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J1. H. ¥YnaHoBa, A. M. 3emckoB, B. /. KHsi3eB

E. P. Kasatkina, D. Ye. Shilin, A. N. Matkovskaya, K N. Sokolovska-
ya, T. N. Volkova, Ye. A. Odud, N. M. Mursankova, G. V. lbraglii-
mova, M. I. Pykov, M. E. Bronstein, A. M. Poverennyt, T. N. Vasi-
na - RADIATION-INDUCED PATHOMORPHISM OF EN-
DEMIC GOITER IN CHILDREN AND ADOLESCENTS IN A
FOCUS OF IODINE DEFICIENCY (INITIAL MANIFESTA-
TIONS OF REMORE EFFECTS OF THE CHERNOBYL
ACCIDENT)

Summary. The formation of remote consequences of radia-
tion effects on the thyroid status of the population exposed to low-
dose radiation was studied. The authors analyzed epidemiological,
clinical, biochemical, hormonal, ultrasonographic, immunological,
and morphological characteristics of the prevalence and intensity
of endemic goiter in children and adolescents living in two iodine-
deficient districts of the Oryol region observed after contamination
of their territory with 137-Cs in a dose of 1 to 5 Ci/km2 and in-
corporation of 131-1 in a dose of 20-30 rad and in a control dis-
trict free from radiation contamination. The results indicate that
under the effect of low-dose combined irradiation endemic goiter
in the observed districts acquired atypical features in the six yeats
that passed since the Chernobyl accident in comparison with that
in the control region: 1) thyromcgalia prevalence is increased, its
level being disproportionate with the degree of the existent iodine
deficiency; 2) sex-specific differences are completely absent; 3) the
maximal strain is observed in children exposed to radioactive io-
dine in utero\ 4) morphologically, variants of diffuse goiter with a
high risk of node formation predominate; 5) progressive growth of
thyroid parenchyma is associated with increased thyroglobulin
elimination, this increasing the strain of the humoral component
of antithyroid autoimmunity. These data indicate that the modify-
ing effect of low-dose exposure on endemic goiter resulted in the
disease pathomorphism associated with oncological risk and in-
creased risk of autoimmune thyroiditis.

OCOBEHHOCTU MMMYHHOIO CTATYCA Y AETEW AOLWKO/IbHOIO
BO3PACTA C ANDDY3HbIM YBE/IMYEHVEM LWWWTOBUAHOW »XXEME3bI
B YCNIOBUNAX SKOJIOIM'MYECKOIO HEBJ1IATIOMNoJiyymns

Kadbegpa thakynbTeTCKOW neamaTpum (HayuHblii pPyKOBOAWTENb — AOKTOP Mef. Hayk J1. H. YnaHoBa)
BOPOHEXCKOr0o rocyjapCTBEHHOr0 MeAULMHCKOTO UHCTUTYTA

AKTya/lbHOCTb MPO6/eMbl MPOAUKTOBaHA MPaKTy-
YECKM MOBCEMECTHbIM YBE/IMYEHNEM PacnpocTpa-
HEHHOCTW pas/IMYHell TUPEOULHOW NaToNornn, 0co-
6EHHO B 3KOIOTUYECKM HebMaronpuaTHbIX permoHax
1 paiioHax, MOABEPrLIMXCS BO3LENCTBUIO NOHU3UPY-
towein pagnaummn [6,8].

JOungdysHoe yBennueHvie LWMTOBULHOW >kenesbl
(AYLK) y peTeli 1 NOAPOCTKOB HEPEAKO COMpo-
BOX/AETCA CHWKEHMEM (PYHKLMOHa/IbHOW aKTuB-
HOCTW LMTOBUAHOWM Xxenesbl (LK) 1 noBbiweHnem
YPOBHA TupeoTponHoro ropmoHa (TTI) |4, 7]
Hannune y peteid ¢ OAYLDK KOMMNEHCMPOBaHHbIX
B0 LEKOMMEHCMPOBaHHBLIX TMMNOTUPEOUIHBIX COC-
TOAHWIA npeBpaLlaeT JaHHyr npobnemy m3 cyry6o
MeULIMHCKONM B COLMaIbHO-3KOHOMUYECKYHO. Me-
foLLMeca B NuTepaType AaHHble 0 (hyHKUumK LUK y
feteii ¢ AY LK HeogHo3HauHbl [1, 4, 5, 7] n kaca-
lOTCA MpenMyLLIeCTBEHHO TaK Has3blBaeMoro tose-
HUNBHOTO 3yTupeougHoro YLLK,

TvipeougHble TOPMOHbI B (PU3MOMOMMYECKMX YC-
NOBUSIX SIBMISKOTCA CTUMY/NSTOPaMu BCEX BUAOB 06-
MeHa, 1 GMOMOTNYECKOe UX AENCTBME B OpraHu3Me
upesBblyaliHo MHOroo6pasHo. CBsA3b MeXAy Helpo-
3HOKPUHHON 1 UMMYHHOW CUCTEMamMU HECOMHEHHA
N HaCTO/NIbKO TECHO COMPSIXKEHA, YTO MMMYHO3HAOK-

PUHHas (hopMa romeoctasa SB/ISETCS O6LLenpu3HaH-
HOl. [MpefnocbINKON MMMYHOMOTMYECKUX HapyLue-
HWIA y pgeTeil [OLWKOMLHOrO BospacTa ¢ AYLK sB-
nsetcs aeuUMT TMPEOUAHbIX FOPMOHOB Ha YpPOBHE
KNETOYHOro MeTabonmama, Tak Kak (PyHKLMOHasb-
Has aKTVMBHOCTb YyBenMyeHHol LUK Hepeako cHu-
XKeHa.

Ha pacnpoctpaHeHHocTs AYLIXK n cocTtosaHue
LL>K BAvAlOT reoxmmuyeckne Qaktopbl: geuumnt
ofa B OKpY>KaloLLei cpefde, OnpeaeneHHOe cojaep-
)KaHve B MOoYBe TaKMX MUKPO3/EeMEHTOB, Kak #of,
KobanbT, Mefdb, MapraHew, ctpoHumii |3]. Mo cogep-
YKaHMIO 1iofda B OKpYXKatoLleid cpefie U pesynbTatam
OoCMOTpa feTeli WKonbHOoro Bo3dpacta (60-70-e rofbl)
BopoHex SABNANCA HE3HAEMWYHbIM MO 300y paii-
OHOM |3, 8].

[Jetv pgowkonsHOro so3pacrta B BopoHexe o6cne-
[OBaHbl C Uenbio BbigsneHua AYLLXK Bnepsble. 3a
nocnefHue rofbl 3KOMIOrMYecKas CUTyauus B ropose
3HaUUTENbHO yXyawmnack [9].

OcmoTpeHo 434 pebeHka B Bo3pacTe 4-7 neT B Mpo-
N3BOJIbHO BbIGPaHHbIX OETCKUX KombuHaTax, 80 na-
LUMEHTOB MPOLUAN TMOJIHOE K/IMHUKO-nabopaTopHoe
obcnefosaHve. et ¢ axorpapuyeckMmmn npusHa-
KaMu TUpeouauTa W BbISBMIEHHBIMU aHTUTENaMU K
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Tabnmuya |

CopepxKaHue TUPEOUAHbIX TOPMOHOB B KPOBY Y [eTell [OLIKOMLHOIO
BO3pacTa B 3aBUCMMOCTM OT cTeneHn AY LUK (M = T)

Mpynna Tj. HMOMB/N | T4, nmons/n | TTT. MEL/N
KoHTpons — K (n = 17) 216 £01 129+3 186 £0,17

| cteneHb AYUDK (n =28) 2,22 £0,07 116 £4 189 +0,12
11 cteneHb AYLK (n = 35) 2,10 + 0,07 104 £4 2,38 + 0,16

Pk-1 >0,05 <0,01 >0,05
Phi >0,05 <0,05 <0,05
Pk-11 >0,05 <0,001 <0,05

TUpeornobynMHy He BOLUIM HU B OAHY U3 CpaBHMBa-
embIX rpynn. Bce feTv — BOCMUTAHHUKU [ETCKUX
[JOLUKOMbHBIX  YYPEXAEHWUA, PacrOIOKEHHbIX Ha
OXXMBJ/IEHHbIX aBTOMarucTpansax, BOAN3M MOLLHOW
TEN/I03N1IEKTPOLIEHTPa/IM U KPYMHOrO MPOMbILLJIEH-
HOro paioHa. Mo pgaHHbIM [TOpPOACKON CaH3aNUA-
CTaHUuMW, cofepXaHVe B BO34yXe YrapHoro rasa,
MPOMbILL/IEHHON MbIIN Ha NPOTSHXKEHUN MOCNELHEro
[JecaTuneTusa 3fecb MocTosHHO npesbiwaet MAK B
4-10 pa3; cofepxXaHwe MeaW, CBUHLA, MapraHua,
KobGanbTa, XpOMa, LIMHKA B MOYBE U JINCTbAX [ePEBb-
eB npesbiwaeT MAK ot 1,5 go 1000 pa3 |9].

Llenblo HacTosien paboTbl ABAsSNACh OLEHKA UM-
MYHHOrO cTaTyca y AeTei AOLIKO/IbHOro BO3pacTa B
3aBUCMMOCTM OT cTeneHn AYLLDK, Hannuma KanHu-
KO-1abopaTOpHbIX  MPU3HAKOB  TUMNOTMPEOULHOIO
COCTOSIHMSA C aHa/IM30M BO3MOXHbIX KOPPESLUiA
MeX[y YPOBHEM TUPEOUAHbIX FTOPMOHOB B KPOBU U
nokasartenisiMv K/1eTOUYHOro U rymMopasibHOro MMMY-
HUTETA.

Matepuasnbl 1 MeToAbl

KoHUeHTpaumio TupeoTponHoro ropmoHa (TTI) onpegensnm
CTaHZApTHbIM METOAOM MMMYHO(EPMEHTHOIO aHanmsa c Mo-
MOLLbI0 KOMMEPYeCKoro TecT-Habopa. CopepxkaHue TpUNoATAPO-
nvHa (T3), TMpokcrHa (T4), aHTUTeN K TUPeornobynnHy — Ha an-
arHOCTWYeCKWX — TecT-Mabopax  OTEeYeCTBEHHOro  MPOM3BOLCTBA.
OueHKa MMMYHHOrO cTaTyca BK/KOYana CrefytoLine nokasaTenu:
onpejeneHre KNeTOYHOro 3BeHa UMMYHWUTETA MeTOLOM PO3eTKO-
06pa30BaHus. COLEPXKaHWUs CbIBOPOTOYHBLIX VIMMYHOMI00Y/IMHOB
knaccos A, M, G, daroyntapHoii aKTUBHOCTU HEWTPO(UIOB.
Onpefensn  Hamyve VMMYHOMOFMYECKOM HeLoCTaTOYHOCTH,
BbIJENAA TPU ee CTEMeHU MO COAEPXKaHUK OTAeNbHbIX Ccy6rnony-
naumii numcounTos |2]. Tpyu CHYXKEHUM KONMYecTBa UMMYHO-
umMToB 0 33% OT HOPMbI ANArHOCTMPOBASIN VIMMYHO/OMMYECKYHO
HeJoCTaTOYHOCTb 1 CTeneHu, Npu CHWXeHWWM oT 34 o 66% -
11 cTeneHn, AeuUMT MMMYyHOUMTOB 6onee 66% pacLieHuBan
KaK WMMMYHONOrMYyeckyto HepocTtatouHocTb Il cteneHn. [lpu
3TOM OpPVEHTMPOBAINCL Ha abCOMKOTHOE KOAMYECTBO MMMYHOLM-
TOB B KPOBMU.

Bce nokasarenn o6pabotanvm MeToAamMu BapuaLMOHHOW CTa-
TUCTUKM.

Pe3ynbTaTbl U UX 06CY>KAeHWe

AYLIK BbisiBNneHo y 35% [AOLIKOMbHUKOB. | cTe-
NneHb YBE/IMYEHUA OTMeyeHa y 62% naumeHTos, |l
cTeneHb — y 38%, OA4MHAKOBO 4acTo Y Ma/lbYMKOB U
y feBoyeK. [MprM3HAKOB KIMHWUYECKOro rmnoTumpeosa
y geteit ¢ | cteneHbto YLLK He BbisBneHo. Mpu 1l
cTeneHn AY LK TulatenbHoe o6¢cnemoBaHmne rno3Bo-
JIWI0 BbIBUTb K/IMHUYECKME MpPU3HaKu gedumumta
TMPEOUAHbLIX TOPMOHOB Yy 34% 06CnefoBaHHbIX.
YposeHb TTI y geteii co |l cTteneHbto AYLLK goc-
TOBepHO BbIwe (p < 0,05) MO CpaBHEHUIO C KOHTPO-
nem wn rpynnoi getein ¢ | cteneHsto AYLK (Ho
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TeM He MeHee 6bin B Mpefenax HOPMasibHbIX 3Haue-
HWi), codep>kaHue T4 JOCTOBEPHO HMXKEe MO CpaBHe-
HUKO ¢ KoHTponem (p < 0,01) n naumeHTamu ¢ | cTe-
neHsto AYLPK (p < 0,05), HO TakKe HC BbIXOAUIIO
3a npegenbl HOPMbl. AHanNM3 pesynbTatoB FOpPMO-
Ha/IlbHOrO CreKTpa NOATBEpXAaeT Haiuuve y geTei
co Il creneHbto AYUWIPK rMunotupeongHoro cocrto-
AHUA (Tabn. 1).

B KAMHW4YECKOl KapTuHe B psife CaydaeB MMenv
MECTO CYXOCTb W >KENTYLUHOe OKpalunBaHWe KOXU
BC/IEACTBME CHUDKEHNS KapOTMHCBA3bIBAKOLLEA (PyH-
KUMW TEeYeHU, CYXOCTb W JIOMKOCTb BOJ/OC, CKJ/IOH-
HOCTb K OpafvKapauv Unn apTepuaibHOl FMNOoTeH-
3UW, MPUTIYLIEHHOCTb TOHOB U CUCTOIMYECKWIA
LUYM Ha BepXyLUKe U B TOUKe BOTKMHA npu aycKy/ib-
TauuMu cepiua, 3MeKTpokapavorpadguyeckme npus-
Haky HapyLleHWs OBMEeHHbIX MPOLECCOB B MMOKap-
[le, CK/IOHHOCTb K 3arnopam, y OAHOro pebeHka —
NErKkoi CTeneHn 3agepKa MHTeNNeKTyaslbHOro pas-
BUTUA. I3 BMOXMMUYECKMX MOKasaTeneil ¢ 60sb-
UMM MOCTOSHCTBOM OTMeyYasiacb runepxosecTepu-
HeMKUs, KoTopas MKMefia NPAMYHO MOMIOXUTESIbHYHO
3aBUCMMOCTb OT cTerneHn AYLLUXK n oT Hammumna u
cTeneHn geuumTa TUPEOUIHbLIX TOPMOHOB. TakuM
obpasom, y 34% peteii co Il cteneHbto YLLK Mbl
[OVarHoCTUPOBaIN NIETKYHO (POPMY TMMOTUPEOULHOTO
COCTOSIHMA (NPU CPaBHEHWU C KOHTPOJIbHOWM rpyn-
noit).

C uenbio TPaKTOBKM MMMYHOJ/IOMMYECKUX MoKasa-
Teneli U NPOBEAEHUS KOPPENALMOHHOIO aHam3a Mbl
pasgenunn Bcex fetein Ha 3 rpynnbl: 1-a rpynna —
30poBble eTU 6e3 MPU3HaKoB YyBennyeHus LLDK,
2-9 — petn ¢ | creneHbto AYLXK, 3-4 rpynna -
netn co Il creneHsto YLK, Bce nayyeHTbl ¢ He-
OTArOLLEHHbIM MNPEMOPOUAHBLIM  (POHOM, KOTOpbIV
MOr 6bl 0BYCNOBWUTb BbIAB/IEHHbIE W3MEHEHUA UM-
MYHHOIO cTaTyca. Y feTeil AOLIKO/IbHOrO BO3pacTa C
AYUWIDK MmeroT MecTo OfHOHarnpaB/ieHHblE NMMY-
HOJIOTMYECKME HapyLUEHUS MO TUMY TMNOMYHKUNN C
nopaXkeHnem MperMyLLEeCTBEHHO K/1eTOYHOro 3BeHa
UMMyHUTETa (Tabn. 2).

BbIfB/IEHO JOCTOBEPHOE CHUXKEHME OOLLEro Kosu-
yectBa T-numdoumTtos (Tn), T-xennepos (Tx), T-
cynpeccopos (Tc), B-numdountos (Bn), yBenvyeHue
cogepxaHus  O-numdouuntos (On). Vmerowmecs
WMMYHOOTMYECKNE HapyLLeHWA [OCTOBEPHO Mpor-
PECCMBHO YCYryonsitoTea y getein ot 2-ii K 3-ii rpyn-
ne. imeet MecTo [OCTOBEPHAsA TeHAEHLUS K CHUXKe-
HUO ypoBHA 1gG y nauuweHToB 2-3-i  rpynmbl.
BbisiBieHa TecHas KOpPensuMoHHas 3aBUCUMOCTb
(r) Mmexxgy ypoBHeM T4 B KPOBW U MOKasaTenamm Um-
MYHHOrO cTaTtyca, MpuyeM Hanbosnee BbICOKOe 3Ha-
YeHMe OTMEYEHO Mpu aHaIM3e KNeTOYHOro 3BeHa
nmmyHuteTa (r ot 0,95 o 0,99) ¥ HECKONbKO MeHb-
we (r = 0,72) npu aHanuse cogep>xkaHusa 1gG B Cbl-
BOpPOTKE KpoBMW. KOppensuMoHHOM 3aBUCMMOCTM
mexagy yposHem TTI u cogep>kaHuem lgG BbisiBrie-
HO He 6blno. OAHaKO OTMeYeHa TeCcHas 06paTHO
KOPPenaunoHHas 3aBUCMMOCTb  MEXJY YPOBHEM
TTI n codep>kxaHnem WUMMYHOLIMTOB B KpoBu (I OT
-0,75 pgo -0,92).

BbiBO Abl

1L AYUK y fOWKONbHMKOB BOpoHexxa 3aHvMaeT B8
HacTosiLLee BPeMs OAHO M3 BeAyLMX MeCT B CTPYyK-



ra6nmun 2

OCc06eHHOCTU MMMYHHOFO cTaTyca Yy /ICTC/A [0LWKObHOro Bo3pacta ¢ AY1LPK (M + T)

Mokasatesb
KOHTponbHas — K (n = 20)

| ctenenb AY DK (n= 17)

11 cteneHb AY1LPK (m = 28)

Tn, 109/n 2,17 + 0,09 159 +0,11 1,01 + 011 <0,001 (K-1)
(E-POK) <0,001 (11-111)
T, 10°/n 1,55 + 0,12 1,15 + 0,09 0,64 + 0,07 <0,01 (K-1)
(TT®P-POK) <0,001 (I11)
Te- 109/ 0,65 + 0,02 0,44 + 0,04 0,36 + 0,06 <0,001 (K-1)
(TTehu-POK) >0,05 (1-11)
Bg. tOY/n 0,40 + 0,02 0,28 +0,03 0,21 + 0,03 <0,001 (K-1)
(M-POK) >0,05 (1-11)
on, % 23+ 20 3126 33+28 <0,05 (K-1)
<0,01 (K-11)
>0,05 (1-11)
lgG > 7,56 = 0,47 5,28 +0,51 5,90 + 0,44 <0,01 (K-1)
>0,05 (1-11)
<0,01 (K-11)
IgA > rin 0,93 + 0,09 0,68 + 0,13 1,01 + 0,13 >0,05 (K-1)
>0,05 (1-11)
>0,05 (K-11)
IgM v 113 £ 0,26 0,89 + 0.17 1,03 + 0,15 >0,05 (K-1)
>0.05 (1-11)
>0,05 (K -11)

MpumevaHmne. TTdp — T-Teodunnunpesnctentmble, Typy — T-TeopUAANNYYBCTBUTCIbUBIE.

Type AeTcKol 3a60/1eBaeMOCTH, YTO CBA3AHO CO 3Ha-
YNTENbHBLIM  YXYJLIEHVNEM 3KOJIOTUK, W3MEHEeHWeM
c6a/1laHCUPOBAHHOIO COOTHOLLEHUA TakKuUX MUKPO-
3/IEMEHTOB B OKpY)KaloLlei cpefe, Kak #og, Ko-
6a/bT, Meab, MapraHew, CTPOHLMWIA.

2. ®YHKUMOHa/IbHOE COCTOSHWE YBEIMYEHHON
LUK y OOLWKOMIbHUKOB, MPOXMUBAIOLIMX B YC0BUAX
3KO/I0rMYecKoro Hebnarornosyyms, HepPeaKo CHUKe-
HO, T.6. UMEeT MeCTO OTHOCUTE/IbHBIA TMNOTUPEO3.

3. OenumnT TUpeouHbIX TOPMOHOB SABNSETCA
NPUYMHOM MUMMYHONOrMYEeCKOl HefoCTaTOUHOCTM C
[lenpeccrein KNeTOYHOro 3BeHa MMMYHWUTETa, rumno-
NMMYHOTN06ynHeMuel knacca O.

4. CTeneHb VIMMYHOJ/IOTMYECKON HEeLOCTaTOYHOC-
TW 3aBUCUT OT CTeneHn ysenuyeHus LLDK, Hannuus
K/IMHMKO-N1ab0paToOpHOro rMnoTMPEOUAHOro COCTO-
AHVA. BbliiBNeHa TecHas KOppPensauuoHHas 3aBUCU-
MOCTb MeXay yposHem T4, TTI u nokasaTenamu
MMMYHHOrO cTaTtyca.

5. Jednunt MIMMYHOUMTOB B KPOBW Y A€Tel ¢ ru-
nepnnasveii LXK 1 HeOoTArowleHHbIM npemopoua-
HbIM (DOHOM MOXET CNYXXWUTb AOMONHUTENIbHBLIM f1a-
60paToOPHbLIM KpUTEPMEM TUMOTUPEO3A.
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L. N. Ulanova, A. M. Zemskov, V. 1. Knyazev - THE IMMUNE
STATUS OF PRESCHOOL CHILDREN WITH DIFFUSE EN-
LARGEMENT OF THE THYROID UNDER ECOLOGICAL-
LY ADVERSE CONDITIONS

Summary. A total of 434 children aged 4 to 7 living under eco-
logically adverse conditions were examined. Diffuse enlargement
of the thyroid was detected in 35% of children (I degree in 62%, Il
degree in 38%), with equal frequency in boys and girls. This re-
search was aimed at assessing the immune status of children with
enlargement of the thyroid of different degree and at estimation of
the functional activity of the thyroid by clinical and laboratory
signs (T3, T4, TTH, whose concentrations were measured by stan-
dard radioimmunoassay and enzyme immunoassay). Preschool
children with diffuse enlargement of the thyroid presented with
immunocyte depression in the blood, which was evidently a result
of thyroid hormone deficiency at the level of cellular metabolism,
because the function of Lite enlarged thyroid was frequently re-
duced, that is, compensated or decompensated hypothyroid state
was present. Immunologic disturbances depended on the degree of
diffuse enlargement of the gland and on the presence and degree
of thyroid activity reduction. A close correlation between blood 14
and TTH levels and immunity status parameters was detected.
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