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T'TIHEPITAPATUPEO3 TA YPAXKEHHA ITPULLTATOIIOAIBHUX
3AJI03 Y OCIB, OITPOMIHEHUX BHACJIIOK ABAPII HA YAEC

MeTa: pocnignTu cTaH npuwuTOnoAibHMX 3an03 y 0Cib, AKi 3a3HanuM onpomiHeHHs BHacnigok asapii Ha YAEC,
MOPiBHATY i3 3arafbHOI0 NONYNALIEI0 MeWKaHLIB YKpaiHu.
Marepianu Ta meTogu. Hamu 6yno obcTexeHo 1348 ocib, onpomiHeHux BHacnigok aBapii Ha YAEC, Ta 655 ocib i3 3a-
ranbHoi nonynauii mewkaHuie Ykpaitu. Bcim nauieHTam 6yno npoBeaeHo yibTpa3ByKoBe AOCHIAXKEHHS WUTONOAIOHOT
Ta npuwwmTonogi6Hux 3ano3 (MLL3). byna BignpalboBaHa MeTOAMKA CKPUHIHTOBOTO YNbTPA3BYKOBOMO JOCiAXKEHHS
M3, wo npu3seno fo NigBuLEHHSA edeKTMBHOCTI ix Bi3yanizauii. [logaTkoBo npoBoAnaoCk BUGIpKOBE AOCNiAKEHHS
piBHA 25-rigpokcuitaminy D (25(0H)D), napaTropmoHy Ta i0Hi30BaHOrO KasbLito Y CMPOBATLi KPOBi, AeAKMUX THLWMX
MOKa3HMKiB.
Pesynbratn. Yepes 27-32 poku nicns onpoMiHeHHs BUABNEHO BUCOKY YacToTy rinepnnasiii MLU3 y oci6, onpomiHe-
HUx BHacnigok aBapii Ha YAEC, nepepycim B eBakyiloBaHux 3 30-KinoMeTpoBoi 30HM BiguyxeHHaA (71,4 %; Y2 = 24,1;
p=0) i MewWwKaHLiB pagioakTMBHO 3abpyaHeHUX TepuTopint (41,7 %; X sca= 6,45; p < 0,01) 63 nepBuHHOrO rinepna-
paTupeo3y. BcTaHOBNEHO BUCOKY NowMpeHicTb HecTayi/aediunTy BiTamiHy D B ycix rpynax focnifxeHHs: cepep oci6
i3 3aranbHoi nonynsAuii MewkaHyiB Ykpainu — 83,1 %, Ta Aelwo Kpawuit ctatyc 3a BiTamiHom D B 0ci6, noctpaxaanux
BHacnipgok asapii Ha YAEC (78,7 %). YacToTa rinepnapatupeo3sy, nepeBaXHO BTOPUHHOIO (HOPMOKanbLieEMiyHOTO),
cTaHoBuna 33,8 % cepep ocib, onpomiHeHUx BHacnigok aBapii Ha YAEC (p> 0,3), i 6yna gewo BULLO, HiX B 3aranbHii
nonynauii ykpaiHuis (26,1 %), He3Baxatun Ha Kpally 3abe3neyeHicTb BiTamiHom D.
BucHoBKM. 3aranom HaceneHHa YkpaiHun mae nowwupeHy Hectauy/pediunt Bitaminy D (noHap 78,7 %), wo cTBOpIOE
HeratueHy 6a3y Ans GiNbLWOro NOWMWpPEHHA NOpylleHb 3[0pOB’s, NOB'A3aHMX 3 AUCHYHKLIAMU KanbLieBo-hochopHOro
06MiHy y Bumnaai rinepnnasii M3 i komop6igHUX cTaHiB 3 6OKY ONMOPHO-PYXOBOro anapary, iMyHHOi, CepLeBo-CyanH-
HOT, eHOKPUHHOT cucTeM. Taki 3MiHM MOBUHHI MOCMOBATUCSA NPU BTOPUHHOMY 36iNblueHHT cekpelii napaTropMoHy
(26,1 %). binbwa yacToTa HOpMOKanbLieMiYHKX rinepnapatupeosis (33,8 % npotu 26,1 %) Ha Ti KpalLoi 3abe3neye-
HocTi BiTamiHoM D cepepn onpoMmiHeHMX 0Ci6, CBiAYMTb MPO iCHYBAHHA iHWWX YMHHMKIB, 00 AKMX 3 HANGiINbLIOW
BipOrigHiCTIO MOXHa BiAHECTU MUHYNMII KOMOIHOBAHMIA BNMB PafiOHYKNifiB aBapiiHOro YOPHOOUABCLKOrO BUKUAY i
30BHilWHE onpomiHeHHs MLLU3. Lie morno 6 noscHuTK Ginbly KinbKicTs rinepnnasii ML3 Ta rinepnapatupeosy cepeq
OnpoMiHeHux, ane noTpebye NpoBefeHHS AOLATKOBUX YTOUYHIOYMX JOCNiMKEHb, 3 AeTaNi3auielo faHNUX 3a rpynamu
nocTpaxaanux sHacnifok aBapii Ha YAEC i 060B'13K0BMM BUAINEHHAM YYacHUKIB NikBigaLii Hacnigkis aBapii Ha YAEC
iiogHoro nepiogy 1986 p. Ta pO3WMPEHHAM KifIbKOCTi 06CTeXeHMX 0Cib, ONPOMiHEHMX BHYTPIlHLOYTPOOHO.
KniouoBi cnoBa: aeapis Ha YAEC, onpomiHeHHs, nocTpaxAani BHACNifOK aBapii, yYacHWKM nikeigauii Hacnigkis
aBapii, i0Hi3ytoYe BUNPOMiHIOBAHHSA, NPUWMUTONOAIOHT 31031, rinepnnasis, rinepnapaTupeos, WUTonoAibHa 3anosa.
Tpobnemu pagiavivinoi meguumny 1a pagiobionorii, 2019. Bun. 24. C. 380-394. doi: 10.33145/2304-8336-2019-24-380-394

b« Kamincbkuii Onekciit BanentunoBud, e-mail: endocriner@gmail.com

(1) 380



CLINICAL

RESEARCH

ISSN 2304-8336. pobnemu paniauiiinoi Meouunkm 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2019. Bun. 24.

0. V. Kaminskyi's«, O. V. Kopylova', D. E. Afanasyev', K. M. Loganovsky', V. V. Talko',
I. M. Muraveva', 1. G. Chikalova', O. V. Tepla', 1. O. Kiseliova?, N. V. Bryliova', K. O. Gryschenko',
L. O. Tsvet!, O. Ya. Pleskach’

'State Institution «National Research Center for radiation Medicine of the National Academy of medical
Sciences of Ukraine», 53 Yury lllienko str., Kyiv, 04050, Ukraine
?Kyiv City Clinical Endocrinology Center, 22 Reitarska str., Kyiv, 01034, Ukraine

HYPERPARATHYROIDISM AND PARATHYROID LESIONS IN THE
ChNPP ACCIDENT SURVIVORS

Objective. Study of the status of parathyroid glands in individuals exposed to ionizing radiation as a result of the
ChNPP accident and comparison with the general population of Ukraine.
Materials and methods. Subjects exposed as a result of the ChNPP accident (n = 1,348) and people from the general
population of Ukraine (n=655) were examined. Diagnostic ultrasound scan of thyroid and parathyroid glands (PTG)
was conducted in all study subjects. The technique of parathyroid ultrasound screening was developed, which led to
an increase in the efficiency of their imaging. Additionally, the 25-hydroxyvitamin D (25(0H)D), parathyroid hor-
mone, ionized calcium and some other parameters were selectively assayed in serum.
Results. High incidence of parathyroid hyperplasia was detected 27-32 years after the irradiation in persons ex-
posed as a result of the ChNPP accident, especially in evacuees from the 30-km exclusion zone (71.4%; ¥ ?vates = 24.1;
p = 0) and residents of radilogically contaminated territories (41.7%; ?ates = 6.45; p < 0.01) having no primary
hyperparathyroidism. High prevalence of vitamin D insufficiency and deficiency was revealed in all study subgroups,
namely in 83.1 % of the general population of Ukraine along with a bit better vitamin D status in the ChNPP acci-
dent survivorsi.e. the vitamin insufficiency and deficiency was found in 78.7 % of them. Incidence of hyperparathy-
roidism, predominantly of the secondary (normocalcemic) one, was 33.8 % among persons exposed as a result of the
ChNPP accident (p > 0.3) being somewhat higher than in the general population of Ukraine (26.1%), despite above-
mentioned better supply of vitamin D.
Conclusions. There is a widespread insufficiency or deficiency of vitamin D (over 78.7%) in the population of
Ukraine in general providing an unfavorable background for the higher prevalence of health disorders associated
with calcium and phosphorus metabolism. The latter features parathyroid hyperplasia and musculosceletal, immune,
cardiovascular, and endocrine system comorbidities. Such disorders should exacerbate with a secondary increase in
parathyroid hormone secretion (26.1 %). Higher incidence of normocalcemic hyperparathyroidism (33.8% versus
26.1%) against a background of better vitamin D status among irradiated individuals indicates the existence of
other factors, where the past combined effects of Chornobyl radioactive fallout and external parathyroid exposure
are most likely to be involved. This could explain the greater number of cases of parathyroid hyperplasia and hyper-
parathyroidism among the exposed subjects. However the additional precise studies are required here with clarifi-
cation of the personal data in population groups of the ChNPP accident survivors. Participants of the ChNPP acci-
dent clean-up work in the «iodine period» of 1986 are of especial concern here. Besides that, the study population
should be expanded with inclusion of subjects exposed in prenatal period.
Key words: ChNPP accident, irradiation, accident survivors, participants of the ChNPP accident clean-up work, io-
nizing radiation, parathyroids, hyperplasia, hyperparathyroidism, thyroid gland.
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BCTYII

Ilix gac aBapii Ha YopHoounbceKiit AEC (HAEC) y
1986 p. cTtaBcs 3HAYHUI BUKUI PagioaKTMBHUX i30-
TOMIB Yy 30BHIllIHill MPOCTip, MepeBaXkHO HOay i lie-
3i10, SKi iHrajsuiiHo abo yepe3 MpOoaAyKTH XapuyBaH-
Hsl, TIOTpanWii OO0 OpPraHi3My MNOCTpaxkKaalux ocid
(MeIKaHIIiB palioaKTUBHO 3a0pyTHEHUX TEPUTOPIiA,

B«J Oleksiy V. Kaminskyi, e-mail: endocriner@gmail.com

INTRODUCTION

There was a significant environmental release of radio-
active isotopes with subsequent fallout after the Chor-
nobyl NPP (ChNPP) accident in 1986. Spectrum of
abovementioned isotopes mainly included the iodine
and cesium, which were inhaled or incorporated with
foodstuffs by the survivors, namely the inhabitants of the
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eBaKkyioBaHMX 3 30-KiJIOMETPOBOI 30HMU BiTUyKEHHS,
y4YacHUKIB JikBigauii HachiakiB aBapii (YJIHA), nitei,
SIKi Oy OIpOMiHEeHi BHYTPIlTHbOYyTpoOHO). YacTnHa
11X OCi0 He TiJTbKM HaKOIM4yBaja i30Tomnu, aje i 3a3-
HaJla 30BHILIHBOTO BIUIMBY 7Y-BUIIPOMiHIOBaHHS Ha
TOPMOHOMPOAYKYIOUi KJITMHU. TaKMM YMHOM, iCHYyBa-
Jla KoMOiHaLlisl pagialiiHuX YMHHUKIB (i(HKOpHopoBa-
HUX Ta 30BHIIIIHIX), SIKi HETATUBHO BIUIMHY/IM Ha CTaH
LEHTPAJbHUX 1 TIepuPepUIHNX CHIOKPUHHMX OpPTaHiB
ocib, mocTpaxaaaux BHacainok apapii Ha HAEC. 1le
CIIPUSIJIO PO3BUTKY HU3KM KIiHIKO-(PYHKIIIOHATEHUX
MOpPYLIEeHb, HE3NOSIKICHUX E€HIOKPUHHMX 3aXBOPIO-
BaHb (TUPEOITHUX — BY3JO0BUI 300, ayTOIMYHHUU TH-
pPEOIINT, TIMOTUPEO3; HETUPEOIAHUX — MepeamiadeT i
Jniabet, mepedoXXUpiHHS i OXMpPIHHS, MeTabOodiuYHUM
CUHIPOM, CUHAPOM IMCGYHKIII TimoTajgaMmycy), Jac-
TOTa SIKMX CTaTUCTMYHO BipOTiZHO BMILA, HiXX B 3a-
rajibHiii monyJisiiii MelmkaHuiB Ykpainu [1-27].

HoBuM HE3N0SIKiICHUM acIieKTOM paiialiiiHOro om-
POMiHEHHS €HIOKPUHHOI CUCTEMHU, B T. Y. SIK HACIiIOK
aBapii Ha YAEC, € ypaxXeHHs MPUIIATONOAIOHUX 3a-
o3 (ITHI3) [22, 24, 25, 27, 28]. BinomuM (dakToM €
3IMaTHICTh MNUTOTIOAiIOHO1 3amo3m (1113) HakommuayBaTH
pi3Hi i30TOMNMU, 1ie TPU3BOAUTH JO TOTO, 110 I cama BO-
Ha CTa€ BTOPUHHUM O.-, 3- Ta Y-BUMIPOMiHIOBaYeM JIJIsT
HaBKOJIMIIHIX TKAaHWH. AHATOMiYHO BIPUTYJI 10 Hel
poaramosani 11113, g9ki He TiTbKM caMi HAKOTTUYYIOTh
TPOIIHI i30TOMNM (Hi0My, CTPOHIIIO, 1IE3il0, AeSIKi iHIIIi),
ajie ¥ 3a3HalOTh AOJATKOBOI Aii «TUPEOITHOr0» BMII-
POMiHIOBaHHS, 110 3HAYHO IMiABUIIYE e(DEKTUBHI 103U
OIIPOMiHEHHS IJIsI HUX Ta MOXE MPU3BOAUTU OO0 ypa-
JKEHHSI KJIITUH i BAHMKHEHHS iXHboi nucpyHKuii. To-
MY MOXHa OYiKyBaTM 3HAYHUX BiATE€pMiHOBaHUX IMO-
pyiieHb y cucteMi perynsauii ITII3 ta docdopHo-
KajbLieBOoro oOMiHy y BiggajieHomy nepioai YopHo-
OUJILCHKOI aBapii. AHAJIOTiUHA CUTYallisl TOBUHHA OyTH
xapakTepHolto i ais aBapii Ha Dykycimi (2011). Icnye
HU3Ka MyOJIiKallii, 1110 1eMOHCTPYIOTh TPOITHICTh i30-
tomiB 1esito (*'Cs, ’Cs, *Cs) i crponuito (*Sr) mo
xiituH T3 Ta KicTKoBO1 TKAHWHU (CTPOHLIH Ji€ K
aHTaroHicT Kajbllito) [28—30].

IlepBuHHUI rineprnapaTUpeo3 — piAKiCHE YCKJamd-
HEHHS TIicjs Tepamnii pagioaKTUBHUM HOJI0M, SIK Ipa-
BUJIO, JIATEHTHUI TepioJ Moro po3BUTKY — moHan 10
pOKiB micns pamiauiitHoro onpomineHHs [31]. Iimep-
napaTupeo3 Oyjo AiaTHOCTOBAHO IiCJISl 30BHIILIHBOTO
OPOMEHEBOro BIUIMBY Ha JUISIHKU FOJIOBU Ta LIUI IIpU
JIIKyBaHHI TOOPOSIKiCHUX i 3JT0SKiCHUX HOBOYTBOPEHb
[32—33]. Hexinbka AOCHiIXEHb CBigyaTh, LIO OII-
pomiHeHHs ITII3 yepe3 meBHUIT yac MPU3BOAUTH A0
BUHUKHEHHS TineprapaTupeo3y. Tak, Moka3aHo, 110
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radioactively contaminated territories, evacuees from
the 30-km exclusion zone, ChNPP accident clean-up
work participants (ACUWP), and children irradiated
prenatally. Some of these individuals have not only
incorporated isotopes, but also were exposed to y-radi-
ation exposure of the hormone-producing cells. Thus,
there was a combination of two radiation factors that
adversely affected the central and peripheral endocrine
organs of the ChNPP accident survivors. This con-
tributed to the development of a number of clinical and
functional disorders, including non-malignant endo-
crine diseases i.e. thyroid (nodular goiter, autoimmune
thyroiditis, hypothyroidism) and non-thyroid (predia-
betes and diabetes mellitus) disorders, overweight, obe-
sity, metabolic syndrome, and syndrome of hypothala-
mic dysfunction. Incidence of abovementioned disor-
ders in survivors is significantly higher than in the gen-
eral population of Ukraine 1-27].

Parathyroid gland (PTG) injury is a newly recog-
nized non-malignant aspect of the radiation expo-
sure of endocrine system, including the ChNPP
accident aftermath [22, 24-28]. Capability of thyroid
gland to accumulate a range of isotopes is a known
fact. As a result the thyroid itself becomes a second-
ary o-, B- and y-emitter for the surrounding tissues.
PTGs are anatomically close to it and not only accu-
mulate the tropical isotopes (iodine, strontium,
cesium, and some others) themselves but are also
exposed to an additional «thyroid» radiation, which
significantly increases the effective radiation doses
on them predisposing to cell damage and dysfunc-
tion. Therefore, the significant delayed disorders in
the system of regulation of PTG and phosphorus-
calcium metabolism can be expected in the late peri-
od of the ChNPP accident. There should be a simi-
lar situation after the Fukushima Daiichi NPP acci-
dent in Japan (2011). There is a number of scientif-
ic publications demonstrating the toxicity of cesium
(P'Cs, Cs, *Cs) and strontium (*°Sr) isotopes
towards the PTG cells and bone tissue (strontium
acts as a calcium antagonist) [28—30].

Primary hyperparathyroidism is a rare complica-
tion after radioactive iodine treatment. As a rule, a
latent period of its development is more than 10
years upon exposure [31]. Hyperparathyroidism was
diagnosed after external radiation exposure to the
head and neck in the treatment of benign and malig-
nant tumors [32—33]. Several studies have suggested
that PTG irradiation lead to hyperparathyroidism
over time. Thus, it is shown that an increase in the
incidence of hyperparathyroidism in irradiated per-
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301IbIIIEHHS YaCTOTH TilleprapaTupeo3y B OPOMiHEHUX
0ci0 y 2,5 pasa Bullle, HiXX y 3arajibHili TIOMyJIsILii, 3 ja-
TeHTHUM TmepiogoM 20—46 pokis [31]. B mocnimxeHHi
Boehm (2011) 3’ssicoBano [28], mo B YJIHA na HAEC 3
I-II cragisMu rocTpoi ImpoMeHeBOol XBopobu uepe3 24
poku (3 2009 p.) pU3UK MEepPBUHHOIO TilleprapaTupeo3y
OyB 3HaYHO BUIIUM Y 25 % 0cib, 3 KoedillieHTOM IIaHCiB
63,4 (95 % nosipumii inrepsan [CI], 35,7—-112,5), 3a
BU3HAYEHHSIM aBTOPIB — IIpM HOPMaJIbHUX PIiBHSIX
BiTaminy D (25(OH)D). OnHak Hall KpUTAYHUN aHaJi3
i€l myouikauii cBiZyuTh IIpo Te, 1110 HaBeIeHU aBTopa-
MU cepeaHiit piBeHb BiTaMiny 25(OH)D 6yB HukunM 3a
pekoMeHaoBaHui Bix 30 Hr/MJI, a 1€ CBiTYUTH PO YacT-
KOBY HasIBHICTh BTOPUHHOTO a00 TPETUHHOTO TirepIia-
paTupeosy, siKi y OUIbIIOCTI BUIAAKiB B MOJAJIbIIOMY HE
MOTPeOYIOTh XipypriuyHOro JiKyBaHHS, a MiIIsTaloTh Te-
pamii BiTamiHom D.

IligBuiieHUii PU3UK PO3BUTKY TrillepliapaTupeosy
BcTtaHOBJIeHO Fujiwara (1992) cepen oci0, sIKi BIUKUIN
micJist aToMHOro 6omMbapayBaHHs y XipociMi [34]. B ne-
SIKMX JOCJiJXXEeHHSIX HacAiAKiB BIJIMBY paaioTepa-
Mnii BKa3y€ETbCS HA PO3BUTOK CTiKOIO TilornapaTupeo-
3y [35]. 3a omHi€0 3 OLIIHOK, KPUTUYHOIO JI03010 OIT-
pOMiHEHHS IJiI PO3BUTKY TillomapaTupeo3iB Micis
JikyBaHHS XxBopoOu IpeiiBca (mo3m 2—38 mKi) €
140-750 cGy [36].

TakuM yMHOM, MonepeaHi AOCTIIXKEHHS, B T. 4. IiCJs
aToOMHOTO 00MOyBaHHSI y Xipocimi, cBig4yaTh, 110 aBa-
piiiHe abo sTporeHHe onpomiHeHHs T3 moxe mpus-
BOJIUTH SIK JIO TilleprapaTupeo3y (IIepBUHHOIO, BTOPUH-
HOTO, TPETUHHOTO), TaK i JO CTIMKOTO TilTomapaTupeosy,
3 JJaTeHTHUM nepiogoM noHana 20 pokiB.

META JOCIII2KEHHSA

JocniguTh cTaH MPUILUTOINOAIOHUX 34103 Y 0cCi0, sKi
3a3Hajii OoINpoMiHeHHs BHacaimok aBapii Ha YAEC,
TMOPIiBHATHU i3 3arajJlbHOIO TOIYJISIIEI0 MEIIKAHIIB YK-
paiHu.

MATEPIAJIN 1 METOJIN

[Tpu ipoBeaeHHI ITPOCIIEKTUBHOTO NOCIIIKEHHS B YMO-
Bax crauioHapy HHIIPM 6yno obcrexeHo 1348 ocio,
oInpoMiHeHNX BHacminok aBapii Ha YAEC, uepe3 27—32
pPOKM TIicid Ail ioHi3yro4yoro BUrpoMiHioBaHHs: YJIHA
Ha YAEC (1986—1990 pp.), eBakyitoBaHi 3 30-KisoMeT-
poOBOI 30HU BhITUYIKeHHs (26.04 — 05.05.1986 p.), om-
pOMiHEHiI BHYTPIITHBOYTPOOHO (HApOIXKeHi B mepiof 3
26.04.1986 o motuii 1987 pp.). MelkaH1Ii pagioakTUB-
HO 3a0pyaHeHUX TepuTopiit (2293 HacelleHUX MYHKTIB,
~ 1,54 MuIH yKpaiHIIiB) BIIPOAOBXK OaraThOoX IoaBapiii-
HUX POKiB MPOXKUBAIOTh HA PaJi0OaKTUBHO 3a0pyIHEHUX

sons is 2.5 times higher than in the general popu-
lation. Latent period at that is 20—46 years [31]. In
a study by Boehm (2011) it was found [28] that at
the ChNPP ACUWP who had survived the stage
I-II of acute radiation sickness have got 24 years
later (since 2009) a significantly higher risk of pri-
mary hyperparathyroidism in 25% of them with
odds ratio 63.4 (95% confidence interval [CI],
35.7—112.5). Serum levels of vitamin D (25(OH)D)
were normal in those cases. However, our critical
review of this publication indicates that the stated
average vitamin 25(OH)D level was lower than the
recommended value of 30 ng / ml, indicating a
partial presence of secondary or tertiary hyper-
parathyroidism, when subsequently no surgical
treatment is required in most cases, but vitamin D
administration is indicated.

An increased risk of hyperparathyroidism has
been established by Fujiwara (1992) among sur-
vivors of the atomic bombing in Hiroshima [34].
In some studies the effects of radiotherapy have been
shown to develop a persistent hypoparathyro-
idism [35]. According to one estimate, 140—750 cGy
is a critical radiation dose for the development of
hypoparathyroidism after treatment of Graves’
disease (2—38 mCi) [36].

Thus, previous studies including the research in
A-bombing survivors in Hiroshima indicate that
radiation emergency or iatrogenic PTG irradiation
can lead to both hyperparathyroidism (primary, se-
condary, tertiary) and persistent hypoparathy-
roidism with a latency period of more than 20 years.

OBJECTIVE

Study of the status of parathyroid glands in indi-
viduals exposed to ionizing radiation as a result of
the ChNPP accident and comparison with the
general population of Ukraine.

MATERIALS AND METHODS

Subjects exposed to ionizing radiation as a results of
the ChNPP accident (n=1,348) were involved in
the prospective study at the National Research
Center for Radiation Medicine Clinic 27—32 years
upon exposure. Study group included the ChNPP
ACUWP of 1986—1990 period, evacuees from the
30-km exclusion zone (from 26.04.1986 till
05.04.1986), and persons exposed in prenatal peri-
od i.e. born since 26.04.1986 till 25.01.1987.
Residents of radiologically contaminated territories
(~1.54 million Ukrainians in 2,293 settlements)
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TEPUTOPISIX, BXKUBAIOTh IMPOAYKTH, 11O MOXKYTb MiCTUTH
MEBHY KiJIbKIiCTb i30TOMiB (L1€3ilt, SKUICh YaCc CTPOHLIiiA).
O6cTekeHo 655 ocib i3 3arajbHOI IMOMYJISLIT MEIIKAHILIB
VYKpainu, sIKi He HajiexaTh 40 KaTeropii ocio, mocTpax-
Janux BHachigok aBapii Ha YAEC (KoHTpoJib), o0cTe-
JKEeHi aMOy1aTopHO, nepeBaxkHO MelkaHii M. KuiB abo
KwuiBcbkoi o6macri. IlamienTn 060x rpym, BikoMm 18—75
pPOKiB, OyJIM HampaBJieHi Ha YIbTPa3BYKOBE JOCIiIKEH-
Hs (Y3/1) 3 pi3HUX IPUYMH, MaJIA IIIMPOKUIA CIIEKTp Ma-
ToJIoTii (CeplLeBO-CyAMHHOI, HEPBOBOi, IIJIYHKOBO-
KWIIKOBOI, eHIOKPWHHOI a00 iHIINX CUCTEM), aO0 BBa-
XKanucs 3gopoBuMu. Kpurtepii BKIIIOYEHHSI B AOCTiA-
JKeHHS: 3aJydajarcs BCi MAILiEHTH, 110 MPOXOAUIN 00-
CTEeXXEeHHsI B KJIiHilli B yMOBax cTalioHapy abo amOya-
TOPHO, He3aJle’KHO Bif cynyTHbOI maToJiorii abo 1i
BigcyTHOCTI, IKUM mpoBoawiaock Y3/ I3 Ta ITII3.
BciM mauieHTam 0yno 3anpoBaakeHo MmpoBenaeHHs Y31
I3 Ta ITII3. B okpemMux BUMagKax 101aTKOBO MIPOBOIU-
JIOCh BUOIpKOBE TOCTimKeHHs BMicTy BiTaminy 25(OH)D
y CUpOBAaTLIi KPOBi, a TAKOX MapaTrTOPMOHY Ta iOHi30Ba-
HOTIO KaJlbllilo, IeSIKUX iHIIMX MOKA3HUKIB.

Hamu Oyna BignpauboBaHa MeTOAMKA CKPUHIHTOBOIO
ynbsTrpa3BykoBoro gocmimkeHHs I3, aka mo3Bommia
MiaBUIIUTY e(beKTUBHICTb 1X Bidyasisallii [22]. YisTpa3By-
koBe gochiimkeHHs I3 mpoBomuiu Ha amapaTi «Nemio
XG SSA-58A» (AInoHis1) B pexXuMi peaibHOTO 4acy 3 BU-
KOPUCTaHHSIM JIiHifHOro 1aT4yuKa 3 yactororw 7,5 MIil.

Harenep Y3/I I1II3 He cTtaHmapTU30BaHO, BiACYTHI
€MHI KJIiHiKO-AiarHoCcTUYHi migxoau. ToMy Hamu Tpo-
BEIIEHO OKpPEeMe ITOCIIiIKEeHHSI, SKe JO3BOJIMIIO ITiABUAIIIM -
™ edekTuBHICTH Bidyamizamii 1113 Ta BHocKoHAIUTH
npotokon 3 Y31 (puc. 1).

lNimeprnazig I3 (MKX-10: E21.0 ta E21.5) BusiB-
Jistacs 3a gonomororo Y3]I Ha 3arajibHUX MPUHIIUITAX
[37—40]. Bimomi oxpemi myOmikaiii Ta po3pi3HeHi

have been living there for many years since the acci-
dent, consuming food products that may contain a
certain amount of radioactive isotopes of cesium
and strontium (the last one for a quite some time).
Persons from the general population of Ukraine
(n=655, mainly residents of Kyiv or Kyiv region)
not attributed to the category of the ChNPP acci-
dent survivors (control) were examined in an outpa-
tient settings. Patients in both subgroups aged
18—75 years were referred for diagnostic ultrasound
for various reasons having a wide spectrum of car-
diovascular, nervous, gastrointestinal, endocrine, or
other system diseases, or were considered healthy.
All the patients undergoing either inpatient or out-
patient screening regardless of concomitant diseases
but having passed the thyroid and PTG ultrasound
were enrolled. A repeated thyroid and PTG ultra-
sound was administered to all the patients. In some
cases an extra assay of serum content of vitamin
25(OH)D, parathyroid hormone, ionized calcium,
and some other parameters was conducted.

We have worked out a method of the PTG
screening ultrasound, which made it possible to
improve the efficiency of their imaging [22]. The
diagnostic PTG ultrasound was performed on the
«Nemio XG SSA-58A» unit (Japan) in real time
mode using a 7.5 MHz linear transducer.

At present, the PTG ultrasound imaging is not
standardized, and there are no common clinical
diagnostic approaches. So, we have conducted a
separate study to improve the PTG imaging effi-
ciency and diagnostic ultrasound protocol (Fig. 1).

The PTG hyperplasia (ICD-10: E21.0 and E21.5)
was detected at diagnostic ultrasound according to
the general principles [37—40]. There are some

HUXHI
inferior

o

HUXHI

O O inferior
-
BEPXHI / superior O

NO3J0BXHSA NNOWMNHA
longitudinal plane

nonepeyHa nJioLuHa
transverse plane

PucyHoK 1. CxematnyHe 306paXkeHHA TUNOBOro Po3TallyBaHHA NPULLUTONOAIOHMX 33103 (BEPXHiX 1 HUKHIX)
No BiAHOWEHHIO A0 WMTONOAIGHOT 3aN103M 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.®).
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aymku monao Y3/ ITII3, 3okpema, TomivyHoOI giar-
HOCTHUKHU, PO3MipiB, €BOJIIOLII MAaTOJOriYHUX 3MiH.
VY nepeciunoro HaceneHHs rineprnasig I3 3a3-
BuYait BusBisieTbest npu Y3y 5—7 % ocibd, nopoc-
Joro Biky [37—40]. Mu npuiimanu 3a HOpMaJlbHi
po3mipu ITII3 go 5 MM, popmMa — «pUCOBOTO 3€p-
HATKa», 3a €XOIeHHicTI0O — 30ir 3 TkaHuHow 1113
[22, 38—43]. 3a pizuumu mxepenamu, T3 — 1e
eniTeniaJbHi TibLA po3MipoM A0 1,5—5 MM, Macolo
0,3-0,5 r [44—45].

3azsuyait y moauau € yotupu M3 (y 3—5% Bu-
naakiB Moxe OyTH ogHa abo Oinbiie — Bim 5 go 12),
1o ABi 3 KoxxHoro 6oky II[3: nBi BepxHi po3TaloBaHi,
K MpaBUJIO, HAa MEXi MiX BEPXHbBOIO i CepelHbOIO
TpetrHOI0 yacTky I3; mBi HIKHI 3HAXOASITHCS OISt
HIKHBOTO TIotocy yacTtku LI3. TTII3 po3ramoBaHi
o 3aaHii ctinui kancyau yactoxk 3. TTII3 po3Bu-
BalOThCS B eMOPioHi 3 3—4 310pOBUX KHUILIEHb, MOXYThb
OyTH po3TallloOBaHi aTUIIOBO, TOOTO MOJIMBA €KTOITisl
IMII3. Ichye oyxe GaraTo MOXKIMBUX MiCIlb PO3Ta-
LIYBAaHHS 11X 3aJI03 — BOHM MOXYTb TAKOXX 3HAXOIM -
TUCh Y BWJIOYKOBII 3aJ103i, IIOPYyY 3 OCHOBHUM CY-
JTUHHO-HEPBOBUM ITyUYKOM IIIMI, 32 CTPABOXOIOM, Ha
nepeaHili moBepxHi xpedta. BuHsTKOBa Bapiabenb-
HICTh pO3TalllyBaHHSI € BaXJMBOKI OCOOJMBICTIO
III13, sKxy 3000B's3aHi BpaXxoBYBaTU JiKapi y TO-
MiYHii AiarHOCTULI Ta Xipypru Mpu NpoOBeASHHI ore-
paitiii.

linepnapatupeo3 (MKX-10: E21) € kiiHiko-1a60-
pPaTOPHUM CTaHOM, SIKII TIarHOCTYEThCS 3 HASIBHOCTI
MiABUILIEHHSI PiBHS MMapaTrOPMOHY Y CUPOBATLI KPOBi
noHan Hopmy (10—65 mr/mur), a rimomapaTUpeo3
(MKX-10: E20) — mpu BUSIBJIEHHI HU3bKOTO PiBHS. 3a
KJIiHIYHUMU MPosBaMU Ta J1abOpaTOPHUMM MapKepa-
MU TineprnapaTupeo3 MOoAUIsIIOTh Ha NEPBUHHUI, BTO-
PpUHHUI i TpeTuHHMI. [lepBUHHMI TinepnapaTupeo3
(MKX-10: E21.0) miarHOCTYIOTb IIpM BUSIBJIC€HHI
MiABUILEHOI KOHLIEHTpaLlil MapaTrOpMOHY Ta iOHi30-
BAHOTO KaJIbLIil0 Y CUPOBATLi KPOBi MPU HOPMaJIbHOMY
BMmicTi Bitaminy 25(OH)D (> 75 umonw/m). Haii-
YaCTIIIMM BapiaHTOM TileprapaTrupeo3y € BTOPUMHHUIA
(MKX-10: E21.1), gkuii giarHOCTY€ETbCS MPU TiABU-
LLIEHHI piBHSI MapaTrOPMOHY Y CUPOBATLi KPOBi Ha TJIi
HopMajibHOro BMicTy Kanbuiioo (1,05-1,35 Mmonb/n) i
Hu3bKoro Bitaminy 25(OH)D. TpetnHHwMiA rineprapa-
tupeo3 (MKX-10: E21.2) € Hac/1igKOM CBOEYACHO He-
ycyHeHoro aedinury/Hecradi Bitaminy 25(OH)D Ta
HEBUJIIKOBHOTO BTOPUHHOIO Tilepraparupeosy. 3a
KJIIHIYHUMU TTPOSIBAMM i JJaOOPaTOPHUMU MapKepaMu
CITiBIIAAA€ 3 IEPBUHHUM, ajie TP HU3bKUX KOHIICHT-
panisix Bitaminy 25(OH)D y cupoBaTiii KpoBi.

publications and miscellaneous opinions about the
PTG diagnostic ultrasound, in particular of topical
diagnosis, size, and evolution of abnormalities. PTG
hyperplasia in a general population is usually detected
on diagnostic ultrasound in 5-7% of adults [37—40].
We considered the normal size of PTG up to 5 mm with
a shape of a «rice grain» and echogenicity similar to the
thyroid tissue [22, 38—43]. According to various
sources, the parathyroids are the epithelial bodies of
1.5—5 mm in size and 0.3—0.5 g in weight [44—45].

Usually there are four thyroid glands in a human by
two in each side of thyroid (but in 3-5% cases there
may be one or more of them, i.e. from 5 to 12). PTGs
are located on the posterior wall of capsule of thyroid
lobes. The upper two PTG are usually found on the
border between the upper and middle thirds of thy-
roid, the lower two are near the lower pole of thyroid
lobe. PTGs develop in embryo from pharyngeal
pouches 3 and 4 and may be atypically located. In
other words sometimes an atypical parathyroid loca-
lization (ectopy) occurs. Thus, there are many possi-
ble locations for these glands, as they can also be
found in thymus, next to the main vascular-nerve
bundle of the neck, behind the esophagus, or on ante-
rior surface of the spine. Exceptional variability of
location is an important feature of parathyroids,
which should be taken into account in topical diagno-
sis and when performing the surgical interference.

Hyperparathyroidism (ICD-10: E21) is a clini-
cal/laboratory condition diagnosed by an increased
serum level of parathyroid hormone above the normal
range (10—65 pg/ml). Hypoparathyroidism (ICD-10:
E20) is diagnosed when the low levels of hormone are
detected. Hyperparathyroidism by the clinical mani-
festations and laboratory markers is categorized into
primary, secondary and tertiary variant. Primary hyper-
parathyroidism (ICD-10: E21.0) is diagnosed when
there is an increased serum concentrations of parathy-
roid hormone and ionized calcium with normal vita-
min 25(OH)D content (> 75 nmol/I). Secondary vari-
ant of hyperparathyroidism (ICD-10: E21.1) is most
commonly diagnosed by an increased serum level of
parathyroid hormone against the background of nor-
mal calcium concentration (1.05—1.35 mmol/l) and
low vitamin 25(OH)D level. Tertiary hyperparathy-
roidism (ICD-10: E21.2) is a consequence of uncom-
pensated insufficiency/deficiency of vitamin 25(OH)D
or untreated secondary hyperparathyroidism. It coin-
cides with the primary variant in clinical manifesta-
tions and laboratory markers but at the low serum con-
centrations of vitamin 25(OH)D.
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TopMoHabHI JOCTIIKEHHS IPOBOAMIMN Y CepTU(diKOBa-
HUX JlabopaTopisx. JocmiaKeHHsSI BMIiCTy ITapaTrOpMOHY,
BiTaminy 25(OH)D, TTT y cupoBarili KpoBi IpOBOIVIIN
3a JIOTIOMOIoI0 iMyHOxiMiuHoro aHaiizatropy ADVIA
Centaur XP Architect 2000 SR xomnanii Siemens
(Himeyuuna), LABLINE-022 xommanii LABLINE
(ABctpist). loHizoBaHMiT Kablill y KpOBi BU3HAYAIN Ha
aHamizaropi enextpoditiB E-Lyte-5 PLUS.

OckiJbKM Y OinblocTi BUIaakiB rinepriasis TTHI3 i
rineprnapaTupeo3 MaroTh 0€3CMMNOTOMHMIA Tepedir (3a
KJIaCUYHUMU YSIBIICHHSIMU), € Cy0'€KTUBHMMM O3HaKa-
MU, MU He JOCJiIKyBaJd CKapTHU MAalieHTiB Ha IIbOMY
eTarni JOCTiIXeHb.

CraTtucTuuyHy 00poOKY JaHMX 3AiMCHIOBAIU 3a HAOIO-
MoOTrol0 Iporpamu Statistica 6 3 BU3HAYEHHSIM MapaMeT-
PUYHMX Ta HEMApaMETPUUHUX KPUTEPIiB ()Y srca), 32 O-
TMOMOTOIO CepelHiX 3HaueHb M + m, mpu JOCTOBIpHUX
3HaueHHax p < 0,05. BukopucTtoByBanucs Inporpamu
Microsoft Excel 2003 mirst Windows XP SP2, SPSS v.15
111 Windows XP SP2.

PE3VIJIBTATU

TonosHoto ¢dynkuieo T3 € perymdiis KaabIieBoO-
¢ochopHoro ooMiHy. 3aBASIKM 1LIbOMY, BOHU PeTyJIIOI0Th
i 3HaYHO BIUIMBAIOTh, MPsIMO 200 OMOCEPEIKOBAaHO, HA
CTaH KiCTOK, M'sI3iB, HUPOK, Ha CEpLIEBO-CYIMHHY, HEp-
BOBY, TPaBHY Ta J€KiJibKa iHIIUX cucTeM. ToMy npu om-
pominenHi T3 ii cTpykTypHO-(PYHKIIIOHAIBHUI CTaH
MOXe MOPYLIyBaTUCS i CIPUATH (POPMYBAHHIO CIIOPil-
HEHOI MaTOoJOril iHIIMX cucTeM (KOMOPOiMHMX CTaHiB).
Ha xxanb, Mu po3noyanu Taki JOCIiIXKEHHS BOEPILIE JI1-
11e 3apas, yepe3 27—32 pokiB Micjsl OIMpOMiHEHHS 0ci0,
nocTpaxaanux BHachaigok aBapii Ha YHAEC. OrpumaHi
pe3yJIbTaTu, 110 CBiAYaTh PO iMOBIpHY paaiodioaoriuHy
gyrnuBicTs [113 1o il ioHi3yl04oro BUIIPOMiHEHHS B
Pi3HUX TpyMax MOCTpaxKIaIux ocio.

Yepes 27—32 poku Micas ONMpOMiHEHHS, Tinepriiasis
IT11I3 BusiBieHa B cepeaHboMy Y 24,15 % oGCTeXeHUX
0ci0, sIKi He MalOTh IIEPBUHHOIO 200 TPETUHHOTIO Tilep-
naparupeosy (YJIHA na YAEC — 28,8%, eBakyiioBaHIX
3 30-kxioMeTpoBoi 30HM onpoMiHeHHs — 71,4%, mel-
KaHIiB pagioaKTUBHO 3a0pyIHeHUX TepuTopiii — 41,7%,
ONPOMiHEHUX BHYTPILIHBOYTPpOOHO — 33,3%), 1o
3ycTpivyajocs yacTille, HiX y HeONpOMiHEHUX XXUTEJIiB
M. Kuesa ta KuiBcbkoi o6nacti — 24,3 % (KOHTpOJIb)
(taba. 1; puc. 2).

TakuMm 4MHOM, CIIOCTEPIra€EThCSl BUCOKA MOLIMPEHICTh
rineprnaziit [T13 cepen HaceneHHs YKpaiHu, siKe OTpU-
MaJIo Pi3Hi 1031 ONMPOMIHEHHS TPOITHUMU i30TONaMu Ho-
Iy, 11€3il0 i CTPOHILLiI0, B TOMY YMCJIi B liara30Hi HU3bKUX
J103. 1o TaK1x KOHTMHIEHTIB, IEpeayCiM HallexXXaTb eBaKy-

Hormonal studies were performed at the certified
laboratories. Assays of the serum content of parathy-
roid hormone, vitamin 25(OH)D, TSH were per-
formed using an ADVIA Centaur XP Architect i2000
SR immunochemical analyzer (Siemens, Germany),
LabLine-022 from LABLINE Diagnostics (Austria).
Serum content of ionized calcium was assayed at an
E-Lyte-5 PLUS electrolyte analyzer.

Because in most cases the parathyroid hyperpla-
sia and hyperparathyroidism feature an asympto-
matic course (in the classical opinions) and clinical
manifestations are subjective, we did not register
any patients’ complaints at this stage of the study.

Statistical data processing was performed using
the Statistica 6 software with calculation of para-
metric and non-parametric criteria ()Xates') USINg
mean values M = m under the reliability threshold
of p < 0.05. The Microsoft Excel 2003 for
Windows XP SP2 and SPSS v.15 for Windows XP
SP2 software were applied.

RESULTS
PTGs provide a critical function of regulation of the
calcium/phosphorus metabolism. As a result, they
regulate and significantly affect, directly or indirectly,
the state of bones, muscles, kidneys, cardiovascular,
nervous, digestive and several other systems.
Therefore, upon irradiation of PTGs their structure
and function may be disturbed contributing to the
onset and development of related disorders of other
systems i.e. the comorbid conditions. Unfortunately,
we have started such investigations for the first time
only now just 27—32 years after the exposure of the
ChNPP accident survivors. The results obtained indi-
cate a probable radiobiological sensitivity of PTGs to
the ionizing radiation in different groups of survivors.
The PTG hyperplasia was revealed 27—32 years
upon exposure, on average, in 24.15 % of the sur-
veyed persons having no primary or tertiary hyper-
parathyroidism (in 28.8% of the CNPP ACUWP,
in 71.4% of the evacuees from the 30 km exclusion
zone, in 41.7% of residents of radiologically con-
taminated territories, and 33.3% of prenatally irra-
diated subjects), which was each time exceeding
the value of 24.3% in the non-irradiated residents
of Kyiv and Kyiv region (control) (Table 1, Fig. 2).
Thus, there is a high prevalence of parathyroid
hyperplasia in the population of Ukraine, which
had received radiation exposure in various doses
including in a low dose range to tropical isotopes of
iodine, cesium and strontium. First of all such con-
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Ta6nuusa 1

YacroTta BuABNEHHA rinepnnasii npuwutonogi6bHux 3a103 y Aopocaux oci6, onpomiHeHMXx BHAcNigoK aBapii Ha

YAEC, npu npoBefieHHi ynbTPa3BYKOBOro AOC/iAKEHHA
Table 1

Incidence of parathyroid hyperplasia revealed at diagnostic ultrasound in adults exposed to ionizing radiation

as a result of the ChNPP accident

Kareropis o6cTexenux ocio

Finepnnagia MLLU3 MopiBHAHHS 3 rPYNoI0 KOHTPOIO

Study subgroup PTG hyperplasia Compare with control
n % Xz'ihca / XzYates’ p

YyacHukm nikeinadlii Hacninkie asapii Ha YAEC (1986-1990 pp.), n = 999 288 8 8 0.74 0.38

Participants of the ChNPP accident clean-up work (1986-1990 period), n = 999 ’ ’ '

EpakyitoBaHi 3 30-kM 30HM BinuyxeHHs, n = 119

Evacuees from the 30-km zone, n = 119 8 4 241 0

MelLLkaHLj pafioakTMBHO 3a0PYAHEHUX TepuTopiid, n = 218

Population of contaminated territories, n = 218 9 M 6,45 0,009

OnpoMmiHeHi BHYTPILLIHLOYTPOOHO, N = 12

Exposed to ionizing radiation in prenatal period, n = 12 4 333 0,04 08

KoHTponbHa rpyna, n = 185 45 243

Control, n = 185

iioBaHi 3 30-km 30HU BimuyxxeHHs (71,4 %; A 2sirca = 24,1;
p =0), gKi oTpuMav 3HaYHE KOMOIHOBaHE KOPOTKOYaC-
HE ONPOMIHEHHS 3a paxyHOK HAIXOMKEHHS B OpraHi3M
PamioOHYKJIiB, @ TaKOX 30BHIIIHBOTO Y-BUMPOMiHIO-
BaHHS (Ta01. 1). [HII0I0 KPUTUYHOIO IPYIOIO TTOCTPaAXK-
JajiuxX oci0, B SIKMX BUSIBJIEHA 3HAUHA 4acTOTa TilepIi-
naziit 113, € mMelKaHUi pagioaKTUBHO 3a0pYAHEHUX
TePUTOPild, KOTpi 3HAXOASITHCS IIOAEHHO JOBIUil 4ac
(poKM — AECITWIITTS) B YMOBaX BIUIUBY PagiOoaKTUBHO-
ro 3a0pymaHEHHS (TOBITPsS, MPOAYKTU XapyyBaHHS)
LIe3i€EM Ta CTPOHIIIEM), B SIKHX TEMOHCTPYEThCSI CTaTUC-
TUaHO BiporinHe (41,7 %; ¥ ’srca = 6,45; p = 0,009) 36i1b-
meHHs yactotu rineprutasziii [TL3 (tabn. 1, puc. 2).

IIpn mocnigXeHHi KIiHIKO-TOPMOHAJbHOTO CTaHY
ITI3 cepen ocid, ompoMiHEHMX BHACIIAOK aBapil Ha
YAEC, y opiBHSHHI i3 3araJlbHOIO TOITYJISIIIEI0 METII-
KaHLiB YKpaiHu, BusBieHa Oinbina vactora (33,8 %
npotu 26,1 %) BTOPMHHOTO (HOPMOKAJBIIIEMIYHOTO)
rinepnapatupeo3sy (p > 0,3) (tabiu. 2).

Cepen obcTexxeHUX 0cid y TpyIi KOHTpoOJdo aedi-
uT/HecTaua Bitaminy D BusiBiieni y 83,1 %, 1o npak-
TAYHO 30ira€TheCs 3 TMOIMYJISIIIMHUIMY JaHUMU IIOI0 MEII-
KaHLiB Ykpainu: gediuut — 81,5 %, Hecraua — 13,6 %,
HopMa — 4,6 % [46]. Ocobu, orpoMiHEeHi BHACITIIOK aBa-
pii Ha YAEC, manu nmeiio Kpaiiy 3a0e3MedyeHicThb BiTa-
miHoM D — 78,7 %, 1110, MOXJIMBO, ITOB’SI3aHO 3 OiJIb-
11010 COLiaIbHO-€KOHOMIYHOIO 3aXMIIEHICTIO Ta 0C00-
JINBOCTSIMU iIXHBOTO XapuyBaHHSI.

TakuMm 4ynHOM, B LIiJIOMY, HAaceJIeHHSI YKpaiHU Ma€ Io-
IMpeHy HecTauy/aediuut BiTaMiHy D B ycix rpymax
nocmimkeHHs (moHan 78,7 %), 10 CIPUYMHIOE HETATUB-
HY Iif0 Ha CTaH 3J0pPOB’SI 0Ci0 3 TUCPYHKIIIMUA Kallb-

tingents are the 30-km exclusion zone evacuees
(71.4%; Y2raes” = 24.1; p = 0), who had received a
significant combined short-term irradiation from
incorporated radionuclides and external y-radia-
tion (Table 1). Another critical group of survivors in
whom a significant incidence of PTG hyperplasia
was revealed are residents of radioactively contam-
inated territories, who have been for a long time
(years and decades) under the influence of a haz-
ardous environment i.e. contaminated air and con-
sumed food. As result a significant (41.7%; ¥ 2jates =
6.45; p = 0.009) increase in the incidence of PTG
hyperplasia emerged (Table 1, Fig. 2).

Higher incidence of secondary (normocalcemic)
hyperparathyroidism (33.8% vs 26.1%, p > 0.3)
was found in the study of clinical and hormonal
status of PTGs among persons exposed as a result
of the ChNPP accident compared to the general
population of the Ukraine (Table 2).

Vitamin D insufficiency / deficiency was found in
the control group in 83.1 % of cases which almost
coincides with the population data on Ukrainian res-
idents, namely insufficiency in 81.5 % of population,
deficiency in 13.6 %, and normal level in 4.6 % [46].
Persons exposed as a result of the ChNPP accident
have a slightly better vitamin D status i.e. insufficien-
¢y in 78.7%, which may be due to their socioeconom-
ic privileges and better nutritional characteristics.

Thus, in general, the population of Ukraine has a
widespread vitamin D insufficiency / deficiency in all
study groups (over 78.7%), which has a negative
health effect in the individuals with dysfunction of
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« x2Jates’ = 24.1; p=0
«x x2Jates’ = 6.45; p<0.01 |

YBakyiioaHi 3 30-kM  MelukaHLj pafioakTUBHO OnpoMitHeHi YNHA Ha HYAEC KoHTponbHa rpyna
30HM BOYYIKEHH  3aOpyaHEHWX TepUTOpiiA  BHYTPILUHBOYTPOBHO (1986—1990 pp.) Control group
30-km zone evacuees Population of Irradiated ChNPP ACUWP
contaminated territories in prenatal period (1986—1990 period)

PucyHok 2. Yactota BusBneHHA rinepnnasii npuwmrtonofi6bHUx 3ano3, BCTAHOBNEHOT NpU NpoBeAeHHi
YNbTPa3BYKOBOro AOCHiIAKEHHA, 33 rpynaMmu Aopocaux oci6, onpomiHeHux BHacnigok aeapii Ha YAEC, B
nopiBHAHHI 3 KOHTponieM (n = 1534 ocib)

Figure 2. Incidence of parathyroid hyperplasia revealed at diagnostic ultrasound in subgroups of udult
subjects exposed after the ChNPP accident compared to control (n = 1,534)

Ta6nuusa 2
YacroTa BUABNEHHA rinepnaasii npuwmronoaioHux 3ano3 i Hecravi/pediuyuty Bitaminy 25(0H)D y popocnux
0ci6, onpomiHeHnx BHacnifok aBapii Ha YAEC, y nopiBHAHHI i3 3aranbHol0 nonynauielo MelwKaHyiB YKpainu

Table 2
Incidence of diagnosed parathyroid hyperplasia cases and vitamin 25(0H)D insufficiency / deficiency in
adults exposed after the ChNPP accident compared to the general population of Ukraine

MokasHuk I'pyna KoHTpoOI0 OnpomiHeHi BHacnigok aBapir MopiBHSIHHS
Parameter Control group Exposed as a result of the accident  Comparison
Hypoperaiads H 005 no =t
Coparahoidn 2 e9% BT =0
yporparaytodsn e 2 g

[Dediunt/HecTtaya BitamiHy D

Vitamin D insufficiency / deficiency 496 (83,1 %) 48 (78,7 %) p=>03
HopmanbHuid pisetb BitamiHy 25(0H)D

Normal content of 25(OH)D 101(16,9 %) 15 (24,6 %) p>02
CepepHiit piBeHb NapaTropMOHy, nr/Mn _ _

Average content of parathyroid hormone, pg / ml 62,05 + 34,2 (n = 655) 69,59+ 37,7 (n = 6) p<0,05
CepepHiit pieHb BitamiHy 25(0OH)D, HMONb/n 57,53 + 31,5 (n = 597) 53,16 = 29,0 (n =61) p>0,05

Average level of 25(0OH)D, nmol /|

1ieBo-ocdopHoro ooMiHy y Bumisai rinmepruiasii [TII3  calcium-phosphorus metabolism in the form of PTG
Ta KOMOpPOITHMX CTaHIB 3 OOKYy OIOpHO-pyXxoBoro ama-  hyperplasia and comorbid conditions of muscu-
pary, iMyHHOI, ceplieBO-CyIMHHOI, eHOIOKpUHHOI cuc-  loskeletal, immune, cardiovascular, and endocrine
teMm. Taki 3MiHM MOBMHHI MOCHIIOBATUCS TIpU BTOpUH-  systems. Such abnormalities are exacerbated by a se-
HOMY 30UTbIIIEHHI ceKpellii mapaTropMoHy. binbia yac-  condary increase in parathyroid hormone secretion.
TOTa HOPMOKaJbLIiEMIYHUX rinepnapatupeosiB (33,8 %  Higher incidence of normocalcemic hyperparathy-
npotu 26,1 %) Ha 171i Kpaiol 3a6e3nedyeHocTi BitamiHoM  roidism (33.8% versus 26.1%) against the background
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D cepen onpomiHeHUX 0CiO, CBiIYUTH TMPO iCHYBAHHS
IHIIMX YMHHMKIB, 10 SIKUX HAMOiIbII BipoTiAHO MOXHA
BiIHECTU MUHYJIUNA KOMOIHOBAaHUII BIUIMB pPadiOHYK-
JIiIiB aBapiiiHOro YOPHOOMIBLCHKOTO BUKMIY i 30BHIIIIHE
onpomiHeHHs [TII3. Ile Moriao © MOSICHUTU OiNbIILY
Kinekicth rinepruiaziv I3 i rimeprapatupeo3sy, ajie
noTrpe0dye IPOBEIEHHS MAOJATKOBUX YTOYHIOIOUMX O-
CJiIKeHb, 3 IeTalizallielo JaHUX 3a TpyIaMU MOCTPaXK-
Janux BHacaigok aBapii Ha YAEC Ta 000B’SI3KOBUM BU-
ninenusaM YJIHA itomHoro nepiomy 1986 p. i po3iimpeH-
HSl KiJIbBKOCTI OOCTEXEeHUX OCi0, OMpPOMIHEHMX BHYT-
PILlTHBOYTPOOHO.

BUCHOBKU

1. Yepes 27—32 poku ITiciasg ONpPOMiHEHHSI BUSIBJICHO
BUCOKY 4yacToTy rinepriasiit [T1I13 y ocid, onmpomiHe-
HuxX BHacaigok aBapii Ha YAEC, nepiu 3a Bce, y eBaKy-
oBaHux 3 30-KiloMeTpoBOi 30HU BiguyxeHHs (71,4 %;
Yisrca = 24,1; p = 0) i MeIKaH11iB paioakTUBHO 3a0py/I-
HeHux teputopiit (41,7 %; Y*rea = 6,45; p < 0,01), Oe3
MEPBUHHOTO TillepIIapaTupeo3y.

2. BcTaHOBJIEHO BUCOKY MOIIMPEHICTh HecTavi/medilm-
Ty BiTaMmiHy D B ycixX rpynax nocCyiaKeHHsI: cepes ocio i3
3araJibHOI MOMYJISILil MeluKaHLiB Ykpainu — 83,1 %; ce-
pen ocib, mocTpaxaaaux BHacainok aBapii Ha YAEC —
78,7 % nipu Ae1io Kpauomy cTatyci 3a Bitaminom D.

3. YacroTa rireprapaTupeo3sy, nepeBaxkHO BTOPUHHOTO
(HopMoOKaJblliEMiuHOrO0), craHoBwiIa 33,8 % cepen ocio,
OIpoMiHeHUX BHacinoK aBapii Ha YAEC (p > 0,3), i Oy-
Jla Ie110 BUILOIO, HiXX B 3arajibHili MOMyJIsILil YKpaiHILiB
(26,1 %), He3Baxkal4u Ha Kpally 3a0e3Ie4eHiCTh BiTa-
MiHOM D.

CNMUCOK BUKOPUCTAHUX OAXEPEN

1. KamiHcbkuin O. B., Kosanerko O. M. Hactota He3noskiCHOI éHA0KPUH-
HoI natonorii y nocTpaxaanux BHacnigok asapii Ha YAEC (nopiBHsb-
HWA aHani3 KNiHIYHWX [aHUX i3 3aranbHOI0 Nonynsieio). [lpobnemm
pagiauiviHoi Meguumam 1a pagiobiosorii. 2012. Bun. 17. C. 78-82.

2. Kaminskyi O. V., Afanasyev D. Y., Kovalenko O. M. Thyroid disorders
in adult population of Ukraine after the Chernobyl NNP accident. Eur.
Thyroid J. 2012. Ne 1 (S1). P. 170.

3. Kaminskyi O. V., Afanasyev D. E., Kiselova I. 0., Tepla O. V. Increased
incidence of thyroid disorders in adult population of Ukraine after the
Chernobyl NPP accident is related to complex hormonal pathways.
37" Annual Meeting European Thyroid Association. 7—11 September
2013, Leiden, Netherlands. Leiden, 2013. Abstract: A-594-0001-
00085.

4. Kaminskyi O. V., Afanasyev D. E., Kiselova I. O., Tepla O. V. Increased
incidence of disorders of carbohydrate metabolism and metabolic syn-
drome in persons exposed to ionizing radiation. Diabetologia. 2013.
Vol. 56, Suppl. 1. Abstract: A-13-1051-EASD.

of better vitamin D status among irradiated individu-
als indicates the existence of other factors most likely
to be attributed to the past combined effects of the
ChNPP accident radioactive fallout and external
PTG exposure. This could explain the greater number
of cases of PTG hyperplasia and hyperparathy-
roidism, requiring however the additional clarifica-
tion studies featuring a precise review of data on pop-
ulation groups of the ChNPP accident survivors with
especial concern on the ACUWP of the «iodine peri-
od» in 1986 and an involvement into the study of
more individuals exposed in prenatal period.

CONCLUSIONS

1. High incidence of parathyroid hyperplasia was
detected 27—32 years after irradiation as a result of
the ChNPP accident, primarily in evacuees from
the 30-km exclusion zone (71.4%; Y awes = 24.1;
p = 0) and inhabitants of radioactively contami-
nated territories (41.7%; Y2jaes = 6.45; p < 0.01)
both having primary hyperparathyroidism.

2. High incidence of vitamin D insufficiency/
deficiency was found in all study groups, namely in
83.1% of the total population of Ukraine and in
78.7% of the ChNPP survivors, featuring in the
latter a somewhat better vitamin D status.

3. Incidence of hyperparathyroidism, predomi-
nantly of the secondary (normocalcemic) one, was
33.8% among persons exposed as a result of the
ChNPP accident (p > 0.3) being slightly higher
than in the general population of Ukraine (26.1%)
despite better vitamin D status.
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