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INTRODUCTION
The thirteen year-long period since the Chernobyl
disaster is enough for time, accumulated experience
and actual data to estimate the consequences� cha-
racter and impact on health status of the population.
Within the early period following the Chernobyl
NPP (ChNPP) accident on the basis of experience
of preceding radiation accidents and catastrophes
it could supposed, that the main consequences of
radiation impact on population would be due to
contamination with iodine and caesium and that
the thyroid gland would be the main target organ.
The subcohort of the accident consequences� clean-
ing-up participants (emergency workers � «liqui-
dators») 1986�1987 is not included as their irradi-
ation was the most complex (Romanenko A.Y. et al.,
1988; Likhtarev I.A. et al., 1995).

Radioactive iodine fallout in atmosphere after the
Chernobyl accident constituted 11.8�12.0 million Ci.
For comparison:

� Hanford (USA) radioactive iodine releases with-
in 1944�1956 were 530,000 Ci;

� radioiodine atmospheric releases at the Three
Mile Island (USA) crisis � 10,000 Ci;

� fallout of radioiodine during the Windscale nu-
clear unit fire (UK) � 20,000 Ci.

ÂÂÅÄÅÍÈÅ
Òðèíàäöàòü ëåò ïîñëå ×åðíîáûëüñêîé êàòàñòðîôû �
ïåðèîä, äîñòàòî÷íûé ïî âðåìåíè, íàêîïëåííîìó îïû-
òó è ôàêòè÷åñêîìó ìàòåðèàëó äëÿ îöåíêè õàðàêòåðà
ïîñëåäñòâèé è äèíàìèêè âîçäåéñòâèÿ íà çäîðîâüå íà-
ñåëåíèÿ. Óæå â ðàííèé ïåðèîä ïîñëå àâàðèè íà ×åð-
íîáûëüñêîé ÀÝÑ (×ÀÝÑ) íà îñíîâàíèè îïûòà ïðåä-
øåñòâîâàâøèõ ðàäèàöèîííûõ àâàðèé è êàòàñòðîô
ìîæíî áûëî ïðåäïîëîæèòü, ÷òî, çà èñêëþ÷åíèåì êà-
òåãîðèè ó÷àñòíèêîâ ëèêâèäàöèè ïîñëåäñòâèé àâàðèè
(ëèêâèäàòîðîâ) 1986�1987 ãã., õàðàêòåð îáëó÷åíèÿ
êîòîðûõ áûë íàèáîëåå ñëîæíûì, îñíîâíûå ïîñëåä-
ñòâèÿ ðàäèàöèîííîãî âîçäåéñòâèÿ íà íàñåëåíèå áóäóò
îáóñëîâëåíû çàãðÿçíåíèåì îêðóæàþùåé ñðåäû äâóìÿ
ðàäèîíóêëèäàìè � éîäîì è öåçèåì, à îñíîâíûì îð-
ãàíîì-ìèøåíüþ áóäåò ùèòîâèäíàÿ æåëåçà (ÙÆ) (Ðî-
ìàíåíêî À.Å. è ñîàâò., 1988, Likhtarev I.A. et al., 1995).

Âûáðîñ ðàäèîàêòèâíîãî éîäà â àòìîñôåðó ïðè ×åð-
íîáûëüñêîé êàòàñòðîôå ñîñòàâèë 11,8�12 ìëí Êè. Äëÿ
ñðàâíåíèÿ:

� óòå÷êà ðàäèîéîäà â Õýíôîðäå (ÑØÀ) íà ïðîòÿæå-
íèè 1944�1956 ãã. ñîñòàâèëà 530 000 Êè;

� âûáðîñ â àòìîñôåðó ðàäèîéîäà ïðè àâàðèè íà Òðè-
Ìàéë-Àéëåíä (ÑØÀ) � 10 000 Êè;

� âûáðîñ ðàäèîéîäà ïðè ïîæàðå íà àòîìíîì ðåàêòî-
ðå â Óèíäñêåéëå (Âåëèêîáðèòàíèÿ) � 20 000 Êè.
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Abstract
The results of a thyroid system clinical-laboratory study among the Chernobyl NPP accident survivors are pre-
sented. Studies have been carried out in hospital and out-patient clinics for 13 years since the accident. Over
23,000 persons were examined according to the standardised protocol with general clinical examination, thy-
roid ultrasonography and hormonal assay. Persons involved were representatives of the surviving population of
various registration groups both control and comparison groups. Development of chronic thyroiditis and hy-
pothyroidism � the thyroid radiation exposure non-stochastic effects was surveyed. The direct link between
them and radiation exposure, dose threshold and dose�effect relationship were revealed. The role of immu-
noendocrine and neuroendocrine disorders in the thyroid diseases genesis was fixed in survivors.
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Following the Chernobyl disaster 20% of radioio-
dine was spread over Ukraine. The thyroid doses in
Ukraine are comparable to those in Marshall Islands
exposed to radiation as a result of a thermonuclear
explosion and in survivors of Hanford (USA) long-
term radioiodine releases (table 1).

Âñëåäñòâèå ×åðíîáûëüñêîé êàòàñòðîôû 20% àêòèâíî-
ñòè ðàäèîéîäà ðàñïðåäåëèëîñü ïî Óêðàèíå. Äîçîâûå
íàãðóçêè íà ÙÆ ñîïîñòàâèìû ñ äîçàìè îáëó÷åíèÿ
ïîñòðàäàâøèõ íà Ìàðøàëëîâûõ îñòðîâàõ âñëåäñòâèå
òåðìîÿäåðíîãî âçðûâà è ïðè äëèòåëüíîé óòå÷êå ðà-
äèîéîäà â Õýíôîðäå (ÑØÀ) (òàáëèöà 1).

TABLE 1

THYROID DOSES (Gy) IN SURVIVORS OF RADIATION DISASTERS

ÒÀÁËÈÖÀ 1

ÄÎÇÛ ÎÁËÓ×ÅÍÈß ÙÆ (Ãð) ÂÑËÅÄÑÒÂÈÅ ÐÀÄÈÀÖÈÎÍÍÛÕ ÊÀÒÀÑÒÐÎÔ

Radiation accident Age

under 10 years 10�18 years  over 18 years
Marshall Islands
(1954)

Rongelap
Ailingne

Utirik

8.1�18
2.75�4.5
0.6�0.95

3.34�8.1
1.9

0.3�0.6

3.35
1.35
0.3

Hanford radioactive fallout
(1945�1956)

Richland
Pasco

Spokane

9.1
11.75
1.31

4.85
6.25
0.7

3.68
4.76
0.53

Chernobyl accident
(1986)

Ovruch
Narodichi

Pripyat

6.87
4.97
3.56

1.44
2.52
0.71

0.58
1.43
0.83

Khoiniky 1.79�2.63; 0.9�1.22
Bragyn

Narovlya
under 7 years � 1.23
under 7 years � 1.4

over 7 years � 0.62
over 7 years � 0.7

Ïðîãíîçèðîâàííûå ñòîõàñòè÷åñêèå ïîñëåäñòâèÿ îá-
ëó÷åíèÿ ÙÆ ïîäòâåðäèëèñü: ïî îáîáùåííûì äàííûì
èññëåäîâàíèé, ïðîâåäåííûõ â Óêðàèíå, Áåëàðóñè è
Ðîññèè, â ðàìêàõ ïðîãðàìì ÂÎÇ, ÌÀÃÀÒÝ è äðóãèõ
ìåæäóíàðîäíûõ è íàöèîíàëüíûõ ïðîåêòîâ, íàèáîëåå
î÷åâèäíûì è íåñîìíåííûì ðàäèàöèîííûì ýôôåê-
òîì ×åðíîáûëüñêîé êàòàñòðîôû ÿâèëîñü ðàçâèòèå
ðàêà ÙÆ (Oleynic V.A., Cheban A.K., 1992; Kazakov V.S.
et al., 1994; Kellerer A.M., 1994; Tronko N.D. et al.,
1994,1996,1997; Likhtarev I.A. et al., 1995; Williams E.D.
et al.,1995,1996; Àñòàõîâà Ë.Í., 1996; Becker D.V. et al.,
1996; Beebe G.W., 1996; Áîãäàíîâà Ò.È., 1996; Äåìèä-
÷èê Å.Ï. è ñîàâò.,1996; Buglova E. et al.,1997; Demid-
chik E.P., 1997; Serdjuk A.M., Bobylyova O.A.,1997; Òðîíü-
êî Í.Ä., Áîãäàíîâà Ò.È., 1997).

Îñíîâíûìè íåñòîõàñòè÷åñêèìè ýôôåêòàìè âîçäåé-
ñòâèÿ íà ÙÆ âíåøíèõ è âíóòðåííèõ èñòî÷íèêîâ èç-
ëó÷åíèÿ, è îñîáåííî ðàäèîéîäà, ÿâëÿþòñÿ ðàäèàöèîí-
íûé îñòðûé è õðîíè÷åñêèé òèðåîèäèò è ãèïîòèðåîç.
Äàííûå ëèòåðàòóðû íå îäíîçíà÷íû îòíîñèòåëüíî ïî-
ðîãîâûõ äîç îáëó÷åíèÿ ÙÆ äëÿ ðåàëèçàöèè íåñòîõà-
ñòè÷åñêèõ ýôôåêòîâ, îäíàêî ñâèäåòåëüñòâóþò î âûñî-
êîé ðàäèî÷óâñòâèòåëüíîñòè ñåêðåòîðíûõ êëåòîê è
ïðîöåññîâ ãîðìîíîãåíåçà (Alcaraz M. et al., 1990).

Â ïðîöåññå ìîðôîëîãè÷åñêîé ïåðåñòðîéêè ÙÆ ïîä
âëèÿíèåì îáëó÷åíèÿ (ïðè ìàëûõ äîçàõ � äî íåñêîëü-
êèõ äåñÿòûõ Ãð) âûäåëÿþò 5 ñòàäèé:

� äèñòðîôèÿ êîìïîíåíòîâ ñòåíîê ñîñóäîâ è òðîì-
áîç;

� äèñòðîôèÿ è íåêðîç ñ ðàçðóøåíèåì ôîëëèêóëîâ;

� îñòðûå è õðîíè÷åñêèå âîñïàëèòåëüíûå èçìåíåíèÿ;

� ôèáðîç æåëåçû;

� ýïèòåëèàëüíàÿ ðåãåíåðàöèÿ.

The forecast stochastic consequences of thyroid
irradiation were proved. According to the sum-
marised data of studies held in Ukraine, Belarus and
Russia, WHO, IAEA programs and other national
and international projects, thyroid cancer was con-
sidered as a clear radiation effect of the Chernobyl
disaster (Oleynic V.A., Cheban A.K., 1992; Kaza-
kov V.S. et al., 1994; Kellerer A.M., 1994; Tronko N.D.
et al., 1994,1996,1997; Likhtarev I.A. et al., 1995;
Williams E.D. et al.,1995,1996; Astakhova L.N.,
1996; Becker D.V. et al., 1996; Beebe G.W., 1996;
Bogdanova T.I., 1996; Demidchik E.P. et al., 1996;
Buglova E. et al.,1997; Demidchik E.P., 1997; Ser-
djuk A.M., Bobylyova O.A.,1997; Tronko N.D., Bog-
danova T.I., 1997).

Radioinduced acute and chronic thyroiditis, both
with hypothyroidism are principal non-stochastic
effects of external and internal radiation source
impact, especially of radioiodine. Literature data are
not synonymous concerning thyroid doses thresh-
old for definite non-stochastic effects realisation but
the secreting cells and hormone production pro-
cesses high sensitivity to radiation is underlined (Al-
caraz M. et al., 1990).

Five stages are identified within the thyroid mor-
phological reorganisation process at radiation ex-
posure in low doses � under several tenth of Gy:

� vascular wall component dystrophy and throm-
bosis;

� dystrophy and necrosis with follicle destruction;

� acute and chronic inflammation alterations;

� glandular fibrosis;

� epithelial regeneration.
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Autoimmune processes are of particular impor-
tance in pathogenesis of thyroid non-stochastic ra-
diation effects (Cho B.Y. et al., 1989).

Results of studies held among Hiroshima and Na-
gasaki A-bombing survivors (Nagataki S., 1989; Na-
gataki S. et al., 1994) and victims of the thermonu-
clear explosion at Bikini Atoll (Cronkite E.P. et al.,
1993) testify to hypothyroidism against a back-
ground of autoimmune thyroiditis development at
the remote period after irradiation.

Data obtained after the Chernobyl disaster concer-
ning thyroid non-stochastic radiation effects
(chronic thyroiditis and hypothyroidism) are con-
tradictory. Dosimetric information testifies to the
inevitability of their development and prognostic
value concerning thyroid irradiation impact on
health status of the exposed persons.

Analysis of data accumulated in several clinics and
official statistics reports lead to a conclusion of
chronic thyroiditis and hypothyroidism incidence
growth among the surviving population. Evacuees
from the exclusion zone and liquidators constitute
the cohort with chronic thyroiditis and hypothy-
roidism highest incidence among survivors accord-
ing to official statistical data of the Ministry of Pub-
lic Health and Ministry in Affairs of Emergency Si-
tuations and Population Protection from Conse-
quences of the Chernobyl Disaster.

However, official statistical data based on dissimi-
lar information on practical public health does not
permit formation of a clear opinion about these di-
seases pathogenesis, terms of onset, their connec-
tion to radiation and other factors of the accident,
peculiarities of clinical course.

Hence the main study aims were identified � to
reveal regularities and survey the dynamics of thy-
roid non-stochastic radiation effects formation
among various groups of ChNPP accident survi-
vors.

SUBJECTS AND METHODS
Research results received over 13 year-long studies
were summarised. Studies were carried out in the
Endocrinology Clinic of the Scientific Centre for Ra-
diation Medicine (SCRM), the Academy of Medical
Sciences (AMS) of Ukraine, by mobile teams of ex-
perts during field work in contaminated areas, in
Medical-Sanitary Unit No 1 (Chernobyl) and Scien-
tific-Research Centre «Endopolymed». 23,182 per-
sons were examined (14,368 children and 8,814
adults): Chernobyl exclusion zone evacuees, con-
taminated area residents, liquidators. Persons with
elevated radiation risks were selected: children with
high thyroid doses (more 2 Gy), prenatally exposed
children (350) and their mothers (pregnant at the
time of the accident), persons who had been wor-
king for 5 years and more in the exclusion zone (981)

Â ïàòîãåíåçå íåñòîõàñòè÷åñêèõ ýôôåêòîâ îáëó÷åíèÿ
ÙÆ âàæíîå çíà÷åíèå èìåþò àóòîèììóííûå ïðîöåñ-
ñû (Cho B.Y. et al., 1989).

Î âîçíèêíîâåíèè ãèïîòèðåîçà íà ôîíå àóòîèììóííî-
ãî òèðåîèäèòà â îòäàëåííûå ñðîêè ïîñëå îáëó÷åíèÿ
ñâèäåòåëüñòâóþò è ðåçóëüòàòû èññëåäîâàíèé, ïðîâå-
äåííûõ ó ïîñòðàäàâøèõ ïðè àòîìíîé áîìáàðäèðîâ-
êå Õèðîñèìû è Íàãàñàêè (Nagataki S.,1989; Nagataki S.
et al.,1994), à òàêæå òåðìîÿäåðíîì âçðûâå íà àòîëëå
Áèêèíè (Cronkite E.P. et al.,1993).

Ïîëó÷åííûå ïîñëå ×åðíîáûëüñêîé êàòàñòðîôû äàí-
íûå î íåñòîõàñòè÷åñêèõ ýôôåêòàõ îáëó÷åíèÿ ÙÆ
(ðàçâèòèè õðîíè÷åñêèõ òèðåîèäèòà, ãèïîòèðåîçà)
íåîäíîçíà÷íû. Äîçèìåòðè÷åñêàÿ èíôîðìàöèÿ ñâèäå-
òåëüñòâóåò î íåèçáåæíîñòè èõ âîçíèêíîâåíèÿ è ïðî-
ãíîñòè÷åñêîé çíà÷èìîñòè îòíîñèòåëüíî âëèÿíèÿ îá-
ëó÷åíèÿ ÙÆ íà ñîñòîÿíèå çäîðîâüÿ îáëó÷åííûõ ëèö.

Ðåçóëüòàòû àíàëèçà íàêîïëåííîãî â ðàçëè÷íûõ êëè-
íèêàõ ìàòåðèàëà è äàííûõ îôèöèàëüíîé ñòàòèñòèêè
ïîçâîëÿþò ïðèéòè ê âûâîäó î ðîñòå çàáîëåâàåìîñòè
õðîíè÷åñêèì òèðåîèäèòîì è ãèïîòèðåîçîì ñðåäè
ïîñòðàäàâøåãî íàñåëåíèÿ. Ïî äàííûì îôèöèàëüíîé
ãîñóäàðñòâåííîé ñòàòèñòèêè ÌÇ è Ìèí÷åðíîáûëÿ
Óêðàèíû, ëèäèðóþùåå ïîëîæåíèå ïî çàáîëåâàåìîñ-
òè õðîíè÷åñêèì òèðåîèäèòîì è ãèïîòèðåîçîì, êàê è
ïðè ðåàëèçàöèè ñòîõàñòè÷åñêèõ ýôôåêòîâ, çàíèìàþò
êàòåãîðèè ýâàêóèðîâàííûõ èç çîíû îò÷óæäåíèÿ è ëèê-
âèäàòîðû.

Îäíàêî äàííûå îôèöèàëüíîé ñòàòèñòèêè, îñíîâàííûå
íà íåîäíîðîäíîé èíôîðìàöèè ïðàêòè÷åñêîãî çäðàâî-
îõðàíåíèÿ, íå ïîçâîëÿþò ñôîðìèðîâàòü ÷åòêîå ïðåä-
ñòàâëåíèå î ìåõàíèçìàõ, ñðîêàõ ðàçâèòèÿ ýòèõ çàáîëå-
âàíèé, èõ ñâÿçè ñ ðàäèàöèîííûì è äðóãèìè ôàêòîðà-
ìè àâàðèè, îñîáåííîñòåé êëèíè÷åñêîãî òå÷åíèÿ.

Ïîýòîìó áûëè îïðåäåëåíû îñíîâíûå çàäà÷è èññëå-
äîâàíèÿ � âûÿâèòü çàêîíîìåðíîñòè è ïðîñëåäèòü
äèíàìèêó ôîðìèðîâàíèÿ íåñòîõàñòè÷åñêèõ ýôôåê-
òîâ îáëó÷åíèÿ ÙÆ ó ðàçëè÷íûõ êàòåãîðèé ïîñòðàäàâ-
øèõ âñëåäñòâèå àâàðèè íà ×ÀÝÑ.

ÎÁÚÅÊÒ È ÌÅÒÎÄÛ ÈÑÑËÅÄÎÂÀÍÈß
Îáîáùåíû ìàòåðèàëû èññëåäîâàíèé, ïðîâåäåííûõ â
òå÷åíèå 13 ëåò, êîòîðûå ïðîâîäèëèñü â ýíäîêðèíîëî-
ãè÷åñêîé êëèíèêå Íàó÷íîãî öåíòðà ðàäèàöèîííîé
ìåäèöèíû (ÍÖÐÌ) ÀÌÍ Óêðàèíû, âûåçäíûìè áðèãà-
äàìè íà çàãðÿçíåííûõ òåððèòîðèÿõ, à òàêæå íà áàçå
ÌÑ×-1 ã. ×åðíîáûëü è ÍÈÖ «Ýíäîïîëèìåä». Îáñëåäî-
âàíû 23 182 ÷åëîâåê (14 368 � äåòåé è 8814 � âçðîñ-
ëûõ), îòíîñÿùèõñÿ ê ðàçëè÷íûì êàòåãîðèÿì ïîñòðà-
äàâøèõ � ýâàêóèðîâàííûå èç 30-êèëîìåòðîâîé çîíû
×ÀÝÑ, ëèöà, ïðîæèâàþùèå íà çàãðÿçíåííûõ òåððèòî-
ðèÿõ, ëèêâèäàòîðû. Âûäåëåíû ãðóïïû ïîâûøåííîãî
ðàäèàöèîííîãî ðèñêà � äåòè ñ âûñîêèìè (áîëåå 2 Ãð)
äîçàìè îáëó÷åíèÿ ÙÆ; îáëó÷åííûå âíóòðèóòðîáíî
(350 äåòåé) è èõ ìàòåðè (áåðåìåííûå íà ìîìåíò àâà-
ðèè); ëèöà, äëèòåëüíî (íå ìåíåå 5 ëåò) ðàáîòàâøèå è
ïðîäîëæàþùèå ðàáîòàòü â çîíå îò÷óæäåíèÿ (981), à
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and illegal residents of the exclusion zone («self-
residents») (176).

As control and comparison groups 1,500 residents
of Kyiv and areas not officially recognised as radio-
actively contaminated zones (1,500 persons) were
examined.

6,179 persons were studied in the Clinic of SCRM of
AMS of Ukraine (1,869 children and 4,310 adults);
17,003 � during the «pilot» studies on the territo-
ries under radiological control and exclusion zone
(12,499 children and 4,504 adults).

Thyroid system status was studied according to a
unified standard scheme that included three ele-
ments: clinical physical examination, thyroid ultra-
sonography, serum thyroid hormones and antithy-
roid antibodies assay.

Population studies were held according to the three-
stage automated system worked out and standardi-
sed at the Clinic. The system includes thyroid scree-
ning, diagnostics and clinical monitoring (Che-
ban A.K. et al., 1989, 1991).

The system enabled us to carry out thyroid moni-
toring among a large number of survivors without
the additional involvement of experts and equip-
ment, to unify and standardise diagnostic methods,
estimate impartially the diseases course dynamics
and treatment efficacy.

During the first screening stage the Expert Com-
puter Diagnostic System «Diana» was used (Che-
ban A.K., Limanskaja G.F., 1993). Thyroid risk, pre-
clinical pathology and pathology groups are se-
lected basing on computer analysis of the data
from the unified form for thyroid physical exami-
nation:

1) diffuse thyroid hyperplasia of I�II degree

(goiter Ia�Ib � WHO Classification);

2) thyroid hyperplasia with focal hardening;

3) diffuse euthyroid goiter (exceeding Ib);

4) mixed goiter;

5) subacute thyroiditis;

6) chronic thyroiditis;

7) Grave�s disease;

8) hypothyroidism;

9) thyroid tumour.

By help of the programme approximately 5�10%
of persons with the above preliminary diagnoses are
selected within large-scale examinations for the se-
cond stage of research.

òàêæå íåñàíêöèîíèðîâàííî ïðîæèâàþùèå â çîíå îò-
÷óæäåíèÿ («ñàìîñåëû») (176).

Â êà÷åñòâå ãðóïï ñðàâíåíèÿ è êîíòðîëÿ îáñëåäîâàëè
1500 æèòåëåé Êèåâà è òåððèòîðèé, íå îòíîñÿùèõñÿ ê
çîíàì çíà÷èòåëüíîãî ðàäèàöèîííîãî çàãðÿçíåíèÿ
(1500 ÷åëîâåê).

Â óñëîâèÿõ êëèíèêè ÍÖÐÌ ÀÌÍ Óêðàèíû îáñëåäîâà-
íû 6179 ÷åëîâåê (1869 � äåòåé, 4310 � âçðîñëûõ); ïðè
«ïèëîòíûõ» èññëåäîâàíèÿõ, ïðîâåäåííûõ íà êîíòðî-
ëèðóåìûõ è â çîíå îò÷óæäåíèÿ � 17 003 (12 499 �
äåòåé è 4504 � âçðîñëûõ).

Ñîñòîÿíèå òèðåîèäíîé ñèñòåìû èçó÷àëè ïî åäèíîé
ñòàíäàðòíîé ñõåìå, âêëþ÷àâøåé òðè ýëåìåíòà � êëè-
íè÷åñêèé îñìîòð, óëüòðàçâóêîâîå èññëåäîâàíèå (ÓÇÈ)
ÙÆ, îïðåäåëåíèå ñîäåðæàíèÿ â êðîâè ãîðìîíîâ òè-
ðåîèäíîé ñèñòåìû è àíòèòèðåîèäíûõ àíòèòåë.

Ïîïóëÿöèîííûå èññëåäîâàíèÿ ïðîâîäèëè ïî ðàçðà-
áîòàííîé è ñòàíäàðòèçèðîâàííîé â êëèíèêå òðåõ-
ýòàïíîé àâòîìàòèçèðîâàííîé ñèñòåìå, âêëþ÷àþùåé
òèðåîèäíûé ñêðèíèíã, äèàãíîñòèêó è êëèíè÷åñêèé
ìîíèòîðèíã (×åáàí À.Ê. è ñîàâò., 1989,1991).

Ïðèìåíåíèå ýòîé ñèñòåìû ïîçâîëèëî ïðîâåñòè òèðå-
îèäíûé ìîíèòîðèíã ó áîëüøîãî êîëè÷åñòâà ïîñòðà-
äàâøèõ áåç äîïîëíèòåëüíîãî ïðèâëå÷åíèÿ ñïåöèàëè-
ñòîâ è èñïîëüçîâàíèÿ àïïàðàòóðû, óíèôèöèðîâàòü è
ñòàíäàðòèçèðîâàòü äèàãíîñòèêó, îáúåêòèâíî îöåíèòü
äèíàìèêó çàáîëåâàíèé è ýôôåêòèâíîñòü ëå÷åíèÿ.

Íà ïåðâîì, ñêðèíèíãîâîì ýòàïå, ïðèìåíÿëè ýêñïåðò-
íóþ êîìïüþòåðíóþ äèàãíîñòè÷åñêóþ ñèñòåìó «Äèà-
íà» (×åáàí À.Ê., Ëèìàíñêàÿ Ã.Ô., 1993). Íà îñíîâàíèè
êîìïüþòåðíîãî àíàëèçà äàííûõ óíèôèöèðîâàííîé
êàðòû òèðåîèäíîãî îñìîòðà ñ ïîìîùüþ ïðîãðàììû
«Äèàíà» âûäåëÿþò ãðóïïû òèðåîèäíîãî ðèñêà, ïðåä-
ïàòîëîãèè è ïàòîëîãèè:

1) äèôôóçíàÿ ãèïåðïëàçèÿ ÙÆ I�II ñò.

(çîá Ia�Ib ñò. ïî êëàññèôèêàöèè ÂÎÇ);

2) ãèïåðïëàçèÿ ÙÆ ñ î÷àãàìè óïëîòíåíèÿ;

3) äèôôóçíûé ýóòèðåîèäíûé çîá;

4) ñìåøàííûé çîá;

5) ïîäîñòðûé òèðåîèäèò;

6) õðîíè÷åñêèé òèðåîèäèò;

7) òèðåîòîêñèêîç;

8) ãèïîòèðåîç;

9) îïóõîëü ÙÆ.

Ïðè ìàññîâûõ îáñëåäîâàíèÿõ ñ ïîìîùüþ ïðîãðàììû
âûäåëÿþò 5�10% ëèö ñ óêàçàííûìè ïðåäïîëîæèòåëü-
íûìè äèàãíîçàìè, êîòîðûå ïðîõîäÿò âòîðîé ýòàï èñ-
ñëåäîâàíèé.
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Clinical diagnosis is determined in the second stage
of study with thyroid hormonal assay, ultrasono-
graphy and fine-needle biopsy application (if ne-
cessary). Long-term survey of the revealed patients
and treatment efficacy estimations are held in the
third stage by the Thyroid Monitoring Computer
System «Thyreo».

STUDY RESULTS

Studies of 1986�1987

Some survivors complained of increased sensitivity
and even pain in the thyroid area at the acute peri-
od after exposure. Transient increase of the organ
dimensions was marked in children with high thy-
roid doses (mroe 10 Gy) which was interpreted as
vascular and secretion reaction on radiation expo-
sure.

Total thyroxin (T4) serum content elevation with-
out substantial changes in levels of thyroid-stimu-
lating hormone (TSH) and biologically active free
thyroxin was the distinctive hormonal deviation in
1986 and the beginning of 1987 among children
both evacuated from the exclusion zone and resi-
dent in the most contaminated areas. The same
phenomenon but less pronounced was registered
in adults (Cheban A.K. et al., 1987; Romanenko A.Ye.
et al., 1987; Benikova E.A. et al., 1989).

The relationship between hyperthyroxinemia and
the age of patients was surveyed for 6 months after
the accident: in children up to 3 years old the aver-
age index exceeded the normal value by 2.8 times,
4�6 years � by 2.7, 7�10 years� by 2.3, 11�
15 years � by 2.1 and in adults � by 1.9. Average
value of serum thyroxin content in children up to
7 years old was significantly higher than in older
children and adults. It is worth noting that thyroid
doses in children were inversely proportional to
their age at the time of the accident (table 2).

Average value of T4 serum content was reliably ele-
vated with the dose increase in children with thy-
roid doses more 2 Gy reaching maximal values
(160.3±20.5 nmol�L�1) at doses more 15 Gy (P<0.05)
(table 3).

Average T4 serum content decreased within 7�
9 months but in general remained at levels exceed-
ing the normal ones. TSH serum content dynamics
in the studied persons was a bit different. In all age
groups the average TSH serum level was observed to
have substantially increased  (more 1.5 times) 6�
8 months after the accident compared to non-ex-
posed persons. Approximately in 50% of the patients
the indices corresponded to the upper normal
threshold. A further 9�12 months after the accident
the TSH content normalised in adults and adoles-
cents, in young children it corresponded to the low-
er normal threshold. No relationship between serum
TSH levels and thyroid dose was revealed.

Íà âòîðîì ýòàïå ñ ïîìîùüþ ãîðìîíàëüíûõ, óëüòðà-
çâóêîâûõ ìåòîäîâ èññëåäîâàíèÿ, à ïðè íåîáõîäèìîñ-
òè è ïóíêöèîííîé áèîïñèè óñòàíàâëèâàþò êëèíè÷åñ-
êèé äèàãíîç, íà òðåòüåì ýòàïå ñ ïîìîùüþ êîìïüþòåð-
íîé ñèñòåìû òèðåîèäíîãî ìîíèòîðèíãà «Òèðåî» �
îñóùåñòâëÿþò äëèòåëüíîå íàáëþäåíèå çà âûÿâëåííû-
ìè áîëüíûìè, îöåíèâàþò ýôôåêòèâíîñòü èõ ëå÷åíèÿ.

ÐÅÇÓËÜÒÀÒÛ ÈÑÑËÅÄÎÂÀÍÈÉ

Èññëåäîâàíèÿ 1986�1987 ãã.

Â îñòðûé ïåðèîä ïîñëå îáëó÷åíèÿ ÷àñòü ïîñòðàäàâ-
øèõ æàëîâàëèñü íà ïîâûøåííóþ ÷óâñòâèòåëüíîñòü è
äàæå áîëåçíåííîñòü â îáëàñòè ÙÆ; ó äåòåé, ñ áîëüøè-
ìè äîçàìè îáëó÷åíèÿ ÙÆ (áîëåå 10 Ãð) îòìå÷àëè
òðàíçèòîðíîå óâåëè÷åíèå ðàçìåðîâ îðãàíà, ÷òî
òðàêòîâàëîñü íàìè êàê ñîñóäèñòàÿ è ñåêðåòîðíàÿ ðå-
àêöèÿ íà âîçäåéñòâèå èîíèçèðóþùèõ èçëó÷åíèé.

Õàðàêòåðíûì äëÿ 1986 ã. è íà÷àëà 1987 ã. ãîðìîíàëü-
íûì ñäâèãîì ó äåòåé, ýâàêóèðîâàííûõ èç 30-êèëîìåò-
ðîâîé çîíû è ïðîæèâàâøèõ â òî âðåìÿ íà íàèáîëåå
çàãðÿçíåííûõ òåððèòîðèÿõ, â ìåíüøåé ñòåïåíè ó
âçðîñëûõ, áûëî ïîâûøåíèå ñîäåðæàíèÿ â êðîâè îá-
ùåãî òèðîêñèíà (T4) áåç ñóùåñòâåííîãî èçìåíåíèÿ
óðîâíåé òèðåîòðîïíîãî ãîðìîíà (ÒÒÃ) è áèîëîãè÷åñ-
êè àêòèâíîãî ñâîáîäíîãî òèðîêñèíà (Ðîìàíåíêî À.Å.
è ñîàâò., 1987; ×åáàí À.Ê. è ñîàâò., 1987; Benikova E.A.
et al., 1989).

Â òå÷åíèå 6 ìåñ ïîñëå àâàðèè íà ×ÀÝÑ ïðîñëåæèâàëè
çàâèñèìîñòü ñòåïåíè ãèïåðòèðîêñèíåìèè îò âîçðàñ-
òà îáñëåäîâàííûõ: ó äåòåé â âîçðàñòå äî 3 ëåò ñðåäíèé
ïîêàçàòåëü ïðåâûøàë íîðìàëüíûé óðîâåíü â 2,8 ðàçà,
4�6 ëåò � â 2,7 ðàçà, 7�10 ëåò � â 2,3 ðàçà, 11�15 ëåò �
â 2,1 ðàçà, ó âçðîñëûõ � â 1,9 ðàçà. Ñðåäíèé óðîâåíü
òèðîêñèíà â êðîâè ó äåòåé â âîçðàñòå äî 7 ëåò áûë äî-
ñòîâåðíî âûøå, ÷åì ó áîëåå ñòàðøèõ äåòåé è âçðîñ-
ëûõ. Ïðè ýòîì ñëåäóåò îòìåòèòü, ÷òî äîçû îáëó÷åíèÿ
ÙÆ ó äåòåé òàêæå áûëè îáðàòíî ïðîïîðöèîíàëüíû
èõ âîçðàñòó íà ìîìåíò àâàðèè (ñì. òàáëèöó 2).

Ïðè îáëó÷åíèè ÙÆ ó äåòåé â äîçå ñâûøå 2 Ãð, ñðåä-
íèé óðîâåíü Ò4 â êðîâè äîñòîâåðíî âîçðàñòàë ñ óâåëè-
÷åíèåì äîçû, äîñòèãàÿ ìàêñèìàëüíûõ çíà÷åíèé
(160,3±20,5 íìîëü�ë�1) ïðè äîçå îáëó÷åíèÿ ÙÆ áîëåå
15 Ãð (p<0,05) (ñì. òàáëèöó 3).

×åðåç 7�9 ìåñ ïîñëå àâàðèè ñðåäíèå óðîâíè ñîäåðæà-
íèÿ â êðîâè Ò4 ñíèçèëèñü, îäíàêî áûëè âûøå ïîêàçà-
òåëåé â íîðìå. Äèíàìèêà ñîäåðæàíèÿ â êðîâè ó îáñëå-
äîâàííûõ ÒÒÃ áûëà èíàÿ. ×åðåç 6�8 ìåñ ïîñëå àâàðèè
âî âñåõ âîçðàñòíûõ ãðóïïàõ íàáëþäàëè ñóùåñòâåííîå,
áîëåå ÷åì â 1,5 ðàçà, ïîâûøåíèå ñðåäíåãî óðîâíÿ ÒÒÃ
â êðîâè ïî ñðàâíåíèþ ñ òàêîâûì ó íåîáëó÷åííûõ ëèö.
Ïðèáëèçèòåëüíî ó 50% ïàöèåíòîâ ïîêàçàòåëè ñîîò-
âåòñòâîâàëè âåðõíåìó ïðåäåëó íîðìû. ×åðåç 9�12 ìåñ
ïîñëå àâàðèè ó âçðîñëûõ è äåòåé ñòàðøåãî âîçðàñòà
ñîäåðæàíèå ÒÒÃ íîðìàëèçîâàëîñü, ó äåòåé ìëàäøåãî
âîçðàñòà åãî ñðåäíèé óðîâåíü ñîîòâåòñòâîâàë íèæíåé
ãðàíèöå íîðìû. Çàâèñèìîñòè óðîâíÿ ÒÒÃ â êðîâè îò
äîçû îáëó÷åíèÿ ÙÆ íå âûÿâëåíî.
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TABLE 2

TOTAL THYROXIN SERUM CONTENT (T4, nmol�L-1) IN EXPOSED PERSONS DURING THE FIRST YEAR AFTER THE ChNPP ACCIDENT

ÒÀÁËÈÖÀ 2

 ÑÎÄÅÐÆÀÍÈÅ ÎÁÙÅÃÎ ÒÈÐÎÊÑÈÍÀ (Ò4, íìîëü�ë�1) Â ÊÐÎÂÈ ÎÁËÓ×ÅÍÍÛÕ Â ÒÅ×ÅÍÈÅ ÏÅÐÂÎÃÎ ÃÎÄÀ ÏÎÑËÅ ÀÂÀÐÈÈ ÍÀ ×ÀÝÑ

Age Statistical Terms after the ChNPP accident, months

of studied persons parameters 6 8 10 12

0�3
years

n
Ì±m

P
P

4

38
 251.9±11.8

<0.001
<0.01

49
 151.2±10.5

<0.01
>0.05

36
109.5±4

<0.01
>0.1

42
143±12.6

<0.01
<0.01

4�6
years

n
M±m

P

P
1

P
4

64
245.1±8.5

<0.001
>0.1

<0.01

70
141.4±8.9

<0.01
>0.1
>0.1

83
106.3±3.5

<0.05
>0.1
>0.1

34
137.9±14.2

<0.01
>0.1

<0.01

7�10
years

n
M±m

P

P
1

P2

P
4

124
210.2±6.1

<0.001
<0.01
<0.01
=0.05

220
131±4
<0.01
>0.05
>0.1
>0.1

162
107.1±2.8

<0.02
>0.1
>0.1
>0.1

 253
 128.6±8.1

 <0.01
 >0.1
 >0.1

 <0.01

11�15
years

n
M±m

P

P
1

P
2

P3

P
4

147
188.4±5.5

<0.001
<0.01
<0.01
<0.02
>0.1

214
113.2±3.9

<0.01
<0.01
<0.02
<0.01
>0.1

253
95.4±2

>0.1
<0.01
<0.02
<0.01
>0.1

158
108.9±4.5

<0.02
<0.02
=0.05
<0.05
<0.01

Adults n
M±m

P

21
172.7±18.8

<0.001

25
121.3±15.9

>0.05

26
104.1±13

>0.1

17
85.8±4.7

>0.05
Control M±m 91.3±5.1

Note. P � compared to the control differeneces significance; P
1
 � compared to the children 0�3 years old; P

2
 � 4�6 years old; P

3
 � 7�10 yeras old;

P
4
 � compered to the adults.

Ïðèìå÷àíèå. p � äîñòîâåðíîñòü ðàçëè÷èé ïî ñðàâíåíèþ ñ êîíòðîëåì; p1 � ñ äåòüìè â âîçðàñòå 0�3 ãîäà; p2 � 4�6 ëåò; p3 � 7�10 ëåò; p4 � ñî
âçðîñëûìè.

TABLE 3

THYROXIN AND THYROID-STIMULATING HORMONE SERUM CONTENT IN CHILDREN WITH THYROID DOSES MORE 2 Gy
(SURVEY RESULTS DATA FOR THE 1st YEAR AFTER THE ACCIDENT)

ÒÀÁËÈÖÀ 3

ÑÎÄÅÐÆÀÍÈÅ ÒÈÐÎÊÑÈÍÀ È ÒÈÐÅÎÒÐÎÏÈÍÀ Â ÊÐÎÂÈ Ó ÄÅÒÅÉ ÏÐÈ ÄÎÇÀÕ ÎÁËÓ×ÅÍÈß ÙÆ ÁÎËÅÅ 2 Ãð
(ÄÀÍÍÛÅ ÍÀÁËÞÄÅÍÈß Â ÒÅ×ÅÍÈÅ 1-ãî ÃÎÄÀ ÏÎÑËÅ ÀÂÀÐÈÈ)

Absorbed Ò4 (nmol�L�1) TSH (mU�L�1)

dose n M m P n M m P

2�5 Gy
5�10 Gy

10�15 Gy
over 15 Gy

165
55
23
10

113.3
127.9
137.9
160.3

3.5
13.2
18.5
20.5

�
>0.1
>0.1
<0.05

124
34
11
9

1.77
2.13
2.06
2.07

0.20
0.23
0.34
0.39

�
>0.1
>0.1
>0.1

Note. P � difference significance compared to children with thyroid irradiation doses from 2 to 5 Gy.
Ïðèìå÷àíèå. p � äîñòîâåðíîñòü ðàçëè÷èé ïîêàçàòåëåé ïî ñðàâíåíèþ ñ äåòüìè ïðè äîçàõ îáëó÷åíèÿ ÙÆ 2�5 Ãð.

Observed hormonal changes were not presented
in clinical pattern at that period. From April 1986
to June 1987 no substantial shifts in thyroid pa-
thology prevalence were present among the sur-
viving children according to morbidity data from
the register and annual statistic endocrinological
reports for the 5 years preceding the ChNPP acci-
dent.

Endocrine disease prevalence constituted 5.95 cas-
es per 10,000 evacuees and 4.25 per 10,000 children
resident in territories under control in maximal risk
group (thyroid doses over 2 Gy). Respective index
for Chernobyl region in 1981�1985 constituted
3.95 and 5.16 per 10,000 children for other regions
(P>0.1).

Ãîðìîíàëüíûå ñäâèãè íà äàííîì ýòàïå íå íàøëè êëè-
íè÷åñêîãî îòðàæåíèÿ. Íà îñíîâàíèè ðåçóëüòàòîâ àíà-
ëèçà çàáîëåâàåìîñòè ïî äàííûì ðàñïðåäåëåííîãî ðå-
ãèñòðà è ãîäîâûõ îò÷åòîâ ýíäîêðèíîëîãîâ çà 5 ëåò,
ïðåäøåñòâóþùèõ àâàðèè íà ×ÀÝÑ, ìîæíî ñäåëàòü çà-
êëþ÷åíèå, ÷òî ñ àïðåëÿ 1986 ã. ïî èþíü 1987 ã. ñóùå-
ñòâåííûõ èçìåíåíèé ðàñïðîñòðàíåííîñòè òèðåîèä-
íîé ïàòîëîãèè ñðåäè ïîñòðàäàâøèõ äåòåé íå áûëî.

Â ãðóïïå ìàêñèìàëüíîãî ðèñêà (äîçû îáëó÷åíèÿ ÙÆ áî-
ëåå 2 Ãð), ðàñïðîñòðàíåííîñòü ýíäîêðèííûõ çàáîëåâà-
íèé ñîñòàâèëà 5,95 íà 10 000 ýâàêóèðîâàííûõ äåòåé è
4,25 íà 10 000 äåòåé, ïðîæèâàþùèõ íà êîíòðîëèðóåìûõ
òåððèòîðèÿõ. Ñîîòâåòñòâóþùèé ïîêàçàòåëü ïî ×åðíî-
áûëüñêîìó ðàéîíó â 1981�1985 ãã. ñîñòàâèë 3,95, ïî îñ-
òàëüíûì ðàéîíàì � 5,16 íà 10 000 äåòåé (p>0,1).
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Thus thyroid system changes registered in children
and adults in the first years after the accident can
be characterised as the euthyroid hyperthyroxine-
mia status � total thyroxin serum content increase
without hyperthyroidism clinical symptoms. Hyper-
thyroxinemia severity was inversely proportional to
the children�s age and decreased gradually 5�
6 months after the accident. Serum thyroxin con-
tent returned to normal in adolescents and adults
by spring 1987. Euthyroid hyperthyroxinemia was
marked in the youngest children in 1987 too.
Dose�effect relationship for hyperthyroxinemia
incidence and its severity was revealed on thyroid
doses more 2 Gy.

The changes of TSH serum content do not corre-
spond to the «feed-back» regularities that testify to
other (except thyroid) mechanisms of accident fac-
tors� impact on the thyroid system. Taking into ac-
count the results of studies of other endocrine re-
gulation mechanisms in survivors, the «hyper-TSH-
emia wave» 7�8 months after the accident should
be interpreted as one of endocrine disadaptation
symptoms.

In general, the «phase» changes of the thyroid sys-
tem functional status registered in 1986�1987 re-
flected an acute initial reaction to radiation expo-
sure with pathophysiological processes further dy-
namics.

Studies of 1988�1989

In 1988�1989 studies of the thyroid system con-
tinued among various registration groups of the
surviving population. The group of maximal risk
was selected for clinical analysis: children-eva-
cuees from Pripyat city and resident in the most
severely contaminated area � Narodichi district
of Zhitomyr region (Cheban A.K. et al., 1990,
1991).

According to data of the Dosimetry Department of
SCRM of AMS of Ukraine average thyroid doses in chil-
dren-evacuees from Pripyat less than 10 years old were
3.56 Gy, more 10 years� 1.44 Gy. From 4,500 children
resident in Narodichi district doses less 0.3 Gy were
recorded in 541 persons, 0.3�1.0 Gy � in 1,380, 1.01�
2.0 Gy � in 584 and more 5.0 Gy � in 474.

By the second or third year following the accident
hyperthyroxinemia incidence had decreased and
average thyroxin serum indices normalised in chil-
dren evacuated from Pripyat city. Thyroid gland was
of solid consistence and irregular structure under
palpation examination. Moderate thyroid fibrosis
was the most common structural disorder regis-
tered by ultrasonography.

In a 1986 examination of children from Narodichi
district hyperthyroxinemia was revealed in 71% of
them with thyroid doses of more 2 Gy (2�5 Gy), in
68% � more 5 Gy, serum T4 values lowering � in

Òàêèì îáðàçîì, íàáëþäàåìûå â òå÷åíèå ïåðâîãî ãîäà
ïîñëå àâàðèè èçìåíåíèÿ òèðåîèäíîé ñèñòåìû ó äåòåé
è âçðîñëûõ ìîæíî îõàðàêòåðèçîâàòü êàê ñîñòîÿíèå
ýóòèðåîèäíîé ãèïåðòèðîêñèíåìèè � ïîâûøåíèå
óðîâíÿ îáùåãî òèðîêñèíà â êðîâè áåç êëèíè÷åñêèõ
ïðèçíàêîâ ãèïåðòèðåîçà. Âûðàæåííîñòü ãèïåðòèðîê-
ñèíåìèè áûëà îáðàòíî ïðîïîðöèîíàëüíà âîçðàñòó
äåòåé è ÷åðåç 5�6 ìåñ ïîñëå àâàðèè ïîñòåïåííî ñíè-
æàëàñü; ñîäåðæàíèå òèðîêñèíà â êðîâè äîñòèãëî íîð-
ìû ó äåòåé ñòàðøåãî âîçðàñòà è âçðîñëûõ ê âåñíå 1987 ã.
Ó äåòåé ìëàäøåãî âîçðàñòà ñîñòîÿíèå ýóòèðåîèäíîé
ãèïåðòèðîêñèíåìèè îòìå÷àëè è â 1987 ã. Ïðè îáëó÷å-
íèè ÙÆ â äîçàõ áîëåå 2 Ãð îòìå÷åíà äîçîâàÿ çàâèñè-
ìîñòü ÷àñòîòû è âûðàæåííîñòè ãèïåðòèðîêñèíåìèè.

Èçìåíåíèÿ ñîäåðæàíèÿ â êðîâè òèðåîòðîïèíà, íå ñî-
îòâåòñòâóþùèå çàêîíîìåðíîñòÿì «îáðàòíîé ñâÿçè»
ñâèäåòåëüñòâóþò î íàëè÷èè äðóãèõ, êðîìå òèðåîèäíî-
ãî, ïóòåé âîçäåéñòâèÿ ôàêòîðîâ àâàðèè íà òèðåîèä-
íóþ ñèñòåìó. «Âîëíó ãèïåðòèðåîòðîïèíåìèè» ÷åðåç
7�8 ìåñ ïîñëå àâàðèè, ó÷èòûâàÿ ðåçóëüòàòû èññëåäî-
âàíèé äðóãèõ ýíäîêðèííûõ ðåãóëÿòîðíûõ ìåõàíèç-
ìîâ ó ïîñòðàäàâøèõ, ñëåäóåò èíòåðïðåòèðîâàòü êàê
îäíî èç ïðîÿâëåíèé ýíäîêðèííîé äåçàäàïòàöèè.

Â öåëîì, íàáëþäàåìûå â òå÷åíèå 1986�1987 ãã. «ôàçî-
âûå» èçìåíåíèÿ ôóíêöèîíàëüíîãî ñîñòîÿíèÿ òèðåî-
èäíîé ñèñòåìû îòðàæàëè îñòðóþ ïåðâè÷íóþ ðåàêöèþ
íà îáëó÷åíèå è ïîñëåäóþùóþ äèíàìèêó ïàòîôè-
çèîëîãè÷åñêèõ ïðîöåññîâ.

Èññëåäîâàíèÿ 1988�1989 ãã.

Â òå÷åíèå 1988�1989 ãã. ïðîäîëæàëèñü èññëåäîâàíèÿ
ñîñòîÿíèÿ òèðåîèäíîé ñèñòåìû ó ïîñòðàäàâøåãî íà-
ñåëåíèÿ ðàçëè÷íûõ êàòåãîðèé è âîçðàñòíûõ ãðóïï.
Äëÿ ïðîâåäåíèÿ êëèíè÷åñêîãî àíàëèçà áûëà âûäåëå-
íà ãðóïïà ìàêñèìàëüíîãî ðèñêà � äåòè, ýâàêóèðîâàí-
íûå èç Ïðèïÿòè è ïðîæèâàþùèå íà íàèáîëåå çàãðÿç-
íåííîé òåððèòîðèè � â Íàðîäè÷ñêîì ðàéîíå Æèòî-
ìèðñêîé îáëàñòè (×åáàí À.Ê. è ñîàâò., 1990,1991).

Ïî äàííûì îòäåëà äîçèìåòðèè ÍÖÐÌ ÀÌÍ Óêðàèíû
ñðåäíèå äîçû îáëó÷åíèÿ ÙÆ ó äåòåé, ýâàêóèðîâàííûõ
èç Ïðèïÿòè â âîçðàñòå äî 10 ëåò, ñîñòàâèëè 3,56 Ãð,
ñòàðøå 10 ëåò � 1,44 Ãð. Èç 4500 äåòåé, ïðîæèâàâøèõ
â Íàðîäè÷ñêîì ðàéîíå íà ìîìåíò àâàðèè, äîçà ìåíåå
0,3 Ãð êîíñòàòèðîâàíà ó 541 äåòåé, 0,3�1 Ãð � ó 1380,
1,01�2 Ãð � ó 584, áîëåå 5 Ãð � ó 474.

Ó äåòåé, ýâàêóèðîâàííûõ èç Ïðèïÿòè, êî âòîðîìó-òðå-
òüåìó ãîäó ïîñëå àâàðèè ñíèçèëàñü ÷àñòîòà ãèïåðòè-
ðîêñèíåìèè è íîðìàëèçîâàëèñü ñðåäíèå ïîêàçàòåëè
ñîäåðæàíèÿ òèðîêñèíà â êðîâè. Ó ýòèõ äåòåé ïðè ïàëü-
ïàöèè ÙÆ áûëà ïëîòíîé êîíñèñòåíöèè è íåîäíîðîä-
íîé ñòðóêòóðû. Íàèáîëåå ÷àñòî ñòðóêòóðíûìè èçìå-
íåíèÿìè ïðè ÓÇÈ îáíàðóæèâàëè ÿâëåíèÿ óìåðåííî
âûðàæåííîãî ôèáðîçà ÙÆ.

Ïðè îáñëåäîâàíèè â 1986 ã. ôóíêöèîíàëüíîãî ñîñòî-
ÿíèÿ ÙÆ ó äåòåé Íàðîäè÷ñêîãî ðàéîíà ïðè îáëó÷å-
íèè â äîçå áîëåå 2 Ãð (2�5 Ãð) ãèïåðòèðîêñèíåìèÿ
îòìå÷åíà ó 71% èç íèõ, áîëåå 5 Ãð � ó 68%, ñíèæåíèå
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2.1 and 2.8% correspondingly. Mild elevation of se-
rum TSH content was observed at that period in 11%
of children with doses 2�5 Gy and in 7.3% � more
than 5 Gy.

In autumn 1988 the 222 children with identified
individual thyroid doses were selected; a group
of 101 children similar for age content from the
Mashevsky district, Poltava region («clean dis-
trict») was studied as the control. No thyroid
pathology clinical signs were revealed in the
studied persons.

Hyperthyroxinemia incidence in children with thy-
roid doses up to 0.3 Gy did not differ from that in
the control group; in the group with thyroid doses
more than 0.3 Gy (0.3�5 Gy) � was substantially
higher compared to that in control and group with
thyroid exposure doses less than 0.3 Gy (table 4).
No clear relationship dose�effect was revealed.

Thus, in 1988 «protracted» hyperthyroxinemia
should be noted in spite of clinical effects� absence
among the higher risk group of children at thyroid
doses of more than 0.3 Gy.

T- and B-cell immunity indices, antibodies to thy-
roglobulin (passive hemagglutination reaction) and
to thyroid cells microsome fraction (complement
utilisation reaction) titers were explored in children
from Narodichi district besides the thyroid hor-
mones serum content (table 5).

In general the antithyroid antibodies� frequency
was substantial both in children from Narodichi
district and control group from the Mashevsky
district, Poltava region: antibodies to thyroglobu-

óðîâíÿ Ò4 â êðîâè � ñîîòâåòñòâåííî ó 2,1 è 2,8%. Íå-
çíà÷èòåëüíîå ïîâûøåíèå óðîâíÿ ÒÒÃ íàáëþäàëè â
ýòîò ïåðèîä ó 11% äåòåé ïðè äîçå 2�5 Ãð è ó 7,3% �
áîëåå 5 Ãð.

Îñåíüþ 1988 ã. â ïîñ. Íàðîäè÷è áûëè îòîáðàíû
222 äåòåé ñ èçâåñòíûìè èíäèâèäóàëüíûìè äîçàìè îá-
ëó÷åíèÿ ÙÆ; â êà÷åñòâå êîíòðîëüíîé ãðóïïû îáñëå-
äîâàíà àíàëîãè÷íàÿ ïî âîçðàñòíîìó ñîñòàâó ãðóïïà èç
101 ðåáåíêà Ìàøåâñêîãî ðàéîíà Ïîëòàâñêîé îáëàñ-
òè («÷èñòûé ðàéîí»). Êëèíè÷åñêèõ ïðèçíàêîâ òèðåî-
èäíîé ïàòîëîãèè ó îáñëåäîâàííûõ íå áûëî.

Â ãðóïïå äåòåé, ó êîòîðûõ äîçà îáëó÷åíèÿ ÙÆ ñîñòàâ-
ëÿëà äî 0,3 Ãð, ÷àñòîòà ãèïåðòèðîêñèíåìèè íå îòëè-
÷àëàñü îò òàêîâîé ó äåòåé êîíòðîëüíîé ãðóïïû, áîëåå
0,3 Ãð (0,3�5 Ãð) � áûëà äîñòîâåðíî âûøå ïî ñðàâíå-
íèþ ñ òàêîâîé â êîíòðîëüíîé ãðóïïå è ãðóïïå äåòåé ñ
äîçîé îáëó÷åíèÿ ÙÆ ìåíåå 0,3 Ãð (òàáëèöà 4). ×åò-
êîé çàâèñèìîñòè äîçà�ýôôåêò íå îáíàðóæåíî.

Òàêèì îáðàçîì, íåñìîòðÿ íà îòñóòñòâèå êëèíè÷åñêèõ
ýôôåêòîâ, ó äåòåé ãðóïïû ïîâûøåííîãî ðèñêà ê 1988 ã.
ñëåäóåò îáðàòèòü âíèìàíèå íà «çàòÿíóâøóþñÿ» ãèïåð-
òèðîêñèíåìèþ ïðè äîçå îáëó÷åíèÿ ÙÆ áîëåå 0,3 Ãð.

Ó äåòåé Íàðîäè÷ñêîãî ðàéîíà êðîìå óðîâíÿ òèðåîèä-
íûõ ãîðìîíîâ èññëåäîâàëè ïîêàçàòåëè Ò- è Â-êëåòî÷-
íîãî èììóíèòåòà è òèòð àíòèòåë ê òèðåîãëîáóëèíó
(ðåàêöèÿ ïàññèâíîé ãåìàããëþòèíàöèè) è ê ìèêðîñî-
ìàëüíîé ôðàêöèè òèðåîèäíûõ êëåòîê (ðåàêöèÿ ïî-
òðåáëåíèÿ êîìïëåìåíòà) (òàáëèöà 5).

Â öåëîì, ÷àñòîòà âûÿâëåíèÿ àíòèòèðåîèäíûõ àíòèòåë
áûëà ñóùåñòâåííîé êàê ó äåòåé Íàðîäè÷ñêîãî ðàéî-
íà, òàê è ó äåòåé êîíòðîëüíîãî Ìàøåâñêîãî ðàéîíà
Ïîëòàâñêîé îáëàñòè: áîëåå ÷åì ó 30% äåòåé îáíàðó-

TABLE 4

THYROXIN (Ò4) TOTAL AVERAGE SERUM CONTENT AND FREQUENCY INCREASE (%) IN CHILDREN FROM NARODICHI DISTRICT
AT DIFFERENT INDIVIDUAL THYROID DOSES

ÒÀÁËÈÖÀ 4

ÑÐÅÄÍÅÅ ÑÎÄÅÐÆÀÍÈÅ È ×ÀÑÒÎÒÀ ÏÎÂÛØÅÍÈß (%) ÓÐÎÂÍß ÎÁÙÅÃÎ ÒÈÐÎÊÑÈÍÀ (Ò4) Â ÊÐÎÂÈ Ó ÄÅÒÅÉ ÍÀÐÎÄÈ×ÑÊÎÃÎ ÐÀÉÎÍÀ
ÏÐÈ ÐÀÇËÈ×ÍÛÕ ÈÍÄÈÂÈÄÓÀËÜÍÛÕ ÄÎÇÀÕ ÎÁËÓ×ÅÍÈß ÙÆ

Thyroid dose (Gy) Number of children Ò4 average content mmol�L�1(Ì±m) Ò4 elevation frequency (%)
Control group 101 17.8±3.8 18
0�0.3

P (compared to control group)
24 12.5±6.8

>0.1
3

0.3�1
P (compared to control group)

54 35.2±6.5
<0.05

19

1.01�2
P (compared to control group)

38 42.1±3.2
<0.05

16

2.01�5
P (compared to control group)

68 35.2±5.7
<0.05

24

more 5
P (compared to control group)

38 28.9±6.5
>0.05

11

TABLE 5

T-CELLS PERIPHERAL BLOOD CONTENT IN CHILDREN FROM NARODICHI DISTRICT OF ZHITOMYR REGION

ÒÀÁËÈÖÀ 5

ÑÎÄÅÐÆÀÍÈÅ Ò-ËÈÌÔÎÖÈÒÎÂ Â ÏÅÐÈÔÅÐÈ×ÅÑÊÎÉ ÊÐÎÂÈ ÄÅÒÅÉ ÍÀÐÎÄÈ×ÑÊÎÃÎ ÐÀÉÎÍÀ ÆÈÒÎÌÈÐÑÊÎÉ ÎÁËÀÑÒÈ

Survey period Number of children T-cells T-cells subpopulations

% Actual content Helpers Suppressers Helpers to suppressers ratio
1988 27 52.14±1.76 0.94±0.06 24.0±1.8 22.4±1.6 1.13±0.15
1989 30 41.30±2.80

P<0.001
0.54±0.05
P<0.001

27.9±2.3
P<0.001

11.2±1.3
P<0.001

4.49±1.19
P<0.001
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lin were revealed in more than 30% of children
and antibodies to microsome fraction in more
than 15%. No relationship between antibodies fre-
quency and thyroid dose was revealed. There was
significant correlation between serum total thy-
roxin content and antithyroglobuline antibodies
titer.

A significant decrease in T-cell total content, T-cell
suppressors subpopulation, and a predominance
of T-helpers subpopulation were revealed in a cell
and humoral immunity parameters study of chil-
dren evacuated from Pripyat city and residents of
radioactively contaminated areas. Serum immuno-
globuline content corresponded to normal indi-
ces.

Immune system changes were most expressed in
Zhytomyr region residents who experienced the
acute impact of radioactive iodine contamination
in 1986 and remain living in the area most severely
contaminated with caesium radionuclides.

The described immune disorders constitute a
favourable background for thyroid autoimmune pa-
thology genesis. Euthyroid hyperthyroxinemia as
the primary thyroid reaction to radiation exposure
is also to be considered as favourable factor for au-
toimmune disorders onset. Admittedly the excess
of total thyroxin serum content with normal
amount of free thyroxin fraction (free T4) in chil-
dren after the accident was provided by its bound
fractions including conjugation with autoanti-
gene � thyroglobulin. Thyroglobulin could appear
in excess amount in circulation after thyroid cell
membranes function and structure disturbances as
a result of irradiation.

In 12% of cases thyroid structure was irregular, in
15% the echogenity elevation was marked on ul-
trasonography in children from Narodichi district
born in 1984�1986. The named disorders were ab-
sent in control group (Poltava region residents).
In older study groups the differences were less ex-
pressed.

Summarising the study results for 1987�1989 the
following points are to be noted:

� euthyroid hyperthyroxinemia and short-term
stress hyper-TSH-emia registered in the first year
after the ChNPP accident regressed in a whole be-
ing the thyroid initial functional reaction to irra-
diation;

� no clear relationship between revealed disorders
and thyroid dose was revealed in that period; but
the initial thyroid reaction «threshold» dose of
0.3 Gy existence was assumed on the basis of study
results from children resident in Narodichi district;

� structure disorders typical for chronic thyroidi-
tis (fibrosis) were revealed in thyroid ultrasonogra-

æåíû àíòèòåëà ê òèðåîãëîáóëèíó è áîëåå ÷åì ó 15% �
àíòèòåëà ê ìèêðîñîìàëüíîé ôðàêöèè. Îòñóòñòâîâàëà
çàâèñèìîñòü ÷àñòîòû âûÿâëåíèÿ àíòèòåë îò äîçû îá-
ëó÷åíèÿ ÙÆ. Ïðè êîððåëÿöèîííîì àíàëèçå ó îáëó-
÷åííûõ äåòåé îáíàðóæåíà äîñòîâåðíàÿ çàâèñèìîñòü
ìåæäó ñîäåðæàíèåì â êðîâè îáùåãî òèðîêñèíà è òèò-
ðîì àíòèòåë ê òèðåîãëîáóëèíó.

Ïðè èññëåäîâàíèè îñíîâíûõ ïîêàçàòåëåé êëåòî÷íî-
ãî è ãóìîðàëüíîãî èììóíèòåòà ó äåòåé, ïðîæèâàþùèõ
íà çàãðÿçíåííûõ òåððèòîðèÿõ, à òàêæå ó äåòåé, ýâàêó-
èðîâàííûõ èç Ïðèïÿòè, âûÿâëåíî äîñòîâåðíîå óìåíü-
øåíèå îáùåãî êîëè÷åñòâà Ò-ëèìôîöèòîâ, èõ Ò-ñóï-
ðåññîðíîé ñóáïîïóëÿöèè, ïðåîáëàäàíèå Ò-õåëïåðíîé
ñóáïîïóëÿöèè. Ñîäåðæàíèå â êðîâè èììóíîãëîáóëè-
íîâ ñîîòâåòñòâîâàëî ïîêàçàòåëÿì íîðìû.

Èììóíîëîãè÷åñêèå ñäâèãè áûëè íàèáîëåå âûðàæåí-
íûìè ó äåòåé Æèòîìèðñêîé îáëàñòè, êîòîðûå ïîñëå
ïåðåíåñåííîãî «éîäíîãî óäàðà» 1986 ã. ïðîäîëæàþò
ïðîæèâàòü íà íàèáîëåå çàãðÿçíåííîé ðàäèîíóêëèäà-
ìè öåçèÿ òåððèòîðèè.

Ïåðå÷èñëåííûå èììóííûå íàðóøåíèÿ ñîñòàâëÿþò
áëàãîïðèÿòíûé ôîí äëÿ ðàçâèòèÿ àóòîèììóííîé ïà-
òîëîãèè ÙÆ. Ê áëàãîïðèÿòíûì äëÿ ðàçâèòèÿ àóòîèì-
ìóííûõ ïðîöåññîâ ôàêòîðàì ñëåäóåò îòíåñòè è ïåð-
âè÷íóþ ðåàêöèþ ÙÆ � ýóòèðåîèäíóþ ãèïåðòèðîê-
ñèíåìèþ. Âïîëíå äîïóñòèìî, ÷òî èçáûòî÷íîå ñîäåð-
æàíèå îáùåãî òèðîêñèíà â êðîâè ó äåòåé ïîñëå àâàðèè
îáåñïå÷èâàëîñü, ïðè íîðìàëüíîì óðîâíå ñâîáîäíî-
ãî òèðîêñèíà, åãî ñâÿçàííûìè ôîðìàìè, â òîì ÷èñëå
è ñ àóòîàíòèãåíîì � òèðåîãëîáóëèíîì. Òèðåîãëîáó-
ëèí ìîã îêàçàòüñÿ â èçáûòêå â öèðêóëÿòîðíîì ðóñëå
ïðè íàðóøåíèè ôóíêöèè è ñòðóêòóðû êëåòî÷íûõ ìåì-
áðàí òèðåîöèòîâ âñëåäñòâèå âîçäåéñòâèÿ èîíèçèðó-
þùèõ èçëó÷åíèé.

Ïðè ÓÇÈ ÙÆ ó äåòåé Íàðîäè÷ñêîãî ðàéîíà 1984�
1986 ãîäà ðîæäåíèÿ â 12% ñëó÷àåâ ñòðóêòóðà ÙÆ áûëà
íåîäíîðîäíîé, â 15% � îòìå÷åíî ïîâûøåíèå åå ýõî-
ãåííîñòè. Ó äåòåé êîíòðîëüíîé ãðóïïû (æèòåëåé Ïîë-
òàâñêîé îáëàñòè) ýòè èçìåíåíèÿ îòñóòñòâîâàëè. Ó îá-
ñëåäîâàííûõ ñòàðøåãî âîçðàñòà ðàçëè÷èÿ áûëè ìåíåå
âûðàæåííûìè.

Â öåëîì, ïðè îáîáùåíèè ðåçóëüòàòîâ èññëåäîâàíèé
1987�1989 ãã. ñëåäóåò îòìåòèòü, ÷òî:

� íàáëþäàâøàÿñÿ â òå÷åíèå ïåðâîãî ãîäà ïîñëå àâà-
ðèè íà ×ÀÝÑ ïåðâè÷íàÿ ôóíêöèîíàëüíàÿ ðåàêöèÿ
ÙÆ íà îáëó÷åíèå � ýóòèðåîèäíàÿ ãèïåðòèðîêñèíå-
ìèÿ è êðàòêîâðåìåííàÿ ñòðåññîâàÿ ãèïåðòèðåîòðîïè-
íåìèÿ � ðåãðåññèðîâàëà;

� ÷åòêîé çàâèñèìîñòè âûÿâëåííûõ èçìåíåíèé îò âå-
ëè÷èíû äîç îáëó÷åíèÿ ÙÆ íå áûëî âûÿâëåíî, îäíà-
êî íà îñíîâàíèè äàííûõ îáñëåäîâàíèÿ äåòåé Íàðî-
äè÷ñêîãî ðàéîíà ïðåäïîëîæåíî íàëè÷èå «ïîðîãîâîé»
äîçû ïåðâè÷íîé ðåàêöèè ÙÆ ïðèìåðíî 0,3 Ãð;

� ïðè ÓÇÈ ÙÆ ó äåòåé, ïîäðîñòêîâ è âçðîñëûõ îáíà-
ðóæèâàëè ñòðóêòóðíûå èçìåíåíèÿ, õàðàêòåðíûå äëÿ
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phy among children, adolescents and adults; immu-
nological study results indicated the thyroid autoim-
mune diseases onset possibility;

� ultarsonography and immune studies data com-
parison to the fact of biologically inactivated thy-
roxin massive production (maybe due to thyroid
cell membranes structure and function disturban-
ces) enables characterising the described period as
onset of thyroid non-stochastic radiation effects
realisation (Cheban A.K. et al., 1991; Cheban A., 1993;
Romanenko A.E. et al., 1993).

Studies of 1990�1998 period

From 1990 the thyroid system studies have been
carried out in the two main directions:

� population studies;

� studies in patients with increased risk of thyroid
pathology.

Population studies

Clinical examination with the Screening System
«Diana», ultrasonography and hormonal assay ap-
plication was held in 1990�1992 among 520 resi-
dents of contaminated areas (Korosten) and 142
evacuees from Pripyat. Ultrasonography was also
carried out on 67 children from the Kozeletsky dis-
trict of the Chernigov region. Comparison group in-
cluded 1,339 native Kyivites of various ages. Aver-
age thyroid doses of Korosten city residents were
0.1 Gy in adults, 0.244 Gy � in children up to 3 years
old at the time of the accident, 0.71�3.56 Gy � in
children-evacuees from Pripyat (according to the
data of thyroid dosimetry passportization of the
Dosimetry Department of SCRM of AMS of Ukraine).

The data analysis for children examined in 1990�
1992 indicate no notable elevation of thyroid dis-
ease incidence depending on thyroid irradiation
factor and thyroid dose. But structural and func-
tional disorders prevailing in children evacuated
from Pripyat (with the most complex irradiation)
provide reasons to consider them as an increased
risk group for chronic thyroiditis and hypothyroi-
dism.

Clinical screening data of adult population in Ko-
rosten and Kyiv indicated thyroid pathology pre-
domination in residents of controlled areas. Thyroid
pathology was presented mainly by diffuse goiter
with palpated focuses of hardening and nodular
goiter.

Studies in patients of increased risk groups
Three groups of survivors were selected for com-
plex profound examination as thyroid pathology
increased risk groups because of peculiarities and
mode of radiation exposure:

� children exposed in prenatal period;

õðîíè÷åñêîãî òèðåîèäèòà (ôèáðîçà), à ðåçóëüòàòû èì-
ìóíîëîãè÷åñêèõ èññëåäîâàíèé ñâèäåòåëüñòâîâàëè î
âîçìîæíîì ðàçâèòèè àóòîèììóííûõ çàáîëåâàíèé ÙÆ;

� ñîïîñòàâëåíèå äàííûõ ÓÇÈ è èììóíîëîãè÷åñêèõ
èññëåäîâàíèé ñ ôàêòîì ìàññèâíîãî âûáðîñà áèîëî-
ãè÷åñêè íåàêòèâíîãî òèðîêñèíà (âîçìîæíî, â ñâÿçè ñ
íàðóøåíèåì ñòðóêòóðû è ôóíêöèè ìåìáðàí òèðåîöè-
òîâ) ïîçâîëÿåò õàðàêòåðèçîâàòü ýòîò ïåðèîä êàê íà-
÷àëî ðåàëèçàöèè íåñòîõàñòè÷åñêèõ ýôôåêòîâ îáëó÷å-
íèÿ ÙÆ (×åáàí À.Ê. è ñîàâò., 1991; Cheban A., 1993;
Romanenko A.E. et al., 1993).

Èññëåäîâàíèÿ 1990�1998 ãã.

Íà÷èíàÿ ñ 1990 ã., èññëåäîâàíèÿ ñîñòîÿíèÿ òèðåîèä-
íîé ñèñòåìû ïðîâîäèëè â äâóõ íàïðàâëåíèÿõ:

� ïîïóëÿöèîííûå èññëåäîâàíèÿ;

� èññëåäîâàíèÿ ïàöèåíòîâ ñ ïîâûøåííûì ðèñêîì
ðàçâèòèÿ òèðåîèäíîé ïàòîëîãèè.

Ïîïóëÿöèîííûå èññëåäîâàíèÿ

Êëèíè÷åñêîå îáñëåäîâàíèå ñ ïðèìåíåíèåì ñêðèíèí-
ãîâîé ñèñòåìû «Äèàíà», ÓÇÈ è ãîðìîíàëüíûõ èñ-
ñëåäîâàíèé áûëî ïðîâåäåíî â 1990�1992 ãã. ó 520 æè-
òåëåé, ïðîæèâàþùèõ íà êîíòðîëèðóåìûõ òåððèòîðè-
ÿõ (ã. Êîðîñòåíü) è 142 ýâàêóèðîâàííûõ èç Ïðèïÿòè.
ÓÇÈ ÙÆ ïðîâåäåíî òàêæå ó 67 äåòåé Êîçåëåöêîãî ðàé-
îíà ×åðíèãîâñêîé îáëàñòè. Ãðóïïó ñðàâíåíèÿ ñîñòà-
âèëè 1339 êîðåííûõ êèåâëÿí ðàçíîãî âîçðàñòà. Ñðåä-
íèå äîçû îáëó÷åíèÿ ÙÆ æèòåëåé ã. Êîðîñòåíÿ (ïî
äàííûì òèðåîäîçèìåòðè÷åñêîé ïàñïîðòèçàöèè îòäå-
ëà äîçèìåòðèè ÍÖÐÌ ÀÌÍ Óêðàèíû) ñîñòàâèëè ó
âçðîñëûõ 0,1 Ãð, ó äåòåé â âîçðàñòå äî 3 ëåò íà ìîìåíò
àâàðèè � 0,244 Ãð, ó äåòåé, ýâàêóèðîâàííûõ èç Ïðè-
ïÿòè � 0,71�3,56 Ãð.

Äàííûå àíàëèçà ðåçóëüòàòîâ îáñëåäîâàíèÿ äåòåé â òå-
÷åíèå 1990�1992 ãã. ñâèäåòåëüñòâóþò, ÷òî ê ýòîìó ïå-
ðèîäó çàìåòíîãî ïîâûøåíèÿ ÷àñòîòû çàáîëåâàíèé
ÙÆ â çàâèñèìîñòè îò ôàêòîðà è äîçû îáëó÷åíèÿ ÙÆ
íå áûëî. Îäíàêî ñòðóêòóðíûå è ôóíêöèîíàëüíûå íà-
ðóøåíèÿ, ïðåîáëàäàþùèå ó äåòåé èç Ïðèïÿòè (ñ íàè-
áîëåå ñëîæíûì õàðàêòåðîì îáëó÷åíèÿ), äàþò îñíîâà-
íèÿ îòíåñòè èõ ê ãðóïïå ïîâûøåííîãî ðèñêà ïî õðî-
íè÷åñêîìó òèðåîèäèòó è ãèïîòèðåîçó.

Äàííûå êëèíè÷åñêîãî ñêðèíèíãà âçðîñëîãî íàñåëå-
íèÿ ã. Êîðîñòåíÿ è Êèåâà ñâèäåòåëüñòâîâàëè î ïðåîá-
ëàäàíèè òèðåîèäíîé ïàòîëîãèè ó æèòåëåé êîíòðîëè-
ðóåìûõ òåððèòîðèé, â îñíîâíîì çà ñ÷åò ïàëüïèðóå-
ìûõ ó÷àñòêîâ óïëîòíåíèÿ íà ôîíå ãèïåðïëàçèè ÙÆ
è óçëîâûõ ôîðì çîáà.

Èññëåäîâàíèå ãðóïï ïîâûøåííîãî ðèñêà
Â êà÷åñòâå ãðóïï ïîâûøåííîãî ðèñêà ðàçâèòèÿ òèðåî-
èäíîé ïàòîëîãèè, â ñâÿçè ñ îñîáåííîñòÿìè è õàðàêòå-
ðîì îáëó÷åíèÿ, äëÿ êîìïëåêñíîãî óãëóáëåííîãî îáñëå-
äîâàíèÿ áûëè îòîáðàíû òðè ãðóïïû ïîñòðàäàâøèõ:

� äåòè, îáëó÷åííûå âíóòðèóòðîáíî;
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� persons for a long time (since 1986) engaged in
work in the exclusion zone;

� «self-residents» of the exclusion zone.

Study results in prenatally exposed
children
Integral expert estimation of health status took
place in 1991�1992 among 350 children from
Pripyat city (main group) and Kyiv (control group)
whose mothers were pregnant at the time of the
ChNPP accident. Results obtained were analysed de-
pending on the terms of pregnancy at the time of
the accident. Individual thyroid doses were 0.1�
1.2 Gy in children been at the 2nd and 3rd trimesters
of prenatal period whose mothers lived in Pripyat
city; average doses of foetus external γ-irradiation
not exceeded 13 mSv (Nyagu A.I. et al., 1993,1995).

Generalized analysis of the research data for chil-
dren born in 1986�1987 (irradiated in utero)
provides basis to conclude that up to the terms
of examination (1991�1993) no substantial en-
docrine pathology including thyroid was re-
vealed. But the direct correlation between thy-
roid dose and serum TSH content (P<0.05) testi-
fies to a risk of thyroid function decrease in the
future.

Study results for persons engaged
in long-term work or resident
in the exclusion zone

Two groups of survivors were examined in the
Clinic in 1989�1998: workers and residents of the
exclusion zone (Cheban A.K. et al., 1992, 1994). In
persons working since the «iodine» period of 1986
in the exclusion zone and in «self-residents» the
most complex mode of thyroid irradiation was
present � the «iodine blow» with high dose rate
and substantial content of the most aggressive
short half-life radioiodine isotopes against a back-
ground of acute and chronic external and internal
total irradiation.

No symptoms of thyroid pathology were revealed
in 75.8% of persons in 1991�1992, in 14.1% the dif-
ferent forms of pre-morbid status were diagnosed
(variety of diffuse non-toxic goiters of Ia�Ib degree)
and in 10.1% � thyroid pathology (in majority  �
hypothyroidism and nodular goiter).

The number of persons with no clinical signs of thy-
roid pathology decreased to 67.4% in 1993�1994,
in 18.5% pre-morbid status was noted; specific quo-
ta of examined with thyroid pathology amounted
to 14.1%. No changes in hypothyroidism, Grave�s
disease and autoimmune thyroiditis frequency were
present; frequency of thyroid palpated nodular for-
mations increased from 4.5% to 10%.

Persons with normal thyroid decreased in 1995�
1998 to 58.1% among the exclusion zone workers,

� ëèöà, äëèòåëüíî (ñ 1986 ã.) ðàáîòàþùèå â çîíå îò-
÷óæäåíèÿ;

� «ñàìîñåëû» çîíû îò÷óæäåíèÿ.

Ðåçóëüòàòû îáñëåäîâàíèÿ äåòåé,
îáëó÷åííûõ âíóòðèóòðîáíî
Â 1991�1992 ãã. ïðîâåäåíà èíòåãðàëüíàÿ ýêñïåðòíàÿ
îöåíêà ñîñòîÿíèÿ çäîðîâüÿ 350 äåòåé, ìàòåðè êîòî-
ðûõ áûëè áåðåìåííûìè íà ìîìåíò àâàðèè íà ×ÀÝÑ �
æèòåëüíèöû Ïðèïÿòè è Êèåâà (ãðóïïà ñðàâíåíèÿ). Ïî-
ëó÷åííûå ðåçóëüòàòû àíàëèçèðîâàëè â çàâèñèìîñòè îò
òðèìåñòðà áåðåìåííîñòè íà ìîìåíò àâàðèè. Èíäèâè-
äóàëüíûå äîçû îáëó÷åíèÿ ÙÆ ó äåòåé, íàõîäèâøèõñÿ
íà II è III òðèìåñòðå âíóòðèóòðîáíîãî ðàçâèòèÿ, ìàòå-
ðè êîòîðûõ ïðîæèâàëè â Ïðèïÿòè, ñîñòàâèëè 0,1�
1,2 Ãð, ñðåäíèå äîçû âíåøíåãî γ-îáëó÷åíèÿ ïëîäà íå
ïðåâûøàëè 13 ìÇâ (Íÿãó À.È. è ñîàâò., 1993,1995).

Îáîáùåííûé àíàëèç äàííûõ îáñëåäîâàíèÿ äåòåé
1986�1987 ãã. ðîæäåíèÿ (îáëó÷åííûõ âíóòðèóòðîáíî)
äàåò îñíîâàíèÿ äëÿ çàêëþ÷åíèÿ, ÷òî ê ñðîêàì îáñëå-
äîâàíèÿ (1991�1993 ãã.) ó ýòèõ äåòåé ñóùåñòâåííîé
ýíäîêðèííîé, â òîì ÷èñëå òèðåîèäíîé ïàòîëîãèè íå
âûÿâëåíî. Îäíàêî íàëè÷èå ïðÿìîé êîððåëÿöèîííîé
çàâèñèìîñòè ìåæäó äîçîé îáëó÷åíèÿ ÙÆ è óðîâíåì
ÒÒÃ â êðîâè (ð<0,05) ñâèäåòåëüñòâóåò î ðèñêå ñíèæå-
íèÿ ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ÙÆ â áóäóùåì.

Ðåçóëüòàòû îáñëåäîâàíèÿ ëèö,
äëèòåëüíî ðàáîòàþùèõ è ïðîæèâàþùèõ
â çîíå îò÷óæäåíèÿ

Ñ 1989 ïî 1998 ã. â êëèíèêå îáñëåäîâàëè äâå ãðóïïû
ïîñòðàäàâøèõ � ðàáîòíèêîâ è æèòåëåé çîíû îò÷óæ-
äåíèÿ (×åáàí À.Ê. è ñîàâò., 1992, 1994). Ó ëèö, äëèòåëü-
íî, íà÷èíàÿ ñ «éîäíîãî» ïåðèîäà 1986 ã., ðàáîòàþùèõ
â çîíå îò÷óæäåíèÿ, è ó «ñàìîñåëîâ» çîíû îò÷óæäåíèÿ
îòìå÷åí íàèáîëåå ñëîæíûé õàðàêòåð îáëó÷åíèÿ ÙÆ
â 1986 ã. � «éîäíûé óäàð» ñ áîëüøîé ìîùíîñòüþ äîçû
ïðè ñóùåñòâåííîì ñîäåðæàíèè â ñìåñè ðàäèîèçîòî-
ïîâ éîäà íàèáîëåå àãðåññèâíûõ, êîðîòêîæèâóùèõ, íà
ôîíå îñòðîãî è õðîíè÷åñêîãî âíåøíåãî è âíóòðåí-
íåãî îáùåãî îáëó÷åíèÿ.

Ïðè îáñëåäîâàíèè â 1991�1992 ãã. ó 75,8% ëèö íå áûëî
êëèíè÷åñêèõ ïðèçíàêîâ òèðåîèäíîé ïàòîëîãèè, ó
14,1% � äèàãíîñòèðîâàëè ïðåìîðáèäíîå ñîñòîÿíèå
(ðàçëè÷íûå âàðèàíòû ãèïåðïëàçèè ÙÆ) è ó 10,1% �
ïàòîëîãèþ ÙÆ (ó áîëüøèíñòâà èç íèõ � ãèïîòèðåîç
è óçëîâûå ôîðìû çîáà).

Â 1993�1994 ãã. êîëè÷åñòâî ëèö áåç êëèíè÷åñêèõ ïðè-
çíàêîâ òèðåîèäíîé ïàòîëîãèè óìåíüøèëîñü äî 67,4%,
ó 18,5% îòìå÷åíû ïðåìîðáèäíûå ñîñòîÿíèÿ;. óäåëü-
íûé âåñ îáñëåäîâàííûõ ñ òèðåîèäíîé ïàòîëîãèåé
ñîñòàâèë 14,1%. ×àñòîòà âñòðå÷àåìîñòè ãèïîòèðåîçà,
òèðåîòîêñèêîçà è àóòîèììóííîãî òèðåîèäèòà ñóùåñò-
âåííî íå èçìåíèëàñü, ïàëüïèðóåìûõ óçëîâûõ îáðàçî-
âàíèé â ÙÆ âîçðîñëà ñ 4,5 äî 10%.

Ê 1995�1998 ãã. êîëè÷åñòâî ëèö ñ èíòàêòíîé ÙÆ ñðå-
äè äëèòåëüíî ðàáîòàþùèõ â çîíå îò÷óæäåíèÿ óìåíü-
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thyroid pathology risk group grew to 31.4% due to
palpated focuses of hardening against a background
of diffuse non-toxic goiter of Ia-Ib degree. Hypothy-
roidism frequency increased up to 7.2%; chronic
thyroiditis with thyroid enlargement of the 1st de-
gree and over � in 3.8%, nodular goiter � in 8.2%.
The data interpretation requires taking into account
that patients with diagnosed thyroid pathology
(nodular goiter and hypothyroidism) are to be dis-
charged from the exclusion zone personnel.

«Self-residents» were selected as a separate group
distinguished not only by complex mode of thyroid
irradiation at the acute period of 1986 but also the
long-term internal and external chronic exposure
to low doses (for 13 years). Their thyroid doses de-
pending on residence location were from 0.28�
0.36 Gy (Ilyntsy village) to 1.66�2.36 Gy (Lubyanka
village); total irradiation doses � from 0.05�0.06 to
0.7�0.8 Gy, internal irradiation doses � from 0.04
to 0.6 Gy.

High prevalence of chronic thyroiditis (in 4 times
higher than that in similar age control group) is
the main significant peculiarity of thyroid patho-
logy structure (P<0.01) among permanent resi-
dents of the exclusion zone. Chronic thyroiditis
frequency in «self-residents» is growing with the
age.

No significant differences in hypothyroidism fre-
quency between the examined «self-residents» and
control group of Kyivites were revealed (P>0.05).
Frequency of nodular goiter in «self-residents»
(26.1%) also was not different from that in control
group (18.6%).

No relationships between chronic thyroiditis, hy-
pothyroidism, nodular goiter frequency and thyroid
dose were revealed.

Thyroid ultrasonography was held in 1991�1992
among 104 exclusion zone workers; data obtained
were compared to the study results of 223 residents
of Kyiv city and Kyiv region. Thyroid enlargement was
revealed in 11.5% of exclusion zone workers, addi-
tional formations � in 11.5% and echo-structure dif-
fuse changes � in 13.4%. Among the control group
(Kyiv city and Kyiv region residents) thyroid enlarge-
ment was registered in 8.1% (P>0.1), additional for-
mations � in 8.5% (P>0.1), thyroid echogenity and
structure disorders � in 3.1% (P<0.01).

Changes in thyroid structure on ultrasonography
were revealed in 29.3% of 321 exclusion zone wor-
kers examined in 1993�1994. Thyroid volume in-
crease was marked in 8.7% of patients (11.4% males,
2.9% females). Diffuse structural disorders reflec-
ting, probably, chronic inflammation and fibrosis in
thyroid tissue were revealed in 10.6% (5% males,
12.7% females). They dominated in persons wor-
king in the exclusion zone during the «iodine peri-
od». Both diffuse and focal disorders were rather

øèëîñü äî 58,1 %, ãðóïïà ðèñêà ðàçâèòèÿ òèðåîèäíîé
ïàòîëîãèè âîçðîñëà äî 31,4% çà ñ÷åò ïàëüïèðóåìûõ
óïëîòíåíèé íà ôîíå ãèïåðïëàçèè ÙÆ I�II ñòåïåíè.
Íåçíà÷èòåëüíî ïîâûñèëàñü ÷àñòîòà âñòðå÷àåìîñòè
ãèïîòèðåîçà � äî 7,2%; õðîíè÷åñêèé òèðåîèäèò ñ óâå-
ëè÷åíèåì ÙÆ III è áîëåå ñòåïåíè îòìå÷åí ó 3,8% îá-
ñëåäîâàííûõ, óçëîâûå ôîðìû çîáà � ó 8,2%. Ïðè èí-
òåðïðåòàöèè ýòèõ äàííûõ ñëåäóåò ó÷åñòü, ÷òî ïî ìåðå
âûÿâëåíèÿ ïàòîëîãèè ÙÆ � óçëîâûõ ôîðì çîáà è ãè-
ïîòèðåîçà, ïàöèåíòîâ âûâîäÿò èç çîíû îò÷óæäåíèÿ.

Â îòäåëüíóþ ãðóïïó áûëè âûäåëåíû «ñàìîñåëû» çîíû
îò÷óæäåíèÿ, êîòîðûå îòëè÷àþòñÿ íå òîëüêî ñëîæíûì
õàðàêòåðîì îáëó÷åíèÿ ÙÆ â îñòðûé ïåðèîä 1986 ã.,
íî è äëèòåëüíûì âíóòðåííèì è âíåøíèì õðîíè÷åñ-
êèì îáëó÷åíèåì â ìàëûõ äîçàõ (íà ïðîòÿæåíèè
13 ëåò). Äîçû îáëó÷åíèÿ ÙÆ ó «ñàìîñåëîâ» â çàâèñè-
ìîñòè îò ìåñòà ïðîæèâàíèÿ ñîñòàâëÿëè îò 0,28�
0,36 Ãð (ñ. Èëüèíöû) äî 1,66�2,36 Ãð (ñ. Ëóáÿíêà); ñóì-
ìàðíûå äîçû îáëó÷åíèÿ � îò 0,05�0,06 äî 0,7�0,8 Ãð,
äîçû âíóòðåííåãî îáëó÷åíèÿ � îò 0,04 äî 0,6 Ãð.

Îñíîâíîé çíà÷èìîé (p<0,01) îòëè÷èòåëüíîé îñîáåí-
íîñòüþ ñòðóêòóðû òèðåîèäíîé ïàòîëîãèè ó ïîñòîÿí-
íûõ æèòåëåé çîíû îò÷óæäåíèÿ ÿâëÿåòñÿ âûñîêàÿ (â
4 ðàçà âûøå, ÷åì â àíàëîãè÷íîé ïî âîçðàñòó êîíò-
ðîëüíîé ãðóïïå) ðàñïðîñòðàíåííîñòü õðîíè÷åñêîãî
òèðåîèäèòà. ×àñòîòà õðîíè÷åñêîãî òèðåîèäèòà ó «ñà-
ìîñåëîâ» óâåëè÷èâàåòñÿ ñ âîçðàñòîì.

Äîñòîâåðíûõ ðàçëè÷èé ÷àñòîòû âñòðå÷àåìîñòè ãèïî-
òèðåîçà ó îáñëåäîâàííûõ «ñàìîñåëîâ» è êîíòðîëüíîé
ãðóïïîé êèåâëÿí íå îáíàðóæåíî (p>0,05). ×àñòîòà
âñòðå÷àåìîñòè óçëîâûõ ôîðì çîáà ó «ñàìîñåëîâ»
(26,1%) òàêæå ñòàòèñòè÷åñêè íå îòëè÷àëàñü îò òàêî-
âîé â êîíòðîëüíîé ãðóïïå (18,6%).

Çàâèñèìîñòü ÷àñòîòû âñòðå÷àåìîñòè õðîíè÷åñêîãî
òèðåîèäèòà, ãèïîòèðåîçà è óçëîâîãî çîáà îò äîçû
îáëó÷åíèÿ ÙÆ íå óñòàíîâëåíà.

Â 1991�1992 ãã. ó 104 ðàáîòàþùèõ â çîíå îò÷óæäåíèÿ
ïðîâåäåíî ÓÇÈ ÙÆ; ïîëó÷åííûå äàííûå áûëè ñîïî-
ñòàâëåíû ñ ðåçóëüòàòàìè îáñëåäîâàíèÿ 223 æèòåëåé
Êèåâà è Êèåâñêîé îáëàñòè. Ñðåäè ðàáîòàþùèõ â çîíå
îò÷óæäåíèÿ óâåëè÷åíèå ÙÆ âûÿâëåíî ó 11,5%, äîïîë-
íèòåëüíûå îáðàçîâàíèÿ � ó 11,5% è äèôôóçíûå èç-
ìåíåíèÿ ýõîñòðóêòóðû � ó 13,4%. Ñðåäè ëèö, ïðîæè-
âàþùèõ â Êèåâå è Êèåâñêîé îáëàñòè (êîíòðîëüíàÿ
ãðóïïà), óâåëè÷åíèå ÙÆ âûÿâëåíî ó 8,1% (p>0,1), äî-
ïîëíèòåëüíûå îáðàçîâàíèÿ � ó 8,5% (p>0,1), èçìå-
íåíèÿ ýõîãåííîñòè è ñòðóêòóðû ÙÆ � ó 3,1% (p<0,01).

Ñðåäè 321 îáñëåäîâàííûõ â 1993�1994 ãã. ñîòðóäíè-
êîâ çîíû îò÷óæäåíèÿ ïðè ÓÇÈ èçìåíåíèÿ â ÙÆ âûÿâ-
ëåíû ó 29,3%. Óâåëè÷åíèå îáúåìà ÙÆ îòìå÷åíî ó 8,7%
ïàöèåíòîâ, â òîì ÷èñëå ó 11,4% ìóæ÷èí è ó 2,9% æåí-
ùèí. Äèôôóçíûå èçìåíåíèÿ ýõîñòðóêòóðû, îòðàæàþ-
ùèå, ñ íàèáîëüøåé âåðîÿòíîñòüþ, õðîíè÷åñêèå âîñïà-
ëèòåëüíûå èëè ôèáðîçíûå ïðîöåññû â òèðåîèäíîé
òêàíè, îáíàðóæåíû ó 10,6% îáñëåäîâàííûõ (ó 5% ìóæ-
÷èí è 12,7% æåíùèí). Îíè ïðåîáëàäàëè â ãðóïïå ëèö,
ðàáîòàâøèõ â çîíå â «éîäíûé ïåðèîä». Êàê äèôôóçíûå,
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more often registered in females (35.3% in general)
than in males (13.7%).

Results of ultrasonography carried out in 1995�
1998 were analysed in various study groups. Aver-
age thyroid volumes, fibrosis and echogenity dis-
orders frequency, their severity were higher in ex-
amined Pripyat city evacuees and «liquidators» of
1986. In these study groups the thyroid doses were
the highest in contrast to the Kyivites not em-
ployed in the exclusion zone or who started their
work there in 1990.

Ultrasonography results in «self-residents» and their
coevals from Kyiv were different with only one pa-
rameter � focal nodular formation. In the age group
60 years and older they were revealed in «self-resi-
dents» 3.8�3.9 times more often than in Kyivites
(P<0.01). Depending on the thyroid dose the fre-
quency of echogenity decrease rose: from 18% at
doses less 0.5 Gy up to 52.4% at doses more 1 Gy.
According to the literature data, thyroid tissue
echogenity decrease is characteristic for autoim-
mune thyroiditis.

In persons working in the exclusion zone for a
long time no substantial disorders were revealed
in 1991�1998 concerning serum TSH and total
thyroxin content. Dose�effect relationship for
serum free thyroxin content was revealed in «self-
residents»: correlation between thyroid dose se-
rum free thyroxin content is 0.333 (P<0.05); cor-
relation between inhalation irradiation dose and
free thyroxin serum content is 0.351 (P<0.05)
(table 6).

òàê è î÷àãîâûå èçìåíåíèÿ çíà÷èòåëüíî ÷àùå âûÿâëÿ-
ëè ó æåíùèí (â öåëîì ó 35,3%), ÷åì ó ìóæ÷èí (ó 13,7%).

Ðåçóëüòàòû ÓÇÈ, ïðîâåäåííûõ â 1995�1998 ãã. àíàëè-
çèðîâàëè â ðàçëè÷íûõ ãðóïïàõ. Ó îáñëåäîâàííûõ æè-
òåëåé Ïðèïÿòè è ëèêâèäàòîðîâ 1986 ã. � ó êîòîðûõ
äîçû îáëó÷åíèÿ ÙÆ íàèáîëüøèå � â îòëè÷èå îò êè-
åâëÿí, íå ðàáîòàâøèõ â çîíå îò÷óæäåíèÿ èëè ïîñòó-
ïèâøèõ íà ðàáîòó â çîíó â 1990 ã., áûëè áîëüøå ñðåä-
íèå îáúåìû ÙÆ, âûøå ÷àñòîòà âñòðå÷àåìîñòè ôèá-
ðîçíûõ èçìåíåíèé è èçìåíåíèé ýõîãåííîñòè, à òàêæå
èõ âûðàæåííîñòü.

Ðåçóëüòàòû ÓÇÈ ÙÆ «ñàìîñåëîâ» è èõ ðîâåñíèêîâ-êè-
åâëÿí îòëè÷àëèñü ëèøü ïî îäíîìó ïàðàìåòðó � íàëè-
÷èþ î÷àãîâûõ óçëîâûõ îáðàçîâàíèé. Ó îáñëåäîâàííûõ
â âîçðàñòå îò 60 ëåò è ñòàðøå èõ îáíàðóæèâàëè ó «ñà-
ìîñåëîâ» â 3,8�3,9 ðàçà ÷àùå, ÷åì ó êèåâëÿí (p<0,01). Â
çàâèñèìîñòè îò äîçû îáëó÷åíèÿ ÙÆ ó «ñàìîñåëîâ»
äîñòîâåðíî ïîâûøàëàñü ÷àñòîòà ñíèæåíèÿ ýõîãåííî-
ñòè � îò 18% ïðè äîçàõ ìåíåå 0,5 Ãð äî 52,4% ïðè äî-
çàõ áîëåå 1 Ãð. Ïî äàííûì ëèòåðàòóðû, ñíèæåíèå ýõî-
ãåííîñòè ÙÆ õàðàêòåðíî äëÿ àóòîèììóííîãî òèðåî-
èäèòà.

Ó ëèö, äëèòåëüíî ðàáîòàþùèõ â çîíå îò÷óæäåíèÿ, â
1991�1998 ãã. êàêèõ-ëèáî ñóùåñòâåííûõ èçìåíåíèé
ñîäåðæàíèÿ â êðîâè ÒÒÃ è îáùåãî òèðîêñèíà íå âû-
ÿâëåíî. Ó «ñàìîñåëîâ» îáíàðóæåíà äîçîçàâèñèìîñòü
ñîäåðæàíèÿ â êðîâè ñâîáîäíîãî òèðîêñèíà � êîýô-
ôèöèåíò êîððåëÿöèè äîçû îáëó÷åíèÿ ÙÆ ñ óðîâíåì
ñâîáîäíîãî òèðîêñèíà êðîâè ñîñòàâëÿåò 0,333
(p<0,05); êîýôôèöèåíò êîððåëÿöèè äîçû èíãàëÿöè-
îííîãî îáëó÷åíèÿ ñ óðîâíåì ñâîáîäíîãî òèðîêñèíà
ñîñòàâëÿåò 0,351 (p<0,05) (òàáëèöà 6).

TABLE 6

CORRELATIONS (r) BETWEEN IRRADIATION DOSES AND SERUM THYROID HORMONES CONTENT IN «SELF-RESIDENTS»

ÒÀÁËÈÖÀ 6

ÊÎÐÐÅËßÖÈÎÍÍÛÅ ÂÇÀÈÌÎÎÒÍÎØÅÍÈß (r) ÑÎÄÅÐÆÀÍÈß Â ÊÐÎÂÈ «ÑÀÌÎÑÅËÎÂ»  ÒÈÐÅÎÈÄÍÛÕ ÃÎÐÌÎÍÎÂ È ÄÎÇ ÎÁËÓ×ÅÍÈß

Parameter (number of persons) Thyroid irradiation
doses

Effective
dose

External g-irradiation

dose

Inhalation irradiation
dose

Internal irradiation
dose

Thyroid-stimulating hormone (n=45) -0.219 -0.229 -0.211 -0.216 -0.217
Free thyroxin (n=45) 0.333* 0.280 0.162 0.351* 0.282

Antithyroglobulin antibodies (n=16)  -0.368  -0.306  -0.285  -0.348  -0.295

Note. * � P<0,05.
Ïðèìå÷àíèå. * � p<0,05.

Äîñòîâåðíîé çàâèñèìîñòè ñîäåðæàíèÿ â êðîâè «ñàìî-
ñåëîâ» òèðåîèäíûõ ãîðìîíîâ îò äîçû âíåøíåãî γ-îá-
ëó÷åíèÿ íà âûÿâëåíî. Ó «ñàìîñåëîâ» ïðè äîçàõ îáëó-
÷åíèÿ ÙÆ ìåíåå 0,5 Ãð è 0,5�1 Ãð ñðåäíèé ïîêàçàòåëü
òèðîêñèíåìèè (6,47 ïêã�ìë�1 è 7,62 ïêã�ìë�1) áûë äî-
ñòîâåðíî íèæå, ÷åì ó ïàöèåíòîâ êîíòðîëüíîé ãðóï-
ïû (9,2 ïêã�ìë�1), à ïðè äîçàõ îáëó÷åíèÿ ÙÆ áîëåå
1 Ãð (10,22 ïêã�ìë�1) íå îòëè÷àëñÿ îò òàêîâîãî â êîíò-
ðîëüíîé ãðóïïå.

Ñîõðàíåíà îáðàòíàÿ çàâèñèìîñòü òèðåîòðîïèíåìèè
îò ñîäåðæàíèÿ â êðîâè ñâîáîäíîãî òèðîêñèíà (p<0,01).
Ñîäåðæàíèå â êðîâè ó «ñàìîñåëîâ» ÒÒÃ áûëî äîñòîâåð-
íî íèæå òàêîâîãî ó ïàöèåíòîâ êîíòðîëüíîé ãðóïïû

No significant relationship between thyroid hor-
mones serum content and external γ-irradiation
doses was revealed in «self-residents». Average va-
lue of thyroxinemia at thyroid doses less 0.5 Gy and
0.5�1 Gy (6.47 pcg�mL�1 and 7.62 pcg�mL�1) was
significantly lower than in persons from control
group (9.2 pcg�mL�1) and at thyroid doses more
1 Gy it was not different from that in control
(10.22 pcg�mL�1).

Reverse dependence of serum TSH content on
free thyroxin level is preserved (P<0.01). TSH se-
rum content in «self-residents» was substantial-
ly lower than in persons of control group only at
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thyroid doses more than 1 Gy (1.21 and
1.97 mU�mL�1, P<0.01).

The comparison results of antithyroglobulin anti-
bodies serum content in «self-residents» and Kyivi-
tes are demonstrative. Antithyroglobulin antibod-
ies serum content in all examined «self-residents»
was elevated (from 65 to 920 U�mL�1, in 18 per-
sons � more 100 U�mL�1); in control group a bit
elevated content (67.5 U�mL�1 and 92 U�mL�1) was
revealed only in 2 persons from 19, the other 17 per-
sons had normal values of parameter.

Significant reverse correlation was revealed be-
tween antithyroglobulin antibodies serum content
and free thyroxin (P<0.01) in «self-residents». No re-
lationship between antithyroglobulin antibodies se-
rum content and radiation dose was present.

Thus, the free thyroxin and TSH serum content in
«self-residents» depends on thyroid irradiation dose
and dose of inhalation irradiation. In thyroid doses
more 1 Gy some activation of thyroid function with-
out hyperthyroidism clinical symptoms is noted.
Data reflect here probably the morphology recon-
struction processes of thyroid under radiation im-
pact: chronic inflammation � fibrosis � secreting
epithelium regeneration sequence.

Estimating the thyroid pathology development for
13 years in persons working or resident in the ex-
clusion zone since 1986�1987 the following points
should be noted:

� gradual decrease in number of persons with nor-
mal thyroid;

� increase in number of patients registered in thy-
roid pathology risk groups and initial manifestations
of chronic thyroiditis among exclusion zone per-
sonnel;

� chronic thyroiditis frequency growth in old pa-
tients with possible further result in hypothyroi-
dism;

� autoimmune processes impact on chronic thy-
roiditis development.

Work duration in the exclusion zone was not the
determining factor in thyroid pathology develop-
ment, the «iodine blow» in 1986 was more impor-
tant. Thyroid pathology revealed in workers and
residents of the exclusion zone could be described
as thyroid non-stochastic effects of combined radi-
ation exposure.

Results of data analysis
for in-patients

The results of population studies are comparable to
the results of thyroid pathology structure analysis
among in-patients. Analysing the peculiarities of
chronic thyroiditis development and its clinical

òîëüêî ïðè äîçå îáëó÷åíèÿ ÙÆ áîëåå 1 Ãð (ñîîòâåò-
ñòâåííî 1,21 è 1,97 ìêÅÄ�ìë�1, p<0,01).

Ïîêàçàòåëüíû äàííûå ñðàâíåíèÿ ñîäåðæàíèÿ â êðî-
âè ó «ñàìîñåëîâ» è êèåâëÿí àíòèòåë ê òèðåîãëîáóëèíó.
Ó âñåõ îáñëåäîâàííûõ «ñàìîñåëîâ» ñîäåðæàíèå â êðî-
âè àíòèòåë ê òèðåîãëîáóëèíó áûëî ïîâûøåíî (îò 65
äî 920 ÅÄ�ìë�1, â òîì ÷èñëå ó 18 � áîëåå 100 ÅÄ�ìë�1);
ó ïàöèåíòîâ êîíòðîëüíîé ãðóïïû íåñêîëüêî ïîâû-
øåííûé óðîâåíü àíòèòåë � 67,5 è 92 ÅÄ�ìë�1 îáíàðó-
æåí òîëüêî ó 2 èç 19, ó îñòàëüíûõ íå ïðåâûøàë äîïóñ-
òèìûõ âåëè÷èí.

Óñòàíîâëåíà äîñòîâåðíàÿ îáðàòíàÿ êîððåëÿöèîííàÿ
çàâèñèìîñòü ìåæäó ñîäåðæàíèåì â êðîâè ó «ñàìîñå-
ëîâ» àíòèòåë ê òèðåîãëîáóëèíó è óðîâíåì ñâîáîäíî-
ãî òèðîêñèíà (p<0,01). Ñîäåðæàíèå àíòèòåë ê òèðåî-
ãëîáóëèíó íå çàâèñåëî îò äîçû îáëó÷åíèÿ.

Òàêèì îáðàçîì, ñîäåðæàíèå â êðîâè ó «ñàìîñåëîâ» ñâî-
áîäíîãî òèðîêñèíà è òèðåîòðîïèíà çàâèñèò îò äîçû
îáëó÷åíèÿ ÙÆ è äîçû èíãàëÿöèîííîãî îáëó÷åíèÿ.
Ïðè äîçàõ îáëó÷åíèÿ ÙÆ áîëåå 1 Ãð îòìå÷åíà íåêî-
òîðàÿ àêòèâàöèÿ åå ôóíêöèè áåç êëèíè÷åñêèõ ïðèçíà-
êîâ ãèïåðòèðåîçà. Ýòè äàííûå âåðîÿòíî îòðàæàþò
ïðîöåññû ìîðôîëîãè÷åñêîé ïåðåñòðîéêè ÙÆ ïîä
âëèÿíèåì îáëó÷åíèÿ: õðîíè÷åñêîå âîñïàëåíèå �
ôèáðîç � ðåãåíåðàöèÿ ñåêðåòîðíîãî ýïèòåëèÿ.

Îöåíèâàÿ äèíàìèêó ðàçâèòèÿ òèðåîèäíîé ïàòîëîãèè
â òå÷åíèå 13 ëåò ïîñëå àâàðèè ó ëèö, ðàáîòàþùèõ èëè
ïðîæèâàþùèõ â çîíå îò÷óæäåíèÿ ñ 1986�1987 ãã., ñëå-
äóåò îòìåòèòü:

� ïîñòåïåííîå óìåíüøåíèå êîëè÷åñòâà ïàöèåíòîâ ñ
èíòàêòíîé ÙÆ;

� óâåëè÷åíèå êîëè÷åñòâà ïàöèåíòîâ, îòíåñåííûõ ê
ãðóïïå ðèñêà ðàçâèòèÿ òèðåîèäíîé ïàòîëîãèè è ñ íà-
÷àëüíûìè ïðîÿâëåíèÿìè õðîíè÷åñêîãî òèðåîèäèòà
ñðåäè ðàáîòíèêîâ çîíû îò÷óæäåíèÿ;

� ïîâûøåíèå ÷àñòîòû âîçíèêíîâåíèÿ õðîíè÷åñêî-
ãî òèðåîèäèòà ó ëèö ïîæèëîãî âîçðàñòà ñ âîçìîæíûì
èñõîäîì â ãèïîòèðåîç;

� âëèÿíèå àóòîèììóííûõ ïðîöåññîâ íà ðàçâèòèå
õðîíè÷åñêîãî òèðåîèäèòà.

Ôàêòîð äëèòåëüíîñòè ðàáîòû â çîíå îò÷óæäåíèÿ íå
ÿâëÿåòñÿ îïðåäåëÿþùèì â ðàçâèòèè òèðåîèäíîé ïà-
òîëîãèè, áîëåå çíà÷èì «éîäíûé óäàð» 1986 ã. Âûÿâëåí-
íàÿ òèðåîèäíàÿ ïàòîëîãèÿ ó ðàáîòíèêîâ è æèòåëåé
çîíû îò÷óæäåíèÿ ìîæåò áûòü îöåíåíà êàê ïðîÿâëå-
íèå íåñòîõàñòè÷åñêèõ ýôôåêòîâ êîìáèíèðîâàííîãî
ðàäèàöèîííîãî âîçäåéñòâèÿ íà ÙÆ.

Ðåçóëüòàòû àíàëèçà äàííûõ
ãîñïèòàëèçèðîâàííûõ ïàöèåíòîâ

Ðåçóëüòàòû ïîïóëÿöèîííûõ èññëåäîâàíèé ñîïîñòàâè-
ìû ñ ðåçóëüòàòàìè àíàëèçà ñòðóêòóðû òèðåîèäíîé ïà-
òîëîãèè ãîñïèòàëèçèðîâàííûõ áîëüíûõ. Ïðè àíàëè-
çå îñîáåííîñòåé ðàçâèòèÿ è òå÷åíèÿ õðîíè÷åñêîãî
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course resulting in hypothyroidism among liquida-
tors of April-May 1986 and evacuees from Pripyat,
the following should be noted:

� thyroid non-stochastic radiation effects� chro-
nic thyroiditis and hypothyroidism;

� the chronic thyroiditis risk group was presented
by females;

� hypothyroidism risk group among chronic thy-
roiditis patients was presented by children (at the
time of the accident) and females;

� autoimmune thyroiditis in liquidators and resi-
dents of contaminated areas is distinguished with
hyper- and euthyroid stages rapid evolution to hy-
pothyroidism;

� psychosomatic pathology is highly prevalent
among patients with chronic thyroiditis.

SUMMARY

The analysis of data accumulated over 13 years of
studies provides a basis for conclusion about clinical
realisation of the thyroid radiation non-stochastic ef-
fects in exposed population � chronic thyroiditis
and hypothyroidism (Cheban A.K. et al., 1987, 1989�
1992; Benikova E.A. et al., 1989; Cheban A.K. et al.,
1993, 1997; Romanenko A.E. et al., 1993).

These diseases� clinical course, their genesis of chro-
nological peculiarities in survivors have properties
characteristic for non-stochastic radiation effects:
direct onset of genesis (initial reaction) after the
accident, presence of the threshold thyroid dose
(close to 0.3 Gy) and dose response in various terms
among different groups of studied persons.

In contrast to stochastic effects � thyroid cancer,
realisation of non-stochastic effects is observed
mainly among the adult exposed population and
especially in females.

Age differences in realisation of thyroid stochastic
and non-stochastic radiation effects are conditioned
by peculiarities of tumour processes genesis, diffe-
rences in adaptation and compensation mechanisms
of thyroid system in children and adults.

Our data confirm the autoimmune processes� sub-
stantial role in genesis of remote thyroid non-sto-
chastic effects � chronic thyroiditis resulting in
hypothyroidism.

The risk group with prognosis for chronic thyroidi-
tis and hypothyroidism maximal incidence is
formed from persons with the most complex mode
of thyroid irradiation � combined exposure to a
blend of iodine radioisotopes against a background
of external γ-irradiation (liquidators working dur-
ing the «iodine period» in 1986 and evacuees from
Pripyat city and neighbour settlements).

òèðåîèäèòà è èõ èñõîäà â ãèïîòèðåîç ó ëèêâèäàòîðîâ
àïðåëÿ-ìàÿ 1986 ã. è ëèö, ýâàêóèðîâàííûõ èç Ïðèïÿ-
òè, ïî äàííûì êëèíèêè ñëåäóåò îòìåòèòü:

� íåñòîõàñòè÷åñêèå ýôôåêòû îáëó÷åíèÿ ÙÆ � ðàç-
âèòèå õðîíè÷åñêîãî òèðåîèäèòà è ãèïîòèðåîçà;

� ãðóïïó ïîâûøåííîãî ðèñêà âîçíèêíîâåíèÿ õðîíè-
÷åñêîãî òèðåîèäèòà ñîñòàâèëè æåíùèíû;

� ñðåäè çàáîëåâøèõ õðîíè÷åñêèì òèðåîèäèòîì ãðóï-
ïó ïîâûøåííîãî ðèñêà ðàçâèòèÿ ãèïîòèðåîçà ñîñòàâ-
ëÿþò äåòè (íà ìîìåíò àâàðèè) è æåíùèíû;

� òå÷åíèå àóòîèììóííîãî òèðåîèäèòà ó ëèêâèäàòî-
ðîâ è ëèö, ïðîæèâàþùèõ íà çàãðÿçíåííûõ òåððèòî-
ðèÿõ, îòëè÷àåòñÿ áûñòðîé ñìåíîé ãèïåð- è ýóòèðåî-
èäíîé ñòàäèé ãèïîòèðåîçîì;

� ñðåäè áîëüíûõ õðîíè÷åñêèì òèðåîèäèòîì ðàñïðî-
ñòðàíåíà ïñèõîñîìàòè÷åñêàÿ ïàòîëîãèÿ.

ÇÀÊËÞ×ÅÍÈÅ

Â öåëîì, àíàëèç íàêîïëåííîãî çà 13 ëåò èññëåäîâàíèé
ìàòåðèàëà äàåò îñíîâàíèå êîíñòàòèðîâàòü íàëè÷èå ó
îáëó÷åííîãî íàñåëåíèÿ êëèíè÷åñêîé ðåàëèçàöèè íå-
ñòîõàñòè÷åñêèõ ýôôåêòîâ îáëó÷åíèÿ ÙÆ � õðîíè-
÷åñêîãî òèðåîèäèòà è ãèïîòèðåîçà (×åáàí À.Ê. è ñî-
àâò., 1987,1989�1992; Benikova E.A. et al., 1989; Che-
ban A.K. et al., 1993,1997; Romanenko A.E. et al., 1993).

Òå÷åíèå ýòèõ çàáîëåâàíèé, õðîíîëîãè÷åñêèå îñîáåí-
íîñòè èõ ðàçâèòèÿ ó ïîñòðàäàâøèõ èìåþò õàðàêòåðíûå
äëÿ íåñòîõàñòè÷åñêèõ ýôôåêòîâ îáëó÷åíèÿ ñâîéñòâà �
íåïîñðåäñòâåííîå íà÷àëî ðàçâèòèÿ (ïåðâè÷íàÿ ðåàê-
öèÿ) ïîñëå àâàðèè, íàëè÷èå ïîðîãîâîé äîçû îáëó÷åíèÿ
ÙÆ (áëèçêîé ê 0,3 Ãð) è äîçîçàâèñèìîñòè íà ðàçëè÷-
íûõ ýòàïàõ ó ðàçëè÷íûõ ãðóïï îáñëåäîâàííûõ.

Â îòëè÷èå îò ñòîõàñòè÷åñêèõ ýôôåêòîâ � ðàêà ÙÆ,
ðåàëèçàöèÿ íåñòîõàñòè÷åñêèõ ýôôåêòîâ íàáëþäàåò-
ñÿ ïðåèìóùåñòâåííî ñðåäè âçðîñëîãî îáëó÷åííîãî
íàñåëåíèÿ, è, îñîáåííî, ó æåíùèí.

Âîçðàñòíûå îòëè÷èÿ â ðåàëèçàöèè ñòîõàñòè÷åñêèõ è
íåñòîõàñòè÷åñêèõ ýôôåêòîâ îáëó÷åíèÿ ÙÆ îáóñëîâëå-
íû îñîáåííîñòÿìè âîçíèêíîâåíèÿ îíêîëîãè÷åñêèõ
ïðîöåññîâ, ðàçëè÷èÿìè â àäàïòèâíûõ è êîìïåíñàòîð-
íûõ ìåõàíèçìàõ òèðåîèäíîé ñèñòåìû äåòåé è âçðîñëûõ.

Íàøè äàííûå ïîäòâåðæäàþò ñóùåñòâåííóþ ðîëü àóòî-
èììóííûõ ìåõàíèçìîâ â ðàçâèòèè îòäàëåííûõ íåñòî-
õàñòè÷åñêèõ ýôôåêòîâ îáëó÷åíèÿ ÙÆ � õðîíè÷åñ-
êîãî òèðåîèäèòà ñ èñõîäîì â ãèïîòèðåîç.

Ãðóïïó ëèö ïîâûøåííîãî ðèñêà, ó êîòîðûõ ñëåäóåò
ïðîãíîçèðîâàòü íàèáîëüøåå êîëè÷åñòâî õðîíè÷åñêî-
ãî òèðåîèäèòà è ãèïîòèðåîçà, ñîñòàâëÿþò ëèöà, ïåðå-
íåñøèå íàèáîëåå ñëîæíûé õàðàêòåð îáëó÷åíèÿ ÙÆ �
ñî÷åòàííîå îáëó÷åíèå ñìåñüþ ðàäèîèçîòîïîâ éîäà íà
ôîíå âíåøíåãî γ-îáëó÷åíèÿ � ëèêâèäàòîðû, ðàáîòàâ-
øèå â «éîäíûé ïåðèîä» 1986 ã. è ëèöà, ýâàêóèðîâàííûå
èç Ïðèïÿòè è áëèçëåæàùèõ íàñåëåííûõ ïóíêòîâ.
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CONCLUSIONS
1. Thyroid system disorders characteristic for gra-
dual genesis of thyroid non-stochastic radiation ef-
fects, are marked in survivors within the whole pe-
riod following the ChNPP accident.

2. Early initial functional reaction of thyroid on ir-
radiation was observed in the first year after the ac-
cident: euthyroid hyperthyroxinemia, short-term
stress hyper-TSH-emia with further repair of inter-
relations between thyroxin and thyroid-stimulating
hormone. Hyperthyroxinemia severity was inversely
proportional to the age.

3. Initial thyroid reaction to radiation exposure,
immune disorders in the first years after the acci-
dent and structural disorders of thyroid revealed
further on ultrasonography indicated the beginning
of chronic thyroiditis and a high probability of au-
toimmune thyroiditis genesis.

4. Developing non-stochastic effects depend on thy-
roid dose and irradiation mode. The threshold dose
for children with radiation-induced effects is ap-
proximately 0.3 Gy.

5. The risk group for chronic thyroiditis and hy-
pothyroidism is formed of persons with the most
complex mode of thyroid irradiation, a combina-
tion of internal irradiation by 131I and radioiodine
isotopes with shorter half-life periods and external
γ-irradiation. They are former residents of the
10-kilometer exclusion zone and liquidators
worked during the «iodine period» in 1986.

6. The first clinical forms of thyroid radiation ef-
fects � chronic thyroiditis resulting in hypothyroid-
ism clearly manifested since 1992�1993.

7. At the beginning chronic thyroiditis and hypothy-
roidism developed not in children but among adult
exposed population because of different age-relat-
ed adaptation and compensation capacities of or-
ganism in survivors.

ÂÛÂÎÄÛ
1. Íà âñåì ïðîòÿæåíèè ïåðèîäà ïîñëå àâàðèè íà ×ÀÝÑ
ó ïîñòðàäàâøèõ îòìå÷àþò èçìåíåíèÿ â òèðåîèäíîé
ñèñòåìå, õàðàêòåðíûå äëÿ ïîñòåïåííîãî ðàçâèòèÿ
íåñòîõàñòè÷åñêèõ ýôôåêòîâ îáëó÷åíèÿ ÙÆ.

2. Â òå÷åíèå ïåðâîãî ãîäà ïîñëå àâàðèè íàáëþäàëè ðàí-
íþþ ïåðâè÷íóþ ðåàêöèþ ÙÆ íà îáëó÷åíèå � ýóòè-
ðåîèäíóþ ãèïåðòèðîêñèíåìèþ, êðàòêîâðåìåííóþ
ñòðåññîâóþ ãèïåðòèðåîòðîïèíåìèþ ñ ïîñëåäóþùèì
âîññòàíîâëåíèåì ñèñòåìû òèðîêñèí�òèðåîòðîïèí,
âûðàæåííîñòü ãèïåðòèðîêñèíåìèè áûëà îáðàòíî ïðî-
ïîðöèîíàëüíà âîçðàñòó îáñëåäîâàííûõ.

3. Ïåðâè÷íàÿ òèðåîèäíàÿ ðåàêöèÿ íà îáëó÷åíèå,
èììóíîëîãè÷åñêèå ñäâèãè â ïåðâûå ãîäû ïîñëå àâà-
ðèè íà ×ÀÝÑ è âûÿâëÿåìûå âïîñëåäñòâèè ïðè ÓÇÈ
ñòðóêòóðíûå èçìåíåíèÿ ÙÆ ñâèäåòåëüñòâîâàëè î íà-
÷àëå ðàçâèòèÿ õðîíè÷åñêîãî, ñ áîëüøåé âåðîÿò-
íîñòüþ àóòîèììóííîãî, òèðåîèäèòà.

4. Ñóùåñòâóåò çàâèñèìîñòü íåñòîõàñòè÷åñêèõ ýôôåê-
òîâ îò äîçû è õàðàêòåðà îáëó÷åíèÿ ÙÆ. Äëÿ äåòåé ïî-
ðîãîâàÿ äîçà ðàäèàöèîííî-îáóñëîâëåííûõ ýôôåêòîâ,
ñîñòàâëÿåò ïðèáëèçèòåëüíî 0,3 Ãð.

5. Ãðóïïó ïîâûøåííîãî ðèñêà ðàçâèòèÿ õðîíè÷åñêî-
ãî òèðåîèäèòà è ãèïîòèðåîçà ñîñòàâëÿþò ëèöà, ó êî-
òîðûõ îòìå÷àëñÿ íàèáîëåå ñëîæíûé êîìáèíèðî-
âàííûé õàðàêòåð îáëó÷åíèÿ ÙÆ � ñî÷åòàíèå âíóò-
ðåííåãî îáëó÷åíèÿ 131I è êîðîòêîæèâóùèìè èçîòîïà-
ìè éîäà ñ âíåøíèì γ-îáëó÷åíèåì. Ê íèì îòíîñÿòñÿ
áûâøèå æèòåëè 10-êèëîìåòðîâîé çîíû îò÷óæäåíèÿ
è ëèêâèäàòîðû, ðàáîòàâøèå â «éîäíûé ïåðèîä» 1986 ã.

6. Ïåðâûå íåñòîõàñòè÷åñêèå ýôôåêòû îáëó÷åíèÿ
ÙÆ � õðîíè÷åñêèé òèðåîèäèò ñ èñõîäîì â ãèïîòè-
ðåîç, ÷åòêî ïðîÿâèëèñü, íà÷èíàÿ ñ 1992�1993 ãã.

7. Â ñâÿçè ñ ðàçëè÷íûìè âîçðàñòíûìè àäàïòèâíûìè è
êîìïåíñàòîðíûìè âîçìîæíîñòÿìè îðãàíèçìà ïîñò-
ðàäàâøèõ, â îòëè÷èå îò ðàêà ÙÆ, õðîíè÷åñêèé òèðå-
îèäèò è ãèïîòèðåîç âîçíèêëè âíà÷àëå íå ñðåäè äåò-
ñêîãî, à ñðåäè âçðîñëîãî îáëó÷åííîãî íàñåëåíèÿ.
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