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INIVIOTHE JOCIIIKEHHA CTAHY ITPUIIIUTOITIOAIBHUX
3AJI03 OCIB, OITPOMIHEHUX BHACJIITIOK ABAPII HA YAEC
JTOPOCJIOIO TA TUTAYO0IO BIKY, METOJOJIOTIA IX
YJIBTPA3BYKOBOT'O JOC/IIIAXKEHHA

MeTa. B3HayeHHs nowmpeHoCTi rinepniasii npuiLMTonoaidbHNUX 3an03 y onpoMiHeHMx BHacliaok aBapii Ha YAEC po-
pocnux Ta ix HaWafKiB Npu CKPUHIHTOBOMY yNbTPAa3BYKOBOMY AOCNiXKEHT Ta BifnpaLoBaTy 10ro METOA0MON 0.
Marepianu Ta meToau. linoTHe npocnekTMBHE [OCNifXEHHA nowupeHocTi rinepnnasii MLWMN3 cepepn ocib, nocTpax-
Aanux BHacnifok aBapii Ha YopHobunbebkiit aTomHiin enektpoctaHuii (YAEC) gopocnoro Biky (686 0cib) Ta ix Ha-
wankis (54 piteit) nposepeHo Y3/ WN3 ta MLN3, 3 akux 339 BigHOCMNKUCA A0 YYaCHUMKIB nikBigauii Hacnigkis aBapii
Ha YAEC, 32 ocobu — eBakynoBaHi 3 30-KM 30HU BifuyXKeHHsA Ta 224 0cib 3 rpynu KoHTposio. [poBeAEHO ynbTpasBy-
KoBe JOCNiIKEeHHA WWUTONoAi6HOT Ta NpuwmMTONoAiOHMX 33103 3a CTaHAAPTHOK MeToauKow. [0AaTKoBO y AiTel 3
rinepnnasielo npuwmuTonofibHMX 3aN103 NPOBOANUNOCH BUOIpKOBE [OCHiAXKEHHA piBHA 25-TigpoKcuBiTaminy Dy cupo-
BaTLi KpoBi. lpu po3paxyHKy CTaTUCTUYHOT 3HAYYWOCTI, ii piBeHb p < 0,05 BBaXaNu CTaTUCTUYHO AOCTOBIPHUM,
Pe3ynbratu. MpuwmtononibHi 3an03u — Ue feKinbKa HeBeNUKUX ane BNAUBOBUX €HLOKPUHHUX 33103, IO CUHTE3y-
t0Tb MApaTropMOH, PEryNioloTb, TOJOBHUM YNHOM, PocdhOpHO-KanblLiieBnit 06MiH. HegoctaTHa (rinonapatupeos) abo
HagMWKoBa (rinepnapatupeos) yHKLif NPUWKUTONOAIOHMX 33103 € WKINAMBUMU L5 NALI€EHTIB, BMIMBAE Ha CTaH
HEpBOBOT Ta CepLEeBO-CYAMHHOT cucTeMu. MpuIUTONOAIOHT 331031 MOXYTb HAKONUYYBATK 130TONK Le3ito, CTPOHLIO i
pagioakTueHoro ioay. OTpUMaHi faHi cBigyaTbh NPo NifBULEHHS YAaCTOTH KNiHIYHO 3HAYYWMX rinepniasiin npuwmTo-
nofibHux 3ano3 (NoHag 9 MM y fopocnux, 6inblwe 5 MM y fiiTeit) cepef onpoMiHeHUx oci6 BHacnigok aBapii Ha YAEC
(28,64 %) Ta ix Hawapkis (23,8-70,6 %), nepw 3a BCe TUX, AKi MELWKAIOTb HAa 3a0pyAHEHNUX TEPUTOPiAX AOPOCIOrO BiKY
B NOPiBHAHHI 3 KOHTPOJbHOIO rpynoto (HeonpoMiHeHi — 24,15 %). IHwWolo rpynoto pusunka bynn esakynoBaHi 3 30-km
30HM BiUYKEHHSA — KaTeropis ocib, ska 3a3Hana Aii normuHyTUX i30ToONiB oAy B nepuwi AHi aBapii Ha YAEC.
Li paHi [peMOHCTpyOTb YyTAMBICTH NPULLMTONOAIOHMX 3an03 A0 [Aii iHKOpNopoBaHMx i3o0TomiB (Mogy, Le3ito i
CTPOHLit0), Wo y BigfaneHi TepMiHM ONPOMiHEHHSA CTBOPIOIOTL YMOBU ANA CTPYKTYPHO-PYHKLIOHANbHUX 3MiH Y cUCTEMi
perynauii dochopHo-KanbLieBoro o6MiHy, € NifrpyHTAM ANS 3HAYHOT NOWMPEHOCTI 0CTeONEHi i Ta 0CTe0Nopo3y Yy on-
pOMiHeHMX 0Cib Ta ix Halwaakie. HeobxigHO MPoOBECTU HU3KY [OCNIMKEHb A1 NOJANBLWOIO YTOYHEHHS OTPUMAHUX Aa-
HUX Ta PO3KPUTTA FOPMOHANbHWUX MEXaHi3MiB BMIMBY i10Hi3yIOYOro BUNPOMiHEHHS HA NPULLMTONOAIOHMX 3a03.
BucHoBku. MpuuutononioHi 3an03u € pagialliiHo YyTIMBMMK A0 Aii i30TONIB CTPOHLIlO, Le3ito Ta iomy, AKi 06yMoB-
NIOKOTH X ONPOMiHEHHA Ta HACTYNHI CTPYKTYPHO-(PYHKLIOHANbHI 3MiHK, O € NepefyMOBOI0 PO3BUTKY OCTEOMNEHiT Ta
0CTeonopo3y B 0cib, Aki nocTpaxpany BHacnigok aeapii Ha YAEC Ta ix Hawapakis. Bucoka yactoTa rinepnnasii npu-
WMTOonoAi6HMX 3an103 BUABNEHA B MEWKAHLIB pafiauiitHo 3abpyAHeHNX TepuTopiit (ROBrOTPUBANE ONPOMiHEHHS i30-
TOMamu Le3iln), a TakKoX y eBakynoBaHux 3 30 KM 30HM BigyyxeHHs (ONPOMiHEHHsA i30Tonamu MOAy B nepuwi fHi
aBapii).
KniouoBi cnoBa: aeapis Ha YAEC, onpomiHeHHs, nocTpaxAani BHACNifOK aBapii, yYacHWKM Nikeigauii Hacnigkis
aBapii, i0Hi3ytoYe BUNPOMiHIOBAHHSA, AiTH, NPULMTONOAIOHI 3an03K, rinepniasis.

Mpobnemu padiayitinoi meduyuru ma padiobionozii. 2017. Bun. 22. C. 382-394.

PJ Kaminebkuit Onekciii BareaTuHoBny, e-mail: KaminskyiOleksii@gmail.com

(1) 382



CLINICAL

RESEARCH

ISSN 2304-8336. lpobnemn pagiauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2017. Bun. 22.

0. V. Kaminskyit«<, O. V. Kopylova, D. Ye. Afanasyev, O. V. Mazurenko, S. Ya. Berezovskyi

State Institution «National Research Center for Radiation Medicine of the National Academy of Medical
Sciences of Ukraine», 53 Melnykova str., Kyiv, 04050, Ukraine

Pilot study of parathyroid glands in adult and pediatric subjects exposed to
ionizing radiation after the ChNPP accident, methodology of parathyroid
diagnostic ultrasound

Objective. Estimation of the parathyroid hyperplasia prevalence after the ChNPP accident in adults exposed to ion-
izing radiation and their descendants using the diagnostic ultrasound and its methodology elaboration.
Materials and methods. The pilot prospective study of the prevalence of parathyroid hyperplasia among the
Chornobyl Nuclear Power Plant (ChNPP) accident adult survivors (n=686) and their descendants (54 children) was
performed using diagnostic ultrasound examination of thyroid and parathyroids. Among the study subjects there
were 339 ChNPP accident clean-up workers (ACUW), 32 persons were evacuated from the 30-km exclusion zone and
224 ones were included to the control group. Diagnostic ultrasound of thyroid and parathyroids was performed
according to the standard method. Additionally, in children with parathyroid hyperplasia an additional assay of
25-hydroxyvitamin D levels in serum was performed. In calculating the statistical significance, its level p < 0.05 was
considered statistically significant.
Results. Parathyroids are a few small but critically important endocrine glands that synthesize parathyroid hormone,
regulating mainly phosphoric-calcium metabolism. Insufficient (hypoparathyroidism) or excessive (hyperparathy-
roidism) function of parathyroids is harmful to the patients affecting the state of nervous and cardiovascular sys-
tem. Parathyroidss can accumulate isotopes of cesium, strontium and radioactive iodine. The available data testify
to an increased incidence of clinically significant hyperplasia of parthyroids (more than 9 mm in adults and more
than 5 mm in children) among persons exposed toionizng radiation as a result of the accident at the ChNPP
(28.64%) and their descendants (23.8-70.6%). First of all are concerned those adults who live in contaminated
areas in comparison with the control group (24.15% in not irradiated). Evacuees from the 30-km exclusion zone
being the category of people who were exposed to the absorbed iodine isotopes in the first days of the Chernobyl
accident are the another risk group. These data demonstrate sensitivity of parathyroidss to the impact of incorpo-
rated isotopes (iodine, cesium and strontium), which in the long-term exposure create conditions for structural and
functional changes in regulation of phosphorous-calcium metabolism being the basis for a significant prevalence of
osteopenia and osteoporosis in irradiated individuals and their descendants. A number of further studies are
required to clarify the findings and to disclose the hormonal mechanisms of radiation effects on parathyroids.
Conclusions. Parathyroid glands are radiosensitive and susceptible to effects of strontium, cesium and iodine iso-
topes, which cause parathyroid irradiation and subsequent structural and functional changes, being a prerequisite
for development of osteopenia and osteoporosis in the ChNPP accident survivors and their descendants. High inci-
dence of parathyroid hypertrophy is found in the inhabitants of the radiation-contaminated territories (long-term
irradiation by cesium isotopes), as well as in evacuated from the 30-km exclusion zone (irradiation by iodine iso-
topes in the early days of the accident).
Key words: accident at ChNPP, irradiation, accident survivors, accident clean-up participants, ionizing radiation,
children, parathyroid glands, hyperplasia.
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puuTononioHi 3amo3u (IMIIIT3) — ue mexiabka Parathyroids are a few small (resembling by size

HEBEJMKUX ajle BIUIMBOBUX €HIOKPMHHMX 3ajl03, and shape a rice grain) but critically important
SIKi 32 pO3MipoM Ta (pOpMOIO HaraayoTh pucoBe 3epHAT-  endocrine glands that synthesize parathyroid hor-
KO, 110 cuHTe3yoTh napatropmoH (ITPI), perymioiorb, mone (PTG), regulating mainly phosphoric-calci-
TOJIOBHUM YMHOM, (ochopHo-KanblieBuii ooMiH. He- um metabolism. Insufficient (hypoparathy-
nmocTtaTHS (rirmomapaTupeos) abo HaaauInKoBa (rimepra-  roidism) or excessive (hyperparathyroidism) func-
patupeo3) ¢yukuis IIIIII3 € mkipmuBumu g tion of parathyroids is harmful to the patients.
manieHTiB. Jlig mux 3a7103 3HaYyHO mmpiia, BiimBae Ha  Role of these glands is much wider, as they make
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CTaH HEpPBOBOI Ta CeplLEeBO-CYAMHHOI cHUcCTeM (ap-
TepiaJlbHUI THCK, CEepLEeBUIl PUTM), IIUIYHKOBO-TpaB-
HUI TPaKT Ta iHIle.

IIpn nucbananci ¢dyHkuioHanbHoro crany ITLITT3
3aBXIM CTPaXJa€e OINMOPHO-PYXOBUM arapat, BUHUKAE
BHCOKa HMOBipHIiCTh PO3BUTKY OCTEOIIEHii a00 OCTEOIO-
po3y, TIOB’SI3aHNUX 3 HUMU TIepeIOMiB HaBIiTh IIPU HE3-
HAayHOMY HaBaHTaXK€HHi, MOXe BMHMKATU NUCKiHEe3is
>KOBYHUX IIUISIXiB, TilTOTOHIiSI )XOBYHOI'O MiXypa, YTBO-
PEHHSI KOHKPEMEHTIB B HbOMY Ta/a00 y HUpKaX, KaJlb-
nudikaliss CyauH i KiraraHiB ceplisi, YTBOPEHHS epo3ili i
BUpPa3KU CJAM30BOI IIIYHKY, IBaHAALSITUIAIOl KUILIKHU,
Ta T.n. I[lpyu TOpylIEeHHSIX 3aCBOEHHS KaJlbllilo abo
BiTaminy D poamip ITIIIT3 moxxe 3miHIOBaTUCh. YacTi-
IIe CITOCTePIiraeThbcsl 30iMbIICHHS 1X PO3MIpiB (TimepIr-
Ja3ist) a6o 3 HUX (hOPMYIOTECS TOOPOSIKiCHI (afeHOMMU),
pigKo 3JI0sIKiCHI MyxJauHU (paK), BUHUKAE MEPBUHHUIMN
abo TpeTMHHMU TinepnapaTupeos, SKi MOTPeOYyIOThb
XipypriyHoro JIiKyBaHHSI.

Hisnpaicte TTIIII3 Ge3mocepeaHbo 3alieXXKUTh Bif
piBHS B KpoOBi BiTaMiHy D, kWil 3mificHIOE aKTUBHUIA
TPaHCOOPT MOIJIMHEHOTO KaJbllilo 10 KPOBi, a TaKOX
3acBO€HHS (pocdopy Ta marHito. TomoBHOIO (PyHKITIEIO
IIIII1I3 € peryasguigs HopMaldbHOI KOHIEHTpaIil
KaJIpllil0 B KPOBi B Me€XaX BY3bKOTO (hi3i0JI0TiYHOTO
Jliarma3oHy Ta CTPYKTYPHOIO BMICTY Yy KicTKaX (HEMOHY-
BaHHY). IcHye ocoOmmBe 3BOpOTHE cirMoigajibHe
CHiBBITHOIIEHHS MixXX KOHLeHTpalieto KaibLito i [TTT —
He3HayHa 3MiHa KOHLEHTpaLlil KaJblil0 IPU3BOIAUTH 10
3HayHOTO minBuineHHs cexperii ITTT [1].

Kanbliii mornmMHaeThes 3 TOHKOTO KUILIEUHUKY 3a paxy-
HOK JABOX M€XaHi3MiB. AKTUBHUI TPAHCIIOPT — CTUMYJTIO-
eTbcs 1,25-rinpokcuBiTaMiHoM D Ta BigmOyBaeThes uepe3
emniTeTianbHMii KaHai Kanblilo TRPV6. [TacuBHmii TpaHc-
TOPT 3HIACHIOETLCS Yepe3 MapaleToNIpHuil Tndy3HIH
mpoliec, IKU BUSIBIISIE JTiHIMHY 3allexXHicTh. [TornmuHaH-
HSI KaJIbLIi0 3 KUIIIEYHUKY 3HKYETHCS 3 BiKOM [1].

Hupkuy TakoxX HilOTh SIK PEryJasiTOp PiBHS Kabllilo B
rmia3Mmi kposi. ITig kontponeMm IITI BinOyBaeThcst pead-
copOLIis KaJbllilo, HATPiIO i KaJlito B MPOKCUMAaTbLHUX Ka-
HaJbLSX, MiABUILYIOUM TPaHCeiTeliaIbHY Pi3HULIIO TTO-
teHuianiB. [Tpu nminBuiieHHI peadbcopOlLiil HATpitO, 301JIb-
IIYETHCS 3aTpPUMKa KaJlbllifo. 3MEHIIeHHSI B CUPOBATIIi
KpOBi Kablio BUKIUKAe npurHiyeHHss CASR i ctumy-
moe mBuAKy cekpelito [TTT i TpuBanmuii picT KITITUH
TTLIIT3.

Ha mosepxni xmitua [THITT3 3HaxXomsgThCcs penenTo-
pM, sKi 30aTHI BU3HAYaTHM KOHILEHTpauiio docdopy i
Kajblitlo B cupoBatui Kposi. ®ynkuisa [THIIT3 pery-
JIIOEThCS 3BOPOTHUM Oi0JIOTIYHUM 3B’SI3KOM: CIeLiali-
30BaHi pelenTopu pearyroTh Ha piBeHb Kajbllilo B

effect on the state of nervous and cardiovascular
systems (modulation of arterial pressure and heart
rate), gastrointestinal tract, etc.

With imbalance in the functional state of
parathyroids the locomotor system is always affect-
ed with high probability of developing osteopenia
or osteoporosis associated with fractures, even
upon insignificant load. Moreover the biliary dysk-
inesia may occur, gallstone hypotension, formation
of concrements in it and/or in the kidneys, calcifi-
cation of blood vessels and heart valves, erosion and
ulceration of the mucous membrane of stomach,
duodenum, etc. In case of abnormal calcium or
vitamin D assimilation the size of parathyroids may
change, more often there is an increase in their size
(hyperplasia), ortherwise benign (adenomas) or
malignant tumors (cancer) develop from them.
Also if primary or tertiary hyperparathyroidism
arises the surgical treatment is required.

Parathyroid activity depends directly on serum
level of vitamin D , which controls an active transport
of absorbed calcium to the blood, as well as absorp-
tion of phosphorus and magnesium. Regulation of
normal serum calcium concentration within the nar-
row physiological range and structural content in the
bones (depositing) are the main function of parathy-
roids. There is a specific reverse sigmoidal relation-
ship between the concentration of calcium and PTH,
namely a slight change in calcium concentration
leads to a significant increase in secretion of PTH [1].

Calcium is absorbed from the small intestine by
the two mechanisms. Active transport is stimulated
by the 1,25-hydroxyvitamin D and occurs through
the epithelial calcium channel TRPV6. Passive
transport is carried out through a paracellular diffuse
process featuring a linear dependence. Intestinal
calcium absorption is decreased with age [1].

Kidneys are also involved in regulation of plasma
calcium level. Under the control of PTH a reabsorp-
tion of calcium, sodium and potassium occurs in
proximal tubules, increasing the transepithelial
potential difference. With increased sodium reabsorp-
tion retention of calcium increases. Reduced serum
calcium level leads to inhibition of calcium-sensing
receptor (CaSR) and stimulates rapid secretion of
PTH and prolonged growth of parathyroid cells.

There are receptors on the surface of parathyroid
cells that can determine serum concentration of
phosphorus and calcium. Parathyroid function is reg-
ulated by the inverse biological linkage, namely the
specialized receptors react to the plasma level of cal-
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IUTa3Mi, CUMHTE3yI0UM i BUKUIAIOUM B KPOB IIpU He-
ooxigHocTi auie I1TT, abo kanbuuTOHIH —TOpMOH C-
KITUH 1mmTonoxioHoi 3amo3m (LII13), gaki € anTa-
TOHICTaMM OAWH 10 ogHOTo. B momepenHix mociimKkeH-
HSIX MOKAa3aHo, 110 B YKpaiHi iCHye BHCOKa YacToTa OC-
TeoIleHili i ocTeornopoay, narojorii ITIIIT3.

META JOCIIJIZKEHHA

BusHayeHHsS MOOIIMPEHOCTI TimepIuia3iii MPUILUTO-
noAiOHMX 3aJ03 y ONPOMIHEHMX BHACJIAOK aBapii Ha
YAEC popocnaux Ta iX HaIIagKiB MPU CKPUHIHTOBOMY
yJbTpa3BykoBoMy nociimkeHi (Y3/1) Ta BiampaliroBaTu
1or0 METOMOJIOTIIO.

MATEPIAJI TA METOJIU TOCIIII2KEHHA

[TimoTHe MpOCNEeKTUBHE AOCIiMXEHHS MOLIMPEHOCTI
rinepraszii ITHIITI3 cepen ocib, nmocTpaxaanux
BHacaigok aBapii Ha YAEC nopocnoro Biky (686 oci0)
Ta ix HamazakiB (54 miteir) mpoBeneHo Y3/ LIII3 Ta
ITIIIT3, 3 gkux 339 BimHOCUAMCS OO YYaCHMKIB
JnikBigauii HacniakiB aBapii (YJIHA) aBapii Ha YopHo-
OmibehKilh atomHil enektpocraniii (HAEC), 32 oco-
6m — eBakyiioBaHi 3 30-KM 30HM BiguyXeHHS Ta 224
0ci0 3 rpynu KoHTpouo (Tadu. 1).

Byno ob6ctexkeHo 71 mutuHy y Bimi 12-16 pokis,
HapoOIXEeHUX BiA 0ci0d, gKi Oyau ONMpoOMiHEHi BHa-
crigok aBapii Ha YAEC, 3 gaknx 12 — mitT 0aTbKiB
eBakyiioBaHux 3 M. [Ipumn'gatb, 42 — Big 6aThbKiB, SKi
MEIIKalOTh Ha pafioaKTUBHO 3a0pyAHEHUX TEPUTO-

Ta6nuusa 1

cium synthesizing and releasing the PTH if necessary,
otherwise the calcitonin that is a hormone thyroid
gland C-cells is secreted. Both hormones are antago-
nists to each other. It has been shown in previous
studies that there is a high incidence of osteopenia,
osteoporosis, and parathyroid disorders in Ukraine.

OBJECTIVE

Estimation of the parathyroid hyperplasia preva-
lence after the ChNPP accident in adults exposed
to ionizing radiation and their descendants using
the screening diagnostic ultrasound (DUS) and its
methodology elaboration.

MATERIALS AND METHODS
The pilot prospective study of parathyroid hyperpla-
sia prevalence in the Chornobyl Nuclear Power Plant
(ChNPP) accident adult survivors (n=686) and their
descendants (54 children) was performed using diag-
nostic ultrasound examination of thyroid and
parathyroids. Among the study subjects there were
339 ChINPP accident clean-up workers (ACUW), 32
evacuees from the 30-km exclusion zone and 224
persons were included to the control group (Table 1).
There were examined 71 children aged 12—16
years old born of persons who were exposed as a
result of the ChNPP accident, of which 12 were
children of parents evacuated from the city of
Prypiat, 42 were of parents living in radioactive

UncenbHa xapaKTepucTUKa po3nopiny nauieHTis (aopocnux i Aitein) 3a rpynamu, AKUM NpoBeA€HO YNLTPa3BY-
KoBe AOCNiAXEHHA WUTOBUAHOT Ta NPULLMTONOAIOHMX 3an03.

Table 1

Numerical characteristics of patients (adults and children) distribution in groups that have undergone diag-

nostic ultrasound of thyroid and parathyrois.

Kareropis o6cTexenux oci6 / category of examined persons

Kinbkictb / number

YuacHukw Hacniakis asapii Ha YAEC / ChNPP accident clean-up workers 339
EakyiioBaHi 3 30-km 30HM Big4yxeHHs / evacuees from the 30-km exclusion zone 32
MelLukaHui panjoakTeHO 3abpyaHeHux TepuTopiii / population of contaminated territories 185
Motepnini BHacninok agapii Ha YAEC / ChNPP accident survivors 129
Po6itHuku sipepHoi npomucnoBocTi / nuclear industry workers 1
Bcboro onpomineHux oci6 (zopocnnx) / exposed adults total 686
Hawaaku onpominerux ocib (aitu) / descendants of the exposed persons (children): 54

> HapomXeHi Bif 6aTbkiB, eBakyioBaHux 3 30-km 30HK / born of evacuees from the 30-km zone 12

> MeLLKaHL|i pafiioakTBHO 3aBpyaHeHnx Teputopiit / living on contaminated territory 42
KoHTponbsHa rpyna / control group:

> popocni / adults 17

> fitv / children 207
Bcboro o6cTexeHo / examined persons total:

> popocnux / adults 893

> fiten / children 1
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Ta6nuusa 2

YncenbHuit CKNaa rpyn Aitei, AKi NporuAM YNbTPa3BYKOBE AOCHIAMKEHHSA WWTOBUAHOT Ta NpULMTONOAi6HUX

3anos.
Table 2

Numerical composition of groups of children undergoing diagnostic thyroid and parathyroid ultrasound.

Ipynu pocnipkeHns / study groups

Kinbkictb / number

Hawapkw oci6, ki nocTpaxpaany BHacninok asapii Ha YAEC, 3 Hux / descendants of the ChNPP accident survivors, including:

> [iTW, HAPOMXKeHi Bin, GaTbkiB, eBakyiioBaHMx 3 30-kM 30HM BinyyxeHHs / children of evacuees from the 30-km exclusion zone 12
> [IiTH, iKi MELLKaIoTb Ha PagioakTMBHO 3abpyaHeHux TepuTopisix / - children living on contaminated territories 42
[itn, mewkaHui M. Knesa (rpyna nopisHsiHHg) / children living in Kyiv (comparison group) 17
Bcboro / total: 71

pisgx, 17 — memkanui M. Knepa (rpymna nopiBHSIHHS)
(Tabu. 2).

IlpoBeneHO yJAbTPA3BYKOBE OOCHIAXKEHHS IIATOIO-
JIi0HOI Ta MPUILIMTONOAIOHMX 3aJ103 3a CTAaHIAPTHOIO Me-
toavkoro. JlomarkoBo y mitei 3 rinmepruiaziero TTHITT3
MPOBOJAMIOCH BUOIpKOBE AOCIIIXKEHHS PiBHS 25-TiApOoK-
cusitaminy D (25(OH) D) y cupoBaTtui kposi. [1pu po3-
PaxXyHKy CTaTMCTMYHOI 3HAYymIocTi, ii piBeHb p < 0,05
BBakaJli CTAaTUCTUYHO JOCTOBIPHUM.

PE3YJIBTATU TA IX OBTOBOPEHHS

OTpuMaHi IaHi CBig4aTh TPO HE3HAYHE ITiABUIICHHS
yactoTu Bcix rinmeprutaziti TTLHIT3 cepem MemrkaHIIiB
3a0pyIHEHUX TepuTopiil mopocioro Biky (28,64 %) B
MOPiBHSIHHI 3 KOHTPOJBHOIO IPYIO0 (HEONPOMiHEeHI —
24,15 %). BcTaHOBIEGHO CTATUCTUYHO BipoOrigHe
(p <0,05) 36inpmenHs 06'emis ITLITT3 po3amipom moHaz
9 MM y onipoMiHeHuX BHacinok aBapii Ha YAEC B kaTe-
ropisix eBakyioBaHux 3 30-KM 30HU BiT4y>K€HHSs, Melll-
KaHILIB pagioakKTUBHO 3a0pyIHEHMX TEpUTOpPii Ta MO-
TEePIIUIMX BHACJIIOK 1i€i aBapii, IO BiIHOLIEHHIO 10
IpyInu KOHTpouto (Tab. 3).

Ta6nuusa 3

contaminated territories, and 17 children were res-
idents of Kyiv (comparison group) (Table 2).

Diagnostic ultrasound of thyroid and parathy-
roids was performed according to the standard
method. Additionally, in children with parathyroid
hyperplasia an additional assay of 25-hydroxyvita-
min D levels in serum was performed. In calculat-
ing the statistical significance, its level p < 0.05 was
considered statistically significant.

RESULTS AND DISCUSSION

Obtained data indicate a slight increase in the inci-
dence of all parathyroid hyperplasia among the adult
inhabitants of contaminated territories (28.64%) in
comparison with the control group (24.15% on non-
irradiated). A statistically significant (p <0.05)
increase in parathyroid volume and enlargement
exceeding 9 mm in persons exposed to ionizing radi-
ation as a result of the CheNPP accident was
revealed in evacuated from the 30-km exclusion
zone, residents of contaminated territories and acci-
dent survivors versus the control group (Table 3).

YactoTa BUABNEHHA rinepnnasii npuwmronoai6bHmux 3ano3 y gopocnux ocié, BCTaHOBJIEHOT npu npoBeaeHi

VNIbTPa3BYKOBOro AOCHiA)KeHHﬂ.
Table 3

Incidence of parathyroid hyperplasia in adults detected with diagnostic ultrasound.

Kareropis o6cTexeHux ocid
Category of examined persons

Finepnnagzia NLN3 306inblueHHs > 9 MM

YuacHukw Hacnigkis asapii Ha YAEC / ChNPP accident clean-up workers, n = 339

EakyiioBaHi 3 30-km 30HM BigyyxeHHs / Evacuees from the 30-km exclusion zone, n = 32
MelLukaHui panjoakTeHO 3abpyaHeHux TepuTopiii / population of contaminated territories, n = 185

Motepnini BHacnigok agapii Ha YAEC / ChNPP accident survivors, n = 129
PobitHuku sipepHoi npomucnosocTi / nuclear industry workers, n = 1
Bcboro onpomiHenmx oci6 / exposed total, n = 686

KontponbHa rpyna / control group, n = 207

Parathyroid hyperplasia  Enlargement >9 mm
16,81 % (57) 53 % (18)
15,62 % (5) 94 (3)*
28,64 % (53) 9,2 (17)*
20,93 % (27) 20,9 (10)*
1 1
20,84 % (143) 7,14 (49)
24,15 % (50) 6,76 (14)

MpumiTka. * — p<0,05.
Note. * — p<0,05.

(1) 386
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Ile MoxXHa MOSICHUTU BigoMUM (PAKTOM PO MOXKIM-
BUIA HETaTUBHUM BIJIMB iOHi3yIOUOrO BUIPOMiHEHHS
(IB) na cran ITILIII3 [2—6]. Bimomo, mo i3oromnu
uesito ("’Cs) i ctponuio (*’Sr) € TPOIMHUMU 0 CUCTE-
MU perysuii ¢pochopHO-KaablliEBOTO OOMiHY Ta
KiCTKOBOI TKaHWHU, Oe3mocepeHbO0 HAKOMUYYIOThCS
y T3, 06yMOBIIOIOTE iX OITPOMiHEHHS, HACITiTKOM
YOro MOXYTb OYTH 3MiHa CTPYKTYpM a00 (GyHKIIii, MOo-
pylIeHHsI B cucTteMi (ocOopHO-KaIbIiEBOIO OOMIiHY.
I30TONM 1I€3i10 Ail0Th NOAIOHO Kalilo, HAKOMUYYIOThCS
nepeBakHO y M SIKUX TKaHWHaX (JereHsx, cepili,
KJIiTUHAX KPOBi Ta iH.), a CTPOHIiI0 — SIK aHTarOHiCTH
Kajplio. *Sr  TpPOMHMI M0 KiCTKOBOI TKAHWHU Ta
IMMIII3 [11, 12], a ""Cs i *#Cs — 06e3mnocepeaHbo 10
ITIII13 [13—15].

BpaxoBytoun, 1110 MelIKaHIli pagioaKTUBHO 3a0pynHe-
HUX TEPUTOPi (IECATWIITTIMU) MPOXUBAIOTh B MicClle-
BoCTsIX (2293 HaceneHUX IyHKTIiB, (~ 1,54 MJIH. 0ci0)),
3a0pynHeHunx nepesaxso *’Cs, '*Cs i *Sr, 1110 00yMOBH-
J1 103U onpoMiHeHHs B Mexkax 10—50 m3B [7]. Lli kate-
ropii Jrofell IIOACHHO AOBrOTPMBAIO MOTJIMHAIOTh
KyJIBTMBOBAHI, JIiCOBi Ta TBApMHHI MPOAYKTU XapuyBaH-
Hs (KapTOTLIIO, TPUOM, MOJIOKO Ta iHIITi), SKi HAKOTIMIM-
Jm tponHi go IMTIII3 izotonu 3 rpyHTiB. Takuit anbre-
PYIOUyH JTAHIIIOT «I'PYHT-POCIMHU-TIPOIYKTH XapuyBaH-
HsT» 000B’SI3KOBO TIOBMHEH BIUIMBATH Ha CHCTEMY PETY-
anii ¢pocopHO-KaNBIiEBOTO OOMiHY 3 HACTYyITHUM
¢opMyBaHHSIM OCTEOIIeHil Ta OCcTeonopo3y [7].

IlepekonnuBi qaHi mpo minBuilieHW BMicT y Kposi ITTT
Ta HAUTMIIIKOBUI PU3HK TillepIIapaTipeo3y CBOTo yacy Oy-
JIM onyOIiKOBaHi SITOHCHbKUMM aBTOpPaMU 3a pe3yJibTaTaMu
TPUBAJIUX JOCTIIKEHb Y OCi0, SIKi MepexKnIi aTOMHi OOM-
OapayBaHHs [8]. 3rogom, miaBuiueHuil piseHb ITTT OyB
BUSIBJICHUI Y MALIIEHTIB MiC/Isl MPOMEHEBOI Teparlii ooiac-
Tl TOJIOBA-IIN i3 JTaTeHTHUM TiepiomoM 20—45 pokis [9].
Huzka nomanbsimx gocimKeHb miaTBepauia BB IB Ha
TTILII3 micns JiKyBaHHSIM paliOaKTUBHUM MOIOM 3aXBO-
proBaHb 113 3 HaCTYyMHUM PO3BUTKOM TillONapaTUpeo3y
[10—16]. 3oBHilIHI TPOMEHEBa Teparlis Yy IUTSIOMY Billi
Oyyia MoB’s13aHa 3 HA0AraTo KOPOTIIMM JaTeHTHUM Tepio-
noM — MeHIe 20 pokiB y ~80% Bumanxis [14—15].

BcTtaHoBeHo, 1110 yepe3 25 poKiB Mic/sl ONPOMiHEHHS
Yy BUCOKHUX J103ax BHacigok aBapii YAEC BusgBmim miep-
BUHHUI Trinepmnapatupeo3 y ~25% VYJIHA (p<0,001)
[16], 1m0 MPOSIBASIBCS TiIBMIIEHUM BMICTOM Y KPOBI
IITT Ta ioHizoBaHOrO Kajblilo. BiH He OYyB BTOPUHHUM
epeKToOM HecTaui BiTaMiHy, OCKIJIbKM, TTOPSI i3 Timep-
KallbLIiEMI€IO, CITOCTEePiraBcsl HOpMaJIbHUI BMIiCT Y KPOBI
25-rinpokcuBitaminy D.

TakyuM YMHOM MOXKHA IIPUITYCTUTH, IO BIIepIle OyIn
OTpMMAaHi KJIiHIYHi JaHi, sKi cBiIyaTh MpO iCHYBaHHS

This can be explained by the well-known fact of
possible hazardous effect of ionizing radiation (IR)
on parathyroid [2—6]. It is known that isotopes of
cesium ('¥'Cs) and strontium (*°Sr) being tropic to
the system of regulation of phosphorous-calcium
metabolism and bone tissue are directly accumulates
in parathyroid. Resulting parathyroid irradiation
may result in changes in parathyroid structure or
function with disorders in the system of phosphoric-
calcium metabolism. Isotopes of cesium *’Cs and
13%Cs resembling the potassium accumulate mainly
in soft tissues, i.e. lungs, heart, blood cells etc., and
directly in parathyroid [13—15]. Strontium in its
turn being an antagonist of calcium with its isotope
90Sr is tropic to bone tissue and parathyroid [11, 12].

Inhabitants of radioactive contaminated territo-
ries (2293 settlements, ~ 1.54 million people) for
decades live in areas contaminated mainly by
137Cs, 3*Cs and *°Sr with resulted radiation doses in
the range of 10—50 mSv [7]. These categories of
people daily consume cultivated food products,
wood products and animal food including potatoe,
mushrooms, milk, etc., which accumulate from
soil the radioactive isotopes tropic to parathyroid.
Such an altering chain of «soil-plants-food» must
necessarily influence the regulation of phospho-
rous-calcium metabolism with subsequent forma-
tion of osteopenia and osteoporosis [7].

Convincing data on elevated serun PTH levels and
excessive risk of hyperparathyroidism in due time
were published by the Japanese authors on the basis of
long-term studies in survivors of the atomic bombard-
ments [8]. Subsequently the elevated PTH levels were
detected after the radiation therapy on the head and
neck with a latent period of 20-45 years [9]. A num-
ber of further studies have confirmed the effect of IR
on parathyroid after radioiodine active of thyroid dis-
ease with subsequent development of hypoparathy-
roidism [10—16]. External radiation therapy in child-
hood was associated with a much shorter latent peri-
od — less than 20 years in ~ 80% of cases [14—15].

It was established that 25 years after irradiation in
high doses due to the ChNPP accident the primary
hyperparathyroidism was detected in ~ 25% of the
ACUW (p <0.001) [16], which was manifested by
elevated PTH and ionized calcium levels in the
blood. It was not a secondary effect of vitamin defi-
ciency, since, along with hypercalcaemia, the normal
blood levels of 25-hydroxyvitamin D were observed.

Thus, we can assume that clinical data were first
obtained, which testifies to existence of a possible
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MOXJIMBOTO HeraTuBHOro BmauBy Ha ctaH ITIIIII3
MEIIKAaHIIiB paJioaKTUBHO 3a0pyJHEHUX TEPUTOPIii 3a
pPaxXyHOK JTOBTOTPMBAJIOrO HAKONMMYEHHSI HUMHU i30-
TOTIiB, MEPIII 3a BCE 11€3i10, a TAKOX BHACIiTOK MUHYJIOL
Ilii iI0HI3yI0YOTro BUIIPOMiHEHHS 32 paxXyHOK aBapiliHOI
iHKOpIIopalii paaioakTMBHOTO ioay. BcraHoBIEeHHS
nigBuiieHoi 4yactotu rinmeprpodiin ITMLIII3 € Ha-
CJIIIKOM iCHYIOUOTO TOBIOTPMBAJIOTO HAIIPYXXEHHS Yy
cucteMax peryisuii ¢pocdopHO-KalblLUiEBOIO OOMiHY,
1110 MOSICHIOE 3HAYHY MOIIMPEHICTh OCTEOMNEHII Ta OCTe-
onopo3y B 0ci0, ompoMiHEHUX BHACJIJOK aBapil Ha
YAEC, paHi, ski Oyau oTpruMaHi B IOTIePeaHIX JOCIIiI-
SKEHHSIX.

B iHIIMX KaTeropisx nocTpaxkaaaiuxX BHACIIIOK aBapii
Ha YAEC (VJIHA), axi oTpumyBanu OiNbIIi 1031 OIT-
pOMiHEHHs (KOPOTKOYacHO ab0 JOBrOTPUBAJIO) B IIiJIO-
My He BcTaHOBJIeHO BaroMux 3MiH y ITIITI3, ogHak Taxi
CBiTUEHHS OTPUMAaHi IPpU NOPiBHSIHHI TPYIT TOCTiIKEH-
HS 3 KOHTpoJIbHOIO Tpynoto g TTLIIT3 po3mipom 1mo-
Hag 9 MM, SKi € HaOIIbII KJTiHIYHO 3HaYHUMU. Bimomo,
mo rinepruiasig ITHIII3 He pinko CympoBOMIXKYETHCS
30i7bIIEHHSIM CUHTe3y i cekpelii 10 kpoBi IITT, saxuit
YIIOBiIbHEHO MPU3BOIUTD IO aKTUBAllil OCTEOKJIACTIB Ta
30ibIlIEeHHS KOHLEHTpallii OKCIiMpoJiiHy y KpOBi, OO0
MPUTHIiYEHHSI PiBHSI OCTEOKaJbLIMHY, Ta, SIK HACJiAOK,
JTO 3HU>KEHHSI IIUIbHOCTI KiCTKOBOI TKAHUHU — JI0 OCTE-
omnenii (T-xpurepiit > -1,0) Ta ocreonoposy (T-xpu-
Tepiit > -2,5).

CraH npMIIMTONOIOHMX 327103 JiTeil, AKi HApOIUIHCS
Bi/I 0ATbKIB 3 ONMPOMIHEHOIO IUTONOIOHOKI 327103010
BuBuennst crany ITIIII3 giteit, sKi HapoguIucs Bif
0aTbkiB 3 ompomiHeHoto IIII13 € BKpaii akTyaJbHUM
BpaxoBYIOUM, IO Li 0COOM HAa MOMEHT aBapii repeoy-
BaJli B AUTSYOMY Ta ITiIIITKOBOMY Billi Ta 3a3Haiu iX
onpomiHeHHs (0,15—0,75 Ip), € HA gaHMIii Yac AiTbMU
MEPIIOro TMOKOJiHHSI, HapOIXXKEeHMX ITicas aBapii Ha
YAEC.

IMpu Y3]1 TTLII13 71 gutHM 1Iy0epTaTHOTO BiKY, SKi
HapoAUJIMCS Bif 0aThKiB, OIPOMiHEHUX BHACIIAOK aBa-
pii Ha YAEC, 36inb11eHHsT 00' €My, 110 IEPEBUILYE BiKO-
Bi HopMaTuBu, Bu3HaueHo Yy 23 (32,4 %). 3HUXEeHHS
€XOreHHOCTI TKaHUHU BigMivanocs y 8 (11,3 %) niteii.
Haityacrime rinepnnazis TTLLIT3 Bussnsnace y nireit,
sIKi MEIIKalTh Ha pajioaKTUBHO 3a0pyTHEHUX Tepu-
Topisix (Tadm. 4).

Cepen nmiTeil, HaApOIKEHUX Bil MEIIKAHIIIB pamdioak-
TUBHO 3a0pYAHEHUX TEPUTOPili, 3HAYHO YaCTillle BUSIB-
nserbes rineprutasia TTHITI3 45,2 % npotu 33,3 % B
rpymi nitTeii HapoKEHUX Bil 0aTbKiB €BaKyHOBaHUX 3
30-xkM 30HU. OCOOIMBO BigMIYa€THCS Pi3HUIISI MiX Tpy-
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unfavorable parathyroid effect in inhabitants of
radioactively contaminated territories due to the
long-term accumulation of isotopes, especially
cesium, as well as due to the past effects of ioniz-
ing radiation due to accidental incorporation of
radioactive iodine Identification of elevated inci-
dence of parathyroid hypertrophy is a conse-
quence of the existing long-term strain in regula-
tion systems of phosphorus-calcium metabolism.
The mentioned above explains a significant preva-
lence of osteopenia and osteoporosis in subjects
exposed after the ChNPP accident, according to
the data obtained in previous studies.

In other categories of the ChNPP accident sur-
vivors, namely in the ACUW who had received high-
er radiation doses from the short-term or long-term
exposure there was as a whole no significant parathy-
roid abnormalities. Such evidence however was
obtained by comparing the study groups with a con-
trol group for the parathyroids larger than 9 mm
which are most clinically significant. It is known that
parathyroid hyperplasia is rarely accompanied by an
increase in PTG synthesis and secretion, which slow-
ly leads to activation of osteoclasts and an increase in
concentration of oxyproline in the blood, to decrease
of osteocalcin level and consequently to decrease of
bone tissue density i.e. osteopenia (T-criterion > -
1.0) and osteoporosis (T-criterion> -2.5).

Parathyroids in children born of parents with
thyroid exposed to ionizing radiation

Study of parathyroids in children’s of parents
with irradiated thyroid is very important given
that these persons at the time of accident were
children and adolescents exposed to ionizing
radiation at 0.15—0.75 Gy doses. Nowadays they
are children of first generation born after the
ChNPP accident.

Diagnostic parathyroid ultrasound in 71 children
at the age of puberty who were born of parents irra-
diated as a result of the ChNPP accident revealed
an increase in volume exceeding the age limits was
in 23 (32.4%) cases. Decreased tissue echogenicity
was noted in 8 (11.3%) children. Most commonly
the parathyroid hyperplasia was found in children
living in radioactive contaminated areas (Table 4).

Among children born of residents of contaminated
territories the parathyroid hyperplasia is much more
frequent (45.2%) versus in a group of children born of
parents evacuated from the 30-km zone (33.3%).
Particular attention is paid to the difference between




ISSN 2304-8336. lpobnemn pagiauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2017. Bun. 22.

CLINICAL

RESEARCH

Ta6nuusa 4

YacTtoTa BuABJIEHHA rinepnnasii npuwmTonoai6HMX 3an03 y HawaakiB onpoMiHeHMx oci6 npu npoBeaeHHi

VIbTPa3BYKOBOr0 A0C/HiAKEHHSA.
Table 4

Incidence of parathyroid hyperplasia under diagnostic ultrasound scan in descendants of exposed persons.

Finepnnagia MLN3 4 mm

Finepnnagia NWMN3 5-9 mm  Tinepnnasis NWN3 >9 mm

Moka3Hukm
Parathyroid Parathyroid Parathyroid
Parameter
arameters hyperplasia 4 mm hyperplasia 5—9 mm hyperplasia >9 mm
[Jitn, HapozxeHi Bin 6aTbkiB, €BaKyiOBaHMX 66,7 % (8) 25,0 % (3) 8,3% (1)
3 30-KM 30HU BifuyXeHHsl, n=12
Children of parents evacuated from the 30-km
exclusion zone, n=12
Litn, sKi MELIKaIoTb Ha PaioakTUBHO 3a0pYAHEHNX 54,8 % (23) 21,4 % (9) 23,8 % (10)
TepuTopisx, n=42
Children living on contaminate territories, n=42
Litn, MewwkaHui M. Knesa ( rpyna nopisHsHHG), n=17 70,6 % (12) 17,6 % (3) 11,8 % (2)

Children living in Kyiv (comparison group), n=17

namMmu Ipu BUsiBieHHi rinepruiazii ITIITT3 monag 9 MM —
23,8 % npotu 8,3 % B KOHTPOI.

Cepen 3anyyeHMX B JOCJHIIXEHHS Malli€eHTIiB Oyia
JOCJIizKeHa CYIyTHS MaTOJI0ris: rinoTajaMiuyHUA CUH/I-
poM MyOepTaTHOTO IepioAy BHUSIBJIeHO Yy 28 jaiTeit
(39,4 %). 3axBoproBanHs LII13, a came: nudy3HUIt He-
TOKCHMYHM 300 I cT. miarHocToBaHo y 48 (67,6 %),
XPOHIUHUI ayToiMyHHUI TUpeoinuT —y 9 (12,7 %), By3-
JoBuii 306 — y 4 (5,7 %). Haiiuacrile BUSIBIISLIACH CO-
MaTuU4yHa TIaTOJOrisl y BUIJISIAI BEereTo-CyAMHHOI JUC-
ToHil — y 25,3 % niteil, NUCKiHE3il >KOBYOBMBITHUX
misxiB — y 39,4 %, XpOHIUHUX 3aXBOPIOBaHb BEPXHiX
JUXaJIbHUX LIIXiB — v 33,8 %, 03HAKU OCTEOXOHIPO3Y
xpebdra —y 16,9 %.

VY obcTexkeHuX AiTel BUSIBACHI Pi3HI KIIiHIYHI MPOSIBU
TUC(YHKILT BUCOKOYYTIMBUX CTPYKTYp TilloTajaMo-
rinoizapHo CUCTeMM: OXUPIHHA Y 25,3 % nmiTeii, MHO-
KWHHI CTpii LIKipi Tpynei, rjiedyeil, X1BoTa Ta CTErOH,
acUMeTpis apTepiaJlbHOro THUCKY MiX IIpaBolo i JIiBOIO
pykoro (mo 10-15 MM ptT. cT.) — y 4 ocib, posnaau
0OBapiaIbHO-MEHCTPYAIBHOTO LUKy — 5 MiBUaTOK, TMy-
OepTaTHa riHeKoMacTist — y 6 XJIomuuKiB. itk cKapXu-
JIUCh Ha MigBuIneHuin anetut (29,6%), BTOMIIOBaHICTh
(39,4%), noripmennst nam'sati (12,6%), npaTiBIUBICTH
(16,9 %), ronosuuii 6inb (31,0%).

Hamu 3aiiicHeHO MOPIBHSIHHSI BUSIBJIEHUX CYITYTHIX
3MiH 3 BUNaAKaMU AiarHocTyBaHHs rineprutazii [TIITT3.
He BusBieHO BipOTiTHOrO B3a€EMO3B'SI3KY MiX Ha-
SIBHICTIO TU(PY3HOTO HETOKCUYHOTO 300Y, BY3JIOBOTO 30-
oy i rimepmmaziero IIIIII3. Opnak, Takuii B3ae-
MO3B’5I30K BCTaHOBJIeHMI MixX rinepriiasiero [TIII13 Ta
XPOHIYHUM ayTOIMyHHMM THUPEOIAUTOM y 9 miTeid, Ha-
POKEHUX Bifl 0aTbKiB, sIKi MEIIKAIOTh HA PagiOaKTUBHO
3a0pyaIHEHUX TepUTOPisX (Tadd. 5).

the groups when considering parathyroid hyperplasia
over 9 mm, i.e. 23.8% versus 8.3% in control.

Concomitant diseases were accounted among
patients involved in the study. Hypothalamic syn-
drome of puberty period was detected in 28 children
(39.4%), thyroid diseases namely a diffuse nontoxic
goiter grade I was diagnosed in 48 (67.6%) cases,
chronic autoimmune thyroiditis was detected in 9
(12.7%) and nodular goiter was found in 4 (5.7%)
subjects. Most frequently such somatic diseases were
revealed as vegetative-vascular dystonia (25.3% of
children), biliary tract dyskinesia (39.4%), chronic
diseases of the upper respiratory tract (33.8%), and
signs of spinal osteochondrosis (16.9%).

A spectrum of clinical manifestations of dysfunc-
tion of the highly sensitive structures of hypothalamo-
pituitary system were revealed in the examined chil-
dren, namely the obesity in 25.3% of them, multiple
stretch marks on breast, shoulders, stomach and
thigh, right-left asymmetry of blood pressure (up to
10—15 mm Hg.) in 4 cases, disorders of ovarian-men-
strual cycle in 5 girls, and pubertal gynecomastia in 6
boys. Children complained of the increased appetite
(29.6%), fatigue (39.4%), deterioration of memory
(12.6%), irritability (16.9%), and headache (31.0%).

We compared the detected concomitant disor-
ders with cases of diagnosed parathyroid hyperpla-
sia. There was no significant association between
the presence of diffuse nontoxic goiter, nodular
goiter, and parathyroid hyperplasia. However, such
a relationship was established between parathyroid
hyperplasia and chronic autoimmune thyroiditis
in 9 children born of parents living in radioactive
contaminated areas (Table 5).
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Ta6nauusa 5
YacTtota BMABJIEHHA rinepnnasii npuwmTonoai6HMx 3ano3 y HawaakiB onpomiHeHMx oci6 npu npoBeaeHHi
yNbTPa3BYKOBOr0 AOC/AiAKEHHA B 3aNeXHOCTi Big natonorii wuronopi6Hoi 3ano3u.

Table 5
Incidence of parathyroid hyperplasia diagnosed during ultrasound examination depending on thyroid disease
in descendants of persons exposed to ionizing radiation.

Litn, HapomkeHi Big OaTbkiB,
eBaKyiioBaHUX 3 30-KM 30HU

Litn, aKi MelLKaloTb Ha
papioakTMBHO 3a6pyAHEHUX

Aitn, MeLuKaHui
M. KueBa

MokasHuku BifYY)XXEeHHS TepuUTopisx (rpyna nopiBHSAHHS)
Children of parents Children living on Children living

Parameters evacuated from the 30-km contaminated in Kyiv

exclusion zone territories (comparison group)
n=12 n=42 n=17

XpOHiuHWiA ayToiMyHHMIA TUpeoiguT / chronic autoimmune thyroiditis 2 (16,7 %) 5(11,9 %) 2(11,8 %)

Byanosuit 306 / nodular goiter 1(8,3%) 2 (4,8 %) 1(5,9 %)

HeTtokcuuHuin amdyanmii 306 / non-toxic diffuse goiter 9 (75,0 %) 29 (69,0 %) 10 (58,8 %)

be3 natonorii LLIM3 / no thyroid disease 6 (14,3 %) 4 (23,5 %)

Y gactrHm obctexkeHnx miteit (12 0cid), B IKMX BCTAHOB-
neHo rinepruiaszito TTIIII3 O6yB BuBYeHMiT BMICT 25-Tia-
pokcusitaminy D y cuposarui kposi. Moro piBeHs cTa-
HOBUB B cepeaHboMy 12,76 + 2,04 HMOJb/JI, 11O CBia-
YUTDb PO AePIlIUT CITOKNUBAHHS, BUMara€ HeoOXigHICTb
YCYHEHHSI 3a PaxyHOK IIOAEHHOIO JOBIOCTPOKOBOIO
BXUBaHHS BiTaMiHy D B JTiKyBaJIbHUX T03aX.

MoxHa NPUNYCTUTH, 11O BUSIBJEHI CTPYKTYPHi 3MiHU
B ITLIII3 y miTeit MOXYThb y MalilOyTHLOMY TpaHC(HOPMY-
BaTUCSl A0 KJIiHIYHO 3HAYHMX MATOJOTIYHMX 3MiH 3
MaHidecrauiero 3axBoptoBaHb ITIIIT3. HaiiGinbmmit
TaKWi pU3MK iCHYE B AiTEl, SIKi MEIIKAIOTh Ha paaioak-
TUBHO 3a0pyJIHEHUX TEPUTOPIsIX.

MeTo10.10Tis YABTPA3BYKOBOTO JOCTIIKEHHS
NPUIIUITONOAIOHNX 327103

Benmmka xinbKicts poBeaenux Y3/ IMIIIT3 mpu BuKo-
HaHHI ITIOTOYHOIO AOCIiIKEHHS M03BOJIMIAa BIOCKOHA-
JUTHU 110 MeTonuky. Y3/ (coHorpadisi) € 6a30BUM adiar-
HOCTUYHMM HEIiHBa3UBHUM TECTOM, SIKMII BUKOPHUCTO-
BYE BUCOKOYACTOTHI 3ByKOBi XBWJIi JJIs1 BizyaJji3allil TKa-
HUH Ta OpraHiB B peajibHOMY 4Yaci. Yacrime 3a Bce Y3/
BUKOPHCTOBYIOTh 3a JIJISI TiarHOCTUKK TIEPBUHHUX aJie-
HoM ITIMII3. 3’aBasgeTbcss Bce Oijible apryMeHTiB Ha
KOpUCTh BUKOHAaHHSA Y3J, B T.4. B IKOCTi CKPMHIHTY
HopMmalibHUX a6o Mano3miHenux I[TLHII3 — mpwm ix
rirmepruiasii Ta BTOpUHHOMY TileprapaTupeosi 3 METOI0
PaHHBOI 1IarHOCTUKU i KOHTPOJIIO AMHAMIKM JTiIKyBaHHSI,
3armobiraHHs (opMyBaHHS TPETUHHOTO TillepriapaTupe-
o3y. JlochimkeHHsT y JMHAMIL BaxkKJIUBE IJIST KOHTPOJIS
e(peKTUBHOCTI MeIMKaMEHTO3HOro abo XipypriyHOro
nmikyBaHHs. [1pu ckaHyBaHHI BUKOPUCTOBYIOTh TaTUMKHU
yacroToro 10—15 MIir.
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In some examined children (n=12) in whom
parathyroid hyperplasia was determined the con-
tent of 25-hydroxyvitamin D in blood serum was
assayed. Its level averaged 12.76 £ 2.04 nmol / L,
indicating a lack of its consumption, requiring
therefore daily long-term taking of vitamin D
preparations in therapeutic doses.

It can be assumed that the revealed structural
parathyroid abnormalities in children can in future
be transformed into the clinically significant patho-
logical changes with occurrence of parathyroid dis-
ease. The greatest risk of such a kind is inherent to the
children living in radioactive contaminated areas.

Methodology of parathyroid diagnostic

ultrasound

A lot of parathyroid diagnostic ultrasound sessions
conducted in a routine way had made it possible to
improve this technique. Diagnostic ultrasound
(sonography) is a basic non-invasive diagnostic test
with the use of high-frequency sound waves to visual-
ize tissues and organs in a real time. Usually the diag-
nostic ultrasound is used for diagnosis of primary
parathyroid adenomas. There are more and more
arguments in favor of diagnostic ultrasound, e.g. as a
screening tool of normal or changed a little parathy-
roids in case of their hyperplasia and secondary
hyperparathyroidism aiming the early diagnosis and
proper survey of treatment effect, along with preven-
tion of the tertiary hyperparathyroidism. Study in due
course is important for controlling the effectiveness of
medical or surgical treatment. Sensors with frequency
of 10—15 MHz are used in diagnostic ultrasound.
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ITHIIT3 — enitenianbHi TijabLs po3MipoM 10 Sx3x 1,5
MM, Macoro 0,3—0,5 . 3a3Buyail y JIOAMHU € YOTUPU
ITIITII3 (y 3—5% BunaakiB Moxe OyTy onHa, abo Oisblie
— Bim 5 mo 12), mo nBi Ha KoxHiii ctoponi IIII3: 2
BEpXHi (po3TallloBaHi, K MpPaBUIO, HAa KOPAOHI MixX
BEPXHBOIO 1 cepeaHbolo TpeThHow vacTtku IIII3) i 2
HUXHi (3HAaXOmSThCS y HMXHBOTO IOJIOCA YaCTKH
LII13).

TTLIIT3 po3TanroBaHi Mo 3aaHiil CTiHILI KalcCyau 4ac-
TOK HuTonoaioHoi 3amo3u (IIIT3). TTIIII3 po3BuBa-
IOThCS y eMOpioHi 3 3—4 390poBUX KapMaHiB, MOXYTb
OyTu poaTaloBaHi aTumnoBo. [logekyau 3ycTpidyaeThbcs
atunona jgokanizawii ITII3 (extomist). IcHye ay:ke 6ara-
TO MOKJIMBHUX MiCIIb PO3TalllyBaHHS LIMX 3aJI03 — BOHU
MOXYTb TaKOX 3HAXOAMUTbCS Y BUJIOYKOBIM 3aJ103i, MO-
pPy4 3 OCHOBHUM CYAMHHO-HEPBOBUM ITyYKOM IIIMi, 3a
CTPaBOXOJOM, Ha MepeaHill moBepxHi xpedTa. BuHsATKO-
Ba BapiabesIbHICTh PO3TalllyBaHHSI € BaxkKJIMBOIO 0OCOO-
JINBICTIO, 9Ky 3000B’s3aHi BPaxOBYBaTH Xipypru NpH
MpOBEICHHI orepalliii.

Ha ueit yac Y3/ IIHIII3 He cTaHmapTH30BaHO,
BiZICYTHi €AMHi KJiHiKO-IiarHOCTUYHi migxoau. Tomy
HaMU IIPOBEIEHO MOCIiIKXEeHHs, sIKe HJO3BOJIMIIO CTaH-
JapTU3yBaTU LIEW TECT Ta pO3pOOUTU BIOCKOHAJECHUIA
MpOTOKOJ (eKcrnepTHUl BUCHOBOK) 3 Y31 IIII3 Ta
ITHIIT3. Bigminom paaianiiiHoi eHmokpuHosorii IKP
BIPOBAJIXKEHO CKPUHIHTOBUM Miaxin y BiggineHi miar-
Hoctuku KiaiHini HHIPM 3 2015 p. 3 Bi3dyanizauii
ITIIII3 y Bcix mamieHTiB, SKUM MPOBOAUTHCS Y31
IIIT3. B nepeciuHoro HaceyneHHs rinepriasis ITHITT3
3a3BMyail BUsBIsgeThes npu Y3y 5—7% ocib, nopoc-
JIOTO BIKY.

Jlokanizauis HyxHix T3 myxe BapiaGeabHa, OJHAK
HaMOiIbII YaCcTO BOHM Bi3yasi3ylOTbCsl Oiisl HYMXKHIX ITO-
mociB LT3, 36inpmeni ITIITT3 MmoxXyTh Oyt miarHoc-
TOBaHO HMXKYe, B T.4. B Tpaxeoe3odarecaJibHOMY KaHasi
(exromist B 3—5%). Ipu 36inbimenni HukHi T3 Mo-
KyTh BusBIATHCS B TKaHuHU 1II13 (3—10%) a6o Tumy-
cy (puc. 1).

B Hopmi exorennicts INHIIT3 3a3Buyaii criBrmagae 3
exoreHHicTio I3 Ta oToUyrOUMX TKAaHWH, TOMY KOJU
BOHM He301IbIIIEHI IX HeMOoXKHa BizyasidyBaTu. [1pu po3-
BUTKY XAT 3HMXKYETbCS €XOT€HHICTb 000X LIMX 3aJ103.
ITpu BusgBneHi Ginpiioi rimo exoreHHocti IMTIITT3 Hix
IIIT3, Taki 3aj103u CJ1iJ BBaXKaTHU MATOJIOTIYHO 3MiHEHM -
MU, B OUIbIIOCTI TAKMX BUITAAKIB AiarHOCTYEThCS Tirep-
mapatupeos ta/ado medinut Bitaminy D. Axmro ITIIIIT3
poaraioBaHa y TkauuHi [ I13, i He HeMOXJIMBO Bimpi3-
HUTH BiJl BY3JIOBOTO 300a.

ITpu BiacytHocti matosorii ITIIIT3, BoHM He Bi3y-
amizyrotbes. 30inmpmenHs TTLIIT3 BinOyBaeThca B pasi

Parathyroids are the epithelial cells up to 5x3x1.5
mm in size, weighing 0.3—0.5 g. Usually there are
four parathyroids in a person. However in 3—5% of
cases there can be one or more — from 5 to 12 glands.
Usually two of glands are located on each side of thy-
roid, specifically 2 upper located usually on a border
between the upper and middle third of thyroid lobe
and 2 lower located at the lower pole of thyroid lobe.

Parathyroids are located on the back wall of the
capsule of thyroid. Parathyroids develop in an
embryo from the 3“—4™ branchial pouch and may
be located atypically. Occasionally there is an
atypical parathyroid localization (ectopia). There
is a lot of possible placement of these glands, as
they can also be located in thymus, next to major
vascular-nerve bundle of the neck, at esophagus,
on the front surface of the spine. Exceptional vari-
ability of location is an important feature that
should be taken into account when conducting
parathyroid surgery.

Currently the parathyroid diagnostic ultrasound is
not a standardized procedure with no common clini-
cal-diagnostic approaches. We have conducted a stu-
dy to standardize this test and to elaborate an impro-
ved protocol (an expert opinion) on the ultrasound
examination of thyroid and parathyroids. A screening
approach to diagnostic visualization of parathyroids
in all patients undergoing ultrasound examination was
implemented at the Department of Radiation En-
docrinology of the NRCPM Clinic since 2015. In the
general population parathyroid hyperplasia is usually
found on diagnostic ultrasound in 5—7% of adults.

Localization of the lower parathyroids is very vari-
able, but most often they are visualized near the
lower poles of thyroid lobes. The increased parathy-
roids can be diagnosed in a lower localization, e.g. in
the tracheoesophageal channel (ectopia in 3—5%).
Ifincreases the lower parathyroids can be revealed in
thyroid tissue (3—10%) or in thymus (Fig. 1).

Normally, the echogenicity of parathyroids is simi-
lar to that of thyroid and surrounding tissues, there-
fore, when not enlarged, they are not visualized. In
case of autoimmune thyroiditis the echogenicity of
both glands is decreased. But when parathyroid echo-
genicity appears lower vs. thyroid one the first should
be considered abnormal. In most of such cases the
hyperparathyroidism and/or vitamin D deficiency are
diagnosed. If parathyroid is located in thyroid tissue it
can not be distinguished from the nodal goiter.

In the absence of parathyroid disease these glands
are not visualized. Parathyroid enlargement occurs
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PucyHoK 1. CxematnyHe 306paXkeHHA TUNOBOr0O Po3TallyBaHHA NPULLUTONOATOHMX 3an03 (BEPXHiX 1 HUKHIX)
no BiAHOWEHHIO A0 WMTONOAIGHOT 3aN03M Npu ynbTpasByKoBomy aocnimkeHi (Kamincbkuin 0.B.°).

Figure 1. Schematic representation of the typical location of parathyroids (upper and lower) relatively to

thyroid under diagnostic ultrasound (Kaminskyi 0.V.®).

HecTaui BitaMiHy D, po3BUTKY NEpBMHHOTO 200 BTOPUH-
Horo rinepnapatupeo3dy. aii, 3a BiICyTHOCTI JliKyBaH-
Hs1, i 3MiHU MPOTPecyioTh y AUQPY3HY MOTIKIOHATbHY
rinepruiasiio, B MOJaJbIIOMY TPaHC(HOPMYETHCS 10 MO-
HOKJIOHaIbHOI. By3noBa (ameHoMaTo3HA) rimepruiasis
CYIIPOBOJIXKYETHCS AyKe BUCOKUMU piBHAMU TTTT i 03-
HaKaMM TSKKOI TTOpa3KM KiCTOK, Malixke He pearye Ha
MeIMKaMEeHTO3HY Tepallilo, BUMarae XipypriyHoro JiKy-
BaHHs. AneHoMu TTIIITI3 maiixe 3aBXIU € OTHOPIAHU-
MM i TIOEXOreHHUMM.

CoHorpadiuyHO He € MOXJIMBUM BiAPi3HUTH aJeHOMU
ITHIIT3 Bim ix rimepruiazii, SIKIIO BiICYTHi J0AATKOBI
BKJIIOUEHHST (KicTO3HAa MOPOXHMHA, KaJblLMHALis,
JTIOJTBKOBICTH 400 iHIII).

JlomaTKoBO 3aCTOCOBYIOTh, NPU MOTPeOi, KOIbOPOBY
noruteporpadiro. [1pu mepBMHHOMY TinepIiapaTupeosi 3
aJIEHOMOIO BUSIBJISIIOTH TiMePBACKYJISIPU3ALIIIO.

Xk sk ok

Takum yMHOM, OTpUMAaHI JaHi CBiTUaTh MPO MiABUILIEH-
HS 4aCTOTW KJIiHIiYHO 3Hauymux rineprutasin TTHITT3
(moHanm 9 MM y mopocaux i 4 MM y HOiTeid) cepen om-
poMiHeHMX 0cib BHacainok aBapii Ha YAEC (28,64 %) Ta
ix Hamankis (23,8—70,6 %), nepiu 3a Bce TUX, SIKi MEIII-
KaloThb Ha 3a0pyqIHEHUX TEPUTOPIsIX TOPOCIOro BiKy B
MOPiBHSIHHI 3 KOHTPOJBHOIO TPYINO0 (HEONPOMiHEHI —
24,15 %). IH1I010 TpyIIOI0 pU3KKa OyJlIM eBaKyloBaHi 3
30-KM 30HU BiZuy:KeHHSI — KaTeropis ociob, sika 3a3Halia
Iii MOTJMHYTUX i30TOIB MOMy B TIepIli THi aBapii Ha
YAEC.

i mani nmemoncrpyiots uyramBicTs TNHIII3 mo mii
iHKOPIOPOBAaHMX i30TOMIB (H01y, 1Ie3i10 i CTPOHIII0), 110
Yy BilgajeHi TepMiHU OMPOMiHEHHS CTBOPIOIOTH YMOBU
JUJIS CTPYKTYPHO-(PYHKIIIOHAIbHUX 3MiH Y CUCTEMi pery-
anii GocopHO-KABIIEBOTO OOMIiHY, € ITiATPYHTIM
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in the absence of vitamin D or in primary or second-
ary hyperparathyroidism. Further, in the absence of
treatment, these abnormalities progress to diffuse
polyclonal hyperplasia, subsequently transformed to
monoclonal one. Nodulal (adenomatous) hyperpla-
sia is accompanied by a very high level of PTH and
signs of severe bone abnormalities with almost no
response to drug therapy. Surgical treatment is
required in that case. Parathyroid adenomas are
almost always homogeneous and hypoechoic.

It is not possible to distinguish parathyroid adeno-
ma from hyperplasia at diagnostic ultrasound if
there are no additional inclusions in parathyroid tis-
sue, such as cystic cavity, calcination, dilation, etc.

Additionally the color Doppler imaging is used if
necessary. In the primary hyperparathyroidism with
adenoma a hypervascularisation is typically detected.

k ok ok

Obtained data testify to an increase in the incidence
of clinically significant parathyroid hyperplasia (>9
mm in adults and >4 mm in children) among persons
exposed to ionizing radiation after the ChNPP acci-
dent (28.64%) and their descendants (23.8—70.6%),
especially in adults living in contaminated areas vs.
the control group (incidence 24.15% in the non-irra-
diated). Evacuees from the 30-km exclusion zone are
the another risk group being a category of people who
were exposed the absorbed radioiodine isotopes in
the first days of the ChINPP accident.

These data demonstrate the sensitivity of parathy-
roids to the impact of incorporated radioactive iodine,
cesium and strontium isotopes, which in the long
term exposure create predisposition to the structural
and functional abnormalities in regulation of phos-
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JJIsI  3HAYHOI MOLIMPEHOCTI OCTEOMNEHii Ta OCTEOINopo3y
y onpoMiHeHuX ocib Ta ix HamankiB. HeoOxigHO mpo-
BECTU HM3KY IOCIIXKEHb IJIs IOJAJIbIIOr0 YTOUHEHHS
OTPUMAaHMX AAHUX Ta PO3KPUTTS TOPMOHAJIBHUX Me-
XaHi3MiB BIUIMBY iOHiI3yl0UOro BHUIIPOMiHEHHS Ha
TTIILIT3.

BUCHOBKU

1. ITpumuTonoAiOHI 3a71031 € paaialliiHO YYTIMBUMU
JIO 1Ii1 i30TOIIiB CTPOHIIiIO, 11e3i10 Ta iioay, sIKi 00yMOB-
JIIOIOTh 1X ONPOMiHEHHSI Ta HACTYIHiI CTPYKTYpHO-
¢yHKIiOHAAbHI 3MiHM, 11O € TIEPEAYMOBOIO PO3BUTKY
OCTEOIeHii Ta 0CTEONnopo3y B 0Ci0, SKi MOCTpaxaaaiu
BHacaigok aBapii Ha HAEC Ta ix Hamankis. Bucoka
yacToTa rinepnasii NpUILIATONOAIOHUX 32103 BUSIB-
JIeHa B MEIIKaHIiB palialiiHO 3a0pyIHEHUX Tepu-
TOpii (mOBroTpuBajge ONPOMiHEHHS i30ToIamMu
11e3i10), a TaKoX Yy eBaKkylioBaHuX 3 30 KM 30HU Biguy-
XKeHHs1 (OIPOMiHEHHS i30TonmaMu oAy B Ieplui AHi
apapii).

2. BctaHOBJIEHO MIABUIIIEHHS YaCTOTH KJTIHIYHO 3HAYY-
mux rinepraszii ITIHIT3 (moHam 9 MM y aopociux,
OinpIIe 5 MM y AiTeil) cepel OIpOMiHEHUX 0CiO BHACITi-
1ok aBapii Ha YAEC (28,64 %) Tta ix HamankiB (23,8—
70,6 %), mepiu 3a Bce THX, IKi MEIIKAIOTh Ha 3a0pyaHe-
HUX TEPUTOPISIX TOPOCIOTO BiKy B MOPIiBHSIHHI 3 KOHT-
pOJIbHOIO Ipynow. [HIIOKW rpynorw pusuka Oyau eBa-
KyioBaHi 3 30-KM 30HM BiIuy:KeHHSI — KaTeropis ocio,
siKa 3a3HaJia [ii MOrJMHYTUX 130TOMIB HOMy B MEpIi IHi
apapii Ha YAEC.

3. i mani gemoHcTpytoTh uyTauBicts ITIHII3 mo mii
iHKOPIOPOBAaHMX i30TOMIB (M01y, 1I€3i10 i CTPOHIII0), 110
Yy BilgajeHi TepMiHU OMPOMiHEHHS CTBOPIOIOTh YMOBU
JUJIS CTPYKTYPHO-(PYHKIIIOHAIbHUX 3MiH Yy CUCTEMi pery-
nanii GocopHO-KABIIEBOTO OOMIiHY, € ITiATPYHTIM
JJIsT  3HAYHOI MOLIMPEHOCTI OCTEOTEHii Ta OCTEOMOPO3y
y OoInpoMiHeHUXx ocib Ta ix HamaakiB. HeodximHo mpo-
BECTU HM3KY IOCIIIXKEHb IJIsS MOJAJIbIIOr0 YTOUHCHHS
OTPMMAaHMX JAHUX Ta PO3KPUTTSI TOPMOHAJIbHUX Me-
XaHi3MiB BIUJIMBY iOHi3yl0YOro BMIIPOMiHEHHSI Ha
TTLIIT3.

CMUCOK BUKOPUCTAHOI NITEPATYPU

1. CTaHmapTi HadaHHS MeAMyHOI JOMOMOTM  XBOPWUM 3 MATONOriYHUMMU
CTaHaMM LMTOMOAIOHOI Ta NPMLLMTONOAIOHNX 3a5103 B YMOBAX Al HEraTuB-
HWX YMHHUKIB fOBKinng / 3a pen. O. B. KamiHcbkoro. Bua. 3-e. Xapkis:
tOpaitt, 2017. 310 c.

2. Comparison of parathyroid hormone and strontium ranelate in combina-
tion with whole-body vibration in a rat model of osteoporosis / D. B.
Hoffmann, S. Sehmisch, A. M. Hofmann et al. J. Bone Miner. Metab. 2017.
Vol. 35 (1). P. 31-39.

phorous-calcium metabolism. Finally the basis for a
significant prevalence of osteopenia and osteoporosis
in irradiated individuals and their descendants
emerges. A number of studies are required to further
clarify the available findings and to disclose the hor-
monal mechanisms of parathyroid radiation effects.

CONCLUSIONS

1. Parathyroid glands are sensitive to radiation impact
from the isotopes of strontium, cesium and iodine.
Exposure from these isotopes leads to subsequent
structural and functional abnormalities being a pre-
requisite for the development of osteopenia and
osteoporosis in the ChNPP accident survivors and
their descendants. High incidence of parathyroid
hyperplasia is found in the inhabitants of the radia-
tion-contaminated territories exposed to a long-term
irradiation with cesium isotopes, as well as in evacuees
from the 30-km exclusion zone exposed to radiation
from iodine isotopes in the early days of the accident.
2. Increase in the incidence of clinically significant
parathyroid hyperplasia (>9 mm in adults and >5
mm in children) was found among irradiated persons
as a result of the ChNPP accident (28.64%) and their
descendants (23.8—70.6%). First of all are involved
those adults who live in contaminated areas com-
pared with the control group. Evacuees from the 30-
km exclusion zone are the another risk group being a
category of people exposed to absorbed radioiodine
isotopes in the first days of the ChINPP accident.

3. These data demonstrate the sensitivity of
parathyroids to the effect of incorporated iodine,
cesium and strontium isotopes, which in the long
term exposure create a background for structural
and functional abnormalities in regulation of phos-
phorous-calcium metabolism. Finally the basis for a
significant prevalence of osteopenia and osteoporo-
sis in irradiated individuals and their descendants
emerges. A number of studies are required to further
clarify the available findings and to disclose the hor-
monal mechanisms of parathyroid radiation effects.
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