîñòè (Verger P., 1997; Dean G. et

al.,2000).

Íàèáîëåå óäîáíûì îáúåêòîì èçó÷åíèÿ âîçìîæíî-

ãî íàðóøåíèÿ ìåéîòè÷åñêîãî ðàñõîæäåíèÿ õðîìî-

ñîì ó ÷åëîâåêà â ñâÿçè ñ ðàäèàöèîííûì îáëó÷å-

íèåì ÿâëÿåòñÿ ñèíäðîì Äàóíà (ÑÄ), îïðåäåë¸í-

íûé Ceizel êàê èíäèêàòîð ÷èñëîâûõ àáåððàöèé

õðîìîñîì â ãàìåòàõ (ÂÎÇ,1989). ÑÄ - ñàìàÿ ÷à-

ñòàÿ ôîðìà õðîìîñîìíîé ïàòîëîãèè ó ÷åëîâåêà

(1-2 ñëó÷àÿ íà 1000 íîâîðîæäåííûõ) (Nicolaidis

P. et al., 1998). Ïîäàâëÿþùåå áîëüøèíñòâî ñëó-

÷àåâ ÑÄ (94-95%) îáóñëîâëåíû íàëè÷èåì äîïîë-

íèòåëüíîé 21 õðîìîñîìû (ñâîáîäíàÿ ðåãóëÿðíàÿ

òðèñîìíàÿ ôîðìà), ó 3-5% ïàöèåíòîâ èìååòñÿ åå

òðàíñëîêàöèÿ, à 1-2% èìåþò ìîçàè÷íûé êàðèîòèï

(Áî÷êîâ Í.Ï., 2001; Antonarakis S.E., 1993). Äî

90% ñëó÷àåâ ÑÄ îáóñëîâëåíî íåðàñõîæäåíèåì

õðîìîñîì â ïðîöåññå ìåéîçà ÿéöåêëåòêè (Nicolai-

dis P., Petersen M.B., 1998). Òàêèì îáðàçîì, åñëè

ðîñò ÷àñòîòû ÑÄ ñâÿçûâàòü ñ äåéñòâèåì ôàêòîðîâ

âíåøíåé ñðåäû, òî ýòî, ïðåæäå âñåãî, áóäåò ñâèäå-

CLUSTER OF DOWN'S SYNDROME CASES REGISTERED IN JANUARY 1987 IN

REPUBLIC OF BELARUS AS A POSSIBLE EFFECT OF THE CHERNOBYL ACCIDENT

ÏÈÊ ÐÎÆÄÅÍÈß ÄÅÒÅÉ Ñ ÑÈÍÄÐÎÌÎÌ ÄÀÓÍÀ Â ßÍÂÀÐÅ 1987 ÃÎÄÀ Â

ÐÅÑÏÓÁËÈÊÅ ÁÅËÀÐÓÑÜ ÊÀÊ ÂÎÇÌÎÆÍÛÉ ÝÔÔÅÊÒ ×ÅÐÍÎÁÛËÜÑÊÎÉ

ÀÂÀÐÈÈ

I.O. Zatsepin, P. Verger, E. Robert-Gnansia, B. Gagniere, R.D. Khmel, G.I. Lazjuk 

Belarus Institute for Hereditary Diseases. 220053,Minsk,Republic of Belarus.

Orlovskaya str.,66 .E-mail: zatsepin@sosny.bas-net.by 

È.Î.Çàöåïèí, Ï. Âåðæå, Ý. Ðîáåðò-Ãíàíñèà, Á. Ãàíüåð, Ð.Ä. Õìåëü, Ã.È. Ëàçþê 

Íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò íàñëåäñòâåííûõ è âðîæä¸ííûõ çàáîëåâàíèé. 220053,

Ìèíñê,Ðåñïóáëèêà Áåëàðóñü. óë.Îðëîâñêàÿ 66

Abstract

The birth incidence of Down's syndrome (DS) was analyzed for the period of 1981-2001 in the Republic

of Belarus. It was revealed no clear-cut long-term effects of radiation exposure of the population due to

the Chernobyl accident. The analysis of monthly incidence showed a DS cluster in January 1987. The

time of appearance and the spatial distribution of Down's syndrome among children born in January 1987

assume an association with the exposure due to passage of radioactive clouds. Interference of known mod-

ifying factors (contribution of prenatal diagnosis, changes in maternal age distribution and registration

completeness) were excluded. Insufficient dosimetric information, relatively low occurrence of the dis-

order,lack of information on proband's families,and contradictory epidemiological results in Europe pre-

vent from unambiguous conclusions.
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damage of chromosomal disjunction process in

oogenesis.

Within French-German initiative,the DS incidence

was analyzed in the Republic of Belarus for an

extensive time period with the purpose to research

possible negative effects of the Chernobyl Nuclear

Power Plant accident. The analysis of an annual

incidence in the whole Republic and in its separate

regions with various 137Cs soil contamination levels

(Lazjuk, G. et al, 2003), as the major analogous

studies being performed in Europe, has showed no

visible long-term effect of the Chernobyl accident.

The aim of this study was to analyze DS monthly

incidence for the whole surveyed period as well as

interpret observed clusters.

SUBJECTS AND METHODS

Down's syndrome and other congenital malfor-

mations (CM) are being monitored by the

Belarus National Registry (BNR), which has

functioned in the Republic since 1979. Multiple

overlapping sources of ascertainment secure a

rather high quality and completeness of collect-

ed data.

All cases of livebirth and stillbirth being clini-

cally diagnosed with DS in neonatal period are to

be registered. After prenatal diagnostics intro-

duction in 1992 the cases of pregnancy termina-

tions for DS were started being included into the

registration. The researchers of the Belarus

Institute for Hereditary Diseases who regularly

review the archives of obstetrical institutions and

pathology departments of the Republic control

the ascertainment completeness. Over 50% of DS

cases are cytogenetically confirmed. More

detailed information about the Registry function

and the survey methodology of CM registration

completeness is presented in the article G. Lazjuk

et al. (2003).

The analysis of DS ascertainment completeness in

Belarus,as compared with the published data,was

performed with use of BIISMA (birth index indi-

rectly standardized for maternal age) proposed by

A.D. Carothers (1995). Age-adjusted risk rates

for DS livebirths proposed by the same author

(Carothers A.D. et al., 1999) were taken as ref-

erence figures.

The DS incidence in the Republic Belarus was

analyzed for the period of 1981-2001. Annual in-

cidences being standardized for maternal age we-

re calculated. According to literature data, ap-

proximately 30% of prenatally revealed DS cases

would be spontaneously aborted without thera-

peutic abortion (Hook E.B. et al.,1989). Since

spontaneously aborted cases are not registered in

the BNR,the weighting factor of 0.7 was used for

pregnancy terminations. The data on absolute

number of live births and stillbirths and on the di-

stribution of newborns in various regions of 

òåëüñòâîâàòü î íàðóøåíèè ïðîöåññà ðàñõîæäåíèÿ

õðîìîñîì â îîãåíåçå.

Â ðàìêàõ Ôðàíêî-Ãåðìàíñêîé èíèöèàòèâû

ïðîâåäåí àíàëèç ìíîãîëåòíåé äèíàìèêè ÷àñòîòû

ÑÄ â Ðåñïóáëèêå Áåëàðóñü íà ïðåäìåò ïîèñêà

âîçìîæíîãî íåãàòèâíîãî âëèÿíèÿ ×åðíîáûëüñêîé

êàòàñòðîôû. Àíàëèç ãîäè÷íûõ ÷àñòîò â

ðåñïóáëèêå â öåëîì è îòäåëüíûõ å¸ îáëàñòÿõ ñ

ðàçëè÷íûì óðîâíåì çàãðÿçíåíèÿ ïî÷â 137Cs

(Lazjuk, G. et al, 2003), êàê è áîëüøèíñòâî

àíàëîãè÷íûõ ðàáîò,ïðîâåäåííûõ â Åâðîïå,ïîêàçàë

îòñóòñòâèå âèäèìûõ äîëãîâðåìåííûõ ýôôåêòîâ

àâàðèè. Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ

ïîñëóæèë àíàëèç ìåñÿ÷íîé äèíàìèêè ÷àñòîòû ÑÄ

çà âåñü àíàëèçèðóåìûé ïåðèîä è èíòåðïðåòàöèÿ

íàáëþäàåìûõ ïèêîâ.

ÎÁÚÅÊÒ È ÌÅÒÎÄÛ

Ìîíèòîðèíã ÑÄ â ðåñïóáëèêå, íàðÿäó ñ äðóãèìè

âðîæä¸ííûìè ïîðîêàìè ðàçâèòèÿ (ÂÏÐ),âåä¸òñÿ â

ðàìêàõ Áåëîðóññêîãî Íàöèîíàëüíîãî Ðåãèñòðà

(ÁÍÐ), ôóíêöèîíèðóþùåãî ñ 1979 ã. Äîñòàòî÷íî

âûñîêîå êà÷åñòâî è ïîëíîòà ñîáèðàåìûõ ñâåäåíèé

îáóñëîâëåíû íàëè÷èåì íåñêîëüêèõ ïåðåêðûâàþ-

ùèõñÿ èñòî÷íèêîâ èíôîðìàöèè.

Ðåãèñòðàöèè ïîäëåæàò âñå æèâîðîæäåííûå è ìåð-

òâîðîæäåííûå, êîòîðûì â íåîíàòàëüíîì ïåðèîäå

âûñòàâëåí êëèíè÷åñêèé äèàãíîç ÑÄ. Â ñâÿçè ñ

âíåäðåíèåì ïðåíàòàëüíîé äèàãíîñòèêè ñ 1992 ã.

íà÷àëàñü ðåãèñòðàöèÿ ïëîäîâ ñ ÑÄ,ïðåðâàííûõ ïî

ãåíåòè÷åñêèì ïîêàçàíèÿì. Ïîëíîòà ðåãèñòðàöèè

êîíòðîëèðóåòñÿ ñîòðóäíèêàìè èíñòèòóòà íàñëåä-

ñòâåííûõ è âðîæä¸ííûõ çàáîëåâàíèé â ïðîöåññå

ðåãóëÿðíûõ ïðîñìîòðîâ àðõèâîâ ðîäîâñïîìîãà-

òåëüíûõ ó÷ðåæäåíèé è ïðîçåêòóð ðåñïóáëèêè.

Ñâûøå 50 % ñëó÷àåâ ÑÄ èìåþò öèòîãåíåòè÷åñêîå

ïîäòâåðæäåíèå. Ïîäðîáíàÿ èíôîðìàöèÿ î ðàáîòå

ðåãèñòðà è ìåòîäèêà ïðîâåäåíèÿ èññëåäîâàíèÿ

ïîëíîòû ó÷¸òà ÂÏÐ ïðèâåäåíà â ðàáîòå G. Lazjuk

et al. (2003).

Àíàëèç ïîëíîòû ðåãèñòðàöèè ÑÄ â Áåëàðóñè â

ñðàâíåíèè ñ îïóáëèêîâàííûìè äàííûìè ïðîâîäèë-

ñÿ ñ èñïîëüçîâàíèåì ïàðàìåòðà BIISMA (birth in-

dex indirectly standardized for maternal age), ïðåä-

ëîæåííîì A.D. Carothers (1995). Â êà÷åñòâå ýòà-

ëîíà âîçðàñòíûõ ðèñêîâ âçÿòû äàííûå ïî ñëó÷àÿì

æèâîðîæäåíèÿ ñ ÑÄ, ïðåäëîæåííûå òåì æå àâòî-

ðîì (Carothers A.D. et al.,1999).

Èññëåäîâàíèå ðàñïðîñòðàí¸ííîñòè ÑÄ â Áåëàðóñè

ïðîâåäåíî çà ïåðèîä 1981-2001 ãã. Ðàññ÷èòûâàëèñü

ãîäè÷íûå ÷àñòîòû, ñòàíäàðòèçîâàííûå ïî âîçðàñòó

ìàòåðè. Ñîãëàñíî äàííûì ëèòåðàòóðû ïðèáëèçè-

òåëüíî 30% ïðåíàòàëüíî âûÿâëåííûõ ñëó÷àåâ ÑÄ

áåç ìåäèöèíñêîãî ïðåðûâàíèÿ àáîðòèðîâàëèñü áû

ñïîíòàííî (Hook E.B. et al., 1989). Ò.ê. ñëó÷àè

ñïîíòàííûõ àáîðòîâ íå ðåãèñòðèðóþòñÿ â ÁÍÐ,äëÿ

ïðåðâàííûõ ïëîäîâ ïðèìåíÿëñÿ ïîïðàâî÷íûõ êî-

ýôôèöèåíò 0,7. Ñâåäåíèÿ îá àáñîëþòíîì êîëè÷å-

ñòâå æèâî- è ìåðòâîðîæäåííûõ,à òàêæå î ðàñïðå-

äåëåíèè íîâîðîæäåííûõ ïî âîçðàñòó ìàòåðè â 



59

Zatsepin et. al. /International Journal of Radiation Medicine 2004, 6(1-4): 57-71

the country according to maternal age are obtai-

ned from the Ministry of Statistics of Belarus.

Introduction of the prenatal diagnostics makes

great impact on the statistics changing indices of

monthly incidence. Because of that, the analysis

was limited by the period prior to prenatal diag-

nosis (1981 to 1992). Only annual data on new-

borns' distribution according to maternal age are

available in the Republic of Belarus, so crude

monthly incidence indices were calculated. To es-

timate the significance of monthly incidence chan-

ges the ratio of the observed number of DS cases

to the expected one was determined. The expected

number was calculated at assuming that the ma-

ternal age distribution for each month was the sa-

me as for the corresponding year. Age-adjusted

risk rates calculated for the whole period (1981-

1992) were used to estimate the expected number

of DS cases. The method, proposed by M.J.

Gardner and D.G. Altman (1989), was used to

evaluate the 95% confidence interval.

Since almost no ultrasound examination of fetus-

es was performed in the Republic of Belarus

before early 90s,the quality of the gestational age

estimates was rather low. To determine the birth

time of children suffering DS and being con-

ceived within the particular time periods we have

constructed a special model using reliable data

from the BNR on gestational ages of 54 children

with DS and the data of A.J. Wilcox et al.

(2000) on the ovulation time within the men-

strual cycle.

The spatial distribution of DS children who had

formed the outstanding cluster is shown on the

Belarus map of according to the place of mother's

residence alongside with the 137Cs soil contamina-

tion and air mass passage contaminated with

radionucleides within the first days after the acci-

dent.

RESULTS

The information on 3017 DS cases was collected

by BNR for the period of 1981-2001. The survey

of the registration completeness showed that no

more than 15% of CM cases being subject to reg-

istration in local maternity units were missing in

the BNR (Lazjuk G. et al, 2003). Moreover, to

evaluate the ascertainment quality of DS cases in

the Republic of Belarus the BIISMA index was

calculated for the whole country and its separate

regions with taking into account livebirth cases

of mothers aged 15-49. The obtained results

showed a quite high level of DS cases ascertain-

ment in the Republic of Belarus with only slight

deviations and some better results for Minsk city,

Minsk and Gomel oblasts (table 1).

ðàçëè÷íûõ îáëàñòÿõ ðåñïóáëèêè ïîëó÷åíû â Ìè-

íèñòåðñòâå Ñòàòèñòèêè Áåëàðóñè.

Âíåäðåíèå ïðåíàòàëüíîé äèàãíîñòèêè â çíà÷èòåëü-

íîé ñòåïåíè âëèÿåò íà ïîêàçàòåëè ìåñÿ÷íûõ ÷àñòîò,

â ñâÿçè ñ ÷åì èõ àíàëèç îãðàíè÷åí ïåðèîäîì,êîãäà

å¸ âêëàä îòñóòñòâîâàë (1981-1992 ãã.). Â Áåëàðóñè

ñòàòèñòèêà ðàñïðåäåëåíèÿ íîâîðîæäåííûõ ïî âîç-

ðàñòó ìàòåðè âåä¸òñÿ òîëüêî ñ ãîäè÷íûì èíòåðâà-

ëîì, ïîýòîìó ðàññ÷èòûâàëèñü íåñòàíäàðòèçèðîâàí-

íûå ìåñÿ÷íûå ÷àñòîòû. Äëÿ îöåíêè äîñòîâåðíîñòè

ñäâèãîâ â ìåñÿ÷íîé äèíàìèêå îïðåäåëÿëîñü îòíîøå-

íèå íàáëþäàåìîãî êîëè÷åñòâà ñëó÷àåâ ÑÄ ê îæèäà-

åìîìó,ðàññ÷èòàííîìó ñ ó÷¸òîì äîïóùåíèÿ,÷òî âîç-

ðàñòíîé ñîñòàâ ìàòåðåé äëÿ êàæäîãî êîíêðåòíîãî

ìåñÿöà,íå îòëè÷àåòñÿ îò çíà÷åíèé ïîëó÷åííûõ äëÿ

ñîîòâåòñòâóþùåãî ãîäà. Äëÿ ðàñ÷åòà îæèäàåìîãî

÷èñëà ÑÄ ïðèìåíÿëèñü âîçðàñòíûå ðèñêè, ðàññ÷è-

òàííûå äëÿ âñåãî ïåðèîäà (1981-1992 ãã.). 95% äî-

âåðèòåëüíûé èíòåðâàë îïðåäåëÿëñÿ ñ èñïîëüçîâà-

íèåì ìåòîäèêè ïðåäëîæåííîé M.J. Gardner è D.G.

Altman (1989).

Â ñâÿçè ñ òåì,÷òî äî íà÷àëà 90-õ ãîäîâ ÓÇÈ ïëîäîâ

â ðåñïóáëèêå ïðàêòè÷åñêè íå ïðîâîäèëèñü,êà÷åñòâî

îïðåäåëåíèÿ ãåñòàöèîííîãî ñðîêà áûëî äîñòàòî÷íî

íèçêèì. Äëÿ îïðåäåëåíèÿ âðåìåíè ðîæäåíèÿ äåòåé

ñ ÑÄ,çà÷àòûõ â îïðåäåë¸ííûõ ïðîìåæóòîê âðåìåíè,

ìû ïîñòðîèëè ñïåöèàëüíóþ ìîäåëü ñ

èñïîëüçîâàíèåì äîñòîâåðíûõ ñâåäåíèé î

ãåñòàöèîííîì ñðîêå 54 äåòåé ñ ÑÄ èç ÁÍÐ è äàííûõ

A.J. Wilcox et al. (2000) î âðåìåíè íàñòóïëåíèÿ

îâóëÿöèè â ïðîöåññå ïðîõîæäåíèÿ ìåíñòðóàëüíîãî

öèêëà.

Íà êàðòå Áåëàðóñè îòîáðàæåíî òåððèòîðèàëüíîå

ðàñïðåäåëåíèå äåòåé ñ ÑÄ,ôîðìèðóþùèõ íàèáîëåå

âûðàæåííûé êëàñòåð, â ñîîòâåòñòâèè ñ ìåñòîì

ïðîæèâàíèÿ ìàòåðè; à òàêæå ïëîòíîñòü çàãðÿçíåíèÿ

ïî÷âû 137Cs è òðàåêòîðèè äâèæåíèÿ âîçäóøíûõ

ìàññ, çàãðÿçí¸ííûõ ðàäèîíóêëèäàìè, â òå÷åíèå

ïåðâûõ äíåé ïîñëå àâàðèè.

ÐÅÇÓËÜÒÀÒÛ

Çà ïåðèîä 1981-2001 ãã. â ÁÍÐ ñîáðàíà èíôîðìàöèÿ

î 3017 ñëó÷àÿõ ÑÄ. Èññëåäîâàíèå ïîëíîòû ó÷¸òà

ïîêàçàëî,÷òî â ÁÍÐ îòñóòñòâóåò íå áîëåå 15 % ñëó÷à-

åâ ÂÏÐ ïîäëåæàùèõ ðåãèñòðàöèè â ðåãèîíàëüíûõ ðî-

äîâñïîìîãàòåëüíûõ ó÷ðåæäåíèÿõ (Lazjuk G. et al,

2003). Êðîìå òîãî,äëÿ îöåíêè êà÷åñòâà ðåãèñòðàöèè

ÑÄ â Áåëàðóñè ïðîâåäåí ðàñ÷åò ïîêàçàòåëÿ BIISMA

äëÿ ðåñïóáëèêè â öåëîì è îòäåëüíûõ å¸ îáëàñòåé ñ

ó÷¸òîì ñëó÷àåâ æèâîðîæäåíèÿ â âîçðàñòíîì äèàïàçîíå

ðîæåíèö 15-49 ëåò. Ïîëó÷åííûå ðåçóëüòàòû äåìîí-

ñòðèðóþò äîñòàòî÷íî âûñîêèé óðîâåíü ðåãèñòðàöèè

ÑÄ â ðåñïóáëèêå, ïðè ýòîì íàáëþäàþòñÿ ëèøü

íåçíà÷èòåëüíûå ðàçëè÷èÿ, ñ íåñêîëüêî ëó÷øèìè

ïîêàçàòåëÿìè ïî ã.Ìèíñêó, Ìèíñêîé è Ãîìåëüñêîé

îáëàñòÿì (òàáëèöà 1).
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TTAABBLLEE  11

COMPLETENESS OF DS CASES ASCERTAINMENT IN DIFFERENT AREAS 

OF REPUBLIC OF BELARUS

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  11

ÏÎËÍÎÒÀ ÐÅÃÈÑÒÐÀÖÈÈ ÑÄ Â ÐÀÇËÈ×ÍÛÕ ÐÅÃÈÎÍÀÕ ÐÅÑÏÓÁËÈÊÈ ÁÅËÀÐÓÑÜ

 Area E  Î BIISMA* SE* 

Whole Republic 2167 1900 0.88 0.02 

Gomel oblast 362 346 0.96 0.05 

Minsk oblast 324 310 0.96 0.05 

Minsk-city 362 346 0.96 0.05 

Vitebsk oblast 287 242 0.84 0.05 

Grodno oblast 242 186 0.77 0.06 

Mogilev oblast 270 202 0.75 0.05 

Brest oblast 320 244 0.76 0.05 

Notes. E - expected number of liveborn DS cases to be born in the period of 1981 to 1992 according to the maternal age distribution and age adja-

cent risk rates proposed by A.D. Carothers et al. (1999); O - observed number of liveborn DS cases; BIISMA (birth index indirectly standardized for

maternal age) = O/E; SE - standard error; * - calculated according to A.D. Carothers (1995).

Ïðèìå÷àíèÿ. E - îæèäàåìîå ÷èñëî æèâîðîæäåííûõ ñ ÑÄ, çà ïåðèîä 1981-1992 ãã., èñõîäÿ èç âîçðàñòíîãî ðàñïðåäåëåíèÿ ðîæåíèö è

âîçðàñòíûõ ðèñêîâ ïðåäëîæåííûõ A.D. Carothers et al. (1999); O - íàáëþäàåìîå ÷èñëî æèâîðîæäåííûõ ñ ÑÄ; BIISMA  = O/E; SE -

ñòàíäàðòíàÿ îøèáêà; * - ðàññ÷èòûâàëèñü ñîãëàñíî A.D. Carothers (1995).

Figure 1 shows annual DS incidence values

standardized for maternal age in the Republic of

Belarus. The use of weighting factor 0.7 for

fetuses aborted for medical-genetic reasons

showed annual incidence increase only of 0.04‰

in the period after the Chernobyl accident. The

analysis of monthly incidence revealed the

greatest peak for the whole period in January

1987 (figure 2). Less prominent increase was

observed in May 1990. In January 1987, the

observed number of DS cases exceeded the

expected one in all regions of the Republic still

the increase was found significant only in Gomel

and Minsk oblasts with maximal figures for

Gomel (table 2).

Íà ðèñóíêå 1 ïðåäñòàâëåíû ãîäè÷íûå ÷àñòîòû ÑÄ â

Áåëàðóñè, ñòàíäàðòèçîâàííûå ïî âîçðàñòó ìàòåðè.

Åñëè èñïîëüçîâàòü ïîïðàâî÷íûé êîýôôèöèåíò 0,7

äëÿ àáîðòèðîâàííûõ ïî ìåäèêî-ãåíåòè÷åñêèì

ïîêàçàíèÿì ïëîäîâ, ïðèðîñò ÷àñòîò â

ïîñò÷åðíîáûëüñêèé ïåðèîä ñîñòàâèë ëèøü 0,04‰ â

ãîä. Àíàëèç ìåñÿ÷íîé äèíàìèêè âûÿâèë

ìàêñèìàëüíûé ïèê çà âåñü àíàëèçèðóåìûé ïåðèîä

âðåìåíè â ÿíâàðå 1987 ã. (ðèñóíîê 2). Ìåíåå

âûðàæåííîå óâåëè÷åíèå íàáëþäàëîñü â ìàå 1990 ã.

Â ÿíâàðå 1987 ã. íàáëþäàåìîå ÷èñëà ÑÄ ïðåâûñèëî

îæèäàåìîå âî âñåõ îáëàñòÿõ ðåñïóáëèêè, îäíàêî

óðîâåíü äîñòîâåðíîñòè äîñòèãíóò òîëüêî â

Ãîìåëüñêîé è Ìèíñêîé îáëàñòÿõ ñ ìàêñèìàëüíûìè

çíà÷åíèÿìè ïî Ãîìåëüñêîé îáëàñòè (òàáëèöà 2).

FFIIGGUURREE  11..  ANNUAL PREVALENCE AT BIRTH OF DS CASES IN REPUBLIC OF BELARUS 

STANDARDIZED FOR MATERNAL AGE (1:1000) (N=3017)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  11.. ÃÎÄÈ×ÍÛÅ ×ÀÑÒÎÒÛ ÑÄ Â ÁÅËÀÐÓÑÈ, ÑÒÀÍÄÀÐÒÈÇÎÂÀÍÍÛÅ 

ÏÎ ÂÎÇÐÀÑÒÓ ÌÀÒÅÐÈ (1:1000) (N=3017)
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FFIIGGUURREE  22..  CRUDE MONTHLY PREVALENCE AT BIRTH OF DS CASES IN REPUBLIC 

OF BELARUS FOR 1981-1992 (N=1961; 1:1000)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  22..  ÌÅÑß×ÍÀß ÄÈÍÀÌÈÊÀ ×ÀÑÒÎÒÛ CÄ Â ÁÅËÀÐÓÑÈ ÇÀ 1981-1992 (N=1961; 1:1000)

In January 1987 a slight decrease in the average

age of mothers who gave birth to DS children,

was observed in the Republic (27.5 years as

compared to 28.9 years for the whole period of

1981-1992). The decrease was especially promi-

nent in Gomel oblast (23.1 years), where no

case was registered in the group of mothers of

35 years old and older (figures 3,4). However,

the sample size is insufficient to reveal signifi-

cant differences.

Â ÿíâàðå 1987 ã. â ðåñïóáëèêå íàáëþäàëîñü

íåêîòîðîå ñíèæåíèå ñðåäíåãî âîçðàñòà æåíùèí,

ðîäèâøèõ äåòåé ñ ÑÄ (27,5 ëåò ïî ñðàâíåíèþ ñ

28,9 ëåò - äëÿ âñåãî ïåðèîäà 1981-1992 ãã.).

Îñîáåííî ýòî õàðàêòåðíî äëÿ Ãîìåëüñêîé îáëàñòè

(23,1 ãîäà), ãäå íå áûëî çàðåãèñòðèðîâàíî íè

îäíîãî ñëó÷àÿ â ãðóïïå ðîæåíèö 35 ëåò è ñòàðøå

(ðèñóíêè 3, 4). Îäíàêî ìàëûé îáú¸ì âûáîðîê íå

ïîçâîëÿåò ãîâîðèòü î äîñòîâåðíîì ñíèæåíèè

âîçðàñòà ìàòåðè.

TTAABBLLEE  22

SPATIAL DISTRIBUTION OF DS CHILDREN BORN IN JANUARY 1987

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  22

ÒÅÐÐÈÒÎÐÈÀËÜÍÎÅ ÐÀÑÏÐÅÄÅËÅÍÈÅ ÄÅÒÅÉ Ñ ÑÄ, ÐÎÄÈÂØÈÕÑß Â ßÍÂÀÐÅ 1987

Incidence at 

birth(1:1000) 
Area 

January 

1987 
1981-1992 

O E O/E 95% CI* 

Whole Republic 2.5 1.0 31 13.9 2.2 1.5–3.2 

Gomel oblast 3.6 1.1 8 2.6 3.1 1.4–6.2 

Minsk oblast 3.1 1.1 6 2.2 2.8 1.0–6.0 

Minsk-city 2.7 1.1 6 2.6 2.3 0.9–5.1 

Vitebsk oblast 2.2 1.0 4 1.8 2.2 0.6–5.7 

Grodno oblast 1.7 0.9 3 1.6 1.9 0.2–4.6 

Mogilev oblast 1.2 0.9 2 1.5 1.3 0.2–4.9 

Brest oblast 1.0 0.9 2 1.8 1.1 0.1–4.0 

Notes. O - observed number of DS cases; E - expected number of DS cases according to the assumed maternal age distribution in January 1987;

95% CI - 95% confidence interval computed with the Poisson law for rare events; * - calculated according to M.J. Gardner and D.G. Altman (1989).

Ïðèìå÷àíèÿ. O - íàáëþäàåìîå êîëè÷åñòâî ñëó÷àåâ ÑÄ; E - îæèäàåìîå êîëè÷åñòâî ñëó÷àåâ ÑÄ èñõîäÿ èç ïðåäïîëàãàåìîãî âîçðàñòíîãî

ðàñïðåäåëåíèÿ ðîæåíèö íà ÿíâàðü 1987; 95% CI - äåâÿíîñòî ïÿòè ïðîöåíòíûé äîâåðèòåëüíûé èíòåðâàë, ðàññ÷èòàííûé äëÿ ðàñïðåäåëåíèÿ

Ïóàññîíà; * - ðàññ÷èòûâàëèñü ñîãëàñíî M.J. Gardner & D.G. Altman (1989).
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FFIIGGUURREE  33..  AVERAGE AGE OF MOTHERS WHO GAVE BIRTH TO DOWN'S SYNDROME CHILDREN IN THE WHOLE REPUBLIC, IN GOMEL AND

MINSK OBLASTS AND

IN MINSK CITY (N=1754; 319; 275; 346, RESPECTIVELY)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  33.. ÑÐÅÄÍÈÉ ÂÎÇÐÀÑÒ ÌÀÒÅÐÈ, ÐÎÄÈÂØÅÉ ÐÅÁ¨ÍÊÀ Ñ ÑÄ: 

Â ÖÅËÎÌ ÏÎ ÐÅÑÏÓÁËÈÊÅ, Â ÃÎÌÅËÜÑÊÎÉ È ÌÈÍÑÊÎÉ ÎÁËÀÑÒßÕ 

È Â Ã.ÌÈÍÑÊÅ (N=1754, 319, 275 È 346 ÑÎÎÒÂÅÒÑÒÂÅÍÍÎ)

FFIIGGUURREE  44.. PERCENTAGE OF MOTHERS AGED 35 YEARS OLD AND OLDER WHO GAVE BIRTH TO DOWN'S SYNDROME CHILDREN IN

WHOLE REPUBLIC, IN GOMEL AND MINSK OBLASTS 

AND IN MINSK CITY (N=429; 79; 59; 94, RESPECTIVELY)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  44.. ÏÐÎÖÅÍÒ ÌÀÒÅÐÅÉ 35 ËÅÒ È ÑÒÀÐØÅ, ÐÎÄÈÂØÈÕ ÐÅÁ¨ÍÊÀ Ñ ÑÄ: Â ÖÅËÎÌ ÏÎ ÐÅÑÏÓÁËÈÊÅ, 

Â ÃÎÌÅËÜÑÊÎÉ È ÌÈÍÑÊÎÉ ÎÁËÀÑÒßÕ È Â Ã.ÌÈÍÑÊÅ 

(N=429, 79, 59 È 94 ÑÎÎÒÂÅÒÑÒÂÅÍÍÎ)

Since radiation exposure of population was the

greatest within the first post-Chernobyl days,

the developed model was used to reconstruct the

distribution of DS children, conceived for April

26-29, 1986 in respect to their birth dates.

According to the obtained results 76% of those

children were expected to be born in January

1987 with greatest probability of their birth in

the mid of January (figure 5).

Ïîñêîëüêó íàèáîëåå èíòåíñèâíîå ðàäèàöèîííîå

îáëó÷åíèå íàñåëåíèÿ ïðîèñõîäèëî â ïåðâûå äíè

ïîñëå àâàðèè, ðàçðàáîòàííàÿ ìîäåëü áûëà

èñïîëüçîâàíà äëÿ ïîñòðîåíèÿ ðàñïðåäåëåíèå äåòåé

ñ ÑÄ ïî äàòå ðîæäåíèÿ, çà÷àòûõ â òå÷åíèå 26-29

àïðåëÿ 1986 ã. Ñîãëàñíî ïîëó÷åííûì ðåçóëüòàòàì

76% òàêèõ äåòåé äîëæíû áûëè ðîäèòüñÿ â ÿíâàðå

1987 ã. ñ ìàêñèìóìîì âåðîÿòíîñòè,ïðèõîäÿùèìñÿ

íà ñåðåäèíó ÿíâàðÿ (ðèñóíîê 5).

FFIIGGUURREE  55.. PROBABILITY OF BIRTH FOR DS CHILDREN CONCEIVED IN PERIOD 

OF THE HIGHEST EXPOSE DOSE RATE (APRIL 26-29, 1987)

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ    55..  ÂÅÐÎßÒÍÎÑÒÜ ÐÎÆÄÅÍÈß ÐÅÁ¨ÍÊÀ Ñ ÑÄ,  ÇÀ×ÀÒÎÃÎ Â ÏÅÐÈÎÄ ÍÀÈÁÎËÅÅ Æ¨ÑÒÊÎÃÎ ÐÀÄÈÀÖÈÎÍÍÎÃÎ

ÎÁËÓ×ÅÍÈß (26-29 ÀÏÐÅËß 1987 Ã.)
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The spatial distribution of DS cases in chil-

dren, born in January 1987 follows well the

radioactive clouds passage within the first post-

accident days,but without an evidence of asso-

ciation with 137Cs soil contamination level (fig-

ure 6).

Òåððèòîðèàëüíîå ðàñïðåäåëåíèå äåòåé ñ ÑÄ,

ðîæä¸ííûõ â ÿíâàðå 1987 ã., ÷¸òêî ïîâòîðÿåò

òðàåêòîðèþ äâèæåíèÿ ðàäèîàêòèâíûõ îáëàêîâ â

òå÷åíèå ïåðâûõ ïîñëåàâàðèéíûõ äíåé, ïðè ýòîì

ñâÿçü ñ óðîâíåì çàãðÿçíåíèÿ ïî÷âû 137Cs

îòñóòñòâóåò (ðèñóíîê 6).

DISCUSSION

The study of annual incidence dynamics has

showed no observable long-term effects of the

nuclear disaster resulted from the Chernobyl acci-

dent regarding the birth risk for a child with DS

in the Republic of Belarus. The obtained results

conform to those of our previous investigations

(Lazjuk, G. et al, 2003) and similar studies of

other authors (Ericson A., Kallen B., 1994;

Harjulehto-Mervaala T. et al., 1992). The

observed peak of DS cases in January 1987 draws

a particular attention when taking into account

the similar cluster registered in the same period in

West Berlin (Sperling K.,et al.,1994).

ÎÁÑÓÆÄÅÍÈÅ

Èçó÷åíèå äèíàìèêè ãîäè÷íûõ ÷àñòîò íå ïîêàçà-

ëî äîëãîñðî÷íûõ ýôôåêòîâ ×åðíîáûëüñêîé êà-

òàñòðîôû â îòíîøåíèè ðèñêà ðîæäåíèÿ ðåá¸íêà

ñ ÑÄ â Áåëàðóñè. Ïîëó÷åííûå ðåçóëüòàòû ñî-

ãëàñóþòñÿ ñ äàííûìè íàøèõ ïðåäûäóùèõ èññëå-

äîâàíèé (Lazjuk G. et al., 2003) è àíàëîãè÷íûõ

ðàáîò äðóãèõ àâòîðîâ (Ericson A., Kallen B.,

1994; Harjulehto-Mervaala T. et al., 1992). Îá-

íàðóæåííûé â ÿíâàðå 1987 ã. ïèê ðîæäåíèÿ äå-

òåé ñ ÑÄ âûçûâàåò îñîáûé èíòåðåñ,ïðèíèìàÿ âî

âíèìàíèå íàëè÷èå ñõîäíîãî êëàñòåðà â òîò æå

ïåðèîä âðåìåíè â Çàïàäíîì Áåðëèíå (Sperling

K. et al., 1994).

FFIIGGUURREE  66..  SPATIAL DISTRIBUTION OF DS CHILDREN BORN IN REPUBLIC 

OF BELARUS IN JANUARY 1987 AND DIFFERENT FACTORS OF RADIATION POLLUTION 

THROUGHOUT THE REPUBLIC

ÐÐÈÈÑÑÓÓÍÍÎÎÊÊ  66.. ÒÅÐÐÈÒÎÐÈÀËÜÍÎÅ ÐÀÑÏÐÅÄÅËÅÍÈÅ ÑËÓ×ÀÅÂ ÑÈÍÄÐÎÌÀ ÄÀÓÍÀ, ÐÎÆÄ¨ÍÍÛÕ Â ßÍÂÀÐÅ 1987 Ã. È ÐÀÇËÈ×ÍÛÕ

ÔÀÊÒÎÐÎÂ ÐÀÄÈÀÖÈÎÍÍÎÃÎ ÎÁËÓ×ÅÍÈß ÍÀÑÅËÅÍÈß ÐÅÑÏÓÁËÈÊÈ ÁÅËÀÐÓÑÜ

 

Notes. 
137
Cs soil contamination is reproduced from the Map of radiation environment of the territory of Belarus on January 1992. (Geodesy Committee

at the Council of Ministers of Republic of Belarus, Minsk, 1992). The direction of air mass contaminated with radionuclides is reproduced from maps

sited in the article by M. Yu. Orlov et al. (1996). 

Ïðèìå÷àíèÿ. Ïëîòíîñòü çàãðÿçíåíèÿ ïî÷âû 
137
Cs âîñïðîèçâåäåíà ñ Êàðòû ðàäèàöèîííîé îáñòàíîâêè íà òåððèòîðèè Ðåñïóáëèêè Áåëàðóñü íà

ÿíâàðü 1992 ã. (Êîìèòåò ïî ãåîäåçèè ïðè ñîâåòå ìèíèñòðîâ Ðåñïóáëèêè Áåëàðóñü, Ìèíñê, 1992 ã.). Íàïðàâëåíèå äâèæåíèÿ âîçäóøíûõ ìàññ

çàãðÿçí¸ííûõ ðàäèîíóêëèäàìè âîñïðîèçâåäåíî ñ êàðò, ïðèâåäåííûõ â ñòàòüå Ì.Þ. Îðëîâà ñ ñîàâò. (1996).
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There are three main factors that can alter the DS

incidence: introduction of prenatal diagnostics,

changes in maternal age distribution, and the

effect of particular attention resulting in better

ascertainment (Carothers A.D. et al., 1999).

Moreover, one should consider probable appear-

ance of stochastic clusters (Dean G. et al.,

2000).

Prenatal diagnosis contributed nothing to the

origin of the observed January peak, since it

became a regular procedure in Belarus only in

the early 90s (figure 1). Since the birth date but

not the date of registration in BNR was used for

the analysis, temporal distribution of DS cases

was dependent only on the conception date and

natural deviations in pregnancy duration.

The altered maternal age distribution cannot be a

reason for the observed cluster. A decrease in the

average age of mothers who gave birth to DS chil-

dren in January 1987 and being recorded in Gomel

oblast,is consistent with the results from the study

of anthropometric indices of children born in 1986

and 1987,which was performed within the frame-

work of the French-German initiative. During the

study,first months of 1987,it was observed a slight

decrease in the average maternal age in severely

contaminated areas of Gomel oblast (137Cs contam-

ination of 555kBq/m2 and over).

The improvement of DS cases ascertainment is

plausible within the first post-Chernobyl period.

However,a rather high level of DS ascertainment

in Belarus excludes considerable impact of the

mentioned factor on incidence rates. Moreover, it

is quite reasonable to expect a "screening effect"

just at the end of 1986,but its duration would not

be likely to be limited to one month only.

We can not completely exclude the probability of

that of January 1987 peak of DS cases was a sto-

chastic cluster, though there are theoretical

grounds explaining the peak appearance in the

view of radiation biology considerations.

Experimental studies on mammalian species

showed the presence of a radiosensitive stage

(diakinesis) in the ovum maturation process,

which directly precedes ovulation and concep-

tion,when relatively low radiation exposure doses

(10-50 cGy) can cause both structural and numer-

ical chromosomal aberrations (Evans H.J. et al.,

1986; Tease C.,Fisher G.,1986; Tease C.,1982a).

At this phase, the rate of chromosomal anomalies

induced by ionizing radiation exposure is several

times higher then that during dictyatene, that is

the longest stage of oogenesis (Tease C., 1985),

which starts shortly before the birth and ends

some hours before ovulation. At the diakinesis

stage dose dependence curve of chromosomal non-

disjunction phenomenon presumably seems to be

linear and is not age-dependent in females (Tease

Èìåþòñÿ òðè îñíîâíûå ôàêòîðà, ñïîñîáñòâóþùèå

èçìåíåíèÿì â äèíàìèêå ÷àñòîò ÑÄ: âíåäðåíèå

ïðåíàòàëüíîé äèàãíîñòèêè, èçìåíåíèÿ âîçðàñòíîãî

ðàñïðåäåëåíèÿ ðîæåíèö, ýôôåêò ïîâûøåííîãî

âíèìàíèÿ è êàê ñëåäñòâèå, óëó÷øåíèå ïîëíîòû

ó÷¸òà (Carothers A.D. et al,1999). Êðîìå òîãî,

ñëåäóåò îòìåòèòü âîçìîæíîñòü ïîÿâëåíèÿ

ñòîõàñòè÷åñêèõ êëàñòåðîâ (Dean G. et al.,2000).

Ïðåíàòàëüíàÿ äèàãíîñòèêà íå ïðè÷àñòíà ê ïîÿâëå-

íèþ ÿíâàðñêîãî ïèêà,ïîñêîëüêó â Áåëàðóñè îíà âíå-

äðåíà â ìåäèöèíñêóþ ïðàêòèêó òîëüêî â íà÷àëå 90-

õ ãîäîâ (ðèñóíîê 1). Òàê êàê ïðè àíàëèçå èñïîëü-

çîâàëàñü äàòà ðîæäåíèÿ ðåá¸íêà,à íå äàòà åãî ðåãè-

ñòðàöèè â ÁÍÐ,ðàñïðåäåëåíèå äåòåé ñ ÑÄ âî âðåìå-

íè çàâèñåëî òîëüêî îò äàòû çà÷àòèÿ è åñòåñòâåííîé

äåâèàöèè ïðîäîëæèòåëüíîñòè áåðåìåííîñòè.

Èçìåíåíèå âîçðàñòíîãî ñîñòàâà ðîæåíèö íå ìîæåò

áûòü ïðè÷èíîé âûÿâëåííîãî ïèêà. Ñíèæåíèå

ñðåäíåãî âîçðàñòà ìàòåðåé ðîäèâøèõ â ÿíâàðå 1987

ã. äåòåé ñ ÑÄ,îòìå÷åííîå â Ãîìåëüñêîé îáëàñòè,

ñîãëàñóåòñÿ ñ ðåçóëüòàòàìè àíòðîïîìåòðè÷åñêèõ

èññëåäîâàíèé íîâîðîæäåííûõ 1986-87 ãã.,

ïðîâåäåííûõ â ðàìêàõ Ôðàíêî-Ãåðìàíñêîé

èíèöèàòèâû. Â ýòîì èññëåäîâàíèè â íàèáîëåå

çàãðÿçí¸ííûõ ðåãèîíàõ Ãîìåëüñêîé îáëàñòè (ñ

ïëîòíîñòüþ çàãðÿçíåíèÿ 137Cs 555êÁê/ì2 è áîëåå)

â ïåðâûå ìåñÿöû 1987 ã. íàáëþäàëîñü íåêîòîðîå

ñíèæåíèå ñðåäíåãî âîçðàñòà ðîæåíèö.

Â ïåðâûé ïåðèîä ïîñëå àâàðèè íå èñêëþ÷¸íî

âðåìåííîå óëó÷øåíèå êà÷åñòâà ðåãèñòðàöèè ÑÄ.

Îäíàêî, äîñòàòî÷íî âûñîêèé óðîâåíü ïîëíîòû ó÷¸òà

ÑÄ â Áåëàðóñè èñêëþ÷àåò âîçìîæíîñòü çíà÷èòåëüíîãî

âëèÿíèÿ äàííîãî ôåíîìåíà íà äèíàìèêó ÷àñòîò.

Êðîìå òîãî,"ýôôåêò âíèìàíèÿ" ëîãè÷íî îæèäàòü óæå

â êîíöå 1986 ã.,õîòÿ åãî ïðîäîëæèòåëüíîñòü íå ìîãëà

îãðàíè÷èòüñÿ ëèøü îäíèì ìåñÿöåì.

Íåëüçÿ îäíîçíà÷íî èñêëþ÷èòü âåðîÿòíîñòü òîãî,÷òî

âûÿâëåííûé â ÿíâàðå 1987 ã. ïèê ðîæäåíèÿ ÑÄ ÿâ-

ëÿåòñÿ ñòîõàñòè÷åñêèì êëàñòåðîì, îäíàêî â íàñòîÿ-

ùåå âðåìÿ èìåþòñÿ òåîðåòè÷åñêèå ïðåäïîñûëêè,

îáúÿñíÿþùèå ïîÿâëåíèÿ äàííîãî ïèêà ñ ïîçèöèè

ðàäèîáèîëîãèè. Â ýêñïåðèìåíòàëüíûõ ðàáîòàõ ïî-

êàçàíî,÷òî ó ìëåêîïèòàþùèõ â ïðîöåññå ñîçðåâàíèÿ

ÿéöåêëåòêè ñóùåñòâóåò ðàäèî÷óâñòâèòåëüíàÿ ñòàäèÿ

(äèàêèíåç), íåïîñðåäñòâåííî ïðåäøåñòâóþùàÿ îâó-

ëÿöèè è îïëîäîòâîðåíèþ,êîãäà îòíîñèòåëüíî ìàëûå

äîçû îáëó÷åíèÿ (10-50 ñÃð) ñïîñîáíû âûçâàòü êàê

ñòðóêòóðíûå, òàê è ÷èñëîâûå àáåððàöèè õðîìîñîì

(Evans H.J. et al.,1986; Tease C.,Fisher G.,1986; Te-

ase C.,1982a). Íà ýòîé ñòàäèè ÷àñòîòà ðàäèàöèîííî-

èíäóöèðóåìûõ àáåððàöèé õðîìîñîì â íåñêîëüêî

ðàç âûøå,÷åì â ñàìóþ ïðîäîëæèòåëüíóþ ôàçó îîãå-

íåçà - äèêòèîòåíó (Tease C., 1985), íà÷èíàþùóþñÿ

íåçàäîëãî äî ðîæäåíèÿ è çàêàí÷èâàþùóþñÿ çà íåñ-

êîëüêî ÷àñîâ äî îâóëÿöèè. Íà ñòàäèè äèàêèíåçà

äîçîâàÿ êðèâàÿ íåðàñõîæäåíèÿ õðîìîñîì ïðåäïîëî-

æèòåëüíî èìååò ëèíåéíóþ ôîðìó è íå çàâèñèò îò

âîçðàñòà ñàìêè (Tease C., 1982b; Hansmann 
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C.,1982b; Hansmann I. et al.,1982). It is note-

worthy that spontaneous rate of aneuploidy in

human is more than an order higher than that in

mice (Sperling K.,1984),evidencing high predis-

position in human to abnormal chromosomal dis-

junction in meiosis,which is possibly due to high-

er sensitivity to environmental factors impact.

Because of that the direct extrapolation of dose

dependence resulting from the experimental stud-

ies on animals,might result in underestimation of

the ionizing radiation exposure risks for human.

Molecular mechanisms resulting in chromosomal

non-disjunction due to radiation exposure being

at that insufficiently studied most possibly are

the following: structural chromosomal aberra-

tions (induction of chromosome and chromatid

exchanges or breaks in the centromere area) as

well as damage of the spindle structure (Tease C.,

1985). Peculiarity of processes in oocytes during

the stage of post-dictyatene (chromatin condensa-

tion, disruption of nuclear membrane, the forma-

tion of spindle and systems responsible for chro-

mosomal attachment and movement along the

tubuline filaments) might be responsible for

increased radiosensitivity in aneuploidy induc-

tion.

Unfortunately, the information on the doses of

the first post-Chernobyl period is insufficient in

Belarus. It is supposed that within the first five

days there was a sharp increase of exposure dose

rate (EDR) in most of contaminated areas of the

former USSR with subsequent constant fall of

the values (Orlov M.Yu. et al., 1996). Within

the first post-accident days,the wind was mainly

blowing to North-West direction (figure 6). The

first radioactive cloud had crossed the territory of

Gomel oblast and the south area of Minsk oblast

and reached Minsk-city as early as April 27

(Orlov M.Yu. et al., 1996). In the subsequent

days the wind changed its direction and the fall-

outs of April,27 were transported to the Eastern

direction with a loop through Gomel and Minsk

oblasts. According to the data of the Belarus

State Committee of Hydrometeorology the maxi-

mal EDR on April 28, 1986 reached 2mRh/h in

Gomel and 0.5mRh/h in Minsk,which exceeded

the pre-Chernobyl level (of about 0.01mRh/h)

200 and 50 times,respectively.

The map (figure 6) shows DS location according

to mothers' residence place for children born in

January 1987. The spatial distribution well coin-

cides with the radioactive cloud passage within the

first post-accident days and no obvious association

with 137Cs soil contamination was noted.

Precise dates on probands' conception cannot be

defined because of the inaccuracy of gestational

age estimations; however,the time of peak appear-

ance fully coincides with theoretical calculations

and suits the hypothesis about very high 

I. et al.,1982). Ñëåäóåò îòìåòèòü,÷òî ñïîíòàííàÿ ÷à-

ñòîòà àíåóïëîèäèè ó ÷åëîâåêà áîëåå ÷åì íà ïîðÿäîê

âûøå,ïî ñðàâíåíèþ ñ ìûøüþ (Sperling K.,1984),÷òî

ñâèäåòåëüñòâóåò î âûðàæåííîé ïîäâåðæåííîñòè ãà-

ìåòîãåíåçà ÷åëîâåêà ê íàðóøåíèþ ðàñõîæäåíèÿ õðî-

ìîñîì â ìåéîçå,âîçìîæíî, èç-çà áîëåå âûñîêîé ÷óâ-

ñòâèòåëüíîñòè ê âîçäåéñòâèÿì ôàêòîðîâ âíåøíåé

ñðåäû. Ïîýòîìó ïðÿìàÿ ýêñòðàïîëÿöèÿ äîçîâîé çà-

âèñèìîñòè, ïîëó÷åííîé íà ýêñïåðèìåíòàëüíûõ æè-

âîòíûõ,ìîæåò ïðèâåñòè ê çàíèæåíèþ ðèñêà îáëó÷å-

íèÿ ÷åëîâåêà.

Ìîëåêóëÿðíûå ìåõàíèçìû, ïðèâîäÿùèå ê

íåðàñõîæäåíèþ õðîìîñîì ïðè îáëó÷åíèè,èçó÷åíû

íåäîñòàòî÷íî. Ïðåäïîëàãàåòñÿ,÷òî èìè ìîãóò áûòü

ñòðóêòóðíûå ïîâðåæäåíèÿ õðîìîñîì (èíäóêöèÿ

õðîìîñîìíûõ è õðîìàòèäíûõ îáìåíîâ èëè

ïîâðåæäåíèå îáëàñòè öåíðîìåðû), à òàêæå

íàðóøåíèå ñòðóêòóðû âåðåòåíà äåëåíèÿ (Tease C.,

1985). Ñïåöèôèêà ïðîöåññîâ, ïðîòåêàþùèõ â

îîöèòå íà ñòàäèÿõ ïîñòäèêòèîòåíû (êîíäåíñàöèÿ

õðîìàòèíà, äåãåíåðàöèÿ ÿäåðíîé îáîëî÷êè, ïîñòðî-

åíèå âåðåòåíà äåëåíèÿ è ñèñòåì, îòâåòñòâåííûõ çà

ïðèêðåïëåíèå è ïåðåìåùåíèå õðîìîñîì ïî

òóáóëèíîâûì íèòÿì) ìîæåò áûòü ïðè÷èíîé

ïîâûøåííîé ðàäèî÷óâñòâèòåëüíîñòè â îòíîøåíèè

èíäóêöèè àíåóïëîèäèè.

Ê ñîæàëåíèþ,â Áåëàðóñè îòñóòñòâóåò èñ÷åðïûâàþ-

ùàÿ èíôîðìàöèÿ î äîçîâûõ íàãðóçêàõ â ïåðâûé

ïåðèîä ïîñëå àâàðèè. Ñ÷èòàåòñÿ,÷òî â òå÷åíèå ïåð-

âûõ ïÿòè äíåé â áîëüøèíñòâå çàãðÿçí¸ííûõ ðåãèî-

íîâ áûâøåãî ÑÑÑÐ íàáëþäàëîñü ðåçêîå óâåëè÷å-

íèå ìîùíîñòè ýêñïîçèöèîííîé äîçû (ÌÝÄ) c ïî-

ñòîÿííûì ñíèæåíèåì äàííîãî ïîêàçàòåëÿ â ïîñëå-

äóþùåì (Orlov M.Yu. et al.,1996). Íà ïðîòÿæå-

íèè ïåðâûõ ñóòîê ïîñëå àâàðèè ïðåîáëàäàëî ñåâå-

ðî-çàïàäíîå íàïðàâëåíèå âåòðà (ðèñóíîê 6). Ïåð-

âîå ðàäèîàêòèâíîå îáëàêî äîñòèãëî ã. Ìèíñêà,

ïðîéäÿ ÷åðåç òåððèòîðèþ Ãîìåëüñêîé è þæíîé ÷à-

ñòè Ìèíñêîé îáëàñòè,óæå 27 àïðåëÿ (Orlov M.Yu.

et al., 1996). Â ïîñëåäóþùèå äíè íàïðàâëåíèå âå-

òðà èçìåíèëîñü è âûáðîñû,èìåâøèå ìåñòî 27 àïðå-

ëÿ,ñîâåðøèâ ïåòëþ ÷åðåç Ãîìåëüñêóþ è Ìèíñêóþ

îáëàñòü, íàïðàâèëèñü â âîñòî÷íîì íàïðàâëåíèè.

Ñîãëàñíî äàííûì Ãèäðîìåòà Áåëàðóñè 28 àïðåëÿ

1986 ã. â ã. Ãîìåëå ìàêñèìàëüíûå çíà÷åíèÿ ÌÝÄ

ïîñòèãëè 2 ìÐ/÷, à â ã. Ìèíñêå - 0,5 ìÐ/÷, ÷òî

ïðåâûøàëî äî-÷åðíîáûëüñêèé óðîâåíü (îêîëî 0,01

ìÐ/÷) â 200 è 50 ðàç,ñîîòâåòñòâåííî.

Íà êàðòå (ðèñóíîê 6) íàíåñåíû ñëó÷àè ÑÄ,

ðîæä¸ííûå â ÿíâàðå 1987 ã., ñ ó÷¸òîì ìåñòà ïðî-

æèâàíèÿ ìàòåðè. Èõ òåððèòîðèàëüíîå ðàñïðå-

äåëåíèå ÷¸òêî ïîâòîðÿåò òðàåêòîðèþ ðàäèîàêòèâíûõ

îáëàêîâ ïåðâûõ äíåé ïîñëå àâàðèè, ïðè ýòîì íåò

âûðàæåííîé ñâÿçè ñ çàãðÿçíåíèåì ïî÷âû 137Cs.

Äàòà çà÷àòèÿ ïðîáàíäîâ íå ìîæåò áûòü óñòàíîâëåíà

èç-çà íåòî÷íîñòåé ïðè ïîñòàíîâêå ãåñòàöèîííîãî

ñðîêà, âìåñòå ñ òåì, âðåìÿ ïîÿâëåíèÿ ïèêà

ïîëíîñòüþ ñîâïàäàåò ñ òåîðåòè÷åñêèìè ðàñ÷åòàìè è

ñîãëàñóåòñÿ ñ ãèïîòåçîé î íàëè÷èè âûñîêîé
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TTAABBLLEE  33

CHERNOBYL RELEASE OF SHORT-LIVED RADIONUCLIDES 

AS COMPARED WITH
137
Cs È 

90
Sr (UNSCEAR, 2000)

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  33

×ÅÐÍÎÁÛËÜÑÊÈÉ ÂÛÁÐÎÑ ÊÎÐÎÒÊÎÆÈÂÓÙÈÕ ÐÀÄÈÎÍÓÊËÈÄÎÂ 

Â ÑÐÀÂÍÅÍÈÈ c 
137
Cs È 

90
Sr (UNSCEAR, 2000)

Radionuclide T½  Activities released (×10  Bq) 
133

I 20.8 hours 1000-2500 
132

I 2.3 hours ~1000 
132

Te 3.26 days ~1000 
131

I 8.04 days 1200-1700 

137
Cs 30.0 years ~80 

90
Sr 29.1 years ~10 

sensitivity of human chromosomes disjunction to

damage induced by ionizing radiation in the peri-

od immediately before the conception (figure 5).

The results of epidemiological investigations in

the field of searching effects of human radiation

exposure on DS incidence, are contradictory

(Verger P., 1997). We should first note, that

studies of the A-bombing consequences in

Hiroshima and Nagasaki and medical exposure

impact (Schull W.J.,1995; Awa A.A. et al.,1987;

Rose K.S.Â., 1990; Alberman, E. et al., 1972;

Uchida I.A., 1985) cannot be basic for studying

the effects described in this paper. Short period of

radiation exposure in those studies makes it prac-

tically impossible to analyze specifically groups of

mothers exposed some hours before conception.

Moreover, the Japanese studies, performed many

years after the A-bomb explosion, could not cover

the total number of children conceived immedi-

ately after the exposure. Rather small analyzed

sample sizes,usual retrospective collection of data,

incomplete ascertainment and other methodical

difficulties presented in the studies of the conse-

quences for residents of the areas with high level

of background radiation seem to be the most prob-

able reasons for contradictory results (Shuman

L.M.,Gullen W.H., 1970; Kochupillai N. et al.,

1976; High Background Radiation Research

Group,1980; Jaikrishan G. et al.,1999,Cheriyan

V.D. et al.,1999).

The study of low exposure dose effects within the

first period after the accident requires high ascer-

tainment completeness of DS cases or a rather

large sample size. Moreover, it is essential to

account possible demographic changes, since

numerous studies performed in various European

countries have demonstrated apparent changes in

reproductive behaviour of the residents within the

first year after the Chernobyl accident (Little J.,

1993; Schoetzau A. et al.,1994). The analysis of

an average maternal age in severely contaminated

areas of Belarus has showed its decrease for the

first months of 1987. A slight reduction of con-

ception number among the women aged 35 years

÷óâñòâèòåëüíîñòè ê ðàäèàöèîííîìó ïîâðåæäåíèþ

ðàñõîæäåíèÿ õðîìîñîì ÷åëîâåêà â ïåðèîä

íåçàäîëãî äî çà÷àòèÿ (ðèñóíîê 5).

Ðåçóëüòàòû ýïèäåìèîëîãè÷åñêèõ ðàáîò,èññëåäîâàâ-

øèõ âëèÿíèå ðàäèàöèîííîãî îáëó÷åíèÿ íàñåëåíèÿ

íà ÷àñòîòó ÑÄ,äîñòàòî÷íî ïðîòèâîðå÷èâû (Verger

P., 1997). Ïðåæäå âñåãî, ñëåäóåò îòìåòèòü, ÷òî èñ-

ñëåäîâàíèÿ ïîñëåäñòâèé áîìáàðäèðîâêè Õèðîñèìû

è Íàãàñàêè, à òàêæå ìåäèöèíñêîãî îáëó÷åíèÿ

(Schull W.J., 1995; Awa A.A. et al., 1987; Rose

K.S.Â.,1990; Alberman,E. et al.,1972; Uchida I.A.,

1985) íå ìîãóò ñëóæèòü áàçîé äëÿ èçó÷åíèÿ ýôôåê-

òîâ, ïîêàçàííûõ â äàííîé ðàáîòå. Êðàòêîâðåìåí-

íîñòü ïåðèîäà îáëó÷åíèÿ â ýòèõ èññëåäîâàíèÿõ äå-

ëàþò ïðàêòè÷åñêè íåâîçìîæíûì èçó÷åíèå ãðóïïû

ìàòåðåé, îáëó÷¸ííûõ çà íåñêîëüêî ÷àñîâ äî çà÷à-

òèÿ. Êðîìå òîãî, ÿïîíñêèå ðàáîòû, ïðîâåäåííûå

ñïóñòÿ äîñòàòî÷íî ïðîäîëæèòåëüíûé ïðîìåæóòîê

âðåìåíè ïîñëå âçðûâà, íå ìîãëè îõâàòèòü âñåõ äå-

òåé, çà÷àòûõ íåïîñðåäñòâåííî ïîñëå îáëó÷åíèÿ.

Îòíîñèòåëüíî ìàëûé îáú¸ì àíàëèçèðóåìûõ âûáî-

ðîê,êàê ïðàâèëî,ðåòðîñïåêòèâíûé õàðàêòåð ñáîðà

äàííûõ, çíà÷èòåëüíûé íåäîó÷¸ò è ïðî÷èå ìåòîäè-

÷åñêèå òðóäíîñòè â ðàáîòàõ ïî èçó÷åíèþ ýôôåêòîâ

ïðîæèâàíèÿ â ðåãèîíàõ ñ ïîâûøåííûì óðîâíåì

ôîíîâîé ðàäèàöèè - íàèáîëåå âåðîÿòíûå ïðè÷èíû

ïðîòèâîðå÷èâûõ ðåçóëüòàòîâ (Shuman L.M.,Gullen

W.H., 1970; Kochupillai N. et al., 1976; High

Background Radiation Research Group, 1980; Jai-

krishan G. et al.,1999,Cheriyan V.D. et al.,1999).

Äëÿ âûÿâëåíèÿ ýôôåêòîâ îáëó÷åíèÿ â ìàëûõ äî-

çàõ, èìåâøèõ ìåñòî â ïåðâûé ïåðèîä ïîñëå àâà-

ðèè, òðåáóåòñÿ âûñîêèé óðîâåíü ðåãèñòðàöèè ñëó-

÷àåâ ÑÄ èëè äîñòàòî÷íî áîëüøîé îáú¸ì âûáîðêè.

Ïîìèìî ýòîãî, âàæíî ó÷èòûâàòü âîçìîæíîñòü èç-

ìåíåíèé äåìîãðàôè÷åñêèõ ïîêàçàòåëåé, ò.ê. ðå-

çóëüòàòû èññëåäîâàíèé,ïðîâåäåííûõ â ðàçëè÷íûõ

ñòðàíàõ Åâðîïû, ïîêàçàëè íàëè÷èå âûðàæåííûõ

èçìåíåíèé â ðåïðîäóêòèâíîì ïîâåäåíèè íàñåëå-

íèÿ â ïåðâûé ãîä ïîñëå àâàðèè (Little J., 1993;

Schoetzau A. et al.,1994). Èññëåäîâàíèå ñðåäíåãî

âîçðàñòà ðîæåíèö â íàèáîëåå çàãðÿçí¸ííûõ ðåãèî-

íàõ Ðåñïóáëèêè Áåëàðóñè ïîêàçàëî åãî ñíèæåíèè

â òå÷åíèå ïåðâûõ ìåñÿöåâ 1987 ã. Â Øâåöèè íà-
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old and older with the last menstrual period being

in April 1987 (conception at the end of April to

early May) was visible in Sweden (Kallen, B.,

1989) (figure 2). The reveled changes might be

the result of fear of mothers who already had chil-

dren at the time of the accident,to conceive bear a

child because of the disaster.

The doses in population of the Republic of Belarus

are the highest among the countries where month-

ly DS incidence was analyzed. Meanwhile exten-

sive database with rather high DS registration

completeness was collected in the Republic for the

surveyed period. There was no visible decrease in

birthrate in Republic of Belarus recorded in the

first months of 1987; however,we cannot exclude

some bias in the distribution of mothers towards

younger age in the contaminated areas.

Only one group of researchers revealed the simi-

lar peak in January 1987 in Western Berlin

(Sperling K. et al., 1994) and less prominent

effect using the data received at cytogenetic lab-

oratories of various areas of Western Germany

(Sperling K. et al., 1991). Rather high ascer-

tainment completeness in West Berlin was a pos-

sible reason for availability to record such a short

incidence increase in a rather small sample size

(12 cases to 2-3 expected). Low doses to ioniz-

ing radiation and no positive results in other

studies gave grounds for criticism in several

papers (Burkart W. et al.,1997; Boice J., Linet

M.,1994).

The study of monthly DS incidence in Bavaria

(Schoetzau A. et al., 1994) and the data of

International EUROCAT system (De Wals P. et

al., 1988) did not confirm the obtained results,

however certain underascertainment of DS cases

decreases sensitivity of the performed analyses.

This primarily may have applied to fetuses from

pregnancies terminated after prenatal diagnosis

(Little J., 1993), since such cases were missed in

Bavaria sample and were not registered in some

EUROCAT centers (Dolk H., Nichols R., 1999).

Moreover,most countries participating in EURO-

CAT being located very far from the Chernobyl

NPP and had received rather low radiation expo-

sure doses. Researchers from Finland have also

revealed no peak in January 1987,but no data to

evaluate DS ascertainment completeness are pub-

lished (Harjulehto-Mervaala T. et al., 1992).

The authors consider their sample size to be rather

small and the negative result (6 cases to 8 expect-

ed) being "inconclusive as such". The analysis of

the data from Hungarian registry (Czeizel A.,

1989) has showed only a slightly increased DS

incidence in January-March 1987,compatible with

natural deviations. According to the authors' cal-

culation the under ascertainment within the con-

cerned period is 25%. Negative results of the stud-

ies performed on small samples (Witowski R.,

Korner H., 1987; Haeusler M.C.H. et al., 1992;

áëþäàëîñü íåêîòîðîå ñíèæåíèå çà÷àòèé ñðåäè

æåíùèí â âîçðàñòíîé ãðóïïå 35 ëåò è ñòàðøå, ó

êîòîðûõ ïîñëåäíèé ìåíñòðóàëüíûé öèêë ïðèõî-

äèëñÿ íà àïðåëü 1986 ã. (çà÷àòèå êîíåö àïðåëÿ -

íà÷àëî ìàÿ) (Kallen B.,1989) (ðèñóíîê 2). Âûÿâ-

ëåííûå ñäâèãè ìîãóò áûòü ðåçóëüòàòîì îòêàçà îò

äåòîðîæäåíèÿ ñðåäè æåíùèí,èìåâøèõ äåòåé ê ìî-

ìåíòó àâàðèè.

Èç âñåõ ñòðàí, â êîòîðûõ ïðîâîäèëñÿ àíàëèç ìå-

ñÿ÷íûõ ÷àñòîò ÑÄ,íàñåëåíèå Ðåñïóáëèêè Áåëàðó-

ñè ïîëó÷èëî íàèáîëåå âûñîêèå äîçû îáëó÷åíèÿ.

Ïðè ýòîì çà àíàëèçèðóåìûé ïåðèîä âðåìåíè â ðåñ-

ïóáëèêå íàêîïëåí áîëüøîé ìàòåðèàë è èìåë ìåñòî

äîñòàòî÷íî âûñîêèé ó÷¸ò ÑÄ. Â ðåñïóáëèêå íå íà-

áëþäàëîñü çàìåòíîãî ñíèæåíèÿ ðîæäàåìîñòè â

ïåðâûå ìåñÿöû 1987 ã.,îäíàêî íå èñêëþ÷åíî íàëè-

÷èå íåêîòîðîãî ñìåùåíèÿ âîçðàñòíîãî ðàñïðåäåëå-

íèÿ áîëåå ìîëîäûõ ðîæåíèö â çàãðÿçí¸ííûõ

îáëàñòÿõ.

Òîëüêî îäíà ãðóïïà èññëåäîâàòåëåé âûÿâèëà

àíàëîãè÷íûé ïèê â ÿíâàðå 1987 ã. â Çàïàäíîì

Áåðëèíå (Sperling K. et al., 1994) è ìåíåå

âûðàæåííûé ýôôåêò ïî äàííûì öèòîãåíåòè÷åñêèõ

ëàáîðàòîðèé ðàçëè÷íûõ ðåãèîíîâ ÔÐÃ (Sperling

K. et al.,1991). Óðîâåíü ðåãèñòðàöèè â Çàïàäíîì

Áåðëèíå áûë äîñòàòî÷íî âûñîêèì, ÷òî ìîãëî

ïîçâîëèòü çàðåãèñòðèðîâàòü ñòîëü êðàòêî-

âðåìåííîå óâåëè÷åíèå íà îòíîñèòåëüíî íåáîëüøîì

ìàòåðèàëå (12 íàáëþäåíèé ê 2-3 îæèäàåìûì).

Ìàëûå äîçû è îòñóòñòâèå àíàëîãè÷íûõ

ðåçóëüòàòîâ â äðóãèõ ðàáîòàõ ìíîãîêðàòíî

ñëóæèëè ïîâîäîì äëÿ êðèòèêè (Burkart W. et al.,

1997; Boice J., Linet M.,1994).

Èññëåäîâàíèÿ ìåñÿ÷íîé äèíàìèêè ÑÄ â Áàâàðèè

(Schoetzau A. et al.,1994),à òàêæå â ðàìêàõ ìåæ-

äóíàðîäíîé ñèñòåìû EUROCAT(De Wals P. et al.,

1988) íå ïîäòâåðäèëè ïîëó÷åííûå ðåçóëüòàòû, îä-

íàêî îïðåäåë¸ííûé íåäîó÷¸ò ÑÄ ñíèæàåò ÷óâñòâè-

òåëüíîñòü ïðîâåäåííîãî àíàëèçà. Ýòî,ïðåæäå âñå-

ãî, êàñàåòñÿ ïëîäîâ, ïðåðâàííûõ ïî ãåíåòè÷åñêèì

ïîêàçàíèÿì (Little J., 1993), ò.ê. òàêèå ñëó÷àè îò-

ñóòñòâîâàëè â Áàâàðñêîé âûáîðêå è íå ðåãèñòðèðî-

âàëèñü â íåêîòîðûõ öåíòðàõ EUROCAT(Dolk H.,

Nichols R., 1999). Êðîìå òîãî,áîëüøèíñòâî ñòðàí,

âõîäÿùèõ â ñèñòåìó EUROCAT òåððèòîðèàëüíî

çíà÷èòåëüíî óäàë¸ííû îò ×ÀÝÑ è ïîëó÷åííûå â

ñâÿçè ñ àâàðèåé äîçû áûëè êðàéíå íèçêèìè. Ôèí-

ñêèå àâòîðû òàêæå íå âûÿâèëè ïèêà â ÿíâàðå 1987

ã.,îäíàêî ñâåäåíèÿ,íåîáõîäèìûå äëÿ îöåíêè ïîë-

íîòû ó÷¸òà ÑÄ â ïóáëèêàöèè íå ïðèâîäÿòñÿ (Har-

julehto-Mervaala T. et al.,1992). Ïî ìíåíèþ ñàìèõ

àâòîðîâ,èõ âûáîðêà äîñòàòî÷íî ìàëà,à íåãàòèâíûé

ðåçóëüòàò (6 íàáëþäåíèé ê 8 îæèäàåìûì) - íåóáå-

äèòåëüíûé. Àíàëèç äàííûõ Âåíãåðñêîãî ðåãèñòðà

(Czeizel A., 1989) ïîêàçàë ëèøü íåçíà÷èòåëüíîå

óâåëè÷åíèå ÷àñòîòû ÑÄ â ÿíâàðå-ìàðòå 1987 ã.,

óêëàäûâàþùååñÿ â ïðåäåëû åñòåñòâåííûõ êîëåáà-

íèé, ïðè ýòîì íåäîó÷¸ò â èíòåðåñóþùèé ïåðèîä

âðåìåíè, ñîãëàñíî ðàñ÷åòàì àâòîðîâ, ñîñòàâèë 25%.

Îòðèöàòåëüíûå ðåçóëüòàòû ðàáîò, ïðîâåäåííûõ íà
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Stoll C. et al., 1990) cannot serve as arguments

against an effect of radioactive fallout,since small

size of analyzed samples restrains the possibility of

detecting short-term modifications in DS inci-

dence.

Thus, many of the studies with negative results

probably had a considerable level of under ascer-

tainment for DS or suffered from small sample

size. Besides that,no direct indication on mater-

nal age standardization of monthly DS incidence

could be found in most of discussed studies, that

was very important at taking into account possi-

ble changes in maternal age distribution due to

modification in reproductive behavior of

European population within the first months

after the accident. All the above-mentioned ele-

ments might prevented the effect detecting,espe-

cially at low exposure doses in Western Europe.

There are studies where monthly incidence was not

analyzed,but the association with the residence in

the areas with various 137Cs soil contamination lev-

els or with exposure doses within various post-

Chernobyl periods were searched. The authors

from Sweden have showed an increased risk for

DS childbirth in contaminated areas in 1987

(Ericson A.,Kallen B.,1994),but the similar study

performed in Finland does not confirm the results

(Harjulehto-Mervaala T. et al., 1992). No

increased risk for DS childbirth, resulting from

internal and total dose, is observed in Norway

among children conceived within May 1986- April

1989 (Lie R.T. et al.,1992).

Thus, in general negative results of the most epi-

demiological studies,which were devoted to analy-

sis of effects of exposure to ionizing radiation after

the Chernobyl nuclear power plant accident on DS

incidence prevent obtaining unambiguous interpre-

tation of the presented results,especially at taking

into account possible appearance of stochastic DS

clusters. It is necessary to perform further extra

investigations of the observed cluster,which would

include identification of cytogenetic variants and

parental origin of the additional chromosome 21 as

well as collection of detailed ecological anamnesis

for all currently traceable DS cases related to the

cluster appearance.

CONCLUSIONS

1. Ascertainment completeness of Down's syn-

drome is rather high in all areas of the Republic

of Belarus.

2. In January 1987,significant cluster of DS cases

was registered in Belarus.

3. Maternal age as a well-known risk factor and

introduction of prenatal diagnostics were not the

causes of the revealed cluster.

íåáîëüøîì ìàòåðèàëå (Witowski R., Korner H.,

1987; Haeusler M.C.H. et al.,1992; Stoll C. et al.,

1990) íå ìîãóò ñëóæèòü âåñêèì àðãóìåíòîì â ïîëü-

çó îòñóòñòâèÿ ýôôåêòà îáëó÷åíèÿ, ò.ê. ìàëûé

îáú¸ì àíàëèçèðóåìûõ âûáîðîê íå ïîçâîëÿåò ðåãè-

ñòðèðîâàòü êðàòêîâðåìåííûå ñäâèãè â äèíàìèêå

÷àñòîò ÑÄ.

Òàêèì îáðàçîì, âî ìíîãèõ èññëåäîâàíèÿõ,

ïîêàçàâøèõ îòðèöàòåëüíûé ðåçóëüòàò, âîçìîæíî,

èìåë ìåñòî çíà÷èòåëüíûé íåäîó÷¸ò ÑÄ, ëèáî

àíàëèçèðîâàëèñü îòíîñèòåëüíî íåáîëüøèå

âûáîðêè. Êðîìå òîãî, â áîëüøèíñòâå óêàçàííûõ

ðàáîò îòñóòñòâîâàëè ÷¸òêèå ñâåäåíèÿ î

ñòàíäàðòèçàöèè ìåñÿ÷íûõ ÷àñòîò ÑÄ ïî âîçðàñòó

ìàòåðè, ÷òî èìååò áîëüøîå çíà÷åíèå, ó÷èòûâàÿ

âîçìîæíûå ñäâèãè â âîçðàñòíîì ðàñïðåäåëåíèè

ðîæåíèö âñëåäñòâèå èçìåíåíèé ðåïðîäóêòèâíîãî

ïîâåäåíèÿ íàñåëåíèÿ Åâðîïû â ïåðâûå ìåñÿöû

ïîñëå àâàðèè. Âñ¸ ýòî ìîãëî ïîìåøàòü âûÿâèòü

íàçâàííûå ýôôåêòû, îñîáåííî ó÷èòûâàÿ ìàëûå

äîçû îáëó÷åíèÿ â Çàïàäíîé Åâðîïå.

Èìåþòñÿ ðÿä ðàáîò, â êîòîðûõ àíàëèç ìåñÿ÷íîé

äèíàìèêè íå ïðîâîäèëñÿ, îäíàêî èçó÷àëàñü ñâÿçü ñ

ïðîæèâàíèåì â çîíàõ ñ ðàçëè÷íûì óðîâíåì

çàãðÿçíåíèÿ ïî÷âû 137Cs èëè ñ äîçîé èîíèçèðóþùåãî

îáëó÷åíèÿ â ðàçëè÷íûå ïåðèîäû ïîñëå àâàðèè.

Ðàáîòà øâåäñêèõ àâòîðîâ ïîêàçàëà ïîâûøåíèå ðèñêà

ðîæäåíèÿ ðåá¸íêà ñ ÑÄ â çàãðÿçí¸ííûõ çîíàõ â 1987

ã. (Ericson A., Kallen B., 1994), îäíàêî àíàëîãè÷íîå

èññëåäîâàíèå, ïðîâåäåííîå â Ôèíëÿíäèè, íå

ïîäòâåðäèëî ýòè ðåçóëüòàòû (Harjulehto-Mervaala T.

et al., 1992). Íå âûÿâëåíî óâåëè÷åíèÿ ðèñêà

ðîæäåíèÿ äåòåé ñ ÑÄ,çà÷àòûõ â ïåðèîä ñ ìàÿ 1986ã.

ïî àïðåëü 1989 ã., â çàâèñèìîñòè îò âíóòðåííåé è

ñóììàðíîé äîçû â Íîðâåãèè (Lie R.T. et al.,1992).

Òàêèì îáðàçîì, â öåëîì íåãàòèâíûé ðåçóëüòàò

áîëüøèíñòâà ýïèäåìèîëîãè÷åñêèõ ðàáîò, ïî

èçó÷åíèþ ýôôåêòîâ ÷åðíîáûëüñêîãî îáëó÷åíèÿ íà

÷àñòîòó ðîæäåíèÿ äåòåé ñ ÑÄ, íå ïîçâîëÿåò

îäíîçíà÷íî èíòåðïðåòèðîâàòü ïðåäñòàâëåííûå

ðåçóëüòàòû, îñîáåííî ó÷èòûâàÿ âîçìîæíîñòü ïî-

ÿâëåíèÿ ñòîõàñòè÷åñêèõ ïèêîâ ÑÄ. Íåîáõîäèìî

ïðîâåäåíèå äîïîëíèòåëüíîãî èññëåäîâàíèÿ âû-

ÿâëåííîãî êëàñòåðà ÑÄ, âêëþ÷àþùåãî îïðåäåëåíèå

öèòîãåíåòè÷åñêîé ôîðìû, ðîäèòåëüñêîãî ïðî-

èñõîæäåíèÿ äîïîëíèòåëüíîé 21-îé õðîìîñîìû, à

òàêæå ñáîð ïîäðîáíîãî ýêîëîãè÷åñêîãî àíàìíåçà äëÿ

âñåõ äîñòóïíûõ â íàñòîÿùåå âðåìÿ ñëó÷àåâ ÑÄ,

èìåþùèõ îòíîøåíèå ê ïîÿâëåíèþ ïîêàçàííîãî ïèêà.

ÂÛÂÎÄÛ

1. Ðåãèñòðàöèè ñèíäðîìà Äàóíà èìååò äîñòàòî÷íî

âûñîêèé óðîâåíü âî âñåõ ðåãèîíàõ ðåñïóáëèêè

Áåëàðóñü.

2. Â ÿíâàðå 1987 ã. â Áåëàðóñè çàðåãèñòðèðîâàí

âûðàæåííûé ïèê ðîæäåíèÿ äåòåé ñ ÑÄ.

3. Îáùåèçâåñòíûé ôàêòîð ðèñêà,âîçðàñò ìàòåðè,è
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4. The time of cluster appearance and geographi-

cal distribution of DS cases in children born in

January 1987 assume an association with radia-

tion exposure due to radioactive cloud passage

rather then 137Cs soil contamination.

5. The revealed cluster was theoretically confirmed

with experimental studies.

6. Rather low occurrence of studied disorder, lack

of reliable information on dosimetry, absence of

detailed information about the families of the

affected probands (data on maternal or paternal

trisomies origin,migration, etc.) and contradictory

epidemiological studies data in Europe make it dif-

ficult to interpret the obtained results unambigu-

ously.
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ïðåíàòàëüíàÿ äèàãíîñòèêà íå ïðè÷àñòíû ê ïî-

ÿâëåíèþ âûÿâëåííîãî êëàñòåðà.

4. Âðåìÿ ïîÿâëåíèÿ ïèêà è ãåîãðàôè÷åñêîå ðàñ-

ïðåäåëåíèå ñëó÷àåâ ÑÄ,ðîæä¸ííûõ â ÿíâàðå 1987 ã.,

ïðåäïîëàãàåò íàëè÷èå âçàèìîñâÿçè ñ îáëó÷åíèåì,

ñêîðåå îáóñëîâëåííûì ïðîõîæäåíèåì ðàäèî-

àêòèâíûõ îáëàêîâ,÷åì ñ çàãðÿçíåíèåì ïî÷âû 137Cs.

5. Âûÿâëåííûé ïèê íàõîäèò òåîðåòè÷åñêîå îáîñíî-

âàíèå â ýêñïåðèìåíòàëüíûõ ðàáîòàõ.

6. Îòíîñèòåëüíî íèçêàÿ ÷àñòîòà èññëåäóåìîé ïàòî-

ëîãèè,íåäîñòàòîê äîçèìåòðè÷åñêîé èíôîðìàöèè,îò-

ñóòñòâèå èíäèâèäóàëüíûõ äàííûõ î ñåìüÿõ ïðîáàí-

äîâ (äàííûå î ìàòåðèíñêîì èëè îòöîâñêîì ïðîèñ-

õîæäåíèè òðèñîìèè,ìèãðàöèè è ò.ï.) à òàêæå ïðî-

òèâîðå÷èâûå ýïèäåìèîëîãè÷åñêèå äàííûå â Åâðîïå

îñëîæíÿþò ÷¸òêóþ èíòåðïðåòàöèþ ïîëó÷åííûõ ðå-

çóëüòàòîâ.
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