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Abstract

Average life expectancy (ALE) is a significant integrating indicator of the population health. It can be af-

fected by many factors such as radiation and hereditary ones. A population-genetic analysis of the avera-

ge life expectancy (ALE) was performed for nuclear workers at the Mayak Production Association expo-

sed to external and internal radiation over a wide dose range and their offspring. A methodical approach

was proposed to determine ALE for individuals with different genotypes and estimate ALE in the popula-

tion based on genotype distribution. The analysis of a number of genetic markers revealed significant chan-

ges in the age-specific pattern of the Hp types in workers over 59 years. Such changes were caused by both

radiation and non-radiation (cardiovascular pathology) factors. In the first case,ALE decreased as Hp 1-

1 > Hp 2-2 > Hp 2-1 (radiation). In the second case,it decreased as Íð 1-1 > Hp-2-1 > Hp 2-2 (non-

radiation). Analyses of genetic markers in the workers' offspring indicated significant shifts in distribu-

tion of the Hp types,especially an increase in the proportion of Hp 2-2 at doses from external g-rays over

2Gy to parents by the time of conception. Based on the non-radiation genotype differences in ALE in this

group of offspring, the preliminary calculation of ALE was carried out,which indicated its reduction by

0.5 years in comparison with the control.

Key words: genetic polymorphism,genetic markers,average life expectancy,radiation exposure,non-radia-

tion factors,exposed people,children of exposed people.

INTRODUCTION

Average life expectancy (ALE) is an important in-

tegrating indicator of the population health. Hu-

man life expectancy can be affected by many in-

ternal and environmental factors such as food di-

et, alcohol consumption, smoking, cardiovascular

and other pathologies, occupational factors inclu-

ding those of radiation nature (Gavrilov L.A.,Ga-

vrilova N.S., 1986; Frolkis V.V., 1988; Voeykov

V.L.,2002; Urlanis B.C.,1978). The role of gen-

etic factors is of wide discussion now (Johnson

T.E., 1997; Sell D.R., et al. 1996; Finch C.E.,

Tanzi R.E., 1997). Hereditary factors of stable

characteristics being of main concern draw sub-

stantial attention. They, include genetic poly-

morphous systems that remain constant during

the whole lifetime. It is known that about 30% of

genes in the human genome are polymorphous,i.e.

they are presented by two and more alleles (Al-

tukhov Y.P.,1989). The critical role of heredita-

ry polymorphism in various adaptive possibilities

and different morbidity in humans is well known

(Dolmatova I.Y., Rafikov Kh.C., 1990; Schwain

B.K. et al., 1980). This problem is studied to

rather less degre with respect to the average life-

span (Altukhov Y.P.,1998; Altukhov Y.P.,Shere-

metyeva V.A., 2000; Muir A., Whitfield J.B.,

1990).

ÂÂÅÄÅÍÈÅ

Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü ïðåäñòîÿùåé æèçíè

(ÑÏÏÆ) ÿâëÿåòñÿ îäíèì èç âàæíûõ èíòåãðàòèâíûõ

ïîêàçàòåëåé çäîðîâüÿ íàñåëåíèÿ; íà íåå ìîãóò âëèÿòü

ìíîãèå âíóòðåííèå è âíåøíèå ôàêòîðû,òàêèå êàê õà-

ðàêòåð ïèòàíèÿ,óïîòðåáëåíèå àëêîãîëÿ,êóðåíèå,ñåð-

äå÷íî-ñîñóäèñòàÿ è äðóãàÿ ïàòîëîãèÿ,ïðîôåññèîíàëü-

íûå ôàêòîðû,â òîì ÷èñëå è ðàäèàöèîííûå (Ãàâðèëîâ

Ë.À.,Ãàâðèëîâà Í.Ñ.,1986; Ôðîëüêèñ Â.Â.,1988; Âî-

åéêîâ Â.Ë.,2002; Óðëàíèñ Á.Ö.,1978). Øèðîêî îá-

ñóæäàåòñÿ ðîëü ãåíåòè÷åñêèõ ôàêòîðîâ (Johnson

T.E., 1997; Sell D.R. et al., 1996; Finch C.E., Tanzi

R.E., 1997). Îñîáîå âíèìàíèå â ýòîì îòíîøåíèè

ïðèâëåêàþò íàñëåäñòâåííûå ôàêòîðû,èìåþùèå ñòà-

áèëüíûå õàðàêòåðèñòèêè. Ê èõ ÷èñëó,ïðåæäå âñåãî,

îòíîñÿòñÿ ãåíåòè÷åñêèå ïîëèìîðôíûå ñèñòåìû,êîòî-

ðûå îñòàþòñÿ ïîñòîÿííûìè íà ïðîòÿæåíèè âñåé æèç-

íè. Êàê èçâåñòíî,îêîëî 30% ãåíîâ â ãåíîìå ÷åëîâåêà

ïîëèìîðôíû,òî åñòü,ïðåäñòàâëåíû äâóìÿ è áîëåå àë-

ëåëÿìè (Àëòóõîâ Þ.Ï.,1989). Õîðîøî èçâåñòíî ñó-

ùåñòâåííîå çíà÷åíèå íàñëåäñòâåííîãî ïîëèìîðôèçìà

â ðàçíûõ àäàïòàöèîííûõ âîçìîæíîñòÿõ è ðàçëè÷íîé

çàáîëåâàåìîñòè ó ëþäåé (Äîëìàòîâà È.Þ.,Ðàôèêîâ

Õ.Ñ.,1990; Schwain B.K. et al.,1980). Â çíà÷èòåëü-

íî ìåíüøåé ñòåïåíè ýòà ïðîáëåìà èçó÷åíà â îòíîøå-

íèè ïðîäîëæèòåëüíîñòè æèçíè (Àëòóõîâ Þ.Ï.,1998;

Àëòóõîâ Þ.Ï., Øåðåìåòüåâà Â.À., 2000; Muir A.,

Whitfield J.B.,1990).
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ALE indicates the life period duration of the gi-

ven generation of either just born or being at

the same age,with an assumption that mortality

in each age-group will be the same in the course

of their life as of the year when these calcula-

tions were carried out (Merkov A.M., Polyakov

L.E., 1974). In other words, ALE indicates the

year's individuals will live for in average upon

the given age.

Lifespan reduction is one of the most negative

consequences of radiation exposure (Moskalev

Y.I.,1991). However,the literature data on lifes-

pan estimation for the exposed individuals are

rather limited. The population-genetic approach

based on the ALE estimation for individuals

with different genotypes promises certain pro-

spects for studying this problem among nuclear

workers. We have previously shown that natu-

ral reduction of population with different geno-

types is also different (Telnov V.I., 1997).

Thus,our study is focused on ALE estimation for

exposed individuals and their offspring with dif-

ferent genotypes and determination of the con-

tribution of radiation and non-radiation factors

into its changes.

SUBJECT AND METHODS

The results analysis of the examination of 985

nuclear industry workers from the Mayak PA

including 695 males and 290 females (a main

group) aged 35-79 years,who were exposed to ion-

izing radiation on a wide dose range in the PA mak-

ing,and 406individuals including 286males and 120

females (a control group) aged 25-55 years, who

have no occupational exposure to ionizing radiation

and still been living in this city, was performed.

Due to the individual photo monitoring dosimetry

data total external γ-radiation doses ranged 0,01 -

7,6 Gy for the persons under study. The biophysi-

cal studies results showed that 720 individuals had
239Pu incorporation. In addition,511 Mayak work-

ers' children who were exposed to external γ-radia-

tion in total doses 0,01-7,5 Gy at the time of con-

ception (the main group), were also studied. The

control group included 205 children,whose parents

had no contact to occupational exposure to ionizing

radiation sources.

Hp types were determined with use of the vertical

electrophoresis in the 5% polyacrylamide gel.

ALE value for individuals of the definite age was

from the Ozersk town population mortality

table, the latter is made by the population census

data of 1989. To quantify age-specific shifts in

distribution of genetic markers,the age elimination

relative risks (RRAE) were estimated for individ-

uals with the given Hp genotype at the n-age and

older on the basis of the four-field table equation

(Fleis J.,1989):

Ïîêàçàòåëü ÑÏÏÆ - ýòî ÷èñëî ëåò,êîòîðûå â ñðåä-

íåì ïðåäñòîèò ïðîæèòü äàííîìó ïîêîëåíèþ ðîäèâ-

øèõñÿ èëè ÷èñëó ñâåðñòíèêîâ îïðåäåëåííîãî âîç-

ðàñòà,åñëè ïðåäïîëîæèòü,÷òî íà âñåì ïðîòÿæåíèè

èõ æèçíè ñìåðòíîñòü â êàæäîé âîçðàñòíîé ãðóïïå

áóäåò òàêîé,êàêîé îíà áûëà â òîì ãîäó, äëÿ êîòî-

ðîãî ïðîèçâîäèëîñü èñ÷èñëåíèå (Ìåðêîâ À.Ì.,Ïî-

ëÿêîâ Ë.Å.,1974). Òî åñòü,÷èñëî ëåò ÑÏÏÆ óêà-

çûâàåò íà òî,ñêîëüêî ëåò â ñðåäíåì ïðîæèâóò åùå

ëèöà,äîñòèãøèå äàííîãî âîçðàñòà.

Îäíèì èç íàèáîëåå íåáëàãîïðèÿòíûõ ïîñëåäñòâèé

äåéñòâèÿ ðàäèàöèè ÿâëÿåòñÿ ñîêðàùåíèå ïðîäîëæè-

òåëüíîñòè æèçíè îáëó÷åííûõ îðãàíèçìîâ (Ìîñêà-

ëåâ Þ.È.,1991). Âìåñòå ñ òåì,â ëèòåðàòóðå äàííûå

ïî îöåíêå ïðîäîëæèòåëüíîñòè æèçíè ó îáëó÷åííûõ

ëþäåé âåñüìà îãðàíè÷åíû. Îïðåäåëåííûå ïåðñïåê-

òèâû â èçó÷åíèè ýòîé ïðîáëåìû ó ðàáîòíèêîâ àòîì-

íîé ïðîìûøëåííîñòè ïðåäñòàâëÿåò ïîïóëÿöèîííî-

ãåíåòè÷åñêèé ïîäõîä,îñíîâàííûé íà îöåíêå ÑÏÏÆ

ó ëþäåé ñ ðàçíûìè ãåíîòèïàìè. Ðàíåå íàìè áûëî

ïîêàçàíî,÷òî åñòåñòâåííàÿ óáûëü ëþäåé ñ ðàçíûìè

ãåíîòèïàìè íåîäèíàêîâà (Òåëüíîâ Â.È.,1997). Èñ-

õîäÿ èç ýòîãî, öåëüþ èññëåäîâàíèÿ ÿâèëàñü îöåíêà

ÑÏÏÆ ó îáëó÷åííûõ ëþäåé è èõ ïîòîìêîâ ñ ðàç-

íûìè ãåíîòèïàìè è îïðåäåëåíèå âêëàäà ðàäèàöèîí-

íûõ è íåðàäèàöèîííûõ ôàêòîðîâ â åå èçìåíåíèå.

ÎÁÚÅÊÒ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß

Ïðîâåäåí àíàëèç ðåçóëüòàòîâ îáñëåäîâàíèÿ 985 ðà-

áîòíèêîâ ÏÎ "Ìàÿê" - 695 ìóæ÷èí è 290 æåíùèí

(îñíîâíàÿ ãðóïïà) - â âîçðàñòå îò 35 äî 79 ëåò,êîòî-

ðûå ïîäâåðãëèñü îáëó÷åíèþ â ïåðèîä ñòàíîâëåíèÿ

ïðåäïðèÿòèÿ â øèðîêîì äèàïàçîíå äîç,è 406 ÷åëî-

âåê - 286ìóæ÷èí è 120 æåíùèí (êîíòðîëüíàÿ ãðóï-

ïà) - â âîçðàñòå 25-55 ëåò, íå èìåâøèõ êîíòàêòà ñ

ïðîôåññèîíàëüíûì ðàäèàöèîííûì âîçäåéñòâèåì è

ïðîæèâàþùèõ â ýòîì æå ãîðîäå. Ñóììàðíûå äîçû

âíåøíåãî γ-îáëó÷åíèÿ ïî äàííûì èíäèâèäóàëüíîãî

ôîòîêîíòðîëÿ ó îáñëåäîâàííûõ ëþäåé êîëåáàëèñü

îò 0,01 äî 7,6 Ãð. Ïî ðåçóëüòàòàì áèîôèçè÷åñêîãî

îáñëåäîâàíèÿ 720 ÷åëîâåê èìåëè èíêîðïîðàöèþ
239Pu. Òàêæå áûëè îáñëåäîâàíû 511 äåòåé ðàáîòíè-

êîâ ÏÎ "Ìàÿê",ïîäâåðãøèõñÿ âîçäåéñòâèþ âíåøíå-

ãî γ-îáëó÷åíèÿ â ñóììàðíûõ äîçàõ îò 0,01 äî 7,5 Ãð

íà ìîìåíò çà÷àòèÿ (îñíîâíàÿ ãðóïïà). Êîíòðîëü-

íóþ ãðóïïó ñîñòàâèëè 205 äåòåé,ðîäèòåëè êîòîðûõ

íå èìåëè ïðîôåññèîíàëüíîãî êîíòàêòà ñ èñòî÷íèêà-

ìè èîíèçèðóþùåãî èçëó÷åíèÿ.

Îïðåäåëåíèå òèïîâ Íð ïðîâîäèëè ñ ïîìîùüþ âåð-

òèêàëüíîãî ýëåêòðîôîðåçà â 5% ïîëèàêðèëàìèäíîì

ãåëå. ÑÏÏÆ äëÿ ëèö îïðåäåëåííîãî âîçðàñòà ïîëó-

÷àëè èç ñîñòàâëåííîé ðàíåå òàáëèöû ñìåðòíîñòè æè-

òåëåé ã. Îçåðñêà ïî äàííûì ïåðåïèñè íàñåëåíèÿ

1989 ãîäà. Äëÿ êîëè÷åñòâåííîé îöåíêè âîçðàñòíûõ

ñäâèãîâ â ðàñïðåäåëåíèè ãåíåòè÷åñêèõ ìàðêåðîâ

îïðåäåëÿëè îòíîñèòåëüíûé ðèñê âîçðàñòíîé ýëèìè-

íàöèè (RRÂÝ) ëþäåé ñ äàííûì ãåíîòèïîì Íð â

âîçðàñòå n è áîëåå ëåò íà îñíîâå ôîðìóëû äëÿ ÷å-

òûðåõïîëüíûõ òàáëèö (Ôëåéñ Äæ.,1989):
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ALETG = nyears + ALENG                         (3)  ÑÏÏÆÎÃ =  nëåò + ÑÏÏÆNÃ                 (3) 

ALEPG = (ALETGi  Ðj),             (4) ÑÏÏÆÏÃ = (ÑÏÏÆÎÃi ×× Ðj)             (4) 

where Pa is given genotype proportion in the ju-

nior age-group individuals; Pb is given genotype

proportion in the senior age-group individuals; Pñ

is a proportion of rest genotypes in the junior age-

group individuals; Pd is a proportion of rest ge-

notypes for individuals in the senior age-group.

RRAE indicates what chances the given genotype

individual-carrier have to drop out the population

upon attaining the n-age. At the same time,RRAE

is 1 for all genotypes in the population; at an

increase of it the age elimination rises, and falls

with its decrease.

ALE for individuals with the given genotype,who

attained the n-age, ALENG,was estimated through

the following equation proposed by us:

ãäåPa - äîëÿ äàííîãî ãåíîòèïà ó ëèö ìëàäøåé âîç-

ðàñòíîé ãðóïïû,Pb - äîëÿ äàííîãî ãåíîòèïà ó ëèö

ñòàðøåé âîçðàñòíîé ãðóïïû,Pñ - äîëÿ îñòàëüíûõ

ãåíîòèïîâ ó ëèö ìëàäøåé âîçðàñòíîé ãðóïïû,Pd -

äîëÿ îñòàëüíûõ ãåíîòèïîâ ó ëèö ñòàðøåé âîçðàñò-

íîé ãðóïïû.

RRÂÝ ïîêàçûâàåò êàêîâû øàíñû íîñèòåëÿ äàííîãî

ãåíîòèïà âûáûòü èç ïîïóëÿöèè ïî äîñòèæåíèè

âîçðàñòà n ëåò. Ïðè ýòîì RRâý âñåõ ãåíîòèïîâ â

ïîïóëÿöèè ðàâåí 1,ïðè åãî óâåëè÷åíèè âîçðàñòíàÿ

ýëèìèíàöèÿ ïîâûøàåòñÿ, ïðè óìåíüøåíèè -

ñíèæàåòñÿ.

ÑÏÏÆ äëÿ ëþäåé ñ äàííûì ãåíîòèïîì,äîñòèãøèõ

âîçðàñòà n ëåò, (ÑÏÏÆNÃ) îïðåäåëÿëè ïî

ïðåäëîæåííîé íàìè ôîðìóëå:

where ALEN is ALE for individuals in the general

population who have attained the n-age.

Total ALE for individuals with the given geno-

type (ALETG) was found with the equation:

ãäå ÑÏÏÆN - ÑÏÏÆ äëÿ ëèö â îáùåé ïîïóëÿöèè,

äîñòèãøèõ âîçðàñòà n ëåò.

Îáùóþ (ïîëíóþ) ÑÏÏÆ äëÿ ëþäåé ñ äàííûì

ãåíîòèïîì (ÑÏÏÆÎÃ) îïðåäåëÿëè ïî ôîðìóëå:

ALE for individuals from the total population

with the known genotype distribution (ALEPG)

was estimated with the equation:

ÑÏÏÆ äëÿ ëþäåé èç îáùåé ïîïóëÿöèè ñ

èçâåñòíûì ðàñïðåäåëåíèåì ãåíîòèïîâ (ÑÏÏÆÏÃ)

îïðåäåëÿëè ïî ôîðìóëå:

where ALETGi is ALE for individuals with the gi-

ven genotype,Ðj is a frequency of the given popu-

lation genotype.

RESULTS AND DISCUSSION

We have revealed earlier several age-specific pecu-

liarities of the distribution estimate of genetic

markers of the nuclear industry facility workers

under examination (Telnov V.I.,1997). They we-

re characterized with different trends in age-speci-

fic alterations of Hp genotypes in individuals at

their 60 years and older exposed to relatively low

(decrease in individual quota with the 2-2 genoty-

pe) and rather high doses of ionizing radiation

(decrease of individual quota with the 2-1 genoty-

pe). For the latter group, a significant rela-

tionship of the age-specific alterations with expo-

sure to total external γ-irradiation doses over 4Gy

and/or 239Pu incorporation over 1.48 kBq was re-

vealed. An increase in the Hp 1-1 frequency was

common for the age-specific pattern of the Hp

genetic system among exposed individuals to rela-

tively low and high doses. Table 1 shows value di-

stribution of Hp genotypes, RRAE, and ALE 

ãäå ÑÏÏÆÎÃi - ÑÏÏÆ äëÿ ëþäåé ñ äàííûì ãåíî-

òèïîì,Ðj - ÷àñòîòà äàííîãî ãåíîòèïà â ïîïóëÿöèè.

ÐÅÇÓËÜÒÀÒÛ È ÎÁÑÓÆÄÅÍÈÅ

Ðàíåå ïðè îöåíêå ðàñïðåäåëåíèÿ ãåíåòè÷åñêèõ ìàð-

êåðîâ ó îáñëåäîâàííûõ ðàáîòíèêîâ ïðåäïðèÿòèÿ

àòîìíîé ïðîìûøëåííîñòè íàìè áûëè âûÿâëåíû

îïðåäåëåííûå âîçðàñòíûå îñîáåííîñòè (Òåëüíîâ

Â.È.,1997). Îíè çàêëþ÷àëèñü â ðàçëè÷íîé íàïðà-

âëåííîñòè âîçðàñòíûõ èçìåíåíèé ãåíîòèïîâ Íð ó

ëþäåé 60 è áîëåå ëåò, îáëó÷åííûõ â îòíîñèòåëüíî

ìàëûõ (ñíèæåíèå äîëè ëèö ñ ãåíîòèïîì 2-2) è áî-

ëåå çíà÷èòåëüíûõ äîçàõ (ñíèæåíèå äîëè ëèö ñ ãå-

íîòèïîì 2-1). Ïðè ýòîì â ïîñëåäíåé ãðóïïå óñòà-

íîâëåíà äîñòîâåðíàÿ çàâèñèìîñòü âîçðàñòíûõ èçìå-

íåíèé îò âíåøíåãî γ-îáëó÷åíèÿ â ñóììàðíûõ äîçàõ

áîëåå 4Ãð èëè (è) èíêîðïîðàöèè 239Pu áîëåå 1,48

êÁê. Îáùèì äëÿ âîçðàñòíîé äèíàìèêè ãåíåòè÷å-

ñêîé ñèñòåìû Íð ó ëþäåé, îáëó÷åííûõ â îòíîñè-

òåëüíî ìàëûõ è çíà÷èòåëüíûõ äîçàõ,áûëî ïîâûøå-

íèå ÷àñòîòû Íð 1-1. Â òàáëèöå 1 ïðåäñòàâëåíî ðà-

ñïðåäåëåíèå ãåíîòèïîâ Íð, RRâý è ïîêàçàòåëè

ÑÏÏÆ ó ëþäåé 60 è áîëåå ëåò,ïîäâåðãøèõñÿ îò-

Telnov, Sotnik / International Journal of Radiation Medicine 2004, 6(1-4): 179-186
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for individuals aged 60 being exposed to relative-

ly low radiation doses (total external g-irradia-

tion doses up to 1Gy; and 239Pu incorporation,not

more than 1.48 kBq). One should note that ALE

for individuals, having attained 60 years old,was

15.6 years in general city population.

íîñèòåëüíî ìåíüøåìó ðàäèàöèîííîìó âîçäåéñòâèþ

(ñóììàðíûå äîçû âíåøíåãî g-îáëó÷åíèÿ äî 1 Ãð

èëè (è) èíêîðïîðàöèÿ 239Pu íå áîëåå 1,48 êÁê).

Îòìåòèì,÷òî ÑÏÏÆ äëÿ ëèö,äîñòèãøèõ âîçðàñòà

60 ëåò â îáùåé ïîïóëÿöèè ãîðîäà (ÑÏÏÆN),ñîñòà-

âèëà 15,6 ëåò.

TTAABBLLEE  11

ALE FOR INDIVIDUALS WITH DIFFERENT HP GENOTYPES, HAVING ATTAINED 60 YEARS OLD

AND BEING EXPOSED TO LOW DOSES

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  11

ÎÖÅÍÊÀ ÑÏÏÆ Ó ËÞÄÅÉ, ÎÁËÓ×ÅÍÍÛÕ Â ÌÀËÛÕ ÄÎÇÀÕ, Ñ ÐÀÇÍÛÌÈ ÃÅÍÎÒÈÏÀÌÈ ÍÐ, 

ÄÎÆÈÂØÈÕ ÄÎ ÂÎÇÐÀÑÒÀ 60 ËÅÒ

Hp genotypes 
Age-groups n 

1-1 2-1 2-2 

1. < 60 years 

2. ≥ 60 years 

1015 

99 

13.2% 

21.2% 

48.7% 

49.5% 

38.1% 

29.3% 

RRAE 

ALENG, years 

 ALENG - ALEN, years 

ALETG, years 

0.73 

21.4 

+5.8 

81.4 

0.99 

15.8 

+0.2 

75.8 

1.21 

12.9 

-2.7 

72.9 

Note: "+" here and further, an increase in ALENG, "-" its reduction; other notes in the text.

Ïðèìå÷àíèå: çäåñü è äàëåå çíàê "+"  óêàçûâàåò íà óâåëè÷åíèå ÑÏÏÆNÃ, à çíàê "-" - íà åå ñîêðàùåíèå; îñòàëüíûå ïîÿñíåíèÿ â òåêñòå.

Table 2 presents the genotype distribution of Hp,

RRAE and ALE for individuals over 60 years

exposed to significant radiation impact (total

external γ-irradiation doses over 1Gy; and those

from 239Pu incorporation,over 1.48 kBq).

Â òàáëèöå 2 ïðåäñòàâëåíî ðàñïðåäåëåíèå ãåíîòèïîâ

Íð,RRâý è ÑÏÏÆ ó ëþäåé 60 è áîëåå ëåò,ïîäâåðã-

øèõñÿ çíà÷èòåëüíîìó ðàäèàöèîííîìó âîçäåéñòâèþ

(ñóììàðíûå äîçû âíåøíåãî γ-îáëó÷åíèÿ áîëåå 1Ãð è

(èëè) èíêîðïîðàöèÿ 239Pu áîëåå 1,48 êÁê).

Tables 1 and 2 show that the reduction of ALE

value is observed for individuals with Hp 2-2,

who attained the age over 60 years old and were

exposed to low doses,and for individuals with Hp

2-1,who attained the age over 60 years old and we-

re exposed to significant doses. In both cases

ALE was maximal for individuals with genotype

Hp 1-1.

The further analysis of age-specific alterations was

performed to determine the possible contribution

of radiation factor into the ALE changes for indi-

viduals from the senior age-group,who were expo-

sed to relatively low doses. Table 3 demonstrates

that the genotype distribution of Hp,RRAE and

ALE were similar for these individuals over a ran-

ge of total external g-irradiation doses 0.01 - 1Gy

and/or over a range of 239Pu incorporation levels

from 0 to 1.48 kBq.

Èç äàííûõ,ïðåäñòàâëåííûõ â òàáëèöàõ 1 è 2 âèä-

íî, ÷òî ñîêðàùåíèå ÑÏÏÆ íàáëþäàåòñÿ ó ëþäåé

îáëó÷åííûõ â ìàëûõ äîçàõ ñ ãåíîòèïîì Íð 2-2,äî-

ñòèãøèõ âîçðàñòà 60 è áîëåå ëåò, à òàêæå ó îáëó-

÷åííûõ â çíà÷èòåëüíûõ äîçàõ ëþäåé ñ ãåíîòèïîì

Íð 2-1, äîñòèãøèõ âîçðàñòà 60 è áîëåå ëåò. Ïðè

ýòîì â òîì è äðóãîì ñëó÷àÿõ ÑÏÏÆ ó ëþäåé ñ ãå-

íîòèïîì 1-1 áûëà ìàêñèìàëüíîé.

Äëÿ îöåíêè âîçìîæíîãî âêëàäà ðàäèàöèîííîãî ôàê-

òîðà â èçìåíåíèå ÑÏÏÆ ó ëèö ñòàðøåé âîçðàñòíîé

ãðóïïû, îáëó÷åííûõ â îòíîñèòåëüíî ìàëûõ äîçàõ,

áûë ïðîâåäåí äàëüíåéøèé àíàëèç âîçðàñòíûõ èçìå-

íåíèé ñ ó÷åòîì äîç âíåøíåãî è âíóòðåííåãî îáëó÷å-

íèÿ. Êàê âèäíî èç òàáë. 3,ðàñïðåäåëåíèå ãåíîòèïîâ

Íð,RRÂÝ è ïîêàçàòåëè ÑÏÏÆ áûëè ïðàêòè÷åñêè

îäèíàêîâûìè ó ýòèõ ëèö â äèàïàçîíå ñóììàðíûõ äîç

âíåøíåãî ãàììà-îáëó÷åíèÿ îò 0,01 äî 1Ãð) èëè (è) â

äèàïàçîíå óðîâíåé èíêîðïîðàöèè 239Pu 0-1,48 êÁê.

TTAABBLLEE  22

ALE FOR INDIVIDUALS WITH DIFFERENT HP GENOTYPES, HAVING ATTAINED 60 YEARS OLD

AND BEING EXPOSED TO RATHER HIIGH DOSES

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  22

ÎÖÅÍÊÀ ÑÏÏÆ Ó ËÞÄÅÉ Ñ ÐÀÇÍÛÌÈ ÃÅÍÎÒÈÏÀÌÈ ÍÐ, ÄÎÆÈÂØÈÕ ÄÎ 60 ËÅÒ, ÎÁËÓ×ÅÍÍÛÕ Â ÇÍÀ×ÈÒÅËÜÍÛÕ ÄÎÇÀÕ

Hp genotypes, % 
Age-groups n 

1-1 2-1 2-2 

1. < 60 years 

2. ≥ 60 years 

1015 

129 

12.9 

20.1 

49.3 

41.1 

37.8 

38.8 

RRAE  

ALENG, years 

 ALENG - ALEN, years 

ALETG, years 

0.75 

20.8 

+5.2 

80.8 

1.18 

13.2 

-2.4 

73.2 

0.98 

15.9 

+0.3 

75.9 
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ALE FOR INDIVIDUALS WITH DIFFERENT HP GENOTYPES AGED 60 YEARS OLDER AND OVER, 

WHO WERE EXPOSED TO RELATIVELY LOW DOSES OF VARIOUS EXPOSURE LEVELS  
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ÎÖÅÍÊÀ ÑÏÏÆ Ó ËÞÄÅÉ Ñ ÐÀÇÍÛÌÈ ÃÅÍÎÒÈÏÀÌÈ ÍÐ 60 È ÁÎËÅÅ ËÅÒ, ÎÁËÓ×ÅÍÍÛÕ Â ÎÒÍÎÑÈÒÅËÜÍÎ ÌÀËÛÕ ÄÎÇÀÕ, ÏÐÈ

ÐÀÇÍÛÕ ÓÐÎÂÍßÕ ÐÀÄÈÀÖÈÎÍÍÎÃÎ ÂÎÇÄÅÉÑÒÂÈß

Hp genotypes, % 
Group n 

1-1 2-1 2-2 

1. Comparisons (< 60 years) 1015 13.2% 48.7% 38.1% 

2. ≥60 years; doses from γ-rays, 1-49 cGy; and/or 
239

Pu, 0 - < 

0.74 kBq; 

55 20.8% 50.0% 29.2% 

RRAE  0.74 0.97 1.22 

ALENG, years  21.1 16.1 12.8 

ALENG - ALEN, years 

ALETG, years 

 

 

+5.5 

81.1 

+0.5 

76.1 

-2.8 

72.8 

3. ≥60 years; doses from γ-rays, 50-100 cGy; and/or 
239

Pu, 

0.74-1.48 kBq 

44 22.2% 48.2% 29.6% 

RRAE  0.71 1.01 1.20 

ALENG, years  22.0 15.4 13.0 

ALENG - ALEN, years 

ALETG, years 

 +6.3 

82.0 

-0.2 

75.4 

-2.6 

73.0 

The similar analysis was carried out for individu-

als from the senior group (over 60 years old) with

significant radiation doses. Table 4 shows reduc-

ing of ALE for individuals with Hp 2-1,who were

exposed to total external girradiation dose from

over 4Gy and/or 239Pu incorporation over 1.48

kBq, in comparison with a group of individuals

being exposed to lower radiation doses.

Ïîäîáíûé àíàëèç áûë ïðîâåäåí è â ñòàðøåé âîçðàñò-

íîé ãðóïïå (≥60 ëåò) ïðè çíà÷èòåëüíîì ðàäèàöèîí-

íîì âîçäåéñòâèè. Êàê âèäíî èç òàáëèöû 4,ïðè ñóì-

ìàðíîé äîçå âíåøíåãî ãàììà-îáëó÷åíèÿ áîëåå 4Ãð

èëè (è) èíêîðïîðàöèè 239Pu áîëüøå 1,48 êÁê óñòàíî-

âëåíî ñîêðàùåíèå ÑÏÏÆ ó ëþäåé ñ ãåíîòèïîì Íð

2-1 ïî ñðàâíåíèþ ñ ãðóïïîé ëèö,ïîëó÷èâøèõ ìåíü-

øåå ðàäèàöèîííîå âîçäåéñòâèå (òàáëèöà 4).

The information on cardiovascular pathology and

diabetes mellitus,which make a significant contri-

bution into the population mortality in some de-

veloped countries, was obtained from medical re-

cords in order to clarify specific causes of the ge-

notype age-related elimination in individuals un-

der examination (Kositsky G.I.,1987; Masovetsky

A.G.,Velikov V.K., 1987). Individuals with dif-

ferent Hp genotypes were compared due to radia-

tion (total external γ-exposure doses and/or from
239Pu incorporation) and main biological factors

(age-gender-specific composition). We have pre-

viously revealed deviations in the genotype distri-

Äëÿ âûÿñíåíèÿ íåêîòîðûõ êîíêðåòíûõ ïðè÷èí

âîçðàñòíîé ýëèìèíàöèè ãåíîòèïîâ ó îáñëåäîâàí-

íûõ ëþäåé èç ìåäèöèíñêîé äîêóìåíòàöèè áûëà ïî-

ëó÷åíà èíôîðìàöèÿ î ñåðäå÷íî-ñîñóäèñòîé ïàòîëî-

ãèè è ñàõàðíîì äèàáåòå, âíîñÿùèõ ñóùåñòâåííûõ

âêëàä â ñìåðòíîñòü íàñåëåíèÿ â ðàçâèòûõ ñòðàíàõ

(Êîñèöêèé Ã.È., 1987; Ìàçîâåöêèé À.Ã., Âåëèêîâ

Â.Ê.,1987). Ëèöà ñ ðàçíûìè ãåíîòèïàìè Íð áûëè

ñîïîñòàâèìû ïî ðàäèàöèîííûì (ñóììàðíûå äîçû

âíåøíåãî ãàììà-îáëó÷åíèÿ èëè (è) èíêîðïîðàöèÿ
239Pu) è îñíîâíûì áèîëîãè÷åñêèì ôàêòîðàì (âîç-

ðàñòíî-ïîëîâîé ñîñòàâ). Ðàíåå íàìè áûëè îáíàðó-

æåíû îòêëîíåíèÿ â ðàñïðåäåëåíèè ãåíîòèïîâ Íð â

TTAABBLLEE  44

ALE FOR INDIVIDUALS WITH DIFFERENT HP GENOTYPES AGED 60 YEARS OLD AND OVER,

WHO WERE EXPOSED TO SIGNIFICANT DOSES AT VARIOUS EXPOSURE LEVELS 
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ÎÖÅÍÊÀ ÑÏÏÆ Ó ËÞÄÅÉ Ñ ÐÀÇÍÛÌÈ ÃÅÍÎÒÈÏÀÌÈ ÍÐ 60 È ÁÎËÅÅ ËÅÒ, ÎÁËÓ×ÅÍÍÛÕ Â ÇÍÀ×ÈÒÅËÜÍÛÕ ÄÎÇÀÕ, ÏÐÈ ÐÀÇÍÛÕ

ÓÐÎÂÍßÕ ÐÀÄÈÀÖÈÎÍÍÎÃÎ ÂÎÇÄÅÉÑÒÂÈß

Hp genotypes* 
Group n 

1-1 2-1 2-2 

1. Comparisons (< 60 years) 1015 13.2% 48.7% 38.1% 

2. ≥60 years; doses from γ-rays, 1-4 Gy; and/or 
239

Pu 

≤1.48 kBq 

65 18.5% 47.7% 33.8% 

 0.80 1.02 1.10 

 19.5 15.3 14.2 

RRAE 

ALENG, years 

ALENG - ALEN, years 

ALETG, years 

 +3.9 

79.5 

-0.3 

75.3 

-1.4 

74.2 

3. ≥ 60 years; doses from γ-rays > 4Gy; and/or 
239

Pu 

> 1.48 kBq 

64 21.9% 34.4% 43.8% 

RRAE  0.72 1.34 0.89 

ALENG, years  21.7 11.6 17.5 

ALENG - ALEN, years 

ALETG, years 

 +6.1 

81.7 

-4.0 

71.6 

+1.9 

77.5 

Note: *given in %.

Ïðèìå÷àíèå: *ïðåäñòàâëåíû â %.
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bution of Hp toward reduction in the 2-2 homo-

zygotes and some increase in the 1-1 homozygotes

among individuals over 59 years suffering with di-

abetes mellitus, hypertension and those survived

myocardial infarction (Telnov V.I.,1997).

Table 5 shows the distribution of Hp genotypes in

individuals of 60 years old and over being diagnos-

ed with the above-mentioned diseases. Relative

risks,ALE values,and changes of ALE indices were

determined for such diseases (with respect to the li-

fespan in the control group),for which at the same

time age-specific dynamics was found (table 6).

ñòîðîíó ñíèæåíèÿ ãîìîçèãîò 2-2 è íåêîòîðîãî ïî-

âûøåíèÿ ÷èñëà ãîìîçèãîò 1-1 ñðåäè ëþäåé ñòàðøå

59 ëåò,ñòðàäàþùèõ ñàõàðíûì äèàáåòîì,ãèïåðòîíè-

÷åñêîé áîëåçíüþ è ïåðåíåñøèõ èíôàðêò ìèîêàðäà

(Òåëüíîâ Â.È.,1997).

Â òàáëèöå 5 ïðåäñòàâëåíî ðàñïðåäåëåíèå ãåíîòèïîâ

Íð ó ëþäåé 60 è áîëåå ëåò ñ âûäåëåííûìè çàáîëå-

âàíèÿìè. Äëÿ ýòèõ çàáîëåâàíèé, ïðè êîòîðûõ îá-

íàðóæèëàñü âîçðàñòíàÿ äèíàìèêà, áûëè îïðåäåëå-

íû îòíîñèòåëüíûé ðèñê,ÑÏÏÆ,à òàêæå èçìåíåíèå

ÑÏÏÆ îòíîñèòåëüíî ïðîäîëæèòåëüíîñòè æèçíè

äëÿ êîíòðîëüíîé ãðóïïû (òàáëèöà 6).

Thus,having based on the obtained results,we can in-

dicate two types of ALE changes for individuals

with different genotypes,i.e. radiation and non-radi-

ation ones. Non-radiation type is characterized with

the ALE reduction in the following order: Íð 1-1 >

Íð 2-1 > Íð 2-2 (see tables 1 and 3); and radiation

type is characterized with the ALE reduction as Íð

1-1 > Íð 2-2> Íð 2-1 (see tables 2 and 4).

Genetic structure analysis in the Mayak workers'

children performed by the above-mentioned genetic

markers has revealed significant changes in genoty-

pe distribution of Hp and alleles in individuals,

whose parents had received total external γ-irradia-

tion doses (gonad doses) over 2Gy by the concep-

tion time (table 7). These changes were characteriz-

ed with a significant increase in the 2-2 homozygo-

tes and Hp2 allele frequency. At the same time,they

did not depend on an antenatal ionizing radiation

dose and non-radiation factors. The results testify to

a gametal selection toward the 2-2 homozygotes in

the overexposed individuals' families.

Ñëåäîâàòåëüíî, íà îñíîâàíèè ïîëó÷åííûõ ðåçóëü-

òàòîâ ìîæíî ãîâîðèòü î äâóõ âàðèàíòàõ ðàçëè÷èé

ÑÏÏÆ ó ëþäåé ñ ðàçíûìè ãåíîòèïàìè - íåðàäèà-

öèîííîì è ðàäèàöèîííîì. Íåðàäèàöèîííûé âàðè-

àíò õàðàêòåðèçóåòñÿ ñîêðàùåíèåì ÑÏÏÆ â ïîðÿä-

êå Íð 1-1 > Íð 2-1 > Íð 2-2 (ñì. òàáëèöû 1 è 3),

à ðàäèàöèîííûé - ñîêðàùåíèåì ÑÏÏÆ â ïîðÿäêå

Íð 1-1 > Íð 2-2> Íð 2-1 (ñì. òàáëèöû 2 è 4).

Ïðè àíàëèçå ãåíåòè÷åñêîé ñòðóêòóðû äåòåé ðàáîòíè-

êîâ ÏÎ "Ìàÿê" ïî íàçâàííûì âûøå ãåíåòè÷åñêèì

ìàðêåðàì áûëè óñòàíîâëåíû ñóùåñòâåííûå èçìåíå-

íèÿ â ðàñïðåäåëåíèè ãåíîòèïîâ è àëëåëåé Íð ó

ëèö,÷üè ðîäèòåëè ïîëó÷èëè ê ìîìåíòó çà÷àòèÿ ñóì-

ìàðíûå äîçû âíåøíåãî γ-îáëó÷åíèÿ,òî åñòü ãîíàäíûå

äîçû,áîëåå 2Ãð (òàáëèöà 7). Ýòè èçìåíåíèÿ õàðàê-

òåðèçîâàëèñü äîñòîâåðíûì óâåëè÷åíèåì ÷èñëà ãîìî-

çèãîò 2-2 è ÷àñòîòû àëëåëè Íð2. Ïðè ýòîì îíè íå çà-

âèñåëè îò äîçû àíòåíàòàëüíîãî îáëó÷åíèÿ è íåðàäèà-

öèîííûõ ôàêòîðîâ. Ïîëó÷åííûå ðåçóëüòàòû ñâèäå-

òåëüñòâóþò î íàëè÷èè ãàìåòè÷åñêîãî îòáîðà â ñåìüÿõ

ïåðåîáó÷åííûõ ëþäåé â ñòîðîíó ãîìîçèãîò 2-2.

TTAABBLLEE  55
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ÐÀÑÏÐÅÄÅËÅÍÈÅ ÃÅÍÎÒÈÏÎÂ Íð Ó ËÞÄÅÉ Â ÂÎÇÐÀÑÒÅ 60 ËÅÒ È ÑÒÀÐØÅ ÏÐÈ ÐÀÇËÈ×ÍÛÕ ÇÀÁÎËÅÂÀÍÈßÕ

Íð genotypes, % 
Disease Age, years n 

1-1 2-1 2-2 

Control  < 60 404 13.4 48.0 38.6 

Myocardial infarction ≥ 60 29 24.1 51.7 24.1 

Hypertension ≥ 60 63 20.6 50.8 28.6 

Diabetes  ≥ 60 33 21.2 57.6 21.2 

Íð genotypes, % 
Disease Index  

Íð 1-1 Íð 2-1 Íð 2-2 

RR 0.67 0.93 1.38 

ALE 23.3 16.8 11.3 Myocardial infarction 

ALE changes, years +7.7 +1.2 -4.3 

RR 0.75 0.95 1.24 

ALE 20.7 16.4 12.6 Hypertension 

ALE changes, years +4.9 +0.8 -3.0 

RR 0.74 0.83 1.47 

ALE 21.1 18.9 10.6 Diabetes 

ALE changes, years +5.5 +3.2 -5.0 

TTAABBLLEE  66

RELATIVE RISKS (RR) FOR AGE ELIMINATION, AVERAGE LIFE EXPECTANCY (ALE), AND ALE CHANGES 

FOR INDIVIDUALS-CARRIERS OF HP GENOTYPES AGED 60 YEARS AND OVER WITH DIFFERENT DISEASES
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ÎÖÅÍÊÀ ÎÒÍÎÑÈÒÅËÜÍÎÃÎ ÐÈÑÊÀ (RR) ÂÎÇÐÀÑÒÍÎÉ ÝËÈÌÈÍÀÖÈÈ, 

ÑÐÅÄÍÅÉ ÏÐÎÄÎËÆÈÒÅËÜÍÎÑÒÈ ÏÐÅÄÑÒÎßÙÅÉ ÆÈÇÍÈ (ÑÏÏÆ) È ÈÇÌÅÍÅÍÈÉ ÑÏÏÆ 

Ó ÍÎÑÈÒÅËÅÉ ÃÅÍÎÒÈÏÎÂ ÍÐ Â ÂÎÇÐÀÑÒÅ 60 ËÅÒ È ÑÒÀÐØÅ ÏÐÈ ÐÀÇËÈ×ÍÛÕ ÇÀÁÎËÅÂÀÍÈßÕ
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FREQUENCY OF HP GENOTYPES AND ALLELES IN THE OFFSPRING DEPENDING ON PARENTS' TOTAL EXPOSURE DOSE 

BY THE CONCEPTION MOMENT  
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×ÀÑÒÎÒÀ ÃÅÍÎÒÈÏÎÂ È ÀËËÅËÅÉ ÃÀÏÒÎÃËÎÁÈÍÀ Ó ÏÎÒÎÌÊÎÂ Â ÇÀÂÈÑÈÌÎÑÒÈ ÎÒ ÑÓÌÌÀÐÍÎÉ ÄÎÇÛ ÎÁËÓ×ÅÍÈß,

ÏÎËÓ×ÅÍÍÎÉ ÐÎÄÈÒÅËßÌÈ Ê ÌÎÌÅÍÒÓ ÇÀ×ÀÒÈß

Íp genotypes Alleles 
Groups 

of 

children 

Parents’  exposure 

doses  
n 

1-1        2-1         2-2       Íð
1
    Íð

2
  

1 Control (0)     205     13.7%   50.7%     35.6%    0.389     0.611 

2 Main including:  511 13.7% 44.2% 42.1% 0.358 0.642 

3 less 2Gy    371     14.3%    46.4%    39.3%     0.375     0.625 

4 over 2Gy   140     12.1%     38.6%*    49.3%*    0.314     0.686 

Total 716     Õ
2

1-2= 

Õ
2

1-3=1.05           

Õ
2

1-4=6.43
b
           

Õ
2

3-4=4.11
a
            

Õ
2

1-2= 

Õ
2

1-3=0.21 

Õ
2

1-4=3.85
b 

Õ
2

3-4=2.97
a
 

Note: Õn-m indicates differences in the distribution of genotypes and alleles between corresponding groups; * significant changes (p<0.05) in frequency

of genotypes versus the control; àð<0.1; bp<0.05.

Ïðèìå÷àíèå: Õn-m ðàçëè÷èÿ â ðàñïðåäåëåíèè ãåíîòèïîâ è àëëåëåé ìåæäó ñîîòâåòñòâóþùèìè ãðóïïàìè; *äîñòîâåðíûå ðàçëè÷èÿ (p<0,05) â

÷àñòîòå ãåíîòèïîâ ïî îòíîøåíèþ ê êîíòðîëþ; àð<0,1; bp<0,05.

Having based on the non-radiation type of ALE

changes in individuals with different Hp genotypes

and data from table 7,weperformed comparative esti-

mations of ALE were carried out for the offspring of

exposed and non-exposed individuals with use of Eq.

(4). Table 8 demonstrates that ALE was reduced by

0.18 years in the group of exposed individuals' off-

spring in comparison with non-exposed individuals.

At that,ALE was reduced by 0.07 years in the off-

spring group, whose parents had total external g-

irradiation doses from less than 2Gy by the concep-

tion time. ALE was reduced by 0.5 years in the

group of offspring,whose parents had received total

external γ-irradiation doses 2Gy. Therefore, these

findings testify to genetic polymorphism critical role

of differences in the life expectancy for individuals

with different genotypes. It is obvious that non-

radiation factor, particularly cardiovascular and

other pathologies (non-radiation ALE changes)

results in reduction of ALE for individuals with Hp

2-2 at low radiation doses. The ALE reduction for

individuals with Hp 2-1 at significant radiation

doses (radiation type of ALE changes) can be

explained with the excess morbidity and mortality of

oncodiseases,which confirms the population-genetic

observation results that indicated a higher carcino-

genic risk for individuals-carriers of the given geno-

type in comparison with the others (Beckman G. et

al. 1986; Mitchell R.J. et al. 1988).

Èñõîäÿ èç íåðàäèàöèîííîãî âàðèàíòà èçìåíåíèÿ

ÑÏÏÆ ó ëþäåé ñ ðàçíûìè ãåíîòèïàìè Íð è äàííûõ

òàáëèöû 7, ìû âûïîëíèëè ñðàâíèòåëüíóþ îöåíêó

ÑÏÏÆ ó ïîòîìêîâ îáëó÷åííûõ è íåîáëó÷åííûõ ëþ-

äåé ñ èñïîëüçîâàíèåì ôîðìóëû 4. Êàê âèäíî èç òà-

áëèöû 8,ïî ñðàâíåíèþ ñ ÑÏÏÆ ïîòîìêîâ íåîáëó÷åí-

íûõ ëþäåé, âî âñåé ãðóïïå ïîòîìêîâ îáëó÷åííûõ

ÑÏÏÆ ìåíüøå íà 0,18 ãîäà. Ïðè ýòîì â ãðóïïå ïî-

òîìêîâ,÷üè ðîäèòåëè ê ìîìåíòó èõ çà÷àòèÿ ïîëó÷èëè

ñóììàðíûå äîçû âíåøíåãî γ-îáëó÷åíèÿ ìåíåå 2Ãð,

ÑÏÏÆ áûëà óìåíüøåíà íà 0,07 ãîäà,à â ñëó÷àå ïðå-

âûøåíèÿ äîçû 2Ãð - ïðàêòè÷åñêè íà 0,5 ãîäà. Òàêèì

îáðàçîì,ïîëó÷åííûå äàííûå ñâèäåòåëüñòâóþò î çíà÷å-

íèè ãåíåòè÷åñêîãî ïîëèìîðôèçìà â íåîäèíàêîâîé

îæèäàåìîé ïðîäîëæèòåëüíîñòè æèçíè ëþäåé, èìåþ-

ùèõ ðàçíûå ãåíîòèïû. Î÷åâèäíî,÷òî ïðè÷èíîé ñîêðà-

ùåíèÿ ÑÏÏÆ ó ëþäåé ñ ãåíîòèïîì Íð 2-2 ïðè âîç-

äåéñòâèè ìàëûõ äîç ÿâëÿþòñÿ íåðàäèàöèîííûå ôàêòî-

ðû,â ÷àñòíîñòè ñåðäå÷íî-ñîñóäèñòàÿ è äðóãàÿ ïàòîëî-

ãèÿ (íåðàäèàöèîííûé âàðèàíò èçìåíåíèÿ ÑÏÏÆ).

Ñîêðàùåíèå ÑÏÏÆ ó ëþäåé ñ ãåíîòèïîì Íð 2-1 ïðè

çíà÷èòåëüíîì ðàäèàöèîííîì âîçäåéñòâèè (ðàäèàöèîí-

íûé âàðèàíò) ìîæåò áûòü îáúÿñíåíî ïîâûøåííîé çà-

áîëåâàåìîñòüþ è ïîñëåäóþùåé ñìåðòíîñòüþ îò îíêî-

ëîãè÷åñêèõ çàáîëåâàíèé,÷òî ñîãëàñóåòñÿ ñ ðåçóëüòàòà-

ìè ïîïóëÿöèîííî-ãåíåòè÷åñêèõ íàáëþäåíèé, ñâèäå-

òåëüñòâóþùèõ î áîëåå âûñîêîì êàíöåðîãåííîì ðèñêå

ó íîñèòåëåé ýòîãî ãåíîòèïà ïî ñðàâíåíèþ ñ äðóãèìè

(Beckman G. et al. 1986; Mitchell R.J. et al. 1988).
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ALE FOR EXPOSED AND NON-EXPOSED INDIVIDUALS' OFFSPRING
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ÎÖÅÍÊÀ ÑÏÏÆ Ó ÏÎÒÎÌÊÎÂ ÎÁËÓ×ÅÍÍÛÕ È ÍÅÎÁËÓ×ÅÍÍÛÕ ËÞÄÅÉ

ALE, years Groups of 

children 
Parents’ exposure doses * n 

Total Changes 

1 Control (0)     205         75.53 - 

2 Main including: 511 75.35 - 0.18 

3  less 2Gy    371         75.46 - 0.07 

4  over 2Gy    140         75.05 - 0.48 

Note: *at the conception time.

Ïðèìå÷àíèå: * - íà ìîìåíò çà÷àòèÿ

Telnov, Sotnik / International Journal of Radiation Medicine 2004, 6(1-4): 179-186
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The analysis has revealed significant shifts in the

Hp type distribution of genetic markers in the

nuclear workers' offspring,especially an increased

proportion of Hp 2-2 at parents' external g-irra-

diation doses over 2Gy by the conception time.

Based on the non-radiation type of genotypic dif-

ferences in ALE,the preliminary ALE calculations

were performed for this offspring group, which

revealed the ALE reduction by 0.5 years versus

the control.

Â ðåçóëüòàòå àíàëèçà ãåíåòè÷åñêèõ ìàðêåðîâ âûÿâ-

ëåíû ñóùåñòâåííûå ñäâèãè â ðàñïðåäåëåíèè òèïîâ

Íð ó ïîòîìêîâ ðàáîòíèêîâ,â ÷àñòíîñòè ïîâûøåíèå

äîëè òèïà Íð 2-2 ïðè äîçàõ âíåøíåãî ãàììà-îáëó-

÷åíèÿ áîëåå 2Ãð,ïîëó÷åííûõ ðîäèòåëÿìè ê ìîìåí-

òó çà÷àòèÿ. Íà îñíîâàíèè íåðàäèàöèîííîãî âàðè-

àíòà ãåíîòèïè÷åñêèõ ðàçëè÷èé â ÑÏÏÆ äëÿ ýòîé

ãðóïïû ïîòîìêîâ ïðîâåäåí ïðåäâàðèòåëüíûé ðàñ-

÷åò ÑÏÏÆ,êîòîðûé ñâèäåòåëüñòâóåò îá åå óìåíü-

øåíèè íà 0,5 ëåò ïî ñðàâíåíèþ ñ êîíòðîëåì.
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