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KOMIILIOTEPHBII AHAJIU3 ICKA3ATEEI
PUCKA PA3BUTHS THPEOUIHOI
IIATOJIOTUHU V JETEH, MPOXUBAIOIIUX
B YCIIOBUSIX MYJIbTU®AKTOPUAILHOI'O
3ATPSI3BHEHUSI OKPYKAIOLEN CPE/IbI

HIH oemceroit onkorozun v aesamotoaun, Jadopamopus
Aeduyunerott kubepnenumu, HHIH knowqeckoli onkorozun, omoeaemie
srdorpurionozu Poceutierott sedwmpmiceroit akadesun nocaeounaoimoso
oOpusocan

Apapus Ha UepHoObIILCKOI aTOMHOI JIEKTPOCTAHLHH
(YADC) npupena x paguaunoHHomy 3arPsA3HEHHIO OTPOM-
HOW TEpPPUTOPHM HecKonbkux obnactelil Poccun. Camas
HEOIATONPHATHAS PALMAUHOHHAS OGCTAHOBKA CHOXHIACH
B bpanckoii, Tyabckoit, Opnosckoii Kanysxckoit obnac-
Tax. IIpn paanaunoHHO-3MMAEMHONOTHYECKHX HCCIEI0Ba-
HHSX B HUX BblAeNeHbl 22 pailoHa ¢ IOTHOCTBIO BbINafeHMs
PaAMOAKTHBHBIX ocaakoB (no *'Cs) ot | go 15 Ku/km?
(6], B xoTOpbIX mpoxusaer okono 200 Tic. meTeil.

OCHOBHBIMU PALHOAKTHBHEIMH 31EMEHTAMH, NpeACTaB-
JIAI0WHMMI OMACHOCTDL 1S HACENIEHHA, ABAAIOTCA H30TOMbI
HoAa, ue3nd, CTPOHUMA. B DPasBUTHM MATONOTMM LUHTO-
BuaHOM xenesnl (LK), ocobenHo B meTckoMm n NOAPOCT-
KOBOM BO3pacTe, 0coOyr0 pPONb MIPAET PAAMOAKTHBHbIII
iion ("'I). IMy6nuxauun nocnegHux fer [2, 4, 9] yxaseiBatOT
Hd 3HAUMTENLHOE YBENWUEHHE Y JAeTe THpeoMgHON na-
TOJIOTHH, B TOM 4YHCJIE ¥ OMNYXOJEBLIX 3a00JIeBAHMIA.

Henb HacTOAIErO HCCNENOBAHNS — AHATH3 COCTORHMS
340pOBbA M TOPMOHANIHOTO CTaTyca y neTeit ¢ yBemu-
ueHHoil 1K, npoxusaromux B 30Hax NOPAXEHHUs paauo-
HYKIIHIAMH, A TaKKe BbISABIEHUE (AKTOPOB PHCKA PA3BUTHSA
TUPEOMIHON MATOOTMH M BLIPAGOTKA PEKOMEHAALMII Mo
(bopMHPOBAHHIO TPYNN OHKOMOrHYECKOTO pHCKA Cpean AeT-
CKOTO HACENEHM.

Marepuant 1 setoan. Cotpymskamu HUUW JETCKOH OHKOJIOTHI
OHLl PAMH 6rima nposegeria AHcnarcepu3alns ACTCKOro HacemneHis
Tpex pationos Oprnosckoii obnacti (CoepanoBekoro, 3anerowielckoro
1t Hopo-[epenetinkonekoro), UncieiiocTs KOTOPOro cocrasisieT OKOJIO
Il Toic. Meanunickony o6enegosannio noaseprityto 6once 3 Tuic. Aereii,
T. €. MpPAKTUUECKIl KaXAbll ueTBepTuiil peGenok.

O6cnenopannbie pafionnl oTHOCATC K Ccebekoil MECTHOCTH, 1A KO-
TOPOIl, N0 CBEACHHSM MECTHLIX cNy*K6 CAUIDMNAHAM3OPA, XapAKTepHA He-
Gnaronpusitias skojormueckas cUTyawi, cps3aNpas ¢ 3arpssteniien
MOUBLI, TICTOMIHKOB BOAOCHAGKEINISI 11 NPOXYKTOB MHTAHHS CelbCKOXO-
3ACTBEHNLINK TORCHKAITAMI. XapaKTepHCTHRA TOTHOCTH PAAHALIOHIIOrO
3arpastenig aTHX Teppurtopuii [6] upeacrasnenst B Tabn, .

B nocnemite roant nousoseamii Giino HAYUHO J0KA3AHO [HOBCEMECT-
1oe OBCMICIIE NOUB BAKIILIM MIUKPOIEMEHITOM — {I040M [5]. Opnosekas
OBMICTL ABSIACTC OUAFOM IPHPOAIOIT HOMION HEAOCTATOMHOCTI 1 3H-
Aemiieckoro 306a. Paee nasu 6nm nonyuenst gatnnie o BLIPAXKCHHOI
HanpsekenuoceTit — jo 48% — 306n0it augemun na oBcncaonantinix Tep-
putopisx [3].

TTo kpurrepiisine BO3, CUNICTBEINIO AUCKBATIM METOOM onpeiencHis
ffo/utoro obecnevcint opratmsaa MCIOBCKA JOMKIL CAYHKITL e Koc-
BCIMILIC XAPAKTEPHCTIKIL CPEABL, @ NPSMAst ONCIK 1O IKCKPeIun o1
¢ Motoii. Kak nokasamin neeneosanis, nposeetnisie na Kaenpe aerckoit
UIOKPIIONOrHi Poccitiickoli akageint nocaeuniaoMoro obpasosarurs,
NOKWSATCNL MCANAnLL foAypiti coctawisier 39 MR/ 1pit nopae Go:ee
100 skr/n [2], aro orpamacr yaepeimo BLIpakenuntil ot aeduuur
(uunbie npegocrasnenst J. E. Wi, T, H. Bacnmofi, 1995 r).

129 manwerrron 13 qnena oemotperbix BPAMAMIL HMETIT THPCOHMTYIO
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The Chernobyl catastrophe led to pollution of a
vast territory of several Russion regions. The radiational
situation is the poorest in Regions of Bryansk, Tula,
Orel and Kaluga. Radioepidemiology studies detected
22 areas with a children population about 220,000 in
which density of radioactive ('¥Cs) fallout ranged from
1 to 15 Ci/sq.km [6].

The main dangerous readioactive elements are iso-
topes of iodine, cesium, stroncium. Radioactive iodine
contributes significantly to development of thyroid pa-
thology, especially in children and adolescents. Recent
publications [2,4,9] report of a considerable increase in
thyroid childhood pathology including neoplastic dis-
eases.

The purpose of this study was to analyse health
and hormonal status in children with thyroid enlargement
living in areas with nuclide pollution as well as to de-
termine thyroid pathology risk factors and to develop
recommendations for screening groups at high risk of
cancer among the children.

Materials and Methods. Workers of the Research Institute of Pe-
diatric Oncology and Hematology, CRC RAMS, conducted a medical
survey of pediatric population of three areas of the Region of Orel
(Sverdlovsky, Zalegoshinsky and Novo-Derevenkovsky) with popu-
lation about 11,000. More than 3,000 children, i.e. practically every
forth child, underwent medical examination.

The study was performed in rural areas with poor ecological situ-
ation due to pollution of soil, water and foods supply sources with
agrocultural toxicants. Radiation pollution pattern in these territories
[6] is presented in table I.

Soil scientists note depletion of an important microelement iodine
[5]. The Region of Orel is a place of natural iodine deficiency and
endemic goiter. We previously obtained cvidence of a marked in-
tensification up to 48% of the goiter endemy in the territory studied
[3].

According to WHO criteria direct measurement of iodine excretion
in urine, rather than indirect assessment of environmental charac-
teristics, is the only adequate methodology of determination of iodine
supply to the human body. According to findings of the Chair of
Pediatric Endocrinology of the Russian Post-Graduate Medical Train-
ing Academy ioduria median in the territories studied was 39 meg/l,
the normal level being 100 meg/l (2], which was evidence of moderatc
iodine deficiency (data suppliecd by D.E.Shilin, T.N.Vasina, 1993).

Of the number of children examined 129 had (test group) and
88 had no (control) thyroid pathology. In the test group 121 children
had dilluse thyroid enlargement (grade 1 20%. grade 1 30%. grade
11 30%), and the remaining 8 children presented with nodular goiter.
All the children were living in the same territory. The patients age
was ranging from 3 to 16 ycars.

Our findings conlirmed the greater proneness of females to thyroid
pathology: the relationship of girls and boys was 65% versus 35%
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P00 (OCnoBiast rpyna), a 88 ce e et (KORTPOILI rpyHia).
B ocnosrioii rpymie y 121 pebenka mviesocn sunysnoe ynesmnuerne
K (1 crenenr y 20%, 11—y 50% 10 HH -y 30%), a y 8 — y3ioBoii
300. Bee et npomnBunn Ha 0IX 1oTex ke reppurophsx. Bospacr

-

obenejlopannpix or 3 jgo 16 Jer.

Hamm jgutisie oA BepAIsi H3BCCTHLIC NPCIACTABACINGL O HIpe/pac-
HOJIOKCHIOCTIT K THPCONANOI MATOMOTHIT B OCHIOBHOM JIIIL KCHCKOTO
HOJKL COOTHOLLCINIC JICBOUCK 11 MAILUNKOB coctasiio 05% : 35% u
JIOCTOBEPIO HE PANNINATIOCL, B OCHOBHOI 1T KOUTpONLHoil rpynmax.

Ocofoc Brmaniie B pabote obpamasoch na cps3n natonorin DK
¢ OTSIFOLICHHBIN CCMCHHBIN AHAMHC30M MO THPCOHAHOIT [ATOROMIT I
OHKOMOrHYUCCKIIM 3060/CBAISIM, HA COCTOSNIIC 3/I0POBLS MATEPH 11 OTLIA
peletika, npodeccnotanniblii cratye pojuiresncii i npodBpetocTy; yTou-
nsutack epsi3s 3abonesanunii LK y pebettka ¢ dakrom yuwactus cro otua
B JIKBIAIUGT nocneactBHil asapun a YADC.

Fopmonansiibic MOKA3ATCRN THPCOIIOTO KOMIUIEKCA OLCHHBAIH Me-
TOAOM PATHOIMMYHIIONO A3 MO COJAEPKANNIO B CLIBOPOTKE KPOBH
Tupeorpontioro ropmona (TTI, MIT AUAC — Kpacnospek), Tpuitolt-
Tuponuna 1 tupokenua (T3 n Ty, CI1 BEJTOPUC — Benapycs), thpe-
ornobymmna (TT, TTO MBOX — Benapycb). AHTHTHPCOMAHbBIR ayTOHMMY-
HIITCT HCCACAOBAII PAAHOIMMYHOIOTIIYCCKIIM METOIOM MO TYMOPUILHOMY
3Berty nytem onpenenenns atrmiren k T (ATTE, [TO MBOX — Benapycs).
B kauectse necrietiiiueckiix OnyxoneBbIX MAPKEPOB CAYXKIUNL Jaltible O
COACPIKAINI B CLIBOPOTKE KPOBII pakoBo-oMOpHonansiioro atrrirenta (POA),
Ba-sutkpornobymiia (B-MI) 11 gepprrinia (FER), otenrcunnie pagons-
MYHOJIOTHUECKIM H HMMyHopaanosMerpitecknm Merogamin (10 MBOX —
Benapycs) [8, 10].

Hndopmaiis o6 obcnepoBaniplx AeTAX OLITa BHECCHA B KOMMbIO-
TCpHyIo KOHCYNBTATHBHYIO ciicTeMy ¢ Oasofi manubix VEBER, paspa-
Boranylo B nabopatopun memiuutckoil xnbepitetukn OHLH PAMH.
Hauunas ¢ (993 r. ¢ nomouibio 3Toii CHCTEMBI OCYLIECTBASIOTCS AHHA-
MHUECKOE HADIIIOACHHE 30 COCTOSHHEM 300POBLA HeONAronony HbIX Aeteii
H3 301, MOPAKENHLIX MAJIBIMI A03AMH PAAHOHYKITHAOB, H CTATHCTHYECKHIT
anann3 pannbix [f, 7}

Pesyabratsl. Ilpn usyuenun cemeilHoro aHamHesa
JIeTel, NPOXKUBAIOWUX B 30HAX PAJIHALMOHHOIO KOHTpPO,
YCTAHOBJIEHO, UTO MO OHKOJIOHUECKHM 3a00eBaHHAM OH
oTarouieH B obeux rpynnax B paBHOH Mmepe (11—17%).
OTKJIOHEHHS B COCTOSIHMM 3JOPOBbS MaTepH B OCHOBHOIA
rpynme oTMeueHsl B 22,5% cnyuaes, NpUUEM CYLIECTBEHHYIO
[OJII0 B CTPyKType 3abojneBaHWi coCTaBMIIa MATOJNOTMA
K (65,5% B ocHoBHO# rpynne u 15,4% B KOHTPONLHOI;
p <0,05). AnamnHe3 marteped y AeTeil OCHOBHOW Tpymnmnbl
Obi1 B 7 pa3 uallle OTATOLIEH THPEONATHAMM, UEM KOH-
TposbHoOll (14,7% npotus 2,2%; p < 0,05).

VY oTuoB paznuuHas XpoHHueckas NaTONOTHA B LEIOM
BbIIBJICHA B OCHOBHOi TPYyMNMe BIBOE PeXe, YeM y MaTepeil
(10,8% npotur 22,5%; p <0,05), a 3aboneranns LK —
B 10 pa3 pexe (1,5% nporus 14,7%; p <0,01). B xon-
TponbHOH rpynne oba poaurtens umenu nartojordio IXK
OJMHAKOBO 4acTO (pa3sHHLA CTATHCTHUYECKH HElOCTOBEPHR).
CnegoBartenibHO, NO HALIMM JAHHBIM, COCTOSHHE 3/0POBbS
OTUA NMPAKTHYECKH He MOBNMANO HAa PA3BHTHE TUPEOHIHOM
MATOJOTHH Yy WX AETei.

Cpenn pgeteii, oTUbl KOTOPbIX NPHHUMAIH yyacTHe B
MukBHAauuK nocnegcteuii aBapumn Ha YADC, annemmnuec-
xoe ysemmuenne LXK BoisBneno ¢ uacroroii §,2%, T. e.
He wuaule, veMm y poanBlwnxcs fo asapun [3]. Hamu He
OOHApYXEHO CTATHCTHUECKO! CBA3W PAZBHTHA THPEOHAHOM
NMaToNIOTHH Y jeTel ¢ (axToM yuacTHs HX OTUOB B JIHK-
BHAALUN TOCIAEACTBHIT 2TOH aBapHH.

B npemopOHAHOM aHaMHE3e y KaKAOro BTOPOro pe-
OeHKka OCHOBHOIT IPYNMbi OTMEUASHCL Pa3HOOGpazHble co-
MaTHUECKHE 3a00MeBaHMS.

[Tpu onpoce geteil obpautano Ha cebs BHHMAHHE 3Ha-
UHTEAbLHOE KOMHMUECTBO KAJIOD MALHEHTOB, MMEBLUIHX JH-
Jemuueckoe ysennuense UMK, na rosoBokpyxkeris u ue-
danrni, KoTopble MNOUTH B 4 pasa NPeBbICHIH TAKOBbIC

Ta6nuya 1 Table 1

XapaktepucTuka paanalMoHHON cUTyauunu

B obcnenosaHHbIx panoHax Opnoeckown obnactu nocne
aBapuu Ha YA3C

Radiation situation in areas of the Region of Orel after
the Chernobyl catastrophe

MNoTHOCTL 3arpR3HeHus, Ki/km?2

Paiton Opnosckoit obnactu
137Cs 131 (pekoHCTpYKUMA)

3aneroweHckui 2,13 (0,24—9,26) 4,40 (0—57,08)

Zalegoshinsky
Hoso-[lepeBeHbKOBCKIAN
Novo-Derevenkovsky

Ceepanosckuii
Sverdlovsky

1,73 (1,26—2,64) 5,07 (0—17,19)

2,26(0,18—10,98) | 5,24 (0-—63,99)

137Cs 137 (reconstruction)

Area of the Region of Orel
Pollution density, Ci/sq.km

NMpumeyaHue. MNpueeneHbl cpeagHue nokasaTtenu yAENbHOW aKTMBHOCTY,
B cKoBKax — MUHUMARbHbIE N MaKCUManbHbe 3HAYEHUR.

Note. The table presents mean values of specific activity; numbers in
parentheses show minimal and maximal values.

and failed to show any significant difference in the test and control

group.
Much attention was paid to the thyroid pathology relation to

familial history of thyroid diseases and cancer, to health of children's
parents, the parents’ occupation and exposure to occupational risk
factors. The investigators also checked the relation of thyroid pathology
in children to participation of their fathers in the Chernobyl catastrophy
liquidation activities.

Thyroid hormonal status was evaluated by content of serum thy-
roid-stimulating hormone (TSH, MP DIAS, Krasnoyarsk), triiodothy-
ronine and thyroxine (T3, T4, SP BELARUS, Belarus), thyroglobulin
(TG, PO BELARUS, Belarus) as measured by radioimmune assay.
Anti-thyroid immunity was studied in the humoral component by
measuring titer of antibody to TG by radioimmunological assay
(ABTG, PO IBOH, Belarus). Serum carcinoembryonic antigen (CEA),
beta-2-microglobulin (B-2-MG) and ferritin (FER) measured by ra-
dioimmunological assay and immunoradiometry (PO IBOH, Belarus)
were studied as non-specific tumor markers [8,10].

Information on the children examined was edntered in a VEBER
consultative computer system with a data base developed at the Labo-
ratory of Medical Cybernetics of the CRC RAMS. Beginning from
1993 the system is used to monitor changes in health of children
living in territories with low-dose radionuclide pollution and to carry
out statistical data analysis.

Results. Study of familial histories of children living
in areas of radiation control discovered equal cancer
load in the two groups studied (11-17%). Deviations
in mother’s health were detected in 22.5% of children
from the test group, thyroid pathology mainly accounting
for the deviations (65.5% in the test group, 15.4% in
the control; p <0.05). Thyroid pathology of mothers
in the test group was 7-fold as frequent as in the control
(14.7% vs 2.2%, p < 0.05).

Chronic pathology in fathers in the test group was
detected two-fold less frequently than in the mothers
(10.8% vs 22.5%, p < 0.05), thyroid pathology was 10-fold
less frequent (1.5% vs 14.7%, p < 0.01). In the control
group thyroid pathology was found in mothers and
fathers at equal frequency (the difference was not sta-
tistically significant). Therefore, the fathers’ health status
had practically no effect on thyroid pathology in their
children.

Rate of endemic thyroid enlargement in children
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Table 2

CratcTuyeckas xapakTepucTHKa TUPEOWAHbLIX ropmMoHoB
y Aeten (X M)

Statistical characteristics of thyroid hormones in children
{mean+SD)

Tabnvya 2

I'pynna geteit
Moxasarens | Y3HCE,B7I:_IM8 )3060M Cy fe”nfiyj:;ﬂ” Korz;p_oré;r;ag
¥ WX (n = 100) -
TTT, mEa/n 1,86 £ 0,36 1,59+ 0,20 1,09 £ 0,11
TSH, mu/
T4, HMONB/N 107,9+54 106,8 + 2,6 118,45+7,87
T4, nmol/l
Ta, HMmonbe/n 1,80 £0,15 1,80+ 0,05 1,67 £0,09
T3, nmol/l
T, Mkr/n 51,4+£123 27,13+2,07 18,1+1,5
TG, mcgit
TalT3 60,7 £ 2,7 63,5+2,3 74,9+52
TalT3
(Ta+Ta)/TTT 68,3+ 14,0 146,6 £ 60,9 110,3+15,5
(Ta+T4)/TSH
with diffuse
with nodular thyroid _
Parameter goiter (n=8) enlargement (n = control (n = 62)
100)
Group of children

y mereit 6e3 306a (60%; p < 0,05). B 0CHOBHOI rpynmne
TaKKE BABOE ualle NPEAbABIAINCL Xanobbl Ha cybdes-
PHIILHYIO Temmepatypy umu Hounble noTsl (18% nportus
8%; p < 0,05). ITpu 3TOM uacToTa Ipyrux HecrneunpUuuecKux
*anob CyObeKTMBHOrO XapakTepa B CPABHHBAEMbIX rpyn-
Nax NPaKTHYECKH HE pa3Inyanach.

IIpn KTMHHYECKOM OCMOTpE CyLUECTBEHHOE BHHMAHME
TNPHBJIEKIIO 4aCTOE yBENHUeHHE MepH(epUuecKrX TUMPO-
y3nmoB 'y nmereli ¢ auddysHbiM ysenuuennem LK — no
40,3% cnyuaes. Taxkoe HeoBbIUHOE COUETAHME anbdysHoro
yBemuuenus DK ¢ numdoazenonarueii, BO3MOXHO, OI-
PEACTIAETCA BbICOKOH NPEAPACTONOKEHHOCTIO JeTell ¢ TH-
PEOHIIHOH naTonorveil K GaHaibHbIM HHEKLMAM U OCO-
OEHHOCTAMHM HX HMMYHHOTO cTaTyca.

IIpu maccoBom 06cnemoBaHMM AETCKOTO HaceneHHs
yKazaHHbpIX paiioHoB Opiosckoit o6nactu B 1992—1995 rr.
HH OAHOTO cnyuas OHKOJOTMUECKOro 3a0oyeBaHMA HaMmu
HE BbIABNIEHO. DTO OOBACHAETCA TEM, YTO PEANIU3ALMS CTO-
XaCTHYECKHX OMyXOMeBbIX IPPEKTOB MAJILIX [03 HOHH3H-
Pyloliel pagHaLMK HMEET OTCPOUCHHBIH BO BPEMEHH Xa-
PaKTep, HHOTAA PACTAHYTbIH HA MHOTHE AecaTuneTHs. Ha
panlem nocneapapuiiHom stane (cnycrs 6—10 ner) npo-
THO3MPOBAHHE OHKONIOTHYECKOTO PHCKA MOXET BbiTb OCy-
WECTBICHO TOMBLKO NYTEM HAMPABICHHOTO MOHCKA OCOBBIX
MapKepoB 3TOH MAaTONOTHI.

Taxkoe yrny6nennoe N1abopaToOpHOE  HCCACAOBAHMHE
YPOBHEH THPCOMIHbIX FOPMOHOB H HEKOTOPbIX HECMel|H-
(PMUECKHX OMYXOJNEBBIX MApPKEPOB GbLIO HAMH MPOBEAEHO
y 170 pmereii, y 8 u3 Hux OWATHOCTHPOBAH Y3JI0BOI 300,
y 100 nmenoce muddysnoe ysennuenne XK 1 62 pebenka
COCTABUJIM KOHTPONLHYIO IPYIny (OHH He HMeNH NaTo-
nornn I12K).

Cratucruuecknii anammns YETBIPEX OCHOBHBLIX TOPMO-
HAJILHBIX MOKa3aTenell GyHKUHOHANLHOTO cocTosHus LL[PK
(T5, Ty, TT, TTT) u mByx npoussoanwbx (T,/T; — ungekc
komnencaunu 1 (T; + T,)/TTI — unrterpansHbiii THpeoua-
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whose fathers participated in elimination of the Cher-
noby! catastrophe sequels was 8.2%. i.e. not more than
in children born before the catastrophe [3]. We failed
to find statistically significant correlation of thyroid pa-
thology in children with their fathers’ participation in
the catastrophe liquidation activities.

Every second child presented with various somatic
diseases in the premorbid history.

Children with endemic thyroid enlargement com-
plained of giddiness and cephalgia about 4-fold as fre-
quently as children without goiter (60% vs 16%, p<
0.05). Children from the test groups also had complaints
of subfebrile hyperthermia or night sweat twice as fre-
quently as the controls (18% wvs 8%, p <0.05). Rates
of other non-specific complaints in the two groups were
practically the same.

Clinical examination detected frequent enlargemnt
of peripheral lymph nodes in children with diffuse thyroid
enlargement up to 40.3%. This unusual combination
of diffuse thyroid enlargement and lymphadenopathy
might be due to high proneness of children with thyroid
pathology to common infections as well as to peculiarities
of their immunity status.

Mass survey of children in the mentioned areas of
the Region of Orel in 1992-1995 failed to detect any
cancer cases. This may be due to the fact that stochastic
neoplastic effects of low-dose ionizing radiation may
be delayed for several years. Cancer risk prognosis at
early post-catastrophe stages (6-10 years later) may be
made only by directed search for specific markers of
this pathology.

We performed such laboratory study of thyroid hor-
mones and some non-specific tumor markers in 170
children, of whom 8 had nodular goiter, 100 had duffise
thyroid enlargement, 62 children free from thyroid pa-
thology made up a control group.

Table 2 summarises statistical analysis data for basic
hormonal characteristics of thyroid functional status (T,
T,, TG, TSH) and for two derivative parameters (T,/T;,
compensation index; and (T,+T,)/TSH, integral thyroid
index) in three groups of patients.

Table 2 shows that children with diffuse and nodular
goiters presented with higher mean values of TSH (the
most sensitive test of thyroid functioning) which means
subclinical deficiency of thyroid hormones. The com-
pensation index (T,/T;) reflects enhanced conversion of
low-activity T, into T, which is evidence of latent hy-
pothyroidism. The thyroid hypofunctioning in parallel
with thyroid enlargement account partially for decreased
resistance to infections in these children.

TG production was most changed in patients with
nodular goiter. Mean blood level of this protein was
significantly higher both as compared with healthy in-
dividuals and patients with diffuse poiter. These findings,
on the one hand, are evidence of iodine deficiency (ac-
cording to WHO criteria), and on the other hand, should
be taken into account as cancer alarm factors, since
significant elevation in blood TG reflects maximal pro-
liferative activity of thyroid cells.

Table 3 presents statistical characteristics of non-
specific tumor markers in the three groups compared.
Significant blood FER elevation was found in all types
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IR HHACKC) B TPEX CPaBHIIBACMBIX IPYNNAX AQIHCHTOB
npiseaen B Tabn. 2.

Kak suano 113 Tabn. 2, B ueaom y Jeteil ¢ andypysiniv
i y310BbIM 3000M O0HapykeHbl DONEC BLICOKHE CPEAHMNC
nokazatenn TTL, koropslii aBngercd nandosee 4yBCTBU-
TenbHbIM HHAHKaTopom Qynkumi K. DTo oTpaxkaer cyo-
KNuHUUeCKNit geduunt THpeoualbix ropmonon. Mnmgexc
komnencaunn (T,/T;) cBugerenbcTBYyeT 00 YCHAEHHM fle-
pudepuueckoii konsepcun mano aktnsuoro T, B T;, uto
NOATBEPKIAAET HAJHUME CTEPTOro runotnpeosa. CBeaeHMs
o runodyukuronansHom coctosHun HK npu ee ypenu-
YeHHM OTYACTH OODLACHAIOT YTCHETEHHE PE3HCTEHTHOCTH
3THX JeTeil K MH]eKuusM.

Ipoaykuus TT nanbGoiee 3HauUMMO HM3MeHeHa y OOIb-
HbIX ¢ y3moBbiM 3000M. CpeaHuii ypoBeHb 3Toro Oenka
B KPOBH [OCTOBEPHO MNPEBLIWAET MOKA3ATENN HE TOJbLKO
y 310POBbIX, HO U Y JHL ¢ Anu(y3HbiM 3000M. DTH CBe-
JIEHHS, C OJHOH CTOPOHbI, XapaKTEPU3YIOT HalHuKue HOAHON
HEJOCTATOUHOCTH (ri0 COBpeMeHHbIM kpuTepuam BO3), a
¢ ApYroii — JOMKHBI YUHTBIBATLCA C MO3HUUH OHKOJNOTH-
UecKOiH HACTOPOXKEHHOCTH, MOCKONbKY 3HAUUTENBLHOE MO-
poitenne ypoBHss TI B KPOBH OTpaXkaeT MakCHMAJIbHYIO
cTeneHb NPONM(epaTHBHON AKTHBHOCTH THPEOLHTOB.

CraTHCTHUECKHE XapaKTEPUCTHKH Hecrieuuduueckux
OMYXOJIEBLIX MAPKCPOB B TPEX CPABHHBAEMbIX IPYNIIax NpH-
BejieHbl B Tabn. 3. YCTaHOBIEHO CYLIECTBEHHOE MOBbILLIEHHE
xoHuenTpauny FER B chiBopoTKe KpoBH npH Jobom yBe-
muuennn 11K, npuuem cpennss BennuuHa FER wmaxcu-
MaJIbHO YBEJMUCHA NpH Y3loBOM 300e (Oomee uem B 4
Pasa no CPaBHEHHIO C KOHTPOJIEM); ¥ ITHX Ke OOMbHBIX
¥ KoHueHTpauns PDOA ypennueHa BABOE NO OTHOLIEHHIO
K HopMe. Y 8 nmauneHTOB OCHOBHOI IrPyMnbl OAHOBPEMEHHO
NoBLILERbLI ypOBHU AByX nokasateneil (POA, FER). Cpexn-
Hue 3uaueHus B,-MI° B cpaBHHMBaeMmbIX Ipynnax CTaTHC-
THYECKH He pa3inualoTcs.

AHANN3 MHAWBUAYATbHBIX 3HAUEHHUIT HecTielM(HUECKHX
ONYyXOJEBbIX MAPKEPOB OOHAPYXKHI 4aCTHUHbIE OTKIOHEHS
HX OT HOPMbI Kak B YacTOTe Pa3HbIX NOKasaTenel, Tak
M B BelMUMHE NATOJOrMUecKUX 3HaueHmnil. Tak, 3HaveHus
BblLUE JOMYCTHMOH rpaHHilbl HOPMbl B OCHOBHOH rpymnne
aeteit BoigBnenbl ans POA y 13%, ona FER y 15%, a
s B,-MI y 44% (tabn. 4). HecmoTps Ha oTcyTcTBHE
JOCTOBEPHBIX OTIMuUMA cpeaHux 3Hauenui B,-MIT B cpas-
HHBAEMbIX TPYMMNaXx, ero HHAHMBHIY AJIbHOE 3HAUEHHE MOXHO
CUMTATbL KAMHHUECKH 3HAUMMbIM NpH OTOOpE rpynn OH-
Kosloruueckoro pucka. Takum obpaszom, nns geteii, npo-
UBAIOUIMX B MOPAKEHHBIX PALHOHYKIIMAAMHU 30HAX, Lie-
71ecoobPA3HO BKIIOUATH B ANCOPUTM 00CIe10BAHHSA OLEHKY
YPOBHSA BCeX Tpex Hecreuu(pHuecknx OnyXxoseBblX Mapke-
pon. TlpeBbiwenne HOPMbl XOTs Obl OXHOrO M3 HHX 00-
HapyseHo B ocHoBHol rpynne B 13,1% ciyuaes, uto BaBoe
Bbilie, YeM B KOHTPONbHOI, — 5,0% (p < 0,05).

B Tabn. 5 npuBeneHbl 3HAUEHUs WHPOPMATHBHOCTH
(AHATCHOCTHUECKOI 3HAUYUMOCTH) TrokazaTened (THPEOHA-
HbIX TOPMOHOB H HecneUu(DHUecKHX OnyXoJeBbIX Mapke-
POB) € TOUKI 3PeHHs AICKPHMINALNK (Pacno3HaBaHiis)
TPEX CPABHHUBIEMBIX TPYNM jeTeil (€ y310BbIX 3000M, C
mippysnvim  ysenuuenem HIDK 11 koHTponshoii). [ns
OLEHKH HH{OPMATHBHOCTH Obllid  HCNONB30BAHA MEpa
Lennona [6], koTopas MO3BOMMIIA YNOPAAOUYHTL BCE M1O-
KA3ATENH NO CTeNeHH HX BAKHOCTH A8 JHATHOCTHKI OH-
xostorntueckoii narosorni. C noMoulbio 3TOro METoAa yaa-

Tabnuya 3 Table 3

CTaTUCTMYECKAs XapaKTepucTuka Hecneuuduyeckmx
onyxoneBbIiXx MapkepoB y geten (X M)

Statistical characteristics of non-specific tumor markers
in children (mean+SD)

pynna peten
Mokasartenb ¢ avcdy3HbIM
C Y3noBbiM KOHTpOfibHas
so6om (n=8) | YRTeren WK1 = 62)
POA, wmkr/n 10,28 £ 1,82 3,74+ 0,42 4,43 +0,63
CEA, mcg/l
FER, mkr/n 139,31+ 563,70 49,43 + 4,20 30,31 +£2,88
FER, mcg/l
2-MI, mr/n 2,18+0,28 2,28+0,17 2,63+0,18
p
B-2-MG, mg/l
’ with diffuse
W'T nodli!aar thyroid enlarge- control {n = 62)
Parameter goiter (n=8) ment (1 = 100)
Group of children

of thyroid enlargement, mean FER values were maximal
in nodular goiter (more than 4-fold as compared to
the control); the same patients presented with CEA con-
tents two-fold higher than the normal level. 8 patients
from the test group had simultaneous elevation of the
two parameters (CEA, FER). Mean B-2-MG values
were practically the same in the groups-compared.

Individual values of non-specific tumor markers dem-
onstrated deviations from the normal level as concerns
both rate and magnitude. The deviations in the test
group of children were detected for CEA in 13%, FER
in 15%, for B-2-MG in 44% of the cases (table 4).
Although mean B-2-MG values failed to show statistically
significant differences in the groups compared individual
values of the parameter might be considered clinically
significant in screening groups of cancer risk. Thus, it
is reasonable to include measurement of all the three
non-specific tumor markers in screening programs for
children living in areas with radionuclide pollution. Values
of at least one of the parameters were above the normal
level in 13.1% of children in the test group, i.e. twice
as frequently as in the control (5.6%, p < 0.05).

Table 5 presents informative value (diagnostic sig-
nificance) of the parameters (thyroid hormones and non-
specific tumor markers) from the point of view of dis-
crimination of the three groups studied (patients with
nodular goiter, with diffuse thyroid enlargement and
the control). To assess the informative value we used
the Shannon measure [6] that allowed all the parameters
to be ranked in order of significance for cancer pathology
diagnosis. The method distinguished 3 of 8 most sig-
nificant parameters, namely TSH, FER, B-2-MG (in-
formative value (.13). The two derivative parameters
(compensation and integral thyroid indices) were also
of much diagnostic significance (0.12) which confirmed
reasonable their further application.

Ferritin concentration deserves special attention. The
role of the parameter pathological elevation is significant
not only in oncology. Assessment of iron content in
the body is also of much value in other hematologic
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Tabnuya 4 Table 4

OtknoHeHnst oT HopMmbI YPOBHe# nokasartenein
Hecreunuyecknx onyxonesbIX MapkepoB y AeTedt

C amddby3nbiM yBenuuennem LXK (8 npoueHTax)
Deviation (%) from normal levels of non-specific tumor
markers in children with diffuse thyroid enlargement

Mokasatens ::$2§ Hopma Botwe Hopmsi | Huxe HOpMbI
FER/FER 76 240 15,4 59,2
B2-MI / B-2-MG 82 57,3 44,4 1,2
P3A /CEA 96 86,5 13,5 -

No. of Above the Under the
Parameter children Normal level normal level | normal level

7och u3 § nokasateneil BbluTEHUTH 3 Hanbonee BAXKHBIX,
a uvenno — TTT, FER, B,-MT (ux MH(BOPMATHBHOCTD CO-
crasuna (,13). Crnenyer Takxe OTMETHTD BBICOKYIO JHa-
THOCTIECKYI0 3HAUNMOCTb (0,12) AByX mpom3BoAHbLIX no-
KazaTeleil: wWHAEKCa KOMMeHcauun | HHTETPaNibOro
THPEOMIHOrO HHAEKCA, YTO MOATBEPKAAET Ueaecoobpas-
HOCTb WX JanbHeiluero ucrnonb3oBaHus.

OmvH n3 u3yueHHBIX Hamu nokasaresneit — ypoBeHb
depputiHa, Tpebyer 6Gosee MPHCTAILHOTO 0BCyXaeHHs.
Ponb maronoruueckoro mapactanui 3toro 6enxa BeJIKA
HE TOJIbKO B oHkonoruu. Ilpu apyrux 3aGonesanusx Kposu
TAIOKE BAXKHA OLEHKA COAEPXKAHHS B OpraHM3Me naLHeHTa
3anacoB Kenesa, MpH ITOM BeCbMa MH(POPMATHBHO CHU-
KeHue 3HaueHmii FER.

HonyuenHble nanHble (oM. CXeMY) CBHJIETENbCTBYIOT O
TOM, UTO y AeTeil npu mobom BapHaHTe 306a (znddysnoro
1 Y3N0BOro) cpeauss Benuuuua FER nHa 73% Bblllle, yeMm
Yy Aerei ¢ HeyemuuenHoi LK (p < 0,01). Moxasarennho,
UTO MPOAYKUHS ITOTO Oenka He 3aBHCHT OT COCTOSHMUS
OPUTPONO33a, MOCKONLKY H NPH AHEMHMH, H NPH ee OT-
CYTCTBUN cpenrue snauenns FER cratncruueckn we pas-
JNYAIOTCA B 00€HX IPYNNax CONMOCTABICHMUS. H, Hakoney,
HE3ABHCHMO OT cocTosHua IIIDK neTh ¢ amemueii, Tak sxe
Kak M NeTH Ge3 aHeMHM, UMEIOT HOPMAJbHbIE MOKA3ATenN
KCIIE30CBA3bIBAIOLICIO Benka. DTO H0KA3bIBAET, UTO reHe3
AHCMUM, LWUMPOKO PACMPOCTPAHEHHOH B NONMyNALMK JacTeli
Opnosckoii obmactu, He obycrnosnex B nepsyio ouepeib
AeQHUNTOM >Kelle3a B OPraHH3Me, a HmeeT CKopee HHOe
NIPOHCXOXKIEHHE.

HononuurensHo cnesyer ocTaHOBUTLCH Ha OLIEHKE B3a-
MMOCBA3I TOPMOHAILHBIX MOKA3ATENCEH H ONyX0eBbIX Map-
KepoB y obcnenosannbix peteii. Koaduunents NapHbIX
Koppenauuii noxasaTeneil BbIMHCACHbI B OCHOBHOII 11 KOH-
TPOJILHOI rpynnax oTaenbHo (Tabi. 6). Hamu npoBepsIach
THIOTE3A 0 TOM, UTO KOPPENALHH H3MEHSIOTCS NpH Tii-
peonanoli nartonorui.

Kak cnenyet w3 taén. 6, tonwko 7 nap nokasareneii
Koppenaunn u3 24 10CTOBEPHO PasaHUANKCL B OCHOBHOI
W KOHTponbHOIl rpynnax. HekoTtopble N3 HHX nomensm
HE TONILKO CBOM 3HAMEHMA, HO 11 3HAK. B ocHoBHOIT rpynne
BLIABICHA KOPPENSUMOHHAA CBA3b UETBIPEX MoKa3aTeNe]i
¢ runoguzapusiv TTT: T, (+0,96), T; (+0,83), TT (- 0,49),
FER (-0,51) (»p <0,05).

Hanwnoe nabniogenite COOTBETCTBYET NPHHATBHIM Npej-
CTABJICHHAM O THIOMU3APHO-TIPEOMAHBIX B3AUMOOTHOLLE-
HIAX B YCTOBHAX MEPBHYHOrO nospexkaeHns camoii LK
(@ ne ee uentpanbhoii perynsautm) y geteii, TOrga Kax
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Tabnuya 5 Table 5

MHCbOpMaTMBHOCTb nokasartenen TUPEOUAHLIX ropMoHoB8
¥ Hecneumdmiecknx onyxonesbix Mapkepoe ans
BbIABNEHMA PUCKA Pa3BUTUA Paka WMTOBMAHOW Xeneibi
informative value of thyroid hormones and non-specific
tumor markers in evaluation of thyroid cancer risk

MokasaTens WHbopmaTusHocTs
TTC/TSH 0,13
FER/FER 0,13
B2-MI/ B-2-MG 0,13
Tal Ty 0,11
/TG 0,07
P3A /CEA 0,07
T3/ T3 0,05
ATTT / ABTG 0,03
TafT3/T4/T3 0,12
(T3 + Ta) / TTT / (T3+T4)/TSH 0,12

Parameter Informative value

pathologies therefore decrease in FER concentration is
rather informative.

Our findings give evidence of the fact that mean
FER content in children with any goiter type (diffuse
or nodular) was 73% higher than in children with intact
thyroid (p < 0.01). Of note that production of this protein
did not depend on red bolld status, because there were
no statistically significant differences in mean FER values
in the two groups both in cases with and without anemia.
And finally both children with and without anemia had
normal values of the iron-binding protein irrespective
of their thyroid condition. This suggests that the genesis
of anemia common for children in the Region of Orel
is due to reasons other than iron deficiency.

Let us consider now relationship of hormones and
tumor markers in children examined. Pair correlation

Tabnuya 6 Table 6

3HaueHUsi MapHbLIX KoppeRauwii TUPEOUAHbLIX FrOPMOHOB
U Hecreumuyeckux ONyxXoneBbiX MapKepos y Aereif
(pasanuume koppensumm AocToBepHo; p < 0,05)

Values of pair correlations of thyroid hormones and
non-specific tumor markers in children (all correlations
show statistically significant differences, p <0.05)

MNapbi nokaszatenei OcHosHas rpynna KoHTponbHas rpynna
POA — FER -0,08 0,31
CEA-FER
FER—TTr -0,51 0,18
FER-TSH
[o-MI —TTT 0,34 0,07
B-2-MG-TSH
Bo-MI—TT -0,28 0,04
B-2-MG-TG
T —T1r -0,49 -0,07
TG-TSH
Ta—TTC 0,96 -0,43
T4-TSH
Ts—TTT 0,83 -0,22
T3-TSH

Parameter Test group Control




Experimental Investigations

Cocrosinune UPK
Thyroid status

Hopma / Normal content
(n=62)
30,31+2,88

Yeenuuerxas LLPK
Enlarged thyroid
(n=108)
52,42+4,88

C aHemumen / With anemia Bes anemum / Without anemia

C aHemueit / With anemia Bea anemun / Without anemia

(n=7) (n=32) (n=10) (n=40)
34,3145,51 30,47+5,00 69,02+16,91 57,38+9,95
I
. HopmansHas
AHemus / Anemia KpacHas KpoBb
(n=17)
54.73:11.15 Normal red blood

(n=T2) 45,42+6,10

Cxema. CpaBHMTenLHLI aHanu3 ypoBHs heppuTnha y fAeTed B 3aBUCUMOCTM OT COCTOAHMUA LK » KkpacHOW KpoOBM

(npuBefeHbl 3HayeHua Xt M)

Scheme. Comparison of ferritin levels in children with respect to thyroid and red blood status (mean+SD)

MpH OTCYTCTBUM THPEOMAHOH MMATOJOTMM COXpaHAETCs
KJACCHUECKHIl MPHHUNN OTPHLATENbHOH OOPaTHOMH CBS3M,
YTO MOATBEPXKAAETCS MHOH HANPABIEHHOCTHIO KOPPEIAlH-
onnbix ceszeii TTT ¢ ropmonamu IDK: ¢ T; (-0,22) u
T, (-0,43).

TlokazaTtensHo, uto npoaykuus FER B meuenn Ha-
XOIWTCS B OOpaTHON 3aBUCMMOCTH C AKTWBHOCTHIO TOP-
MoHanbHoro cuHtesa B XK, uTo COOTBETCTBYET COBpE-
MEHHbIM TIpeacTaBieHHAM [9].

I'paduk n3MeHeHus Ko0IQ(OUUMEHTOB KOppENsiUUW B
JIBYX CPABHHBAEMbIX [PYNMNAX MPHUBE/IEH HA PUCYHKE, MPHUEM
mapbl nokazaTeneH ynopsfoueHsl N0 YMEHbLICHUIO HX 3HA-
yenuit B rpynne ¢ ysenuuennoid I1DK. Ha pucyHke BHAHO,
uyTo HanboJIee CHIIbHbIE PA3NHUUA B IPYINAX COOTBETCTBYIOT
napam T,—TTT n T,—TTI (koppenauus W3 BbICOKOIi Mo-
JIOWHUTENBHOI! B OCHOBHOII rpynne AeTeH MEPeXOAHT B yMe-
PEHHO OTPHUATENbIYIO B KOHTPOJILHOI Ipynmne) i, Haobopor,
ans nap FER—TTT, FER—PDA, B,-MI'—TT" orpnuarens-
HAA KOPPENAUHS CTAHOBHTCS MOJOXKHTE/ILHOM.

W3 npuBedeHHbIX [JaHHLIX CHEAYET, BO-MEPBbIX, YTO
GonbHble ¢ 3000M, noaBepruivecs pagvalUMOHHOMY BO3-
JEfiCTBHIO 1 NPOXHBAIOLIHE HA TEPPUTOPUN, NOPAKEHHOI
PAULHOHYKIIHAAME, TaK ke KaK M IPH KIdCCHYECKOM IH-
JEMHUECKOM 300¢, HCMbITLIBAIOT HEAOCTATOUHOCTL THPEO-
HIHBIX TOPMOHOB; BO-BTOPbIX, Haquuue 3002 (KAK y370-
BOTO, TaK # AH((py3110ro) B ITHX YCIOBHAX NPEAONPEAEHALT
BLICOKYIO YACTOTY MATOJOTHUECKUX OTKIIOHEHWit B Npo-
AYKUIH OMYXOMEBbIX MAPKEPOB; B-TPETHUX, y [ETel C yBe-
amuendoil HDK nadnosaerca HapyueHne Xapakrepa Kop-

coefficients were calculated separately for the test and
control groups (see table 6). We verified the hypothesis
of the correlation changing in thyroid pathology.

Table 6 shows that only 7 of 24 correlation pairs
demonstrated significant differences between the groups.
Some of them changed both values and signs. The test
group demonstrated correlation of the following four
parameters with pituitary TSH: T, (+0.96), T; (+0.83),
TG (-0.49), FER (- 0.51) (p <0.05).

This finding supports the common concept of pi-
tuitary-thyroid interactions under the condition of pri-
mary thyroid pathology (rather than its central regu-
lation) in children. While cases without thyroid pathology
presented classical inverse correlation which was con-
firmed by inverse direction of the TSH and thyroid
hormone relationship: —0.22 with T5 and —0.43 with T,

Of note that FER production by the liver shows
inverse relationship with thyroid hormone synthesis
which also agrees with modern concepts [9].

The figure shows changes in correlation coefficients
in the two groups compared. The parameter pairs are
ranked in descending order in the group of cases with
enlarged thyroid. As seen, the differences are the greatest
for pairs T,~-TSH and T;-TSH (correlation changes from
high positive in the test group to moderately negative
in the control) and vice versa for pairs FER-TSH, FER-
CEA, (B-2-MG)-TG the negative corrclation changes
into positive.

Our findings suggest the following: first. patients
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PETALUHOHHBIX  CBA3CIT MEKAY THPEOUAHBIMIL TOPMOHAMIL
HHECTICLII(IMECKHMIT ONYXOJICBBIMIT MapKEPaII.

Bee 9710 B coBokynuocTi nosgonser oTHectn mereii
M3 30H PAAHALMOHHOTO KOHTPONA, Y KOTOPLIX YBEJHUeiie
DK couetaercs ¢ natomoriuecknmn yposusismun FER,
POA, B,-MT, k rpynne noBblIEHHOTO OHKOMOTHUECKOro
PHCKA H PEKOMEHIOBATL AHHAMHUECKHH MOHHTOPHHT ITHX
NapameTpoB MpH AHTENLHOM HADMIOLEHHH 32 COCTOSHMEM
3A0POBbA NETCKOTO HaceneHus B pernonax «Poccuiickoro
YepHobbinsy.

Beisoawl. 1. V nmereii ¢ natomorueii LXK, npoxusa-
IOWHX B YCIOBHAX MyMbTHHAKTOPHANILHOTO 3arpsi3HeHiis
OKPYWKAIOWEH Cpefibl, NOATBEPKAEHO HANMUME HACIENCT-
BEHHOM MPeApaCNONoKeHHOCTH K (POPMUPOBAHHIO 3064 110
MATEPHHCKOH NUHKMK. Y MaTepeii 3THX aereii JIOCTOBEPHO
vawe (p < 0,05) BuigBneHbl 3a60M€BAHMS LK no cpas-
HEHHIO C KOHTPOJEM.

2. Hpamoit ceasu ysenuuenns [IHK y nereil ¢ dgaxrom
YUacTHs OTua B JIMKBHAAUMW aBapud Ha YADC He 06-
HApPYKeHO.

3. Beicokue cpennue nokasaTenn naubonee YYBCTBHTE b~
Horo muaukaropa (ynkuuu HIDK—TTI — ykassipaioT Ha
cyOkanunuecknit geduunt THPEOHHBIX TOPMOHOB Y JeTeii
OpnoBckoit obmacti ¢ Au(Qy3HBIM U y310BBIM 3060M.

4. CHmKeHMe MHIEKCa KOMMeHCALUHH (TJ/T3) v nereii
OTOH KATETOPHM CBHMIETENLCTBYET 06 ycumeHmu nepuige-
PHUYECKOH KOHBEPCUH AKTHBHOTO T, 8 T; u Take noa-
TBEPXKOAET HAJMUNE CTEPTOrO TMNOTHPEO3a.

5. llosbiwenne TT" nocToBepHo yawe (» < 0,05 ormeueno
Y ZHETEH ¢ TMpeonaTHeil MO CPaBHEHMIO ¢ KOHTPOJIEM.

6. Y geteil ¢ THUpeOMAHOH naTomorueii obHapyxeHo
NPEBLILICHNE HOPMATIbHBIX NOKA3aTeNeH HecneungHueckix
onyxonesbix Mapkepos: FER B 154% u B,-MT B 44,4%
Clyuaes; nosbllieHWe nokasatens POA B 13,5% cilyuaes
UMENO MNPOTHOCTHYECKOE 3HAUEHHE NpPH Y3I0BOM 300e.
Kasxnpiii 3 9Tux noxasateneil n ocobenHo ux coYeTaHue
MOTYT CIYXHTb KPUTEPHAMH O0TOOpa AeTeil B rpynny prcka
N0 OHKOJIOTHYECKHM 3a60NeBAHUIM.
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Puc. 3xayennsa napHbix KOppensuuMin y Aeteid ¢ TUpeoUAHOIA
natonorued LLX () u 8 koHMTponbHO# rpynne (1l).

Napet nokasatenei: 1 — T,—TTT; 2—T3—TT; 3 —B,-TTF; 4 —
PBA—FER; 5 —B,-Tl; 6 — TT—TTI: 7 — FER—TT.

Fig. Values of pair correlations in children with thyroid pathology
() and in the control (1.

Pairs of parameters: 71, T4TSH; 2, T4-TSH; 3, B-2-MG-TSH; 4,
CEA-FER; 6, B-2-MG-TG; 6, TG-TSH: 7, FER-TSH.

with goiter exposed to radiation and living in territories
polluted with radionuclides have deficiency of thyroid
hormones like cases with classical endemic goiter; sec-
ondly, the presence of the goiter (both diffuse and nodu-
lar) in these cases determines the high rate of pathological
deviations in tumor marker production; thirdly, children
with enlarged thyroid present with alteration in corre-
lations of thyroid hormones and non-specific tumor
markers.

All these findings suggest that children with thyroid
enlargement accompanied by pathological deviations in
FER, CEA, B-2-MG from areas of radiation control
should be considered a group at increased risk of cancer,
and long-term dynamical monitoring of these parameters
should be performed in the Russian Chernobyl regions.

Conclusions. 1. Familial (in mother line) proneness
to goiter development was confirmed for children with
thyroid pathology exposed to multifactorial environ-
mental pollution. Mothers of these children had a history
of thyroid abnormalities significantly more frequently
p < 0.05).

2. There was no direct correlation of thyroid en-
largement in children and their fathers participating in
activities associated with elimination of sequels of the
Chernobyl catastrophe.

3. The high mean values of TSH, most sensitive char-
acteristic of thyroid functioning, suggest subclinical de-
ficiency of thyroid hormones in the children with diffuse
and nodular goiter in the Region of Orel.




