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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.

Keywords: Chernobyl disaster, ionising radiation, thyroid gland, non-stochastic effects, chronic thyroiditis,

hypothyroidism.

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 AY.etal,
1988; Likhtarev LA. 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.

BBEJEHUE

TpuHaIATh JIET TOCIE YHepHOOBUILCKOM KATACTPORBI —
EPUOJI, JOCTATOYHBII ITO BPEMEHH, HAKOIUIEHHOMY OITbI-
Ty ¥ (PAKTUYECKOMY MATEPUAIY I OLICHKH XadPAKTEPA
TIOCJIEICTBUH U IMHAMUKY BO3/ICHCTBHS HA 3/JOPOBBE Ha-
CeJIeHU. YKe B PAHHHMM IIEPUO/] ITOC/IE aBapuu Ha Yep-
HOOBUILCKOH ADC (YADC) HAa OCHOBAHMU OIIBITA NPES-
MIECTBOBABIINUX PATUAIUOHHBIX ABAPUU U KATACTPOP
MOKHO OBUIO HPEATIONOXKUTD, YTO, 34 UCKIIOYEHUEM Ka-
TETOPUH YIACTHUKOB JIMKBUIAIIUN TOCIEICTBUN ABAPHUU
(mukBHAaTOPOB) 1986—1987 IT., XapaKTCp OOIYICHHUS
KOTOPBIX OBbUI HAUOOJIEE CIOKHBIM, OCHOBHBIE OCIE]-
CTBHA PAJUAITMOHHOI'O BO3JIEUCTBHA HA HACEJIEHUE OyyT
OOYCIIOBJIEHBI 3AI PA3HEHUEM OKPYKAIOIIEI CPE/IBI IByM
PaMOHYKIUJIAMH — HOJIOM U LIE3UEM, 4 OCHOBHBIM OP-
rAaHOM-MMUIICHBIO OyieT IUTOBU/IHAsA xxeie3a (LK) (Po-
MaHEHKO A.E. 1 coasT,, 1988, Likhtarev LA. et al., 1995).

BbIOpOC paInOAKTHUBHOTO oA B aTMoc(epy npu Yep-
HOOBUILCKOM KaTacTpode cocrasun 11,8—12 miH Ku. [l
CpaBHECHUSE:

— yreuka paauoriona B XaHgpopae (CLIA) Ha npoTsbke-
HuM 1944—-1956 r1. cocrasmia 530 000 Ku;

— BBIOPOC B aTMOC(hEPY PAINOHNO/1a IPU aBApUX HA Tpu-
Marut-Amneny (CIIA) — 10 000 Ky,

— BBIOPOC PaIMONO/1a ITPU ITOKAPE HA AaTOMHOM PEAKTO-
pe B Yunzckerie (Besmko6puranusa) — 20 000 Ku.
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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).

Benepcrsue YepHOOBUIBCKOM KATACTPOdbI 20% AKTUBHO-
CTU PAMOMO/IA PACTIPEAETIIIOCH IO YKpauHe. JJo30Bb1e
Harpysku Ha DK conocraBumsbl ¢ JO03aMH OOJIyYCHUS
IMOCTPAAABIINX HA MapIIA/UIOBBIX OCTPOBAX BCJIEACTBUE
TEPMOSIZIEPHOI'O B3PbIBA U IIPU JUIMTEIBHOM yTEUKe pa-
Jquoriona B XaHgpope (CIIA) (tabnuia 1).

TABLE 1
THYROID DOSES (Gy) IN SURVIVORS OF RADIATION DISASTERS
TABJIULA 1
[03bl O6JTYHEHNA LK (Tp) BCITEQCTBUE PAOVALNOHHBIX KATACTPO®
Radiation accident Age
under 10 years 10-18 years over 18 years
Marshall Islands Rongelap 8.1-18 3.34-81 3.35
(1954) Ailingne 2.75-4.5 1.9 1.35
Utirik 0.6-0.95 0.3-06 0.3
Hanford radioactive fallout Richland 9.1 4.85 3.68
(1945-1956) Pasco 11.75 6.25 4.76
Spokane 1.31 0.7 0.53
Chernobyl accident Ovruch 6.87 1.44 0.58
(1986) Narodichi 4.97 2.52 1.43
Pripyat 3.56 0.7 0.83
Khoiniky 1.79-2.63; 0.9-122
Bragyn| under 7 years —1.23 over 7 years — 0.62
Narovlya| under 7 years —1.4 over7 years — 0.7

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 AK., 1992; Kaza-
kov VS.etal,, 1994; Kellerer A.M., 1994; Tronko N.D.
et al,, 1994,1996,1997; Likhtarev LA. et al., 1995;
Williams E.D. et al,,1995,1996; Astakhova L.N.,
1996, Becker D.V. et al., 1996; Beebe G.W., 1990;
Bogdanova TL, 1996, Demidchik EP. 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 TIL, 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. etal,, 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.

ITpOrHO3UPOBAHHBIE CTOXACTUYECKUE TOCJIE/ICTBUS O0-
srydenus DK moaTBe pAMINC: IO OOOOIEHHBIM IAHHBIM
UCCIELOBAHUM, IIPOBEACHHBIX B YKpaune, beiapycu u
Poccuy, B pamkax nporpamm BO3, MATATD u gpyrux
MEXKIYHAPOAHBIX M HAITMOHAJIBHBIX IPOEKTOB, HANOOJIEE
OYEBH/JHBIM 1 HECOMHEHHBIM PaJUAIIMOHHBIM 3P eK-
TOM YEepHOOBUILCKON KATACTPOMHI ABHJIOCH PA3BUTUE
paka DK (Oleynic VA, Cheban AK, 1992; Kazakov V.S.
et al., 1994; Kellerer A.M., 1994; Tronko N.D. et al,,
1994,1996,1997; Likhtarev LA. et al., 1995; Williams E.D.
et al,1995,1996; Acraxosa JL.H., 1996; Becker D.V. et al.,
1996; Beebe G.W., 1996; Borganosa T.H., 1996; Jlemu-
ypk EIT. 1 coaBt.,, 1996; Buglova E. et al, 1997; Demid-
chik E.P, 1997; Serdjuk A.M.,, Bobylyova O.A.,1997; TpOHB-
ko H/I,, borpanosa TH., 1997).

OCHOBHBIMH HECTOXACTUYECKUMHU dPPEKTAMU BO3ICH-
crByd Ha DK BHEMIHUX ¥ BHYTPEHHUX UCTOYHUKOB U3-
JIY4EHUA, 1 OCOOEHHO PAJUONO/A, ABJIAIOTCA PATHUALIMOH-
HBIA OCTPBIN 1 XPOHUYECKUI TUPEOUANT U I'MIIOTUPEO3S.
JlaHHBIE TATEPATYPBI HE OAHO3HAYHBI OTHOCUTEILHO MO-
POroBeIx 103 06srydenys HIDK juist peannzaiiuy HeCToxa-
CTUYECKHX 3(PPEKTOB, OJHAKO CBUJICTEIBCTBYIOT O BBICO-
KOM paZiMOYyBCTBUTEIbHOCTU CEKPETOPHBIX KIETOK U
IIPOLECCOB ropMoHorenesa (Alcaraz M. et al., 1990).

B nponecce mopdonoruueckoit nepecrporiku DK mox
BJIMAHUEM OOJIydeHUA (IIPH MAJIBIX 034X — [0 HECKOJIb-
KHUX J1ECATBIX I'D) BBIACIIOT 5 CTAIUL:

— JUCTPO(dUA KOMIOHEHTOB CTEHOK COCY/IOB U TPOM-
0603;

— IUCTPOMUAL U HEKPO3 C PA3PYIIEHUEM (DOJUTHKYJIOB;
— OCTPBIE U XPOHHUYECKHUE BOCITAIUTENIbHBIEC U3MCHEHUS,
— (pubpPO3 KEJIE3D;

— SIUTCIUAIbHAA PCTCHCPAITVIA.
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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 (NagatakiS., 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-
VOTS.

SUBJECTS AND METHODS

Research results received over 13 year-long studies
were summarised. Studies were carried out in the
Endocrinology Clinic ofthe 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)

B narorenese HecToxXacTUYeCKUX a(PPEeKTOB OOIYICHUS
K BaKHOE 3HAYEHUE UMEIOT AyTOUMMMYHHBIE IIPOLIEC-
cel (Cho B.Y. et al,, 1989).

O BO3HMKHOBEHNH TMITOTUPEO3a HA (DOHE AyTOMMMYHHO-
IO TUPEOUANTA B OTAAIEHHBIE CPOKHU TTOCIIE OOITyIEHUA
CBHW/ICTEJICTBYIOT U PE3Y/IBTATHI UCCIIC/IOBAHMI, ITPOBE-
JICHHBIX Y IOCTPAJaBIINX [IPHU ATOMHOH 60MOAPIUPOB-
ke XupocuMbl 1 Haracaku (Nagataki S.,1989; Nagataki S.
et al.,1994), a TaxKe TEPMOSIIEPHOM B3PbIBE Ha ATOJLIEC
buxunu (Cronkite EP. et al,, 1993).

[TosyaeHHbIE TOC/IE YEPHOOBUIBCKOU KATACTPOMHI JJaH-
HBIC O HECTOXACTHYECKUX addpekrax obnyueHus DK
(pa3BUTUU XPOHUYECKHUX TUPEOUINTA, TUIIOTHPEO3A)
HEOJIHO3HAUHBL JIO3UMETPUYECKAsI MTH(POPMALIHS CBU/JIC-
TEJIBCTBYET O HEU36EKHOCTH UX BOZHUKHOBCHUS U ITPO-
THOCTUYECKOHN 3HAYMMOCTH OTHOCUTEIBHO BIIMSHUS 06-
sydenuns HIDK Ha COCTOSHUE 3/TOPOBbsI OOJIYIEHHBIX JIUII,

Pe3ynsrarel aHAJIN34 HAKOIUIEHHOI'O B PA3JIMYHBIX KJIH-
HUKAX MATEPHAJIA U JJAHHBIX O(PULIMATIBLHOM CTATUCTUKNA
IIO3BOJISIIOT IPHUHUTH K BBIBO/IY O POCTE 32007€BAEMOCTU
XPOHUYECKHUM THUPEOUIUTOM U T'HIIOTHUPEO3OM CPEIU
MOCTPA/IABIIETO HaCeIeHUsL. 10 JaHHBIM O(PUILIMATIBHOM
TOCYAAPCTBEHHON CTATUCTUKU M3 1 MUHUYEpPHOOBLIA
VKpauHBbL, TUJUPYIOIIEE MOJIOKEHUE O 3260JIEBAEMOC-
TH XPOHHUYECKUM TUPEOUTUTOM U TUIIOTUPEO30M, KaK 1
IPHU PEVINZALIUH CTOXACTHIECKUX 3(P(PEKTOB, 3aHUMAIOT
KATETOPHHU 3BAKYHPOBAHHBIX M3 30HBI OTYYKACHUA U JIUK-
BU/IATOPBL

OJIHAKO JAHHBIE O(PUITUATBHOU CTATUCTHUKH, OCHOBAHHBIC
Ha HEOJTHOPOTHON MH(POPMAITUM ITPAKTUICCKOT'O 3/IPABO-
OXPAaHEHMS, HE TO3BOJIIIOT C(DOPMHUPOBATH YCTKOC IIPE/I-
CTABJIEHHE O MEXAHU3MAX, CDOKAX PA3BUTHUS 3TUX 3200J1€-
BAHMI, UX CBS3U C PAAUAIMOHHBIM U JIPYTUMU (PAKTOPA-
MH 4BAPUH, OCOOEHHOCTEN KIIMHUYECKOT'O TCUCHMUSL.

IToaToMy ObLIN ONPEAEIEHB OCHOBHBIE 33/1a4M UCCIIE-
JOBAHUA — BBIABUTb 3aKOHOMEPHOCTH U IIPOCIECAUTD
JUHAMHUKY (DOPMHPOBAHUSA HECTOXACTUYECKUX I(PPEK-
TOB O6sTyueHrA DKy pa3myaHbIX KATETOPHUIA TOCTPAJAB-
IINX BCIEACTBUE aBapyun HAa YADC.

OBBEKT 1 METOAbI UCCIIEJOBAHUA

O60611eHbI MATEPHUAJIBI UCCIIEIOBAHUI, TIPOBE/ICHHBIX B
Te4YeHHE 13 JIET, KOTOPBIE TPOBO/IVIMCH B SHJOKPHHOJIO-
THYECKON KIMHUKE HaygyHOTo 1EHTpa pagHaIllMOHHON
Meaunynel (HIIPM) AMH VKpauHBbl, BbIC3AHBIMU OpUra-
JIAMH HA 3aIPA3HEHHBIX TEPPUTOPHSX, 4 TAKKE HA 6a3e
MCUY-1 r. YepHo6suib 1 HULL «®DHpononumMen». O6¢iaeno-
BaHbl 23 182 yenoBek (14 368 — aerert u 8814 — B3poc-
JIBIX), OTHOCAIIMXCSA K PA3TUYHBIM KATETOPUAM ITOCTPA-
JABIINX — 3BAKYUPOBAHHbBIE 13 30-KIIOMETPOBOU 30HbBI
YADC, mr11a, IPOKUBAIOIINE HA 3ATPASHEHHBIX TEPPUTO-
PHAX, IMKBUAATOPDL BbIIEIEHBI TPYHIIBI ITOBBIIIEHHOI'O
PAAUAIIMOHHOI'O PUCKA — JIETU C BBICOKUMU (OoJiee 2 I'p)
Jno3amu oonydenusa HDK; o6irydeHHbIE BHYTPHYTPOOHO
(350 pereit) 1 UX MaTepu (6€PEMEHHbBIC HA MOMEHT aBa-
pUnN); IULA, JJIATEJIBHO (HE MEHEE 5 JIET) PAOOTABIINE 1
IPOAOJDKAIONIUE PA6OTATh B 30HE OTUyX/eHUs (981), a
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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 AK. etal, 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.E, 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.

TAKKE HECAHKITMOHHUPOBAHHO ITPOKUBAIOIIHE B 30HE OT-
YYKIACHUST («CAMOCEIIBD) (176).

B Ka4eCTBE TPYII CPABHEHUS U KOHTPOJIA OOCIIETOBAIN
1500 xxuresneit Kuesa 1 TeppuUTOpUN, HE OTHOCAIIINXCA K
30HAM 3HAYUTEIBHOI'O PAJAUAIMOHHOIO 3arPA3HEHUS
(1500 uenosex).

B ycnosusax kimmHUKA HITPM AMH YKpauHbl 0OCIeA0Ba-
HBI 6179 yestoBek (1869 — nereit, 4310 — B3POCbIX); IPU
IMHJIOTHBIX» UCCIIC/IOBAHUSX, IPOBE/ICHHBIX HA KOHTPO-
JINPYEMBIX U B 30HE oTuyxjeHus — 17 003 (12 499 —
Jerert 1 4504 — B3pOCIIbIX).

CocTosiHHE TUPEOUTHOH CUCTEMBI U3YJaIH 11O €IMHONU
CTAH/IAPTHOM CXEME, BKJIIOYABIIIEH TPH 2JIEMEHTA — KIIU-
HUYECKUHI OCMOTD, YIBIPA3BYKOBOE UccieioBanme (Y3H)
DK, onpesesieHue CofEepKaHusa B KDOBU TOPMOHOB TH-
PEONAHOM CUCTEMBI U aHTUTHPEOUIHBIX AHTUTEIL

[TonyIALMOHHbBIE UCCIEJOBAHNUA IIPOBOIWIN I10 Pa3pa-
OOTAHHOM U CTAHJAPTHU3UPOBAHHON B KIHMHUKE TPEX-
ITANMHOM aBTOMATU3UPOBAHHOU CUCTEME, BKJIIOYAIOIIECH
TUPEOUIHBIA CKPUHMHI, JUAIHOCTHUKY U KIMHUYECKUI
MOHUTOPHHT (Yeban AK. 1 coasr, 1989,1991).

IIprMeneHne TONU CUCTEMBI TTIO3BOJIMIIO IIPOBECTU TUPE-
OUJIHBI MOHUTOPHHI' Y GOJIBIIOIO KOJIMYECTBA IIOCTPA-
JABIIMX O€3 JOIIOTHUTEILHOIO IPHBJICYEHA CIICIA AT -
CTOB 1 MCITOJIb30BAHMA AMIAPATYPhI, YHU(PUITUPOBATH U
CTAHIAPTU3UPOBATH JUATHOCTUKY, OObEKTUBHO OLICHUTD
JUHAMHUKY 32001€BAHUI U 3(PMEKTUBHOCTD JICYEHHSL.

Ha nnepBoM, CKpDUHHHIOBOM 3TAIl€, MPHUMEHSIN SKCIIEPT-
HYIO KOMITBIOTEPHYIO JITHATHOCTHYCCKYIO CHCTEMY «/Ira-
Ha» (Heban AK, JIumanckas [LO. 1993). Ha ocHOBaHUH
KOMITBIOTEPHOT'O aHAIN3A JAHHBIX YHU(MUIITNPOBAHHON
KapThI TUPEOUTHOT'O OCMOTPA C TIOMOIIBIO IIPOTPAMMBI
«/IlnaHa» BBICISIIOT IPYIIIBI THPEOMHOI'O PHCKA, IIPE/-
MATOJIOTMH U NATOJIOTUH:

1) mupdysnas runeprurazus LK I-1I cT.
(306 Ia—Ib ct. no kaccudukanuu BO3);

2) runepruiazus DK ¢ ogaramu yisioTHEHUS,;
3) T Py3HBIN YTUPEOUHBII 300;

4) cMeIaHHbIN 300,

5) IOIOCTPBIH TUPEOWINT;

6) XPOHUYECKHI TUPCOUJIUT;

7) TUPEOTOKCHUKO3;

8) runoTUpEO3;

9) ontyxosb K.

ITpu1 MaCCOBBIX OOCTIEAOBAHMAX C TOMOIIBIO ITIPOTPAMMBI
BbLICJIAIOT 5—10% 1111 C YKa3aHHBIMU IIPEIIOIOXKUTEIb-
HBIMU TUATHO3AMU, KOTOPBIE IPOXOIAT BTOPOK 3TAI UC-
CJIEJJOBAHUI.
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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 (T,) 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
inadults (Cheban AK. etal, 1987; Romanenko A.Ye.
ctal, 1987; Benikova EA. 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—6years — 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 T, 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") atdoses more 15 Gy (P<0.05)
(table 3).

Average T, 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-
ernormal threshold. No relationship between serum
TSH levels and thyroid dose was revealed.

Ha BTOpOM 3Tarne ¢ IOMOIBIO TOPMOHAIBHBIX, YIBTPA-
3BYKOBBIX METOIOB HCCJIEIOBAHMS, 4 IIPH HEOOXO/IMMOC-
TU U IIyHKITHOHHOM OMOIICUHN YCTAHABIHUBAIOT KIIMHAYEC-
KM IMATHO3, HA TPETHEM 3TAIIE C TIOMOIIBIO KOMITbIOTEP-
HOIM CHCTEMBbI TUPEOWTHOTO MOHUTOPHHTA «Tupeo» —
OCYHIECTBIIIOT JUINTEILHOE HAOJIIOJCHUE 32 BBIABICHHDI-
MM 6OJIbHBIMH, OLICHUBAIOT 3(P(PEKTUBHOCTD UX JICUCHUSI.

PE3YJIBTATBI UCCIIEJIOBAHU

HUccraepoBauuga 1986-1987 rr.

B octppiil nepuoj mocsie 06Iy4eHUs YaCTb HOCTPA/IaB-
MIHUX JKAJTOBAIMCH HA MTOBBIIIEHHYIO YyBCTBUTEIBHOCTD U
Jaxxe 601e3HEHHOCTD B oonactu DK, y gereit, ¢ 601b11-
MU Jjo3amu obirydeHus DK (6onee 10 I'p) ormevanu
TPAH3UTOPHOE YBEJIHNYCHHUE PA3MEPOB OPraHa, 4TO
TPAKTOBAJIOCh HAMM KaK COCY/IMCTASI U CEKPETOPHAS pe-
AKIIMS Ha BO3/ICHICTBUE HOHUBHPYIONTUX U3ITyICHUI

XapakrepusiM st 1986 1. u Havaia 1987 1. ropMOHAIb-
HBIM C/IBUI'OM Y J€TEM, 9BAKYyMPOBAHHBIX 13 30-KUJIOMET-
POBOI 30HBI U IIPOKUBABIINX B TO BPEMsI HA HAUOoJIee
3ArPSI3BHEHHBIX TEPPUTOPHUSX, B MEHBIICH CTEIIECHU Y
B3POCJIBIX, OBIIO MOBBIIICHUE CO/ICP/KAHUSA B KPOBU 06-
miero TupoxkcuHa (T,) 6€e3 CylmecTBEHHOIO U3MEHEHUS
ypoBHEH TUpeoTponHoro ropmona (TTT) u 6ronoruydec-
KH aKTHBHOI'O CBOOOJJHOTO THPOKCHHA (PoManeHKo A.E.
U coaBt.,, 1987; Yeban A K. u coasr., 1987; Benikova E.A.
et al, 1989).

B teuenne 6 mec nnociie apapun Ha YADC POCIICKUBATI
3aBUCUMOCTbD CTEIICHU THIIEPTHPOKCUHEMUHN OT BO3PAC-
Ta OOCJIEJOBAHHBIX: Y ICTEH B BO3PACTE /10 3 JIET CPEAHUI
IIOKA34TEJIb IIPEBBIIIA HOPMAJIbHBIN YPOBEHD B 2,8 Pasza,
4-6ner —B2,7 paza,7—101er — B 2,3 paza, 11-15ner —
B 2,1 pasa, y B3pociblx — B 1,9 pasa. CpenHuil ypoBEHb
THPOKCHHA B KPOBH Y JIETEN B BO3PACTE JJO 7 JIET OBLI JO-
CTOBEPHO BBIIIIE, YEM Y OOJIEE CTAPIINX JAETEU U B3POC-
JIBIX. [IpH 9TOM CIIEAYET OTMETHUTD, YTO JIO3bI OOYUYEHUA
DK y gereit Taxke ObUI OOPATHO NPONIOPIHMOHATIBHBI
X BO3PACTY HA MOMEHT 4BAPUU (CM. TAOIHLLY 2).

ITpu obayuenun UK y nereit B jose cbiie 2 I'p, cpea-
HHIT ypOBEHD T, B KPOBU JOCTOBEPHO BO3PACTAI C YBEJIU-
YCHHUECM OJO3bI, JOCTUTAA MAKCHUMAJIbHBIX 3HAYEHUH
(160,3+20,5 Hmosb ¢ 1-1) ipu 03¢ o6ayaeHus [IDK 6onee
15 I'p (p<0,05) (cM. TabinLly 3).

Yepes 7—9 mec nociie aBapruu CpeAHUE YPOBHU COLEPKA-
HUA B KPOBU T, CHU3WINCD, OJJHAKO OBUIM BBIIIIE ITOKA34-
TeJNEN B HOPMeE. JIMHAMUKA COJEPKAHUA B KPOBU Y OOCIE-
noBanHbx TTT 6puta nHAsL. Yepes 6—8 MeC IoCsIe aBapun
BO BCEX BO3PACTHBIX I'PYIIIAX HAGIIOAAIN CYIIIECTBEHHOC,
ooJiee ueM B 1,5 pasa, moBeleHHE cpeHero yposHs TTT
B KPOBH I1O CDABHEHUIO C TAKOBBIM Y HCOOTYYCHHBIX JIUIL,
IMpubmn3uTeabHO y 50% IMAIMEHTOB ITOKA3ATEIN COOT-
BETCTBOBAJIM BEPXHEMY IIPE/iesly HOPMBL Yepes 9—12 mec
IIOCJIE ABAPUH Y B3POCJIBIX U JICTEN CTAPIIETO BO3PACTA
copepsxanue TTT HOPpMaIU30BaIOCh, Y ACTEN MIIA/IIIETO
BO3PACTA ETO CPETHUM YPOBEHB COOTBETCTBOBAJ HIDKHEN
IPAaHULIE HOPMBL 3aBUCUMOCTU ypoBH: TTT' B KpoBU OT
J103b1 0OyyeHust 11K He BBISIBJICHO.
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TABLE 2
TOTAL THYROXIN SERUM CONTENT (T4, nmolsL™") IN EXPOSED PERSONS DURING THE FIRST YEAR AFTER THE ChNPP ACCIDENT
TABJIULA 2
COJIEPYKAHWE OBLLLETO TUPOKCUHA (T4, Hmonben™) B KPOBU OBJIYHEHHbIX B TEYEHWE MEPBOr0 FOA NMOCE ABAPUM HA YA3C
Age Statistical Terms after the ChNPP accident, months
of studied persons parameters 6 8 10 12
0-3 n 38 49 36 42
years M+m 251.9+11.8 151.2£10.5 109.5+4 143+12.6
P <0.001 <0.01 <0.01 <0.01
P, <0.01 >0.05 >0.1 <0.01
4-6 n 64 70 83 34
years Mzm 245.1:8.5 141.448.9 106.3+3.5 137.9+14.2
P <0.001 <0.01 <0.05 <0.01
P, >0.1 >0.1 >0.1 >0.1
P, <0.01 >0.1 >0.1 <0.01
7-10 n 124 220 162 253
years M+m 210.246.1 13144 107.1£2.8 128.6+8.1
P <0.001 <0.01 <0.02 <0.01
P, <0.01 >0.05 >0.1 >0.1
P, <0.01 >0.1 >0.1 >0.1
P, =0.05 >0.1 >0.1 <0.01
1115 n 147 214 253 158
years M£m 188.4+5.5 113.2+3.9 95.4+2 108.9+4.5
P <0.001 <0.01 >0.1 <0.02
P, <0.01 <0.01 <0.01 <0.02
P, <0.01 <0.02 <0.02 =0.05
P, <0.02 <0.01 <0.01 <0.05
P, >0.1 >0.1 >0.1 <0.01
Adults n 21 25 26 17
M+m 172.7+18.8 121.3+15.9 104.1£13 85.8+4.7
P <0.001 >0.05 >0.1 >0.05
Control Mzm 91.3+5.1

Note. P — compared to the control differeneces significance; P, — compared to the children 0-3 years old; P, — 4-6 years old; P, — 7-10 yeras old;
P,— compered to the adults.

TpumeyaHme. p — LOCTOBEPHOCTb PAa3NNYUIA N0 CPABHEHNIO C KOHTPONIEM; P — C AeTbMU B Bo3pacTe 0-3 roaa; p, — 4-6 net; ps— 7-10 net; p;— co
B3POCSIbIMM.

TABLE 3
THYROXIN AND THYROID-STIMULATING HORMONE SERUM CONTENT IN CHILDREN WITH THYROID DOSES MORE 2 Gy
(SURVEY RESULTS DATA FOR THE 1 YEAR AFTER THE ACCIDENT)
TABNIULA 3
COJEPXAHWE TVPOKCWHA W TUPEOTPOMWHA B KPOBW Y OETERA NPU [O3AX OBJIYYEHUS LK BOJIEE 2 'p
(OAHHBIE HABITHOAEHVSA B TEHEHWE 1-ro FOLA NOCITE ABAPUI)
Absorbed T, (nmoleL™) TSH (mUeL™)
dose n M m P n M m P
2-5 Gy 165 113.3 3.5 — 124 1.77 0.20 —
5-10 Gy 55 127.9 13.2 >0.1 34 213 0.23 >0.1
10-15 Gy 23 137.9 18.5 >0.1 1 2.06 0.34 >0.1
over 15 Gy 10 160.3 20.5 <0.05 9 2.07 0.39 >0.1

Note. P — difference significance compared to children with thyroid irradiation doses from 2 to 5 Gy.
lpumedarue. p — AOCTOBEPHOCTL PA3NM4MiA NOKA3aTENeil N0 CPaBHEHMIO C AETbMI NpK fo3ax obny4equs LLPK 2-5 Ip.

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.

[opMOHaIBHBIE CABUTY HA JAHHOM 3TATIIE HE HAIIUIN KJIH-
HUYECKOI'O OTPAKEHUA. Ha OCHOBAHUM PE3YJIBIATOB dHA-
JIN32 320071EBAEMOCTH IO AHHBIM PACIIPEIETIEHHOTO Pe-
TUCTPA U F'OJIOBBIX OTYETOB SHJOKPHUHOJIOTOB 34 5 JIET,
NPEAIIECTBYIOMMUX aBapruu HA YADC, MOXKHO CA€IATD 3a-
KITIOYCHUE, UTO C anpesst 1986 1. o mions 1987 1. cyrie-
CTBEHHBIX U3MEHEHNUH PACIIPOCTPAHEHHOCTH THPEOU/I-
HOM [ATOJIOI'UHU CPEAU ITOCTPAJABIIMX JICTEN HE OBUIO.

Endocrine disease prevalence constituted 5.95 cas-
esper 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).

B rpyrire MakCHMaIbHOT'O PUCKA (103bI 00myueHns DK 60-
siee 2 I'p), pacpOCTPAaHEHHOCTb 3H/IOKPUHHBIX 3200J1€Ba-
HMIT cocTaBuia 5,95 Ha 10 000 3BaKyMPOBAHHBIX JIETEA U
4,25 12 10 000 perert, IPOKUBAIOIINX HA KOHTPOJIUPYEMBIX
TeppUTOPUAX. COOTBETCTBYIOIIUI ITOKA3ATEIIb 110 YepHO-
OBITBLCKOMY pariony B 1981-1985 rr. cocrasmt 3,95, 11o oc-
TATBHBIM partoHam — 5,16 Ha 10 000 gerert (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 AK. 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 Pripyatless 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
recordedin 541 persons, 0.3—1.0 Gy —in 1,380, 1.01—
2.0 Gy —in 584 and more 5.0 Gy —in474.

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 T, values lowering — in

Taxum 06pa3om, HAOMIOJAEMBIE B TEUEHHE IIEPBOIO 'O/
TIOCJIE ABAPUU U3MEHEHMA TUPEOUHON CUCTEMBI Y IETEN
U B3POCJIBIX MOKHO OXAPAKTEPHU30BATh KAK COCTOSHUE
3YTUPEOUTHOM I'MIIEPTUPOKCUHEMHUU — ITOBBIIIECHUE
YPOBHSI OOLIEI'O TUPOKCHHA B KPOBHU 0€3 KIMHUYECKHUX
MIPHU3HAKOB TUIEPTUPEO3a. BEIPAKEHHOCTD TMIIEPTHPOK-
CHUHEMMHU ObUId OOPATHO IPONOPLIMOHAIBHA BO3PACTY
JICTEH U yepes 5—6 MeC MOCIe ABAPUH TTOCTETIEHHO CHU-
JKAJIACh; COACPKAHNE TUPOKCUHA B KPOBU JOCTUIJIO HOP-
MBIy I€TE€H CTAPLIEIO BO3PACTA U B3POC/IBbIX KBECHE 1987 1.
V perei MIaJIero BO3pacra COCTOSHUE 9YTUPEOHIHOM
TUIIEPTUPOKCUHEMHU OTMEYAINA U B 1987 1. ITpu 06myue-
Huu DK B no3ax 6onee 2 I'p orMedeHa 1030Bas1 3aBUCU-
MOCTB YaCTOTBI ¥ BBIDAKEHHOCTH THIIEPTUPOKCUHEMHN.

H3MmeneHus COAEPKaHUA B KDOBU TUPEOTPOIIHHA, HE CO-
OTBETCTBYIONINE 3aKOHOMEPHOCTAM «OOPATHON CBA3H»
CBUJECTEILCTBYIOT O HUIMYUU JPYIHUX, KDOME TUPEOHHO-
ro, IyTEX BO3AECHUCTBUA (PAKTOPOB aBAPUU HA TUPEOU]-
HYIO CUCTEMY. «BOJIHY THIIEPTUPEOTPOIIMHEMHN> YEPES
7—8 MeC IIOCJIE ABAPUH, YIUTBIBAA PE3Y/IBIAThI UCCIIEN0-
BAHWH JPYIUX SHAOKPUHHBIX PETYIATOPHBIX MEXAHU3-
MOB Y NOCTPAABIINX, CIEAYET HHTEPIIPETUPOBATD KAK
OJIHO U3 IIPOABJICHNUH dHJOKPUHHOU €34T TAIIH.

B 1ies1om, HabsmiomaeMble B Tederue 1986—1987 1. «(pazo-
BbIC» U3MEHEHMSI (DYHKIIUOHAILHOI'O COCTOSHUA TUPEO-
WIHOM CUCTEMbI OTPAKAIU OCTPYIO IIEPBUYHYIO PEAKLIUIO
Ha O6GJy4EHHUE U MOCJIEAYIOMYIO JUHAMUKY HATODU-
3UOJIOTUYECKUX TIPOLIECCOB.

HccaemgoBanus 1988-1989 rr.

B reuenne 1988—1989 IT. NpOJIOIKATINCE UCCIENOBAHNUA
COCTOSIHUA TUPEOMIHOU CUCTEMBI Y ITIOCTPAJABILIECTO HA-
CEJICHUA PA3IUYHBbIX KATETOPUHU U BO3PACTHBIX I'PYIIIL
11 IpOBENEHNA KIMHUYECKOTI'O aHAIN3a ObLIA BbICIIE-
HA I'PYIIITA MAKCUMAJIBbHOT'O PUCKA — ETH, S9BAKYUPOBAH-
Hble 13 [IPUNATA ¥ IPOKUBAIOIIME HA HAUOOJIEE 3arPs3-
HEHHOU TeppUuTOopun — B Hapoauuckom parone yKuro-
MHUPCKOH obnactu (Yeb6an A K. 1 coasr,, 1990,1991).

ITo gannbM otaena fosuMmerpun HIIPM AMH VKpauHbl
cpepHue 103bl 00ayueHus HDK y jerert, 3BakynpOBaHHbBIX
u3 [punsity B BO3pacre 10 10 jer, coctasunu 3,56 I'p,
crapue 10 et — 1,44 I'p. 3 4500 pereit, TpOoKUBABIINX
B Haponackom parioHe Ha MOMEHT aBapUH, 034 MEHEE
0,3 T'p koncraruposanay 541 gereit, 0,3—1 I'p — y 1380,
1,01-2Tp —y 584, 60nee STp —y474.

VY neren, 3BaKyrupOBAHHbBIX U3 [IpUIIATH, KO BTOPOMY-TPE-
TBEMY I'OJly ITOCJIE ABAPUM CHU3WIACH YACTOTA IUIEPTH-
POKCUHEMHU U HOPMAIIM30BAJINCh CPEAHUE ITOKA3ATE/IN
COZIEPKAHMA TUPOKCHHA B KPOBU. Y 9TUX JETEH IIPH ITAJIb-
raryu DK 6bU1a IJIOTHOM KOHCUCTEHITUN Y HEOAHOPO/I-
HOM CTPYKTYypbL Hauboiee 4acTo CTPYKTYPHBIMU U3MeE-
HEHUAMU NpH Y3U OOHAPYKUBAIU SIBICHUS YMEPEHHO
BBIPAKECHHOTO (pubpo3za DK

IIpu o6cnenoBanuu B 1986 r. PyHKITHOHATIBHOTO COCTO-
auus DK y gereit Hapogudckoro pariona npu oosyde-
HUU B 03¢ 6oiee 2 I'p (2-5 I'p) runeprupoOKCUHEMMSA
ormedeHa y 71% u3 Hux, 6osee 5 I['p — y 68%, CHIKEHHE
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2.1 and 2.8% correspondingly. Mild elevation of se-
rum TSH content was observed at that periodin 11%
of children with doses 2—5 Gy and in 7.3% — more
than 5 Gy.

Inautumn 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-

ypoBHA T, B KDOBH — COOTBETCTBEHHO Yy 2,1 1 2,8%. He-
3HAYUTEJIbHOE NOBBIIICHUE ypoBHA TTT Habmona11u B
aToT Hepuoa v 11% nerert npu fo3e 2-5Ipuy 7,3% —
6onee 5 I'p.

Ocenpio 1988 1. B noc. Hapoauuy ObIn OTOOPAHBI
222 nerert C U3BECTHBIMU UH/IMBU/Ty JIbHBIMH JI03AMHU O0-
sygenys DK, B kauecTBe KOHTPOJIBHOM I'PYIIILI OOCIC-
JIOBAHA AHAJIOTHYHASA ITO BO3PACTHOMY COCTABY I'DYIIITA U3
101 pebenka MaieBcKoro paroHa IToaraBckon obnac-
TH («4HCTBIA PAOH»). KIMHUYECKHX IPU3HAKOB TUPEO-
HUJIHOI ATOJIOTHU Y OOCJIEJOBAHHBIX HE OBLIO.

B rpymne gerei, y KOTOpbIX 1034 0onyyenys HIDK cocras-
Jsu1a 1o 0,3 I'p, yacToTa ITMIEPTHPOKCUHEMHU HE OTJIU-
4JIACh OT TAKOBOM y JETEH KOHTPOJIbHOM I'PYIIIILL, O0JICE
0,3 Tp (0,3—5 I'p) — 6bLIa JOCTOBEPHO BBIIIE IO CPABHE-
HHIO C TAKOBOX B KOHTPOJILHOM I'PYIIIIE U I'PYIIIIE JETEH C
Jnosont obnyuenus DK menee 0,3 I'p (tabnuna 4). Yer-
KO 3aBUCHMOCTU 1032—3(PPEKT HE OOHAPYKEHO.

Takyum 0OPa3OM, HECMOTPSI HA OTCYTCTBHE KIMHUYECKUX
3(P(PEKTOB, y AETEN I'PYIIILI ITOBBIIIEHHOI'O PUCKA K 1988 1
CelyeT OOpaTHUTh BHUMAHUE HA «3ATSHYBIIYIOCSI> TUIIEP-
THPOKCUHEMMUIO TP J103€ oomydenus DK 6onee 0,3 I'p.

VY perert Hapoandckoro parona KpoMe ypoBHA TUPEOU/I-
HBIX TOPMOHOB MCCJIEJOBAIN IOKa3aTeau T- 1 B-xkieTou-
HOI'O UMMYHMTETA U TUTP AHTUTEJ K TUPEOIVIOOYIHUHY
(peakiys MacCUBHOMN IeMaryIIOTUHAIIUN) ¥ K MUKPOCO-
MaJIBbHOH (PPAKIIMU TUPEOUIHBIX KIETOK (PEAKIIUSA T10-
TPEOIECHUS KOMIUIEMEHTA) (Tabau1ia 5).

B 11€710M, 4aCTOTA BBIABJICHNSA AHTUTUPEONTHBIX AHTUTE
ObLIA CYIIECTBEHHOM KaK y JeTeid HapoanudcKoro paro-
Ha, TaK U V JIETEH KOHTPOJBHOTO MaIEBCKOrO parioHa
TToNTaBCKOM 06acTH: 6oiee ueM y 30% sereit obHapy-

TABLE 4

THYROXIN (T4) TOTAL AVERAGE SERUM CONTENT AND FREQUENCY INCREASE (%) IN CHILDREN FROM NARODICHI DISTRICT
AT DIFFERENT INDIVIDUAL THYROID DOSES

TABJINLA 4

CPEQHEE COLEP>XXAHUE 11 YACTOTA MOBBILIEHIS (%) YPOBHS OBLLEr 0 TUPOKCWHA (T4) B KPOBU Y AETE HAPOLIMYCKOIO PAOHA
NP PA3NNYHBIX MHANBNAYANTBHBIX [O3AX OBITYHEHNA LK

Thyroid dose (Gy) Number of children T, average content mmol oL (M+m) T, elevation frequency (%)
Control group 101 17.8+3.8 18
0-0.3 24 12.56.8 3
P (compared to control group) >0.1
0.3-1 54 35.2+6.5 19
P (compared to control group) <0.05
1.01-2 38 42132 16
P (compared to control group) <0.05
2.01-5 68 35.2+5.7 24
P (compared to control group) <0.05
more 5 38 28.9+6.5 11
P (compared to control group) >0.05
TABLE 5
T-CELLS PERIPHERAL BLOOD CONTENT IN CHILDREN FROM NARQDICHI DISTRICT OF ZHITOMYR REGION
TABNIULUA 5
COOEPYAHVIE T-NMM®OLNTOB B MEPV®EPUYECKOM KPOBW AETEN HAPOANYCKOr0 PANOHA XXUTOMUPCKOWM OBNACTY
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 1.1320.15
1989 30 41.30+2.80 0.54+0.05 27.9+2.3 11.2+1.3 4.49+1.19
P<0.001 P<0.001 P<0.001 P<0.001 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.

Asignificant 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 T,) 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-

JKEHBI AaHTUTEJIA K TUPEOIVIOOYINHY U OoJiee uemy 15% —
AHTUTEIA K MUKPOCOMAJIBHOM (PPAKIHH. OTCYyTCTBOBAJIA
3aBUCUMOCTD YACTOTBI BBIABJICHUA AHTUTE]I OT JJO3bI 06-
sydenus DK TTpu KOPPEIAIIMOHHOM aHAJIU3E Yy OOIIy-
YEHHBIX JIETEN OOHAPYKEHA JOCTOBEPHASA 3ABUCUMOCTD
MEKY COAEPKAHUEM B KDOBH OOITIETO THPOKCHUHA M THUT-
POM aHTUTEI K TUPEOITIOOYJINHY.

I1py ncciie[oBaHUKY OCHOBHBIX 110KA3aTEJICH KJICTOYHO-
I'O U I'YMOPAJIBHOI'O HIMMYHHTETA Y ACTCH, IIPOKUBAIONTHIX
HA 3arPSA3HEHHBIX TEPPUTOPUSX, 4 TAKKE Y JIETEH, IBAKY-
MPOBAHHBIX U3 [IPUITATH, BBIIBIICHO JIOCTOBEPHOE YMEHbB-
LIEHUE OOIIEro KonudecTsa T-muMponuTos, ux T-cym-
PECCOPHOI CYONOMYIIALNN, IPeOoOIaiaHue T-XearnepHoit
cybnionysauu. CojiepskaHue B KPOBH IMMYHOIIOOY/TH-
HOB COOTBETCTBOBAJIO OKA34TEIAM HOPMBL

HMMMYHOJIOTUYECKHE CABUTU GBI HAUOOJIEE BHIPAKEH-
HBIMU y fieTed JKUTOMUPCKOM OOIACTH, KOTOPBIE ITOCIIE
[IEPEHECEHHOTO «HOJHOTO yaapa» 1986 T. IPOIOIKAIOT
MNPOXXUBATH HA HAMOOJIEE 3ArPA3HEHHON PAIMOHYKINA-
MM L€3H1s] TEPPUTOPHH.

IlepeuriciieHHbIE UMMYHHbBIC HAPYIICHUS COCTABJISAIOT
GIaronpUATHBIN (DOH I PA3BUTUA AYyTOUMMYHHOM I1a-
Tonornu K. K 6;1aronpraTHBIM I PA3BUTHUA AyTOUM-
MYHHBIX IPOLECCOB (PAKTOPAM CJIEIYyET OTHECTH U I1E€P-
BUYHYIO peakiuio DK — ayTupeongiyIo rurepTHpPOK-
CUHEMHMIO. BIIOJIHE TOIyCTUMO, UTO U30BITOYHOE CONEP-
JKaHHE OOILIETO THPOKCHHA B KPOBHU Y JIETEH IIOCIIE ABAPHUH
06€CIIEYnBAIOCh, IPH HOPMAJIBHOM YPOBHE CBOOOHO-
I'O TUPOKCHHA, €TI0 CBA3aHHBIMU (POPMAMH, B TOM YHCJIE
U C AayTOAHTHUT'E€HOM — TUPEOITIOOYIUHOM. TUPEOornooy-
JIMH MOT OKa3aTbCA B U30BITKE B IIUPKYIATOPHOM PyCIIE
NPH HAPYIIEHUH (DYHKIIUH U CTPYKTYPbI KIIETOYHBIX MEM-
OPaH TUPEOUTOB BCIEACTBUE BO3JIEUCTBHA NOHU3UPY-
IOIINX U3Ty4EHUI.

IIpu Y3U DK y pereit Hapogudckoro pariona 1984—
1986 roga posxaeHus B 12% ciayaaes crpykrypa LK 6bi1a
HEOJHOPOJHOI, B 15% — OTMEYEHO MOBBIIEHUE €€ IXO-
T€HHOCTU. Y IeTEX KOHTPOIBHOM I'PyHIIbL CKUTENer [1os-
TABCKOM OOJIACTH) 3T U3MEHEHUSA OTCYTCTBOBAII. Y 00-
CJIEIOBAHHBIX CTAPUIETO BO3PACTA PAZJINYNS ObUIN MEHEE
BBIP2KCHHBIMU.

B 1iesiom, 1ipu OO06IIEHUN PE3YJIBTATOB UCCIIEOBAHUN
1987-1989 1T. ciiegyer OTMETUTD, YTO:

— HAO6JIIO/IABIIASACA B TEUEHHE IIEPBOIO IO/l MOCJIE ABa-
pun Ha YADC nepBuUYHASA (PYHKIIMOHAIbHASA PEAKIINL
K Ha 0OIydYeHNE — SYTHPEOUAHAS THIIEPTHPOKCHUHE-
MM U KPATKOBPEMEHHAA CTPECCOBAA TUIIEPTUPEOTPOIIN-
HEMMUS — PErpecCUpOBAIId;

— YETKOU 3aBUCHUMOCTH BbISIBJICHHBIX U3MECHEHUI OT BE-
JIMYUHBI ]03 06sydeHus DK He O6bUIO BBIABICHO, OJIHA-
KO HAa OCHOBAHHHU JIAHHBIX OOCJICIOBAHUS JieTert Hapo-
JUYCKOI'O PAafiOHA IPEAIIONIOKEHO HATMYUE «IIOPOI'OBOI»
J103bl nepBruaHON peakumu DK npumepno 0,3 I'p;

— npu Y3U DK y geTeit, HOAPOCTKOB M B3POC/IBIX OOHA-
PYKUBAIN CTPYKTYPHBIE U3MEHEHMS], XAPAKTCPHBIC /IS
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phyamong 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 etal, 1991;Cheban A, 1993;
Romanenko AE.etal, 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 Gyinadults, 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;

XPOHHYECKOI'O TUPEOHINUTA ((prOPO3a), A pE3YIIBTATHI M-
MYHOJIOTMYECKUX UCCIENOBAHNUNA CBUAETEILCTBOBAIN O
BO3MO’KHOM PAa3BUTHUH 4yTOMMMYHHBIX 3200j1eBaHni [IDK;

— COTIOCTABJIEHHE JAHHBIX Y31 1 MMMYHOJIOTHUYECKUX
UCCIIETOBAHU C PAKTOM MACCHBHOI'O BBIOPOCA OGHUOIO-
T'UYECKU HEAKTUBHOI'O THPOKCHUHA (BO3MOKHO, B CBSI3U C
HAPYIIEHHUEM CTPYKTYPBI U (DYHKLIMU MEMOPAH TUPEOLIU-
TOB) IIO3BOJIICT XAPAKTEPU30BATh 3TOT NEPHO/ KAK Ha-
YAJIO PEIN3AN HECTOXACTUYECKUX 3(P(PEKTOB OOIIyUe-
Hud DK (Yeban AK. u coasr, 1991; Cheban A, 1993;
Romanenko AE. etal, 1993).

HccaegoBanus 1990-1998 rr.

Haumnnas ¢ 1990 r, ucciegoBaHmus COCTOSHUS TUPEOU/I-
HOW CUCTEMBI ITPOBO/IWIIH B /IBYX HAITPABJICHUSX:

— HNOIIYJIIITVOHHBIC UCCIICJOBAHM,

— HCCICAOBAHUA IMMAITHUCHTOB C IOBBIINICHHBIM PHCKOM
pasBuTHUsAg TI/IpCOI/IILHOI}JI IIATOJIOTHH.

1T ONYJAAUUOHHBLE uccn1eoo8anus

Knnnaunueckoe 06¢1eJOBaHNE C IPUMEHEHUEM CKPUHUIH-
TOBO¥ CHUCTEMBI «/JlmaHa», Y3 U TOPMOHAJIBHBIX UC-
CJIEJOBAHUIT ObUIO TPOBEAEHO B 1990—-1992 110y 520 7K1~
TeeH, IPOXKUBAIOIINX HA KOHTPOIUPYEMBIX TEPPUTOPU-
ax (1. Kopocrenn) 1 142 3BakyMpOBaHHBIX U3 [IpunaTu.
V3U LK ipoBeieHo Takke y 67 fereit Ko3emerkoro par-
OHA YepHUI'OBCKOI obsacTu. I'pynity CpaBHEHHs COCTA-
BWIN 1339 KOPEHHBIX KMEBJISIH PA3HOI'O BO3pacTa. Cpej-
Hue o3b1 o6sydyenusa K sxureneit . Kopocrensa (1o
JAHHBIM TUPEOJO3UMETPUYECKON ITACTIOPTUSALIAU OT/IE-
Ja gosumerpun HIIPM AMH VKpauHbBI) COCTABUIIN Y
B3pociblx 0,1 I'p, y AeTei B BO3PACTE IO 3 JIET HA MOMEHT
aBapuu — 0,244 I'p, y AeTeH, 3BAKyUPOBAHHLIX 13 ITpu-
srte — 0,71-3,56 Tp.

JJaHHbBIE aHAIN3A PE3YJIBIATOB OOCICJOBAHMS JICTCH B TE-
yeHue 1990—-1992 1t CBUJIETENBCTBYIOT, UTO K 3TOMY II€-
PHOJY 3aMETHOTI'O MOBBIIIECHUS YaCTOTHI 3200JIEBAHUN
K B 3aBUCHMOCTU OT (PAKTOPA U 1031 061ydeHus HIDK
He 6b110. OIHAKO CTPYKTYPHBIE M (PYHKIIMOHAJIBHBIC HA-
pyLIEHMs, IPEOOIaJAI0UeE Y AeTel U3 [Ipursatu (¢ Hau-
00J1€e€ CII0KHBIM XaPAKTEPOM OOJIyUYEHUS ), JAIOT OCHOBA-
HHA OTHECTH UX K I'PYIIIE HOBBIIIEHHOTO PUCKA IO XPO-
HHUYECKOMY TUPEOHUINUTY U TUIIOTHPEO3SY.

JlaHHBIE KIMHHUYECKOTIO CKPHHHUHIA B3POCJIOTO HACEIIE-
Hu I Kopocrens u Kuesa CBUIETEIbCTBOBAIH O IIPEOO-
JIAJJAHHUU THPEOUTHOM MATOJIOTUH Y JKUTEJIEH KOHTPOJIH-
PYEMBIX TEPPUTOPHIL, B OCHOBHOM 34 CYET HaJIbIIUPYe-
MBIX YYACTKOB YIUIOTHEHHUA HA (poHe runepruiazuu MK
U y3JI0BBIX POPM 3004.

Hccreooganue zpynn noéuliteHHo20 PUCKa

B KagecTBe Ipyni HOBBITICHHOT'O PUCKA PA3BUTHS TUPEO-
WJIHOM TTATOJIOTUH, B CBA3HU C OCOOEHHOCTAMU U XAPAKTE-
POM O6ITydeHS, /11 KOMILIEKCHOT'O YIITyOJIEHHOI'O OOCIIE-
JIOBAHMA ObUTA OTOOPAHBI TP IPYIIIBI HOCTPAAABIINX:

— JIETH, OOJIyYEHHBIE BHYTPHYTPOOHO;
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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 2" and 3™ trimesters
of prenatal period whose mothers lived in Pripyat
city; average doses of foetus external y-irradiation
not exceeded 13 mSv (Nyagu Al 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
inthe exclusion zone

Two groups of survivors were examined in the
Clinic in 1989-1998: workers and residents of the
exclusion zone (Cheban AK. etal, 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
in75.8% of personsin 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,

— JIUATIA, JUIUTETTBHO (¢ 1986 1) paboTarorue B 30HE OT-
TYKICHUS,

— «CAMOCCJIbI» 30HBbI OTYYKICHUSA.

Pe3yasmamot 00cne0o8anus oemeti,

O0LYyUeHHBIX BHYMPUYMPOOHO

B 1991-1992 1T. npoBeeHa UHTErPATIbHAA SKCIIEPTHAA
OLIEHKA COCTOAHMSA 340pOBba 350 ferei, MaTepu KOTO-
PBIX OBUIN 6€EPEMEHHBIMH HA MOMEHT aBapuy HA YADC —
skuTenbHULel [pursatn u Kuesa (rpyrimna cpasHenus). [1o-
JIy4EHHBIE PE3YJIBETATBI AHAIM3UPOBAIN B 3aBUCMOCTH OT
TPUMECTPA 6EPEMEHHOCTH HA MOMEHT aBapun. MHAUBU-
JyaJibHBIE 103bl 00IydyeHus [IDK y nerei, HAXOAUBIINXCsL
Ha Il u [Il TpuMecTpe BHyTPUYyTPOOHOI'O PA3BUTHSA, MATE-
PH KOTOPBIX NIpoxkuBanu B IIpunary, cocrasunu 0,1—
1,2 T'p, cpeAHue 1036l BHEIIHETO Y-OOIydeHMs IUI0/1d HE
npesbiany 13 m3s (Hary AWM. u coasr,, 1993,1995).

O06006MIIEeHHBIN AHAIN3 JIAHHBIX OOCJIeIOBAHUS JIeTEH
1986—-1987 T posxzaeHvst (OOIYyICHHBIX BHYTPHUYTPOGHO)
JIA€T OCHOBAHUS IS 3AKJIIOUEHUS, YTO K CPOKAM 0OCe-
posanua (1991-1993 1r.) y 3THX JeTel CyIeCTBEHHOM
3HJOKPHUHHOM, B TOM YHCJIE TUPEOUHOM MATOJIOIUU HE
BBIIBIEHO. OJHAKO HAJIMYME IPSIMOU KOPPETAITUOHHOIM
3aBHCHUMOCTU MEXAY 10301 obiydenus DK u ypoBHEM
TTT B xpoBHU (P<0,05) CBUAECTENBCTBYET O PUCKE CHIDKE-
HUA (PYHKITHOHAJIBHOTO cocTosanus DK B Oymymem.

Pe3yrsmamot 00C1€006AHUANUY,
OIUMENBHO PAGOMAIOUUX U NPOIHCUBAIOULUX
8 30He OmuYIHCOeHUA

C 1989 1o 1998 1. B KIMHUKE OOCJIETOBAIH JBE IDYIIIIBLI
HOCTPAIABIINX — PAOOTHUKOB U JKUTEJIEH 30HBI OTUYXK-
peHus (Yeban AK u coast,, 1992, 1994). YV un, JuInTenb-
HO, HAYUHAS C «HIOTHOTO» Tieprofa 1986 1., paboTaroniux
B 30HE OTUYKICHUS, Uy «CAMOCEIOB> 30HbI OTUYKICHUS
OTMEYEH HanboJIeE CIIOKHBIN Xapakrep obaydenus DK
B 1986 1. — «FO/IHBIH y/1ap» C GOJIBITION MOIITHOCTHIO TO3bI
IIPU CYLIECTBEHHOM COJCPXKAHHUU B CMECU PAJUOUZOTO-
OB HO/Ja HAMOOJIEE ArPECCUBHBIX, KOPOTKOKUBYIIIUX, HA
(pOHE OCTPOro U XPOHUYECKOTI'O BHEITHETO U BHYTPEH-
HET'O OOIIETO OOIYICHUSL.

IIpu o6cneoBanuu B 1991-1992 1.y 75,8% jtuii HE ObUIO
KIMHWUYECKUX IIPU3HAKOB THPEOUJIHOM NATOJIOTUH, Y
14,1% — IMarHoCTUPOBAIN IPEMOPOUTHOE COCTOAHUE
(pasnuyHble BapuanThl runepruiazuy HPK) ny 10,19 —
naTosnoruio DK (y OOMBIIMHCTBA M3 HUX — TUIIOTHUPEO3
U Y3JIOBBIE (POPMBI 3002).

B 1993—1994 rT. KOITUYECTBO JINL 6€3 KIMHUYECKUX MTPH-
3HAKOB TUPEOUHOM MATOIOTUU YMEHBITHIOCH 10 67,4%,
y 18,5% orMedeHbl NPEMOPOUIHBIE COCTOSHUS;. YIE/Ib-
HBIF BEC OOCJICOBAHHBIX C TUPECOUHON MATOJIOTHUCH
cocrasuil 14,1%. Yacrora BCTPEYaEMOCTH I'MIIOTUPEO34,
THUPEOTOKCUKO32 X ayTOUMMYHHOT'O TUPEOMNTA CYIIECT-
BEHHO HE U3MCHWJIACH, TAJIBITUPYEMBIX Y3JIOBBIX 00PA30-
Banwmtii B [IDK Bo3pocna ¢ 4,5 go 10%.

K 1995—-1998 I'T. KOIMYECTBO JIUI C UHTAKTHOM LK cpe-
JTV JUTU'TEITBHO PA6OTAIONTHX B 30HE OTUYK/ICHHS YMCHb-
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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 1* 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% (£>0.1), additional for-
mations — in 8.5% (£>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

IIIHJIOCH /10 58,1 %, rpyIia pucKa pa3BuTHsa TUPEOUTHON
ATOJIOI'MU BO3POCaa 10 31,4% 3a cyeT NaIbIIMPYyEMbIX
VIUIOTHEHUN Ha (pone runepruiasuu DK I-1I crenenu.
He3HauyuTeNIbHO MNOBBICHJIACH YACTOTA BCTPEYAEMOCTHU
THUIIOTHUPEO3a — JI0 7,2%; XPOHUYECKUI TUPEOUIUT C YBE-
smueHueMm DK IIT u 6o5ee crenenu ormedeH y 3,8% o06-
CJIEOBAHHBIX, Y3JIOBbIE (DOPMBI 30062 — Yy 8,2%. ITpu nH-
TEPIPETALUN STHUX JAHHBIX CJIEAYET YYECTD, UTO IO MEPE
BBIABJICHUA ITATONIOrnu DK — y3/10BBIX ()OPM 3002 U I'H-
NOTUPEO34, MAITUCHTOB BHIBOJAT M3 30HBI OTUYK/ICHUS.

B oTAeIpHYIO IPYIITY ObLIN BBIJIEJICHBI «CAMOCEbI» 30HbI
OTUYKAEHUS, KOTOPBIE OTIIMYAIOTCS HE TOJIBKO CJIO’KHBIM
xapakrepom obiyuenwst DK B ocTpsiit iepuon 1986 r,
HO U JUINTEIBHBIM BHYTPEHHUM M BHEITHUM XPOHUYEC-
KUM OOJIY4EHHUEM B MAJbIX 034X (HA NPOTSIKEHUUN
13 ner). Joser oonyyenus LK y «caMOCenoB» B 3aBUCH-
MOCTH OT MECTA IPOXUBAHUA COCTABIAIN OT 0,28—
0,36 I'p (c. MnbuHIIbD) 110 1,66—2,36 T'p (C. JIyOGstHKA); CyM-
MapHbI€ 1031 06ayaeHusT — ot 0,05-0,06 1o 0,7-0,8 I'p,
JIO3bI BHyTpeHHero obmyuerust — ot 0,04 10 0,6 I'p.

OcHOBHOM 3Ha4MMOM (P<0,01) OTIUYUTEIBHOH OCOOEH-
HOCTBIO CTPYKTYPbI THPDEOUHOM ITATOJIOTUHN Y IOCTOSH-
HBIX JKUTEJIEN 30HbI OTUYYKICHHA ABJIACTCA BbICOKAA (B
4 pasa BbIIIE, YEM B AHAJIOTUYHOU 11O BO3PACTY KOHT-
POJIBHOM I'PYIIIE) PACIIPOCTPAHEHHOCTD XPOHHUYECKOI'O
TUPEOUIUTA. HaCTOTA XPOHUYECKOI'O TUPCOUIUTA Y «Ca-
MOCEJIOB» YBEJIMYUBACTCS C BO3PACTOM.

JOCTOBEPHBIX PA3INYUIT YACTOTBI BCTPEYAEMOCTU I'HIIO-
THUPEO32y OOCIEJOBAHHBIX «CAMOCEIOB> U KOHTPOJIBHOMU
I'PYIIION KUEBJIAH HE OOHAPYXKEHO (p>0,05). Hactora
BCTPEYAEMOCTH Y3JIOBBIX (POPM 3004 Y «CAMOCEIOB»
(26,1%) TaKKe CTATUCTUYCCKU HE OTIIMYAIACH OT TAKO-
BOIT B KOHTPOJIBHOM rpyre (18,6%).

3aBHCHUMOCTb Y4CTOTBI BCTPEYAEMOCTH XPOHUYECKOTO
THPEOUANTA, TUIIOTUPEO3A U Y3JIOBOTO 3004 OT JO3bI
obiryaenus DK He yCTaHOBIIEHA.

B 1991-1992 1.y 104 pabOoTAIOMIMX B 30HE OTUYKACHHS
nposeieHo Y3U DK 11orydeHHbIE JAHHbIE ObUIM COIIO-
CTABJICHDBI C PE3YIBraTaMH OOCIEIOBAHMS 223 KUTEIEH
Kuesa u Kuesckort oomactu. Cpei paboTaioNnuX B 30HE
oruyxenus ypenmndenue DK sesisinenoy 11,5%, nornosn-
HUTENbHBIE OOPa30BaHuA — y 11,5% n nuddysHblie u3-
MEHEHUSA 3XOCTPYKTYPbL — y 13,4%. Cpeau JInLL, HPOXKU-
Baromux B Kuese 1 Kuesckoit o6actu (KOHTPOIbHAS
rpymia), yseamdeHue DK BeisisiaeHo y 8,1% (p>0,1), no-
IIOJIHUTEJIbHBIE OOpa3oBanHusa — y 8,5% (p>0,1), uzme-
HEHUS 9XOI'€HHOCTU U CTPYKTYphI LIDK —y 3,1% (p<0,01).

Cpenu 321 o6cieioBaHHbIX B 1993—1994 1T. COTPYIHU-
KOB 30HBI OTuy>AeHus1 Ipu Y3U namenenus B LIDK Bbrsas-
JIeHbl 'y 29,3%. YBenndenue oobeMa DK ormeueHo y 8,7%
MAIMEHTOB, B TOM 4yucie y 11,4% MyXauH Uy 2,9% KeH-
myH. Jud@ysHble UI3MEHEHUS 9XOCTPYKTYPDI, OTPAXKAIO-
ITHE, C HANOOJIBIIEI BEPOSTHOCTBIO, XPOHNYECKHE BOCIIA-
JINTEJIbHBIE WK (PUOPO3HBIE IIPOLIECCHL B TUPEOULHOM
TKAHH, OGHAPYKEeHbI y 10,6% 06CIIe/JIOBAHHBIX (Y 5% MyX-
4uH 1 12,7% sxeHIuH). OHU NPEOOIAJAIN B TPYIIIIE JINLI,
PaboTABIINX B 30HE B «MOHBIN rteproy. Kak qudpysHble,
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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
1986.1In 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 (£<0.05); cor-
relation between inhalation irradiation dose and
free thyroxin serum content is 0.351 (P<0.05)
(table 6).

TAK ¥ OYArOBBbIC N3MEHCHUS 3HAYNTEIBHO YaITE BBISBIIS-
JIA Y JKEHIMH (B LEJIOM Y 35,3%), 4eM y My>K49HH (y 13,7%).

Pegynsrarel Y3, IpoBeICHHBIX B 1995—1998 rT. aHanu-
3UPOBAJINA B PA3TUYHBIX I'PYIIIAX. Y OOCIIEJOBAHHBIX K-
Teedt Ipursttu ¥ TMKBUAATOPOB 1986 I — y KOTOPBIX
J103bl 00ydeHus1 DK Hanbonpne — B OTJIMYUE OT KU-
€BJIAH, HE PAOOTABIINX B 30HE OTUYYKIECHUA WIH ITOCTY-
NYBIINX Ha paboTy B 30HY B 1990 1., 6pU1H 60IB1IE CPEJI-
Hue oobemel 1K, Bollle 4acToTa BCTPEYAEMOCTU (PU6-
PO3HBIX U3BMEHEHUI 1 I3BMEHEHUH 3XOI€HHOCTH, 4 TAKKE
UX BBIPA)KEHHOCTD.

Pesynbrare!r Y3U LK «caMmocenoB» 1 NX pOBECHUKOB-KH-
€BJIAH OTIIMYAJIMCD JIUIID ITO OHOMY ITAPAMETPY — HAJIU-
YUIO OYAT'OBBIX Y3JIOBBIX OOPA30BAHUIAL Y O6CIIEJOBAHHBIX
B BO3pacte OT 60 JIET U CTAPIIE UX OGHAPYKUBAIIN Y «Ca-
MOCEJIOB» B 3,8—3,0 pasa yaie, yeM y kuesjiat (p<0,01). B
3aBUCUMOCTH OT 03kl O6syueHus DK y «camocesios»
JOCTOBEPHO HNOBBIIAIACH YACTOTA CHIKEHHSA 3XOT'€HHO-
cTu — OT 18% npu no3ax menee 0,5 I'p 1o 52,4% npu fo-
3ax 6onee 1 I'p. T10 JaHHBIM JIMTEPATYPBL, CHIKEHHE 9XO-
rennocTy DK XxapakTrepHO 411 ayTOMMMYHHOI'O TUPEO-
UINTA.

V UL, JUIATEIBHO PA6OTAIOMIUX B 30HE OTUYKACHUS, B
1991-1998 IT. KAKUX-THOO CYIIECTBEHHBIX U3MEHEHUI
copepxkanust B Kposu TTT 1 061IETO THPOKCHHA HE BbI-
ABJIEHO. Y «CaMOCEJIOB> OOHAPYKEHA J03034BUCUMOCTD
COZIEPKAHUA B KDOBU CBOOOTHOT'O THPOKCHUHA — KO3(-
(pULIHMEHT KOppeIsiyu 703kl 00srydeHus DK ¢ ypoBHEM
CBOOOJHOI'O TUPOKCHUHA KPOBU cocTasisieT 0,333
(p<0,05); KO3 PULIMEHT KOPPENALAU JJO3bI MHI'AIALII-
OHHOI'O OOJIYYE€HHS C YPOBHEM CBOOOIHOI'O TUPOKCHUHA
cocrasisier 0,351 (p<0,05) (Tabaura 6).

TABLE 6
CORRELATIONS (r) BETWEEN IRRADIATION DOSES AND SERUM THYROID HORMONES CONTENT IN «SELF-RESIDENTS»
TABJIULA 6
KOPPENALMNOHHBIE B3AUMOOTHOLLEHWS (r) COAEPXAHWA B KPOBI «CAMOCESIOB» TUPEOWHbLIX TOPMOHOB 1 103 OBJTYHEHNA
Parameter (number of persons) Thyroid irradiation Effective External y-iradiation | Inhalation irradiation | Internal iradiation
doses dose dose dose 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.
Mpumeyarne. * — p<0,05.

No significant relationship between thyroid hor-
mones serum content and external y-irradiation
doses was revealed in «self-residents». Average va-
lue of thyroxinemia at thyroid doses less 0.5 Gy and
0.5-1 Gy (647 pcgemL-'and 7.62 pcgemL™") was
significantly lower than in persons from control
group (9.2 pcgemL™") and at thyroid doses more
1 Gy it was not different from that in control
(10.22 pcgemL™).

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

JOCTOBEPHOI 3aBUCUMOCTHU COAECPKAHUA B KDOBU «CAMO-
CEJIOB» TUPEOUHBIX FTOPMOHOB OT J03bI BHEIITHETO Y-006-
JIy4EHHs HA BbIABJICHO. Y «CAMOCEJIOB> IIPU JO3aX OOIy-
genus LK menee 0,5 'pu 0,5—1 I'p cpeiHUN ITOKA3ATEND
TUPOKCUHEMUH (6,47 TIKre T~ 11 7,62 TIKT* MuT~ 1) 6BUT JTO-
CTOBEPHO HIDKE, YEM Y IMALUEHTOB KOHTPOJIBHOU I'PyII-
nel (9,2 nkremn!), a npu gozax obdayuenus UK 6oiee
1 I'p (10,22 nKremr ') HE OTIIMYAJICS OT TAKOBOT'O B KOHT-
POJIbBHOM IPYIIIE.

CoxpaHeHa OOpaTHASA 3aBUCUMOCTb THPEOTPOITHHEMUH
OT COJIEP>KAHUS B KDOBU CBOOOAHOIO TUPOKCUHA (p<0,01).
CopeprkaHue B KPOBU Y «camocesio» TTT 6110 JOCTOBEP-
HO HIDKE TAKOBOTO Y MAITMEHTOB KOHTPOIBHOM T'PYITIIEI
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thyroid doses more than 1 Gy (1.21 and
1.97 mUemL™, 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 UesmL-, in 18 per-
sons — more 100 UemL™); in control group a bit
elevated content (67.5 UemL-'and 92 UemL-") 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 Gysome 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

Jorin-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

TOJIBKO IIpH JJ03¢ obiydeHus 1IDK 6omee 1 I'p (cooTBeT-
crBeHHO 1,21 1 1,97 MKE[Je vt !, p<0,01).

[ToKa3aTENbHBI JAHHBIE CPABHEHUS COJEPKAHUS B KPO-
BH Y «CAMOCEJIOB» YU KUEBJITH AaHTUTEN K TUPEOTTIOOYIUHY.
V BCEX OOCIENOBAHHBIX «CAMOCEIOB> COIEPKAHUE B KPO-
BU AHTHTEJI K TUPCOITIOOYINHY ObLIO MOBBIIMICHO (0T 65
10920 EleMir !, BTOM uniciie y 18 — 6onee 100 Efle M),
y HAITUEHTOB KOHTPOJIbHON I'PYIIIBI HECKOIBKO TTOBbI-
IIICHHBII YPOBEHb aHTUTET — 67,5 1 92 EJl* Mii~! 06HAPY-
JKEH TOJIBKO Y 2 U3 19,y OCTAJIbHBIX HE IIPEBIIIAJI JJOITYC-
THMBIX BEJIMYHH.

VCTaHOBIIEHA JOCTOBEPHAS OOPATHAA KOPPEIALMOHHAS
3aBUCUMOCTDb MEXKY COJEPKAHUEM B KPOBH Y «CAMOCE-
JIOB» AaHTUTEJI K TUPEOITIOOYJINHY U YPOBHEM CBOOO/IHO-
ro TupokcuHa (p<0,01). CogeprkaHue aHTHUTEN K TUPEO-
IJIOOYJIMHY HE 3dBUCEJIO OT JI03bl OOIYUCHUS.

TakmM OOPA30M, COAEPIKAHUE B KDOBHU Y «CAMOCEJIOB» CBO-
OOJHOTO TUPOKCHUHA U THPEOTPOIIUHA 3aBUCUT OT JIO3bI
obnyueHus DK 1 1036l MUHTUBSIIIOHHOIO OOJIyYEHUS.
ITpu nozax obayueHus K 6oiiee 1 I'p oTMEYEHA HEKO-
TOPAs AKTUBALIMA €€ (PYHKIINN O6€3 KIMHUYECKUX [IPU3HA-
KOB I'HIICPTHPEO3A. DTH JIAHHBIC BEPOSTHO OTPAKAIOT
IIPO1IECCh MOpdonorndeckoi nepecrporiku MK nog
BJIMSIHHEM OOJIYYCHUS: XPOHUYECKOE BOCHAJICHUE —
(rbpO3 — pereHeparus CEKPETOPHOTO AMUTEHSL.

OneHunBasa JUHAMHUKY PA3BUTHUA TUPEOWTHOM TATOJIOTUN
B TEUYECHUE 13 JIET IIOCIIE ABAPHHU Y JIHL], PAOOTAIOIINX WU
[IPO’KMUBAIOIINX B 30HE OTUYK/ACHIS ¢ 1986—1987 1T, Ciie-
JyeT OTMETHUTD:

— TIOCTETNIEHHOE YMEHBIIIEHHE KOJINYECTBA TAITMEHTOB C
HUHTAKTHOM [1DK;

— YBEJIMYEHUE KOTUYECTBA TTAIIMEHTOB, OTHECEHHBIX K
I'PYIIIE PHUCKA PA3BUTHS THPEOUTHOM ITATOJIOTHU U C Ha-
YATBHBIMU MPOSIBIIEHUSAMH XPOHHUYECKOTI'O TUPEOUTATA
Cpear pabOTHUKOB 30HBI OTUYKIACHUS,

— MOBBIIIEHUE YACTOTHl BOZHUKHOBEHHSI XPOHUYECKO-
IO TUPEOUINTA Y JIULL TOKWIOTO BO3PACTA C BO3MOKHBIM
UCXO/IOM B TUIIOTHPEO3;

— BJIMAHWUC AYTOMMMYHHBIX ITPOIICCCOB HA PA3BUTHC
XPOHHUYCCKOI'O TUPCOUINTA.

DAKTOP UTUTEIBHOCTH PAOOTEI B 30HE OTYYKIECHUA HE
ABJIACTCA ONPEICIIONIMM B PA3BUTUN THUPEOMHOMN I1a-
TOJIOTHH, 6OJICE 3HAYUM «HOHBIN yiap» 1986 1. BeisiBicH-
HasAg TUPEOUAHAA MATOJOTHUA Y PAGOTHUKOB M JKUTEJIEH
30HBI OTYYXK/ICHUSA MOXKET ObITh OLIEHEHA KAK IIPOSIBIIE-
HHE HECTOXACTUYECKHX 3(PMEKTOB KOMOMHUPOBAHHOTI'O
PagUALIMOHHOI'O BO3JeHCTBYA Ha ITDK.

Pe3yasmamust ananu3a OaHHsIX
2o0CnUMAanu3upPoOBaAHHbLIX NAUUECHINOE

Pe3yBraThl HOMY/ISIITUOHHBIX UCCIIE/IOBAHUET COTIOCTABH-
MBI C PE3YJIBTATAMHU AHATTN32 CTPYKTYPBI TUPEOUTHOM I1a-
TOJIOTUH TOCITUTATU3UPOBAHHBIX GOJIbHBIX. [IpU aHAIH-
3¢ OCOGEHHOCTEIN PA3BUTHSA U TEYECHUS XPOHUIECKOT'O
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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-
pothyroidismy;

— 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. etal, 1987,1989—
1992; Benikova EA. et al,, 1989; Cheban AK. et al.,
1993, 1997, Romanenko AE. 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 y-irradiation (liquidators working dur-
ing the «iodine period» in 1986 and evacuees from
Pripyat city and neighbour settlements).

TUPCOUINTA M UX UCXO/]A B TUTIOTHPCO3 Y IMKBU/IATOPOB
aripessi-mast 1986 T. v JTnIT, 3BAKYUPOBAHHBIX 13 [IpHUTIs-
TH, 11O JAHHBIM KJIMHUKH CJIEyeT OTMETUTb:

— HecToxacTudeckue addexrol oomydenus DK — pas-
BUTHUE XPOHUYECKOI'O TUPEOUNUTA U TUTTIOTUPEO3Y;

— I'PYHITY HOBBITIEHHOI'O PUCKA BOBHUKHOBEHUS XPOHH-
YECKOT'O TUPEOUIUTA COCTABUIM XKEHIITUHBI;

— CpEN 3a60JIEBIINX XPOHIYECKUM TUPEOUTUTOM I'PYII-
I1y IIOBBIIIEHHOI'O PUCKA PA3BUTHA TUIIOTUPEO3d COCTAB-
JIAIOT AETU (HA MOMEHT dBAPUN) U XKCHIIIUHDI,

— TEYEHHE AyTOUMMYHHOI'O TUPEOUANTA Y JIMKBHUIATO-
POB M JIMLI, IPOKUBAIOIINX HA 3AIPA3HEHHBIX TEPPHUTO-
PHSX, OTJIMYACTCS OBICTPOM CMEHOM THIIEP- U 3yTHPEO-
UAHOM CTaAUN TUIIOTUPEO3OM;

— cpezir 60JIBHBIX XPOHUYECKUM THPECOUIUTOM PACIIPO-
CTPaHEHA ICUXOCOMATUYECKAsI ITATOIOTHSL

SAK/IIOYEHME

B 11es1oM, aHATHM3 HAKOTICHHOT'O 32 13 JIeT MCCICOBAHWI
MATCPUAIA TACT OCHOBAHNEC KOHCTATUPOBATD HATUYNC Y
OBIYYEHHOT'O HACEJICHMS KTHHUYECKOM PEATN3aI MK HE-
CTOXACTUYECKUX 3(PpPpeKrToB obrydeHus K — xpoHu-
YECKOI'O TUPEOUNUTA U runorupeosa (Hedan AK. u co-
aBT., 1987,1989—1992; Benikova E.A. et al,, 1989, Che-
ban AK. etal, 1993,1997, Romanenko A.E. et al,, 1993).

TeueHune 3TUX 3a00IEBAHUI, XPOHOJIOTMYECKUE OCOOEH-
HOCTH UX PA3BUTUS y IOCTPA/IABIITHX UMEIOT XaPAKTEPHBIE
JUISI HECTOXACTUYECKUX 3(PPEKTOB OOITYIEHUS CBOMICTBA —
HEMOCPEACTBEHHOE HAYAJIO PA3BUTHSA (IIEPBUYHAS PEAK-
L151) TTIOCJIE ABAPUH, HAJTMYHE TTIOPOTOBOI JI03bI OOJTyYEHUS
DK (6mm3kort k 0,3 I'p) U 103032aBUCUMOCTU HA PA3IUY-
HBIX 3TANAX Y PA3JIMYHBIX I'PYIIT OOCIEOBAHHbBIX.

B orimmuune OT CToXacTudeCcKux a(pdekros — paka DK,
pean3aisa HECTOXACTUYECKUX 3(D(PEKTOB HAOIIONAET-
CsI TIPEUMYVIIIECTBEHHO CPE/IU B3POCIIOrO O6IYIEHHOTO
HACEJICHUS, M, OCOOEHHO, Y >KCHITHH.

BospacTHele OTINYNA B PEVIN3ALMH CTOXACTHYECKUX U
HECTOXACTUYIECKUX 3(pheKToB 0OiydeHws1 LK obycnosiie-
HbI OCOOEHHOCTAMH BO3ZHUKHOBEHUSI OHKOJIOTUYECKUX
MPOLIECCOB, PAZIUYMAMH B 4IANITHBHBIX U KOMIIEHCATOP-
HBIX MEXAHU3MAX THPEOUTHOIM CUCTEMBI ICTEH U B3POCIIBIX.

Hammwm JaHHbIe TOATBEPAKAAIOT CYLIECTBEHHYIO POJIb AyTO-
MMMYHHBIX MEXAHHU3MOB B PA3BUTHU OTJAJICHHBIX HECTO-
XacThudecKkux addexros obayuenus DK — xponuygec-
KOI'O TUPEOUMTA C UCXOJIOM B I'MIIOTHPEO3.

['py1iny JMIL TOBBIIIEHHOTO PUCKA, Y KOTOPBIX CIEAYET
HPOTrHO3UPOBATH HAUOOJIBIIEE KOTTMYECTBO XPOHUYECKO-
I'O TUPEOUNUTA U TUIIOTHUPEO3A, COCTABJIIOT JIULIA, IIEpe-
HECIINE HAUOO0IIeE CJIOXKHBIHN Xapakrep ooryuenus DK —
COYETAHHOE OBIIYIEHHE CMECHIO PA/IMOU30TOIIOB HO/1a HA
(pOHE BHEITHETO Y-OOIyYEHUS — JIMKBUAATOPBL, PAOOTAB-
IIKE B «<HTOIHBINA [IePproj1» 1986 I 1 JINIIA, 9BAKYUPOBAHHBIC
n3 [IpunaTH 1 6IIU3IEKAINX HACETIEHHBIX ITyHKTOB.
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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 "'l and radioiodine
isotopes with shorter half-life periods and external
y-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.
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Aemuouur EIL, [[ot6 AD., JIyunuxose E.D. Pak
IIIUTOBUTHOM JKEJE3DI ¥ JEeTEN (ITOCJIEACTBUA ABA-

BbIBO/IbI

1. Ha BCEM IIPOTSKEHU U IIEPUO/IA ITOCIE aBapyUr HAa YADC
y TIOCTPAAABIINX OTMEYAIOT U3MEHEHUS B TUPEOHUJHONM
CHUCTEME, XaPAKTEPHBIE I HOCTENEHHOTO PAa3BUTUSA
HECTOXACTUYECKUX A(PPeKrTOoB 0bIyueHms K.

2. B TeueHue nepBoro rofia Mocje aBapruu HAOIIOA AN PaH-
HIOIO NIEPBUYHYIO peakuuio DK Ha obiryueHue — ayTu-
PEOUAHYIO THIIEPTUPOKCUHEMHUIO, KDATKOBPEMEHHYIO
CTPECCOBYIO TUIIEPTUPEOTPOITMHEMHIO C HOCJIETYIOIINM
BOCCTAaHOBJICHUEM CHUCTEMBI TUPOKCUH—TUPEOTPOITHH,
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