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INTRODUCTION

It is well known that multifactorial diseases form

a bulk of prevailing pathologies,the development

of which mostly depends upon the unfavorable

environmental factors impact, as well as upon

hereditary predisposition (Lilin E.Ò. et al.,1990).

The multifactorial diseases start developing at a

supraliminal integral genetic and non-genetic fac-

tors effect on an organism (Miakotkin V.A.,

1989). One can assume that children born to

fathers who took part in liquidation of the

Chernobyl nuclear accident consequences

(ChNPP) are nearer to the threshold than most

other people,which implies their higher suscepti-

bility to onset of multifactorial diseases.

One of fundamental problems is to estimate the

genetic apparatus functioning stability since

genome disorders can be the basis of immune sys-

tem disorders origination,carcinogenesis,and lead

to life span reduction (Maznik N.À. et al.,1996;

El-Kashef H.S. et al.,1999).

ÂÂÅÄÅÍÈÅ

Êàê èçâåñòíî, ìóëüòèôàêòîðèàëüíûå çàáîëåâàíèÿ

ñîñòàâëÿþò îñíîâíóþ ìàññó ïàòîëîãèè ó íàñåëå-

íèÿ,â ðåàëèçàöèè êîòîðîé íàðÿäó ñ íàñëåäñòâåííîé

ïðåäðàñïîëîæåííîñòüþ ñóùåñòâåííîå çíà÷åíèå

èìåþò è íåáëàãîïðèÿòíûå ôàêòîðû âíåøíåé ñðåäû

(Ëèëüèí Å.Ò. è ñîàâò.,1990). Òàêîãî ðîäà çàáîëå-

âàíèÿ íà÷èíàþò ðàçâèâàòüñÿ ïðè íàäïîðîãîâîì

ñóììàðíîì âîçäåéñòâèè ãåíåòè÷åñêèõ è íåãåíåòè÷å-

ñêèõ ôàêòîðîâ íà îðãàíèçì (Ìÿêîòêèí Â.À.,1989).

Ìîæíî ïðåäïîëîæèòü, ÷òî äåòè, ðîæäåííûå îò îò-

öîâ-ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ,íàõîäÿòñÿ áëè-

æå ê ïîðîãó,÷åì áîëüøèíñòâî èíäèâèäîâ,÷òî ïðåä-

ïîëàãàåò èõ áîëüøóþ ïðåäðàñïîëîæåííîñòü ê

ìóëüòèôàêòîðèàëüíûì çàáîëåâàíèÿì

Îäíèì èç ôóíäàìåíòàëüíûõ âîïðîñîâ îñòàåòñÿ

îöåíêà ñòàáèëüíîñòè ôóíêöèîíèðîâàíèÿ ãåíåòè÷å-

ñêîãî àïïàðàòà,òàê êàê ïîâðåæäåíèÿ ãåíîìà ìîãóò

ñîñòàâëÿòü îñíîâó íàðóøåíèé èììóííîé ñèñòåìû,

êàíöåðîãåíåçà è ñíèæåíèÿ ïðîäîëæèòåëüíîñòè

æèçíè (Ìàçíèê Í.À. è ñîàâò., 1996; Ýëü-Êàøèô

Õ.Ñ. è ñîàâò.,1999).
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Abstract

Clinical-genealogical and cytogenetic peculiarities were studied in children,born to fathers who took part

in liquidation the Chernobyl nuclear accident consequences for 1999-2002 at the Institute of Children and

Adolescents' Health Care of AMS of Ukraine. According to the genealogical analysis data,total contribu-

tion of genetic factors into the chronic non-infectious pathology development in children of fathers-liq-

uidators of the Chernobyl accident was 24% that was significantly lower than environmental component

contribution of (76%). Preponderant pathologies in children from the affected families by Chernobyl were

diseases of urogenital (56%),respiratory (44%) and endocrinal (42%) systems. Dynamic study (from 3 to

3.5 years) of cytogenetic influence in such children showed a certain decrease in chromosomal disorders

incidence (from 1.26% to 0.53%,p<0.001). Together with decrease in the chromosomal aberrations inci-

dence in children,it was established an increase in numerical chromosomal disorders (polyploidy). The rate

of polyploidy in the group under investigation was up to 2.01% that exceeded the data of the preliminary

examination (0.09%,p<0.001).

Key words: genealogy,cytogenetic effect,children,Chernobyl nuclear accident.
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It is known,that complete elimination of negative

radiation-induced genetic load in population takes

place in the seventh to tenth offspring generation

(Nefedov I.Y. et al., 1996). It is quite possible

that a maximum of radiation-caused disorders

occurrence can be observed in the first two off-

spring generations of irradiated parents.

Some researches have demonstrated that mutant

cells death had no further genetic consequences.

Chromosome-aberrated cells reproduction,howev-

er, leads to preservation of initial chromosome

mutations and their transformation into new

types. Radiation-induced chromosome aberration

incidence decreases with the growth of post-irra-

diation time period. This process depends on ini-

tial aberration level,their character,and cell type

(Bochkov N.P. et al.,1989).

According to examination results of persons-par-

ticipants of the liquidation of the ChNPP acci-

dent,intensity and character of cytogenetic disor-

ders substantially depend on ecological situation

in the region of further residence (Frolov V.Ì. et

al.,1993).

All the foresaid made a basis for our research on

studies of the multifactorial pathology accumula-

tion and cytogenetic effect dynamics in families

with children born to fathers who participated in

clean-up works after the ChNPPconsequences.

MATERIAL AND METHODS

Clinical-genealogical analysis was carried out in

99 families of the Chernobyl accident conse-

quences liquidators. Cytogenetic investigation

was performed for 40 children. Cytogenetic

parameter dynamics was studied in offspring gen-

eration. The case-monitoring group was formed

from children being under dispensary observation

in 1999-2002.

The interval between cytogenetic observations

was 3-3.5 years. Peripheral blood lymphocyte cul-

tivation was carried out using standard semimi-

cromethod (Hungerford D., 1965). Chromosome

specimens were stained with use of standard

method with Romanovsky-Gimsa coloring agent;

some specimens were stained through differential

G-banding. Chromosome identification was per-

formed by use of Denver nomenclature. Up to

100 metaphases complying with necessary require-

ments were analyzed for each patient (Zakharov

À.F. et al.,1982). All kinds of chromosome dis-

orders, except achromatic ones (gaps) were taken

into consideration.

Èçâåñòíî, ÷òî ïîëíàÿ ýëèìèíàöèÿ îòðèöàòåëüíîãî

ðàäèàöèîííî-èíäóöèðîâàííîãî ãåíåòè÷åñêîãî ãðóçà

â ïîïóëÿöèè ïðîèñõîäèò ê 7-10 ïîêîëåíèþ (Íåôå-

äîâ È.Þ. è ñîàâò., 1996). Âïîëíå âåðîÿòíî, ÷òî

ìàêñèìóì â ðåàëèçàöèè ðàäèàöèîííûõ íàðóøåíèé

ìîæåò íàáëþäàòüñÿ â ïåðâûõ äâóõ ïîêîëåíèÿõ ïî-

òîìñòâà îáëó÷åííûõ ðîäèòåëåé.

Â íåêîòîðûõ èññëåäîâàíèÿõ áûëî ïîêàçàíî,÷òî ãè-

áåëü ìóòàíòíûõ êëåòîê â äàëüíåéøåì íå èìååò ãå-

íåòè÷åñêèõ ïîñëåäñòâèé. Ðàçìíîæåíèå æå êëåòîê ñ

õðîìîñîìíûìè àáåððàöèÿìè âåäåò ê ñîõðàíåíèþ

èñõîäíûõ õðîìîñîìíûõ ìóòàöèé è òðàíñôîðìàöèè

èõ â íîâûå òèïû. Ñ óâåëè÷åíèåì âðåìåíè ïîñëå

îáëó÷åíèÿ ÷àñòîòà ðàäèàöèîííî-èíäóöèðîâàííûõ

õðîìîñîìíûõ àáåððàöèé ñíèæàåòñÿ. Ïðîöåññ ýòîò

çàâèñèò îò èñõîäíîãî óðîâíÿ àáåððàöèé,èõ õàðàê-

òåðà è òèïà êëåòîê (Áî÷êîâ Í.Ï. è ñîàâò.,1989).

Ñîãëàñíî ðåçóëüòàòàì îáñëåäîâàíèÿ ëèêâèäàòîðîâ

àâàðèè íà ×ÀÝÑ,âûðàæåííîñòü è õàðàêòåð öèòîãå-

íåòè÷åñêèõ íàðóøåíèé â çíà÷èòåëüíîé ñòåïåíè çà-

âèñèò îò ýêîëîãè÷åñêèõ óñëîâèé ðåãèîíà äàëüíåé-

øåãî ïðîæèâàíèÿ (Ôðîëîâ Â.Ì. è ñîàâò.,1993).

Âñå âûøåèçëîæåííîå ÿâèëîñü îñíîâàíèåì äëÿ âûïîë-

íåíèÿ èññëåäîâàíèÿ,öåëüþ êîòîðîãî áûëî èçó÷èòü íà-

êîïëåíèå ìóëüòèôàêòîðèàëüíîé ïàòîëîãèè è äèíàìè-

êó öèòîãåíåòè÷åñêèõ ýôôåêòîâ â ñåìüÿõ äåòåé, ðîæ-

äåííûõ îò îòöîâ-ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ.

ÌÀÒÅÐÈÀËÛ È ÌÅÒÎÄÛ

Êëèíèêî-ãåíåàëîãè÷åñêèé àíàëèç ïðîâåäåí â 99 ñå-

ìüÿõ ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ. Öèòîãåíåòè-

÷åñêîå èññëåäîâàíèå âûïîëíåíî ó 40 äåòåé. Èçó÷å-

íà äèíàìèêà öèòîãåíåòè÷åñêèõ ïîêàçàòåëåé ó ïî-

òîìêîâ ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ. Ãðóïïà äè-

íàìè÷åñêîãî íàáëþäåíèÿ áûëà ñôîðìèðîâàíà èç

äåòåé, êîòîðûå íàõîäèëèñü íà äèñïàíñåðíîì ó÷åòå

â 1999-2002 ãã.

Èíòåðâàë ìåæäó öèòîãåíåòè÷åñêèì îáñëåäîâàíèåì

ñîñòàâèë 3-3,5 ãîäà. Êóëüòèâèðîâàíèå ëèìôîöèòîâ

ïåðèôåðè÷åñêîé êðîâè ïðîâîäèëè ïî ñòàíäàðòíîìó

ïîëóìèêðîìåòîäó (Hungerford D.,1965). Ïðåïàðà-

òû õðîìîñîì îêðàøèâàëè îáùåïðèíÿòûì ñïîñîáîì

ñ èñïîëüçîâàíèåì êðàñèòåëÿ Ðîìàíîâñêîãî-Ãèìçà,

÷àñòü ïðåïàðàòîâ îêðàøèâàëè ïðè ïîìîùè äèôôå-

ðåíöèàëüíîãî G-îêðàøèâàíèÿ. Èäåíòèôèêàöèþ

õðîìîñîì ïðîâîäèëè ïî Äåíâåðñêîé íîìåíêëàòóðå.

Îò êàæäîãî ïàöèåíòà àíàëèçèðîâàëè äî 100 ìåòà-

ôàç,îòâå÷àþùèõ íåîáõîäèìûì òðåáîâàíèÿì (Çàõà-

ðîâ À.Ô. è ñîàâò.,1982). Ó÷èòûâàëè âñå òèïû ïîâ-

ðåæäåíèé õðîìîñîì çà èñêëþ÷åíèåì àõðîìàòè÷å-

ñêèõ (ïðîáåëîâ).
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The data obtained were processed through 

variation statistics methods. Correlation between 

parents and children was calculated as correlation 

of qualitative indices in linked samples according 

to the contingency table «2×2» (Benevolenskaya 

L.I. et al., 1989):  

÷
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where r -- a contingency coefficient.      

 

Hereditability index was used to distinguish 

general phenotypic dispersion into environmental 

(Å) and genetic (G) components (Fogel F., 

Motulsky A., 1989): 

h
2  

= G = 2ror ;  Å = 1 – Gtot , 

 

where rop is a correlation coefficient for the  

characteristic under studied -- parents-children. 

Ïîëó÷åííûå äàííûå îáðàáîòàíû ìåòîäàìè 

âàðèàöèîííîé ñòàòèñòèêè. Êîððåëÿöèÿ ìåæäó 

ðîäèòåëÿìè è äåòüìè îöåíèâàëàñü êàê òàêîâàÿ äëÿ 

êà÷åñòâåííûõ ïðèçíàêîâ â ñâÿçàííûõ âûáîðêàõ ïî 

òàáëèöå ñîïðÿæåííîñòè «2×2» (Áåíåâîëåíñêàÿ Ë.È. 

è ñîàâò., 1989):  
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Äëÿ ðàçëîæåíèÿ îáùåé ôåíîòèïè÷åñêîé äèñïåðñèè 

íà ñðåäîâóþ (Å) è ãåíåòè÷åñêóþ (G) êîìïîíåíòû 

èñïîëüçîâàëè ïîêàçàòåëü íàñëåäóåìîñòè (Ôîãåëü 

Ô., Ìîòóëüñêè A., 1989): 

 

h
2  

= G = 2ror ;  Å = 1 – Gtot , 

 

ãäå rop - êîýôôèöèåíò êîððåëÿöèè ïî èçó÷àåìîìó 

ïðèçíàêó ðîäèòåëè-äåòè. 

RESULTS AND THEIR DISCUSSION

Clinical-genealogical analysis,carried out in fami-

lies of the Chernobyl nuclear accident conse-

quences liquidators,allowed determining that 92.9

% of the examined children had hereditary predis-

position to basic non-infectious diseases. So, the

analysis of genealogy in the relatives of the first

degree revealed prevailing cardiovascular system

pathology (58.6%) and neuropsychic system dis-

orders (57.5%). Diseases of digestive organs,uro-

genital and respiratory systems occurred in 22.2%,

4.1% and 1.01% of cases,respectively.

Cardiovascular system pathology occurred in

77.8% of the cases among relatives of the second

degree, neoplasm - in 26.3% of the observations.

Diseases of digestive, urogenital and respiratory

systems occurred in 16.2%,6.1% and 3.1% respec-

tively.

Cardiovascular system pathology (44.4%) and

oncopathology (28.3%) prevailed also among the

third degree relatives. Endocrine diseases occurred

in 9.1% of the relatives,urogenital and respiratory

diseases -- in 2.1% and 1.01% of the relatives.

Calculation of the phenotypic parent-child cor-

relation revealed differences in heritability

parameter value (h2) and, hence, genetic compo-

nent in relation to the revealed pathologies (see

table).

ÐÅÇÓËÜÒÀÒÛ È ÈÕ ÎÁÑÓÆÄÅÍÈÅ

Êëèíèêî-ãåíåàëîãè÷åñêèé àíàëèç, ïðîâåäåííûé â

ñåìüÿõ ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ ïîçâîëèë

óñòàíîâèòü,÷òî ó 92,9% îáñëåäîâàííûõ äåòåé èìåëà

ìåñòî íàñëåäñòâåííàÿ ïðåäðàñïîëîæåííîñòü ê

îñíîâíûì íåèíôåêöèîííûì çàáîëåâàíèÿì. Òàê,

ïðè àíàëèçå ðîäîñëîâíûõ ó ðîäñòâåííèêîâ I

ñòåïåíè ðîäñòâà íàèáîëåå ÷àñòî íàáëþäàëàñü

ïàòîëîãèÿ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû (58,6%) è

íåðâíî-ïñèõè÷åñêîé ñôåðû (57,5%). Çàáîëåâàíèÿ

îðãàíîâ ñèñòåìû ïèùåâàðåíèÿ, ìî÷åïîëîâîé è

äûõàòåëüíîé ñèñòåìû âñòðå÷àëèñü â 22,2%,4,1% è

1,01% ñëó÷àåâ ñîîòâåòñòâåííî.

Ñðåäè ðîäñòâåííèêîâ II ñòåïåíè ðîäñòâà ïàòîëîãèÿ

ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû îòìå÷àëàñü â 77,8%

ñëó÷àåâ, îíêîïàòîëîãèÿ - â 26.3% íàáëþäåíèé.

Çàáîëåâàíèÿ ïèùåâàðèòåëüíîé, ýíäîêðèííîé è

ìî÷åïîëîâîé ñèñòåì ñîñòàâèëè 16.2%, 6.1% è 3.1%

ñîîòâåòñòâåííî.

Ó ðîäñòâåííèêîâ III ñòåïåíè ðîäñòâà òàêæå

äîìèíèðîâàëà ïàòîëîãèÿ ñåðäå÷íî-ñîñóäèñòîé

ñèñòåìû (44.4%) è îíêîïàòîëîãèÿ (28.3%).

Çàáîëåâàíèÿ ýíäîêðèííîé ñèñòåìû âñòðå÷àëèñü ó

9.1% ðîäñòâåííèêîâ, ìî÷åïîëîâîé è äûõàòåëüíîé

ñèñòåì ñîîòâåòñòâåííî ó 2.1% è 1.01%.

Âû÷èñëåíèå ôåíîòèïè÷åñêîé êîððåëÿöèè ðîäè-

òåëü-ðåáåíîê îáíàðóæèëî ðàçëè÷èÿ â âåëè÷èíå ïî-

êàçàòåëÿ íàñëåäóåìîñòè (h2) è,ñëåäîâàòåëüíî,ãåíå-

òè÷åñêîé êîìïîíåíòû â îòíîøåíèè óñòàíîâëåííûõ

ïàòîëîãèé (òàáëèöà 1).
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TTAABBLLEE  11

PARENTS-CHILDREN CORRELATION AND HEREDITABILITY PARAMETERS 

FOR PATHOLOGY OF SOME SYSTEMS OF ORGANISM

ÒÒÀÀÁÁËËÈÈÖÖÀÀ  11

ÊÎÐÐÅËßÖÈÈ ÐÎÄÈÒÅËÈ-ÄÅÒÈ È ÏÎÊÀÇÀÒÅËÈ ÍÀÑËÅÄÓÅÌÎÑÒÈ 

ÏÀÒÎËÎÃÈÈ ÎÒÄÅËÜÍÛÕ ÑÈÑÒÅÌ ÎÐÃÀÍÈÇÌÀ

System Statistic parameter Value 

Cardiovascular  

r 

h
2
 

E 

0.084 

0.168 

0.832 

Neuropsychic 

r 

h
2
 

E 

0.058 

0.116 

0.884 

Digestive 

r 

h
2
 

E 

0.065 

0.130 

0.870 

Endocrine 

r 

h
2
 

E 

0.210 

0.420 

0.580 

Urogenital 

r 

h
2
 

E 

0.280 

0.560 

0.440 

Respiratory 

r 

h
2
 

E 

0.022 

0.044 

0.956 

General pathologic affect 

r 

h
2
 

E 

0.120 

0.240 

0.760 

Thus, the parent-child correlation was the lowest

for respiratory system pathology (r=0.022) and

the highest - for urogenital (r=0.280) and

endocrine (r=0.210) systems. For cardiovascular,

neuropsychiatric and digestive systems,the parent-

child correlation was 0.08,0.058 and 0.065,respec-

tively.

Hereditability parameter value (h2) for urogeni-

tal system pathology was the highest and consti-

tuted 0.560. The h2 value for respiratory and

endocrine diseases was 0.440 and 0.420. This

parameter value for cardiovascular and neuropsy-

chiatric pathologies was much lower (0.168 and

0.116),respectively.

According to the presented data the value of genet-

ic component contribution to multifactorial

pathology varied from 4.4% to 56%. The total

contribution of genetic component into patholog-

ic affection of chronic non-infectious diseases

among children born to parents affected by the

Chernobyl accident was 24%. The environmental

component contribution was 76%.

The performed analysis did not allow revealing

prevailing influence of hereditary burden factors

on pathology prevalence rate dynamics among the

children of fathers-liquidators of the Chernobyl

accident consequences.

Òàê,êîððåëÿöèÿ ðîäèòåëü-ðåáåíîê áûëà ñàìîé íèç-

êîé äëÿ ïàòîëîãèè äûõàòåëüíîé ñèñòåìû (r=0,022)

è íàèáîëåå âûñîêîé - äëÿ ìî÷åïîëîâîé (r=0,280)

è ýíäîêðèííîé (r=0,210) ñèñòåì. Äëÿ ñåðäå÷íî-ñî-

ñóäèñòîé, íåðâíî-ïñèõè÷åñêîé è ïèùåâàðèòåëüíîé

ñèñòåì ïîêàçàòåëü áûë ðàâåí 0,08,0,058 è 0,065 ñî-

îòâåòñòâåííî.

Ïîêàçàòåëü íàñëåäóåìîñòè (h2) äëÿ ïàòîëîãèè ìî÷å-

ïîëîâîé ñèñòåìû áûë ñàìûì âûñîêèì è ñîñòàâèë

0,560. Çíà÷åíèå h2 äëÿ çàáîëåâàíèé äûõàòåëüíîé è

ýíäîêðèííîé ñèñòåì áûëè ðàâíû 0,440 è 0,420.

Çíà÷èòåëüíî ìåíüøåé áûëà âåëè÷èíà ýòîãî ïîêàçà-

òåëÿ äëÿ ñèñòåìû êðîâîîáðàùåíèÿ è íåðâíî-ïñèõè-

÷åñêîé ñôåðû (0,168 è 0,116 ñîîòâåòñòâåííî).

Ñîãëàñíî ïðèâåäåííûì äàííûì âåëè÷èíà âêëàäîâ

ãåíåòè÷åñêîé êîìïîíåíòû â ìóëüòèôàêòîðèàëüíóþ

ïàòîëîãèþ âàðüèðîâàëà îò 4.4% äî 56%. Ñóììàð-

íûé âêëàä ãåíåòè÷åñêîé êîìïîíåíòû â ïàòîëîãè÷å-

ñêóþ ïîðàæåííîñòü õðîíè÷åñêèìè íåèíôåêöèîí-

íûìè çàáîëåâàíèÿìè äåòåé ëèêâèäàòîðîâ àâàðèè

íà ×ÀÝÑ ñîñòàâèë 24%. Âêëàä ñðåäîâîé êîìïî-

íåíòû áûë ðàâåí 76%.

Ïðîâåäåííûé àíàëèç íå ïîçâîëèë óñòàíîâèòü ïðå-

âàëèðóþùåãî âëèÿíèÿ ôàêòîðîâ íàñëåäñòâåííîé

îòÿãîùåííîñòè íà äèíàìèêó ïàòîëîãè÷åñêîé ïî-

ðàæåííîñòè äåòåé,ðîæäåííûõ îò îòöîâ-ëèêâèäàòî-

ðîâ àâàðèè íà ×ÀÝÑ.
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Studies of cytogenetic parameter dynamics in

children of the affected parents testified both to

conservation of certain chromosome disorders and

to their elimination. A comparative analysis

allowed determining a significant reduction of

chromosome aberration level (p<0.001). Thus, in

3.5-year interval between observations, the chro-

mosome abnormality level in children born to

fathers-participants of liquidation of the ChNPP

consequences was 0.53±0.15% as against

1.26±0.20%. Dynamic study of cytogenetic

parameters of the children born to liquidators of

the accident revealed a 1.4 times decrease in sin-

gle acentric fragments level and a 1.5 times

decrease in dicentric chromosomes and centromere

ruptures. However, it is necessary to note that

these data had no statistically significant differ-

ences. The second cytogenetic examination

allowed not only registering chromosome aberra-

tions incidence and spectrum, but also revealing

numerical chromosome disorders among children

(polyploidy in peripheral blood lymphocytes).

Thus,polyploidy incidence in the examined group

was 2.01±0.24% and had statistically significant

differences as comparing with previous cytogenet-

ic examination (0.09±0.05%,p<0.001).

According to some authors (Haimovich Ò.I. et

al., 1999) this type of chromosome apparatus dis-

orders occurs very seldom in populations non-bur-

dened with mutagenetic factors influence,and tes-

tifies to cell division process disorder due to

nondisjunction of chromosomes at division spin-

dle arrest. It is also known that chemical muta-

gens can influence the cell division process,stimu-

lating the probability of genome mutation devel-

opment (polyploids,aneuploids) (Melnova N.I et

al.,2002).

Thus,if taking into consideration the fact that cel-

lular genetic apparatus of the Chernobyl nuclear

power plant accident liquidators' offspring shows

high sensitivity to impact of negative factors,

whose number increases in human environment

from year to year, it is reasonable to assume the

existence of hidden instability of somatic cell

genome,the reason which should be further exam-

ined in details.

Studies of cytogenetic parameter dynamics in

combination with a clinical-genealogical analysis

offer large opportunities for diagnostics, preven-

tion and treatment of multifactorial diseases, and

it can also be useful in predicting of remote radi-

ation consequences among the exposed parents'

offspring.

Èçó÷åíèå äèíàìèêè öèòîãåíåòè÷åñêèõ ïîêàçàòåëåé

ó äåòåé ëèêâèäàòîðîâ ñâèäåòåëüñòâîâàëî êàê î êîí-

ñåðâàöèè îòäåëüíûõ õðîìîñîìíûõ íàðóøåíèé, òàê

è èõ ýëèìèíàöèè. Ñðàâíèòåëüíûé àíàëèç ïîçâî-

ëèë óñòàíîâèòü äîñòîâåðíîå ñíèæåíèå óðîâíÿ õðî-

ìîñîìíûõ àáåððàöèé (p<0,001). Òàê, ïðè 3,5-ëåò-

íåì èíòåðâàëå ìåæäó èññëåäîâàíèÿìè óðîâåíü õðî-

ìîñîìíûõ àíîìàëèé ó äåòåé,ðîæäåííûõ îò îòöîâ -

ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ ñîñòàâèë

0,53±0,15% ïðîòèâ 1,26±0,20%. Äèíàìè÷åñêîå èñ-

ñëåäîâàíèå öèòîãåíåòè÷åñêèõ ïîêàçàòåëåé ó äåòåé,

ðîæäåííûõ îò ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ

îïðåäåëèëî ñíèæåíèå â 1,4 ðàçà óðîâíÿ îäèíî÷íûõ

àöåíòðè÷åñêèõ ôðàãìåíòîâ,äèöåíòðè÷åñêèõ õðîìî-

ñîì è ðàçðûâîâ ïî öåíòðîìåðå â 1,5 ðàçà. Oäíà-

êî,ñëåäóåò îòìåòèòü,÷òî ýòè äàííûå íå èìåëè ñòà-

òèñòè÷åñêè çíà÷èìûõ ðàçëè÷èé. Ïîâòîðíîå îáñëå-

äîâàíèå ïîçâîëèëî çàðåãèñòðèðîâàòü íå òîëüêî ÷à-

ñòîòó è ñïåêòð õðîìîñîìíûõ àáåððàöèé, íî è îá-

íàðóæèòü ó äåòåé ëèêâèäàòîðîâ ÷èñëîâûå íàðóøå-

íèÿ õðîìîñîì - ïîëèïëîèäèþ â ëèìôîöèòàõ ïåðè-

ôåðè÷åñêîé êðîâè. Òàê, ÷àñòîòà ïîëèïëîèäèè â

ãðóïïå îáñëåäîâàíèÿ ñîñòàâèëà 2,01±0,24% è èìå-

ëà ñòàòèñòè÷åñêè çíà÷èìûå ðàçëè÷èÿ ïðè ñðàâíå-

íèè ñ ïðåäûäóùèì öèòîãåíåòè÷åñêèì îáñëåäîâàíè-

åì (0,09±0,05%,p<0,001).

Ïî äàííûì íåêîòîðûõ àâòîðîâ (Õàéìîâè÷ Ò.È. è

ñîàâò.,1999) ýòîò òèï íàðóøåíèé õðîìîñîìíîãî àï-

ïàðàòà êðàéíå ðåäêî âñòðå÷àåòñÿ â ïîïóëÿöèÿõ,

íåîòÿãîùåííûõ äåéñòâèåì ìóòàãåííûõ ôàêòîðîâ,è

ñâèäåòåëüñòâóþò î íàðóøåíèè ïðîöåññîâ êëåòî÷íî-

ãî äåëåíèÿ â ðåçóëüòàòå íåðàñõîæäåíèÿ õðîìîñîì

ïðè áëîêàäå âåðåòåíà äåëåíèÿ. Èçâåñòíî òàêæå,÷òî

õèìè÷åñêèå ìóòàãåíû ìîãóò âëèÿòü íà ïðîöåññ äå-

ëåíèÿ êëåòîê,ñòèìóëèðóÿ âåðîÿòíîñòü ðàçâèòèÿ ãå-

íîìíûõ ìóòàöèé (ïîëèïîèäû,àíýóïëîèäû) (Ìåëü-

íîâà Í.È è ñîàâò.,2002).

Òàêèì îáðàçîì, ó÷èòûâàÿ òîò ôàêò, ÷òî ãåíåòè÷å-

ñêèé àïïàðàò êëåòîê ïîòîìêîâ ëèêâèäàòîðîâ àâà-

ðèè íà ×ÀÝÑ èìååò ïîâûøåííóþ ÷óâñòâèòåëüíîñòü

ê íåãàòèâíûì ôàêòîðàì,êîëè÷åñòâî êîòîðûõ èç ãî-

äà â ãîä óâåëè÷èâàåòñÿ â îêðóæàþùåé ñðåäå, ïðà-

âîìåðíî ïðåäïîëîæèòü íàëè÷èå ñêðûòîé íåñòà-

áèëüíîñòè ãåíîìà ñîìàòè÷åñêèõ êëåòîê, ïðè÷èíà

êîòîðîé íóæäàåòñÿ â äàëüíåéøåì óãëóáëåííîì èñ-

ñëåäîâàíèè.

Èçó÷åíèå äèíàìèêè öèòîãåíåòè÷åñêèõ ïîêàçàòåëåé

â ñî÷åòàíèè ñ êëèíèêî-ãåíåàëîãè÷åñêèì àíàëèçîì

îòêðîåò øèðîêèå ïåðñïåêòèâû äëÿ äèàãíîñòèêè,

ïðîôèëàêòèêè è ëå÷åíèÿ ìóëüòèôàêòîðèàëüíûõ

çàáîëåâàíèé,à òàêæå áóäåò ïîëåçíûì â ïðîãíîçèðî-

âàíèè îòäàëåííûõ ïîñëåäñòâèé îáëó÷åíèÿ ó ïîòîì-

êîâ îáëó÷åííûõ ðîäèòåëåé.
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CONCLUSIONS

Contribution of genetic factors to chronic non-

infectious pathology development among the chil-

dren from the Chernobyl affected families is much

lower than environmental component contribu-

tion.

Comparison of the research results on cytogenetic

manifestations in children from the Chernobyl

affected families (fathers-liquidators) has allowed

registering a decrease in chromosome disorders

from 1.26 ±0.03% to 0.53±0.15%.

The repeated cytogenetic examination of children

has revealed a numerous chromosome disorders

that allow assuming the hidden genome instabili-

ty in the children,whose fathers took part in liq-

uidation of the ChNPPaccident.

ÂÛÂÎÄÛ

Âêëàä ãåíåòè÷åñêèõ ôàêòîðîâ â ðàçâèòèå õðîíè÷å-

ñêîé íåèíôåêöèîííîé ïàòîëîãèè ó äåòåé, ðîæäåí-

íûõ â ñåìüÿõ ëèêâèäàòîðîâ àâàðèè íà ×åðíîáûëü-

ñêîé ÀÝÑ, çíà÷èòåëüíî óñòóïàåò âêëàäó ñðåäîâîé

êîìïîíåíòû.

Ñîïîñòàâëåíèå ðåçóëüòàòîâ èññëåäîâàíèÿ öèòîãå-

íåòè÷åñêèõ ýôôåêòîâ ó äåòåé îòöîâ-ëèêâèäàòîðîâ

àâàðèè íà ×ÀÝÑ ïîçâîëèëî çàðåãèñòðèðîâàòü ñíè-

æåíèå õðîìîñîìíûõ íàðóøåíèé ñ 1,26±0,03% äî

0,53±0,15%.

Ïîâòîðíîå öèòîãåíåòè÷åñêîå îáñëåäîâàíèå äåòåé

îáíàðóæèëî ìíîãî÷èñëåííûå õðîìîñîìíûå íàðó-

øåíèÿ, ÷òî ïîçâîëÿåò ïðåäïîëîæèòü ñêðûòóþ íå-

ñòàáèëüíîñòü ãåíîìà ó äåòåé,ðîæäåííûõ îò îòöîâ-

ëèêâèäàòîðîâ àâàðèè íà ×ÀÝÑ.
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