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INTRODUCTION
Nuclear accidents represent a major public health
concern, because of injuries to the general popula-
tion deriving from the exposure to ionising radia-
tion. In these accidents, a small number of individ-
uals may be exposed to very high direct irradiation,
which is often lethal, while large groups of subjects,
often residing away from the site of the accident (far
field), are exposed to relatively low doses, mostly
deriving from ingestion or inhalation of radioactive
isotopes dispersed in the environment.

The occurrence of thyroid autoimmunity following
exposure of the thyroid gland to radiation has been
reported, and may have implication in population
exposed to accidental radioactive contamination.
Exposure of the thyroid to both internal and exter-
nal radiation may trigger an autoimmune reaction.

RADIATION EXPOSURE AND THYROID
AUTOIMMUNITY
The ability of the thyroid to concentrate radioiod-
ine and its anatomic position in the anterior neck
account for its peculiar susceptibility to exposure
to ionising radiation. On the other hand, the thy-
roid gland is a common target of autoimmune re-
action and autoimmune thyroid diseases are fre-
quent in the general population. Both external ra-
diation from X-rays and internal radiation from
radioisotopes of iodide, which give rise to γ- and β-
radiation, may involve the thyroid gland, and must
be considered in regard to thyroid autoimmunity.

INTERNAL RADIATION
AND THYROID AUTOIMMUNITY
After 131I therapy for hyperthyroidism in Graves
disease the dose of radiation absorbed by the thy-

ÂÂÅÄÅÍÈÅ
Âîçäåéñòâèå èîíèçèðóþùèõ èçëó÷åíèé ïðè ÿäåðíûõ
àâàðèÿõ íàðóøàåò ñîñòîÿíèå çäîðîâüÿ íàñåëåíèÿ.
Îáëó÷åíèþ â áîëüøèõ äîçàõ, ÷àñòî ëåòàëüíûõ, ìîæåò
ïîäâåðãíóòüñÿ íåáîëüøîå êîëè÷åñòâî ëèö, â òî âðå-
ìÿ êàê çíà÷èòåëüíûå êîíòèíãåíòû ëèö, çà÷àñòóþ ïðî-
æèâàþùèõ âäàëè îò ìåñòà àâàðèè (îòäàëåííàÿ
îáëàñòü), ïîäâåðãàþòñÿ âîçäåéñòâèþ îòíîñèòåëüíî
ìàëûõ äîç, â îñíîâíîì çà ñ÷åò ïåðîðàëüíîãî è èíãà-
ëÿöèîííîãî ïîñòóïëåíèÿ ðàäèîèçîòîïîâ èç îêðóæà-
þùåé ñðåäû.

Èìåþòñÿ ñîîáùåíèÿ îá àóòîèììóííûõ òèðåîèäíûõ
ðåàêöèÿõ âñëåäñòâèå îáëó÷åíèÿ ùèòîâèäíîé æåëåçû
(ÙÆ), êîòîðûå ìîãóò âîçíèêàòü è ó íàñåëåíèÿ, ïðîæè-
âàþùåãî â ðàäèîàêòèâíî çàãðÿçíåííûõ ïðè àâàðèè ðàé-
îíàõ. Âíóòðåíåå è âíåøíåå îáëó÷åíèå ÙÆ ìîæåò ñòàòü
ïóñêîâûì ìîìåíòîì ðàçâèòèÿ àóòîèììóííûõ ðåàêöèé.

ÎÁËÓ×ÅÍÈÅ È ÒÈÐÅÎÈÄÍÛÅ
ÀÓÒÎÈÌÌÓÍÍÛÅ ÐÅÀÊÖÈÈ
Ñïîñîáíîñòü ÙÆ íàêàïëèâàòü ðàäèîéîä è åå àíàòî-
ìè÷åñêîå ðàñïîëîæåíèå íà ïåðåäíåé îáëàñòè øåè è
îïðåäåëÿþò åå ïîâûøåííóþ ðàäèî÷óâñòâèòåëüíîñòü.
Ñ äðóãîé ñòîðîíû, ÙÆ ÿâëÿåòñÿ ìèøåíüþ àóòîèììóí-
íûõ ðåàêöèé, à åå àóòîèììóííûå çàáîëåâàíèÿ â ïîïó-
ëÿöèè îòìå÷àþò ÷àñòî. Êàê âíåøíåå îáëó÷åíèå ðåíò-
ãåíîâñêèì èçëó÷åíèåì, òàê è âíóòðåííåå � ðàäèîèçî-
òîïàìè éîäà, êîòîðûå ÿâëÿþòñÿ γ- è β-èçëó÷àòåëÿìè,
ìîãóò âîçäåéñòâîâàòü íà ÙÆ, ÷òî ñëåäóåò ó÷èòûâàòü
ïðè îáíàðóæåíèè àóòîèììóííûõ òèðåîèäíûõ ðåàê-
öèé.

ÂÍÓÒÐÅÍÍÅÅ ÎÁËÓ×ÅÍÈÅ È ÒÈÐÅÎÈÄÍÛÅ
ÀÓÒÎÈÌÌÓÍÍÛÅ ÐÅÀÊÖÈÈ
Äîçà îáëó÷åíèÿ ÙÆ ïðè ðàäèîòåðàïèè 131I áîëüíûõ ñ ãè-
ïåðòèðåîçîì ïðè áîëåçíè Ãðåéâñà (òîêñè÷åñêîì äèô-
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roid is in the order of 70�100 Gy. In these patients,
immunologic studies performed after 131I admini-
stration have shown a transient increase of thy-
roid antibodies, which may include antithyroglo-
bulin antibodies (AbTg), antithyroperoxidase an-
tibodies (AbTPO) and TSH-receptor antibody
(TRAb) (Jonsson J. et al., 1968; Pinchera A. et al.,
1969; Williams E.D., 1991). The elevation occurs
2 to 3 months after treatment and is followed in
the majority of patients by a subsequent decline.
Only a few patients developed a sustained in-
crease of TSH-receptor antibody after 131I, which
may be responsible for an exacerbation of the di-
sease. The changes in humoral immunity are spe-
cific for the gland, since the increase of thyroid
antibodies is not accompanied by variations in
parietal cell or cell nuclei antibodies (Jonsson J.
et al., 1968).

In the past, the de novo appearance of AbTPO
and/or AbTg at low titer was reported in patient with
no thyroid disease given 131I for angina. No such in-
crease in thyroid antibodies is observed after inten-
sive local radiation of other tissues (uterus) suggest-
ing that the increase in thyroid antibodies is not due
to a general stimulation of the antibody-producing
system (Jonsson J. et al., 1968).

Changes in thyroid autoimmunity after 131I therapy
have been attributed to the release of thyroid au-
toantigens as a result of radiation damage to the
gland (Pinchera A. et al., 1969). Selective depletion
of intrathyroidal T-suppresser cells, which are more
radiosensitive than T-helper cells, may also play a
role (Teng W.-P. et al., 1990).

The exacerbation of thyroid autoimmunity after 131I
may contribute to the high cumulative incidence of
hypothyroidism which is observed in hyperthyroid
Graves� patients treated with radioiodine (Wil-
liams E.D., 1991). A significant high incidence of his-
tologic patterns resembling Hashimoto�s thyroidi-
tis is found in Graves� glands irradiated with 131I (Wil-
liams E.D., 1991).

To our knowledge the effect on thyroid autoimmu-
nity produced by exposure to diagnostic 131I doses,
has not been studied in humans. Thyroiditis with
lymphocytic infiltration and oxyphil epithelial cells
has been observed in rats after low doses of radio-
iodine (Potter J.D. et al., 1960).

Data on the effect of environmental exposure to
radioactive isotopes of iodine derive from the ex-
perience in the Marshall Islands population who
was accidentally exposed to the fallout from the
hydrogen bomb explosion at Bikini Atoll in 1954
and in the survivors of the atomic bomb explosion
in Hiroshima and Nagasaki (Larsen P.R. et al., 1982;
Nagataki S. et al., 1994). Sixteen percent of the Mar-
shallese developed hypothyroidism that was much
more marked in children than in adults (Larsen P.R.

ôóçíîì çîáå) ñîñòàâëÿåò 70�100 Ãð. Ðåçóëüòàòû èììóíî-
ëîãè÷åñêèõ èññëåäîâàíèé, ïðîâåäåííûõ ïîñëå ïðèìåíå-
íèÿ 131I, ñâèäåòåëüñòâóþò î ïðåõîäÿùåì ïîâûøåíèè òèò-
ðà òèðåîèäíûõ àíòèòåë, ñðåäè êîòîðûõ âîçìîæíî íàëè-
÷èå àíòèòèðåîãëîáóëèíîâûõ (ÀÒ ê ÒÃ) è àíòèòèðåîïå-
ðîêñèäàçíûõ (ÀÒ ê ÒÏÎ) àíòèòåë è àíòèòåë ê ðåöåïòîðàì
òèðåîòðîïíîãî ãîðìîíà (ÀÒ ê ðåöåïòîðàì ÒÒÃ) (Jons-
son J. et al., 1968; Pinchera A. et al., 1969; Williams E.D., 1991).
Â òå÷åíèå 2�3 ìåñ ïîñëå ëå÷åíèÿ óðîâåíü àíòèòåë ïîâû-
øàëñÿ, â äàëüíåéøåì ó áîëüøèíñòâà ïàöèåíòîâ ñíèæàë-
ñÿ. Ëèøü ó íåìíîãèõ ïàöèåíòîâ â òå÷åíèå äëèòåëüíîãî
ïåðèîäà óðîâåíü ÀÒ ê ðåöåïòîðàì ÒÒÃ ïîñëå ïðèìåíå-
íèÿ 131I áûë ïîâûøåí, ÷åì âîçìîæíî, îáóñëîâëåíî îáî-
ñòðåíèå áîëåçíè. Èçìåíåíèÿ ãóìîðàëüíîãî èììóíèòåòà
ÿâëÿþòñÿ ñïåöèôè÷åñêèìè äëÿ ÙÆ, ïîñêîëüêó íàðàñòà-
íèå òèòðà òèðåîèäíûõ àíòèòåë íå ñîïðîâîæäàåòñÿ èç-
ìåíåíèÿìè â ïàðèåòàëüíûõ êëåòêàõ èëè â àíòèòåëàõ ê
êëåòî÷íûì ÿäðàì (Jonsson J. et al., 1968).

Ðàíåå ñîîáùàëîñü î ïîÿâëåíèè de novo ÀÒ ê ÒÏÎ è/èëè
ÀÒ ê ÒÃ â íèçêèõ òèòðàõ ó ïàöèåíòà ñî ñòåíîêàðäèåé
áåç çàáîëåâàíèé ÙÆ, êîòîðûé ïîëó÷àë 131I. Íàðàñòàíèå
òèòðà òèðåîèäíûõ àíòèòåë íå íàáëþäàëè ïîñëå èíòåí-
ñèâíîãî ëîêàëüíîãî îáëó÷åíèÿ òêàíåé äðóãèõ îðãàíîâ
(ìàòêà), ïîçâîëÿþùåå ïðåäïîëàãàòü, ÷òî ïîâûøåíèå
ýòîãî ïîêàçàòåëÿ íå îáóñëîâëåíî îáùåé ñòèìóëÿöèåé
àíòèòåëîîáðàçîâàíèÿ (Jonsson J. et al., 1968).

Èçìåíåíèÿ òèðåîèäíûõ àóòîèììóííûõ ðåàêöèé ïîñ-
ëå òåðàïèè 131I ñâÿçûâàëè ñ âûñâîáîæäåíèåì àóòîàí-
òèãåíîâ ÙÆ â ðåçóëüòàòå åå ðàäèàöèîííîãî ïîðàæå-
íèÿ (Pinchera A. et al., 1969). Íå èñêëþ÷åíà òàêæå ðîëü
ñåëåêòèâíîãî èñòîùåíèÿ èíòðàòèðåîèäíûõ T-ñóï-
ðåññîðîâ, êîòîðûå ÿâëÿþòñÿ áîëåå ðàäèî÷óâñòâèòåëü-
íûìè, ÷åì T-õåëïåðû (Teng W.-P. et al., 1990).

Îáîñòðåíèå òèðåîèäíûõ àóòîèììóííûõ ðåàêöèé
ïîñëå òåðàïèè 131I ìîæåò ïîâûøàòü êóìóëÿòèâíóþ çà-
áîëåâàåìîñòü ãèïîòèðåîçîì ó ïàöèåíòîâ ñ ãèïåðòè-
ðåîçîì ïðè áîëåçíè Ãðåéâñà (Williams E.D., 1991).
Ïðè ãèñòîëîãè÷åñêîì èññëåäîâàíèè ïàòòåðí ÙÆ ó
ïàöèåíòîâ ñ áîëåçíüþ Ãðåéâñà, îáëó÷åííûõ 131I, çà-
÷àñòóþ ñõîäåí ñ òàêîâûì ïðè òèðåîèäèòå Õàøèìî-
òî (Williams E.D., 1991).

Ðîëü òèðåîèäíûõ àóòîèììóííûõ ðåàêöèé, âûçâàííûõ
âîçäåéñòâèåì 131I â äèàãíîñòè÷åñêèõ äîçàõ, ó ëþäåé íå
èçó÷àëè. Îòìå÷àëè ðàçâèòèå òèðåîèäèòà ñ ëèìôîöè-
òàðíîé èíôèëüòðàöèåé è ïîÿâëåíèå àöèäîôèëüíûõ
ýïèòåëèàëüíûõ êëåòîê íàáëþäàëè ó êðûñ ïîñëå âîç-
äåéñòâèÿ ìàëûõ äîç ðàäèîéîäà (Potter J.D. et al., 1960).

Îïóáëèêîâàíû äàííûå îá ýôôåêòàõ ýêîëîãè÷åñêî-
ãî âîçäåéñòâèÿ ðàäèîàêòèâíûõ èçîòîïîâ éîäà, îñ-
íîâàííûå íà ðåçóëüòàòàõ èññëåäîâàíèé, ïðîâåäåí-
íûõ ñðåäè íàñåëåíèÿ Ìàðøàëëîâûõ îñòðîâîâ, ïîä-
âåðãøåãîñÿ îáëó÷åíèþ âñëåäñòâèå âçðûâà âîäîðîä-
íîé áîìáû íà àòîëëå Áèêèíè â 1954 ã., à òàêæå
ïîñòðàäàâøèõ â ðåçóëüòàòå âçðûâîâ àòîìíûõ áîìá
â Õèðîñèìå è Íàãàñàêè (Larsen P.R. et al., 1982;
Nagataki S. et al., 1994). Ó 16% æèòåëåé Ìàðøàëëîâûõ
îñòðîâîâ âîçíèê ãèïîòèðåîç, çíà÷èòåëüíî áîëåå
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et al., 1982). The incidence of hypothyroidism in this
population was much greater than would be pre-
dicted from the calculated radiation dose and this
excess can be probably attributed to the contribu-
tion of short lived isotopes such as 132I, 133I and 135I,
whose biological effectiveness is estimated to be 4
to 10 times more destructive per Gy than that of 131I.
Thyroid autoimmunity was apparently not involved
in the development of hypothyroidism, since AbT-
PO and AbTg were not detected in sera from ex-
posed subjects. On the other hand, in survivors of
the direct radiation exposure from atomic bombs
in Hiroshima and Nagasaki, the prevalence of hy-
pothyroidism due to Hashimoto�s thyroiditis was
significantly higher in the population exposed than
in controls (Nagataki S. et al., 1994).

EXTERNAL RADIATION
AND THYROID AUTOIMMUNITY

The development of endocrine ophthalmopathy
with or without clinical hyperthyroidism has been
reported in occasional patients given therapeutic
X-radiation to the neck 18 months to 10 years pre-
viously for nonthyroid neoplastic disease, which in-
cluded Hodgkin�s disease, lymphoma, breast cancer,
laryngeal carcinoma and nasopharyngeal epithelio-
ma. In these cases the radiation dose delivered to
the thyroid was in the range of 30�50 Gy. High lev-
els of serum AbTg and/or AbTPO were found at the
time when ophthalmopathy appeared, and thyroid
stimulating antibodies were detected in 3 out of
6 patients tested.

A number of observations have been made concern-
ing the consequences of therapeutical X-radiation
to apparently normal thyroid glands. A high inci-
dence of subclinical or clinical hypothyroidism has
been found in patients with Hodgkin�s or non-
Hodgkin�s lymphoma who received radiation thera-
py to the neck at a dose ranging from 15 to 45 Gy,
which are far below that usually required to destroy
the normal thyroid gland (Hancock S.L. et al., 1991).
In one series, the occurrence of thyroid antibodies
in nearly 50% of hypothyroid patients suggested
that radiation-induced autoimmune thyroiditis
contributed to thyroid dysfunction. The postradia-
tion appearance of clinical Hashimoto�s thyroiditis
or myxedema was also described. Autoimmune thy-
roid disease was also reported in adult patients sub-
mitted to low-dose (3�6 Gy) radiation to the head
and neck during childhood.

IODINE AND THYROID
AUTOIMMUNITY
Both iodine deficiency and iodine excess may play a
role in thyroid autoimmunity. This is particularly rele-
vant to the present discussion since iodine-deficient
areas are present in Belarus and because iodine pro-
phylaxis was performed in some districts of Belarus
after the Chernobyl accident. This procedure reduc-

âûðàæåííûé ó äåòåé (Larsen P.R. et al., 1982). Çàáîëå-
âàåìîñòü ãèïîòèðåîçîì â ýòîé ïîïóëÿöèè áûëà íà-
ìíîãî âûøå, ÷åì ìîæíî áûëî îæèäàòü íà îñíîâàíèè
äàííûõ ðàñ÷åòíîé äîçèìåòðèè, ÷òî âîçìîæíî
îáúÿñíèòü âîçäåéñòâèåì êîðîòêîæèâóùèõ èçîòî-
ïîâ éîäà � 132I, 133I è 135I, äåñòðóêòèâíîå âëèÿíèå êî-
òîðûõ ïðåâîñõîäèò òàêîâîå 131I â 4�10 ðàç. Âåðîÿò-
íî, ÷òî òèðåîèäíûå àóòîèììóííûå ðåàêöèè íå ñûã-
ðàëè ñóùåñòâåííîé ðîëè â ðàçâèòèè ãèïîòèðåîçà,
ïîñêîëüêó ÀÒ ê ÒÏÎ è ÀÒ ê ÒÃ íå áûëè îáíàðóæåíû â
ñûâîðîòêå êðîâè ó îáëó÷åííûõ ëèö. Ïî äàííûì îá-
ñëåäîâàíèÿ ïåðåæèâøèõ àòîìíûå áîìáàðäèðîâêè â
Õèðîñèìå è Íàãàñàêè, ïîäâåðãøèõñÿ ïðÿìîìó îáëó-
÷åíèþ, ðàñïðîñòðàíåííîñòü ãèïîòèðåîçà, îáóñëîâ-
ëåííîãî òèðåîèäèòîì Õàøèìîòî, çíà÷èòåëüíî
âûøå, ÷åì â êîíòðîëå (Nagataki S. et al., 1994).

ÂÍÅØÍÅÅ ÎÁËÓ×ÅÍÈÅ È ÒÈÐÅÎÈÄÍÛÅ
ÀÓÒÎÈÌÌÓÍÍÛÅ ÐÅÀÊÖÈÈ

Ðàçâèòèå ýíäîêðèííîé îôòàëüìîïàòèè ïðè íàëè÷èè
êëèíè÷åñêèõ ïðèçíàêîâ ãèïåðòèðåîçà èëè áåç òàêî-
âûõ îòìå÷àëè ó íåêîòîðûõ ïàöèåíòîâ â ïåðèîä îò
18 ìåñ äî 10 ëåò ïîñëå ïðèìåíåíèÿ òåðàïåâòè÷åñêîãî
ðåíòãåíîâñêîãî îáëó÷åíèÿ øåè ïî ïîâîäó íåòèðåîèä-
íûõ îíêîëîãè÷åñêèõ çàáîëåâàíèé, â òîì ÷èñëå áî-
ëåçíü Õîäæêèíà (ëèìôîãðàíóëåìàòîç), ëèìôîìà, ðàê
ìîëî÷íîé æåëåçû, êàðöèíîìà ãîðòàíè è íàçîôàðèí-
ãåàëüíàÿ ýïèòåëèîìà. Â ýòèõ ñëó÷àÿõ äîçà îáëó÷åíèÿ
ÙÆ ñîñòàâëÿëà 30�50 Ãð. Ïðè îôòàëüìîïàòèè áûëè
âûÿâëåíû âûñîêèå óðîâíè ÀÒ ê ÒÃ è/èëè ÀÒ ê ÒÏÎ â
ñûâîðîòêå êðîâè, à òèðåîñòèìóëèðóþùèå àíòèòåëà
áûëè îáíàðóæåíû ó 3 ïàöèåíòîâ èç 6 îáñëåäîâàííûõ.

Îïóáëèêîâàíû ðåçóëüòàòû ïîñëåäñòâèé òåðàïåâòè-
÷åñêîãî ðåíòãåíîâñêîãî îáëó÷åíèÿ íåèçìåíåííîé
ÙÆ. Âûñîêóþ çàáîëåâàåìîñòü ãèïîòèðåîçîì (ñóá-
êëèíè÷åñêèìè è êëèíè÷åñêèìè ôîðìàìè) îáíàðó-
æèëè ó ïàöèåíòîâ ñ õîäæêèíñêîé è íåõîäæêèíñêîé
ëèìôîìîé, ïîëó÷àâøèõ ðàäèîòåðàïèþ íà îáëàñòü
øåè â äîçàõ 15�45 Ãð � çíà÷èòåëüíî íèæå äîç, âû-
çûâàþùèõ äåñòðóêöèþ ÙÆ (Hancock S.L. et al., 1991).
Â ñåðèè íàáëþäåíèé îáíàðóæåíû òèðåîèäíûå àíòè-
òåëà  ïðèáëèçèòåëüíî ó 50% ïàöèåíòîâ ñ ãèïîòèðåî-
çîì. Ýòî ñâèäåòåëüñòâîâàëî î âîçíèêíîâåíèè äèñ-
ôóíêöèè ÙÆ âñëåäñòâèå ðàäèàöèîííî-èíäóöèðî-
âàííîãî àóòîèììóííîãî òèðåîèäèòà. Îïèñàíî òàêæå
ðàçâèòèå ïîñòðàäèàöèîííûõ êëèíè÷åñêîãî òèðåîè-
äèòà Õàøèìîòî è ìèêñåäåìû. Àóòîèììóííûå çàáîëå-
âàíèÿ ÙÆ îïèñàíû ó âçðîñëûõ, ó êîòîðûõ ïðèìåíÿ-
ëè íèçêîäîçîâîå îáëó÷åíèå (3�6 Ãð) ãîëîâû è øåè â
äåòñêîì âîçðàñòå.

ÉÎÄ È ÒÈÐÅÎÈÄÍÛÅ ÀÓÒÎÈÌÌÓÍÍÛÅ
ÐÅÀÊÖÈÈ
Äåôèöèò éîäà, êàê è åãî èçáûòîê, ìîæåò èãðàòü ðîëü
â ðàçâèòèè àóòîèììóííûõ òèðåîèäíûõ ðåàêöèé.
Éîäíàÿ ïðîôèëàêòèêà ïîñëå ×åðíîáûëüñêîé àâàðèè
áûëà ïðîâåäåíà ëèøü â íåêîòîðûõ ðàéîíàõ Áåëàðó-
ñè ñ äåôèöèòîì éîäà. Ýòà ïðîöåäóðà ñíèæàåò çàõâàò
éîäà ÙÆ è â íàñòîÿùåå âðåìÿ ðåêîìåíäóåòñÿ êàê
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es thyroid radioiodine uptake and is currently rec-
ommended as a preventive measure for radiation-
induced thyroid damage after a nuclear accident.

AUTOIMMUNITY IN POST-CHERNOBYL
BELARUS CHILDREN AND
ADOLESCENTS
To evaluate thyroid autoimmune phenomena in
patients exposed to radiation after the Cherno-
byl accident, we studied 287/3,105 (9.2%) chil-
dren (age at accident 0�9 years) living in Hoini-
ki village, south of Gomel, which was contami-
nated by the post-Chernobyl radioactive fall-out
(5.4 Ci�km�1 of caesium) and a control group of
208/5,273 (3.9%) children of the same age liv-
ing in Braslav, in the province of Vitebsk, which
was not contaminated (<0.l Ci�km�1 of caesium)
(Pacini F. et al., 1998). All children were random-
ly selected during periodical screening programs
in the schools from 1992 to 1994, 6�8 years af-
ter the nuclear accident. The Hoiniki group was
composed of 144 males and 143 females rang-
ing in age between 6�17 years (11.6±3.2) at the
time of the study. The Braslav group included 95
males and 113 females, aged 7�18 years (13±2.6).
At the time of the accident their mean age was
5.4±2.8 years (range: <l�10) in Hoiniki group
(13 subjects were in uterus) and 6.5±2.5 years
(range: <l�12) in the Braslav group. In all patients
we studied thyroid function (serum FT3, FT4 and
TSH), and humoral thyroid autoimmunity: AbTg
and AbTPO.

In the Hoiniki group the mean value of AbTg was
9.5±35.3 U�ml�1 (range: 4.1�426) not different
compared to the Braslav group (7.2±14.3 U�ml�1);
mean values for AbTPO (11.3±29.8 U�ml �1) in
Hoiniki were significantly higher (P=0.0008) than
those found in Braslav (4.2±4.3 U�ml�1). The preva-
lence of positive AbTg and/or AbTPO was signifi-
cantly higher (P=0.0001) in subjects living in Hoiniki
(55/287=19.l%) than in those living in Braslav
(8/208=3.8%). A significant difference was still
found when analysing the prevalence of AbTg alone
(8.3% in Hoiniki vs 2.8% in Braslav; P =0.02), or AbT-
PO alone (16.7% vs 1.9%; P =0.0001), or AbTg and
AbTPO (6% vs 1%; P =0.02). The prevalence of anti-
thyroid antibodies was not different between males
and females in the Hoiniki group; but, in both sex, it
was significantly higher compared to the Braslav
group (males: P <0.01; females: P <0.0005). The preva-
lence of circulating antibodies in the contaminated
group started to increase in subjects who, at the time
at the accident, were in uterus or new-borns (15.7%),
continued after that, and had a further increase in
children 8�9 year old (30.1%). In the control group a
very modest prevalence of positive antibodies was
found, starting in the second year of age and remain-
ing constant after that. Differences were not found
between mean values of FT3, FT4, TSH in the two
groups. Five children in Hoiniki and 6 in Braslav had

ïðåâåíòèâíàÿ ìåðà äëÿ ïðîôèëàêòèêè ðàäèàöèîííî-
èíäóöèðîâàííîãî ïîðàæåíèÿ ÙÆ ïîñëå ÿäåðíûõ
àâàðèé.

ÀÓÒÎÈÌÌÓÍÍÛÅ ÐÅÀÊÖÈÈ Ó ÄÅÒÅÉ È
ÏÎÄÐÎÑÒÊÎÂ ÈÇ ÁÅËÀÐÓÑÈ ÏÎÑËÅ
×ÅÐÍÎÁÛËÜÑÊÎÉ ÀÂÀÐÈÈ
Äëÿ îöåíêè òèðåîèäíûõ àóòîèììóííûõ ðåàêöèé ó ïà-
öèåíòîâ, îáëó÷åííûõ âñëåäñòâèå ×åðíîáûëüñêîé àâà-
ðèè, îáñëåäîâàëè 3105 ïîñòðàäàâøèõ (â òîì ÷èñëå 287
(9,2%) äåòåé áûëè â âîçðàñòå 0�9 ëåò íà ìîìåíò àâà-
ðèè � îñíîâíàÿ ãðóïïà), ïðîæèâàþùèõ â ñ. Õîéíèêè
Ãîìåëüñêîé îáëàñòè (ïëîòíîñòü çàãðÿçíåíèÿ ïî öåçèþ
5,4 Êè�êì2), è êîíòðîëüíóþ ãðóïïó, ñîñòîÿùóþ èç 5273
æèòåëåé (â òîì ÷èñëå 208 (3,9%) äåòåé â âîçðàñòå äî
9 ëåò íà ìîìåíò àâàðèè) Áðàñëàâà Âèòåáñêîé îáëàñòè,
òåððèòîðèÿ êîòîðîé íå çàãðÿçíåíà (<0,l Êè�êì2) (Paci-
ni F. et al., 1998). Äåòè áûëè îòîáðàíû ñëó÷àéíûì îáðà-
çîì ïðè ïåðèîäè÷åñêîì ïðîâåäåíèè ñêðèíèíãîâ â
øêîëàõ â 1992�1994 ãã. (÷åðåç 6�8 ëåò ïîñëå àâàðèè). Â
îñíîâíîé ãðóïïå áûëî 144 ëèöà ìóæñêîãî è 143 � æåí-
ñêîãî ïîëà â âîçðàñòå 6�17 ëåò (â ñðåäíåì 11,6±3,2 ãîäà)
íà ìîìåíò îáñëåäîâàíèÿ; â êîíòðîëüíîé ãðóïïå � ñî-
îòâåòñòåííî 95 è 113 â âîçðàñòå 7�18 ëåò (â ñðåäíåì
13±2,6 ãîäà). Íà ìîìåíò àâàðèè âîçðàñò äåòåé îñíâíîé
ãðóïïû â ñðåäíåì ñîñòàâèë 5,4±2,8 ëåò (îò 0 äî 10), ïðè-
÷åì 13 èç íèõ áûëè íà âíóòðèóòðîáíîì ïåðèîäå ðàç-
âèòèÿ; â êîíòðîëüíîé ãðóïïå � 6,5±2,5 ãîäà (îò 0 äî 12).
Ó âñåõ ïàöèåíòîâ èçó÷àëè ôóíêöèè ÙÆ (ñâîáîäíûõ
òðèéîäòèðîíèíà (T3) è òèðîêñèíà (T4), à òàêæå ÒÒÃ â
ñûâîðîòêå êðîâè) è ãóìîðàëüíûå òèðåîèäíûå àóòîèì-
ìóííûå ðåàêöèè: ÀÒ ê ÒÃ è ÀÒ ê ÒÏÎ.

Â îñíîâíîé ãðóïïå ñðåäíåå çíà÷åíèå ÀÒ ê ÒÃ ñîñòà-
âèëî 9,5±35,3 ÅÄ�ìë�1 (îò 4,1 äî 426 ÅÄ�ìë�1), êîíò-
ðîëüíîé ãðóïïû � 7,2±14,3 ÅÄ�ìë�1; ÀÒ ê ÒÏÎ
(11,3±29,8 ÅÄ�ìë�1) çíà÷èòåëüíî âûøå (p=0,0008),
÷åì â êîíòðîëüíîé ãðóïïå (4,2±4,3 ÅÄ�ìë�1). Ïîçè-
òèâíûå ÀÒ ê ÒÃ è/èëè ÀÒ ê ÒÏÎ çíà÷èòåëüíî ÷àùå
(p=0,0001) âûÿâëÿëè ó ïàöèåíòîâ îñíîâíîé (55 èç
287 (19,l%)), ÷åì êîíòðîëüíîé ãðóïïû (8 èç 208
(3,8%)); ÀÒ ê ÒÃ îáíàðóæåíû ñîîòâåòñòâåííî ó 8,3 è
2,8% (p=0,02), ÀÒ ê ÒÏÎ � ó 16,7 è 1,9% (p=0,0001), ÀÒ
ê ÒÃ è ÀÒ ê ÒÏÎ � ó 6 è 1% (p=0,02). ×àñòîòà âûÿâëå-
íèÿ àíòèòèðåîèäíûõ àíòèòåë íå îòëè÷àëàñü ó îáñëå-
äîâàííûõ ìóæñêîãî è æåíñêîãî ïîëà îñíîâíîé ãðóï-
ïû; íî â öåëîì ó ïàöèåíòîâ îáîåãî ïîëà îíà áûëà
âûøå, ÷åì ó îáñëåäîâàííûõ êîíòðîëüíîé ãðóïïû
(ìóæñêîãî ïîëà � p<0,01; æåíñêîãî � p<0,0005). Â
îñíîâíîé ãðóïïå âñòðå÷àåìîñòü öèðêóëèðóþùèõ
àíòèòåë áûëà ïîâûøåíà ó òåõ ïàöèåíòîâ, êîòîðûå
íàõîäèëèñü âî âíóòðèóòðîáíîì ïåðèîäå ðàçâèòèÿ íà
ìîìåíò àâàðèè, è ó íîâîðîæäåííûõ (15,7%), áîëåå
âûðàæåííî � ó äåòåé â âîçðàñòå 8�9 (30,1%) ëåò. Â
êîíòðîëüíîé ãðóïïå îáíàðóæåíà óìåðåííàÿ âñòðå-
÷àåìîñòü ïîçèòèâíûõ àíòèòåë ó äåòåé â âîçðàñòå
2 ëåò, êîòîðàÿ íå èçìåíÿëàñü ñ âîçðàñòîì. Ãðóïïû íå
îòëè÷àëèñü ïî ñðåäíèì çíà÷åíèÿì ñâîáîäíûõ T3 è
T4, à òàêæå ÒÒÃ. Ó 5 äåòåé îñíîâíîé ãðóïïû è ó 6 �
êîíòðîëüíîé îáíàðóæåíû ñóáêëèíè÷åñêèå ïðèçíà-
êè ãèïîòèðåîçà; ó 1 � îñíîâíîé ãðóïïû � íåçíà÷è-
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subclinical hypothyroidism and one child in Hoiniki
had slightly elevated FT3 levels with suppressed TSH.
All of them had no antithyroid antibody.

CONCLUSION
In conclusion, our study demonstrates the pres-
ence of thyroid autoimmunity in healthy children
exposed to the post-Chernobyl radioactive fall-
out. At the moment of the study (6�8 years after
the accident) the increased prevalence of circu-
lating antithyroid antibodies was not associated
to significant thyroid dysfunction (clinical or sub-
clinical hyper- or hypothyroidism). This is in
keeping with the short period of follow-up, but a
possibility of later development of clinical thyroid
autoimmune diseases, especially hypothyroidism
is very likely in view of previous similar observa-
tions in subjects exposed to other source of ex-
ternal radiation.

ACKNOWLEDGEMENTS:
Supported in part by grants from: European Com-
munities: Project JSP4 (CT 93�00�52 and CT 94�
00�90); Project NuFiSa (FI4CCT960002); Project
INCO�COPERNICUS (IC 15�CT 96 0310) Associa-
zione Italiana Ricerca sul Cancro (AIRC).

òåëüíîå ïîâûøåíèå óðîâíÿ ñâîáîäíîãî T3 ïðè ñíè-
æåííîì ÒÒÃ; àíòèòèðåîèäíûå àíòèòåëà íå îáíàðó-
æåíû.

ÇÀÊËÞ×ÅÍÈÅ
Ó çäîðîâûõ äåòåé, ïîäâåðãøèõñÿ âîçäåéñòâèþ èîíèçè-
ðóþùèõ èçëó÷åíèé âñëåäñòâèå ×åðíîáûëüñêîé àâàðèè,
îáíàðóæåíû òèðåîèäíûå àóòîèììóííûå ðåàêöèè. Íà
ìîìåíò èññëåäîâàíèÿ (÷åðåç 6�8 ëåò ïîñëå àâàðèè) óâå-
ëè÷åíèå âñòðå÷àåìîñòè öèðêóëèðóþùèõ àíòèòèðåî-
èäíûõ àíòèòåë íå áûëî àññîöèèðîâàíî ñî çíà÷èòåëü-
íîé äèñôóíêöèåé ÙÆ (êëèíè÷åñêèé èëè ñóáêëèíè÷åñ-
êèé ãèïåð- èëè ãèïîòèðåîç). Ýòî ìîæåò áûòü îáúÿñíå-
íî êðàòêèì ïåðèäîì íàáëþäåíèé, íî, îñíîâûâàÿñü íà
äàííûõ ïðåäûäóùèõ èññëåäîâàíèé ïîñòðàäàâøèõ,
ïîäâåðãøèõñÿ âîçäåéñòâèþ èíûõ èñòî÷íèêîâ âíåøíå-
ãî îáëó÷åíèÿ, íåëüçÿ èñêëþ÷èòü âîçíèêíîâåíèÿ â äàëü-
íåéøåì êëèíè÷åñêèõ ôîðì òèðåîèäíîé àóòîèììóí-
íîé ïàòîëîãèè, îñîáåííî ãèïîòèðåîçà.
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96 0310) Associazione Italiana Ricerca sul Cancro (AIRC).
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