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K/IITHIKO-METABOJITYHI TA TOPMOHAJIBHI BZBAEMO3B’A3KHAN
MIX ITATOJIOTTEIO TPUITUTOITIOAIBHUX 3AJI03 TA IHIINMHA
HE3JIOAKICHUMU EHIOKPUHHUMMU 3AXBOPIOBAHHAMMU Y
TTOCTPAXKIAJINX BHACJIIJIOK ABAPII HA YAEC

MeTa: gocnignTu KNiHiYHi, ropMOHaNbHO-MeTaboNiuHi Ta CTPYKTYPHi 0COBNMBOCTI ypaXKeHHs NPULLMUTONOAIOHMX 320103
nocTpaxjanux ocib, onpomiHeHnx BHacnifok asapii Ha YAEC y gopocnomy i gutayomy Bili, ix cnopigHeHicTb 3 iHWK-
MU HE3/10AKICHUMU EHJOKPUHHUMMN NOPYLIEHHAMM, BCTAHOBUTM MiXrOpMOHabHi Ta ANCMETAab0NiYHi B3aEMO3B'A3KMU.
Marepianu Ta metoau. 06'eKT JOCNiIAKEHHA: KNiHIYHT Hacnigku Aii ioHi3ylo4oro BUNPOMiHIOBaHHS Ha €HAOKPUHHY
cucTemy y 224 ocib, noctpaxaanux BHacnigok asapii Ha YAEC Ta 146 ixHix HawapKie, y NOPiBHAHHI 3 3aranbHOO No-
nynsuieto HaceneHHs (70 oci6). Bcim nauieHTam 6yno npoBefeHO yNbTPa3BYKOBE JOCTIAXEHHSA WKUTONOAIOHOT Ta npu-
wutonopi6Hux 3ano3 (MLWMN3). BukopuctaHi 3aranbHOBU3HaHI KNiHiYHi, aHTponomeTpuyHi (Maca Tina, 3pict, obcar
CTerHa, iHAeKC Macu Tina), iHCTpyMeHTanbHi (ynbTpa3ByKoBe [OCNiAKeHHA wuTonofioHoi Ta MLUUM3), nabopatopHi
(6ioximiuHi, ropMOHanbHi), cTaTUCTUYHI. BukopucTOBYBaNM napameTpuyHi i HemapameTpuyHi METOAM AOCNiIKEHHS.
Pe3ynbratu. He 3HailfeHo BiporigHoi pi3HMLI B Y4acTOTi MopylieHb BYMMEBOAHOr0 0OMiHY B y4acHUMKiB NikBigauii
Hacnigkis aBapii (YJIHA) Ha YAEC, eBakyiioBaHux i3 30-KM 30HM BifUyeHHSA, MeWKaHLiB pagialiiHo 3abpyaHEeHuUX Te-
puUTOpii Ta B rpyni KOHTPoNto, B skux Oyna BusBneHa rinepnnasis MLUMN3. BctaHoBNEHO 3HAYHE NiABULLEHHS YaCcTOTH
apTepianbHoi rinepteHsii cepep YJTHA, aki manu rinepnnasito MMLWIMN3 (76,9 %), nopisHAHO 3 rpynoto koHTponio (51,2 %).
Y nauienTis 3 rinepnnasieto MLM3 nokasHnku 3abe3neyeHocTi opraHismy BitamiHom D Gynu BiporigHo HUKYI, Hix 6e3
Hei. Hectauy/pediumnt BiTamiHy D BusBneHo y 94 % obctexeHux. BusnaueHo, wo B Y/IHA va YAEC ilogHoro nepioay,
B fIKMX BUsABNeHa rinepnna3is MMLUWM3, cepeaHiit piBeHb NapaTropMoHy y CUPOBATLi KpoBi BiporigHo GyB BULLMM, HiX Y
rpyni kontponto: (57,2 + 2,87) nr/mn npotn (32,74 + 3,58) nr/mn, p < 0,05. baratocakTopHuit aHani3 nokasas
BiporifHui 38’830k HecTayi/gediyuty BitTamiHy 25(0H)D 3 po3BMTKOM TUpPEOigHOT NaToNorii, NOpyWeHHAM ByreBOA-
HOro 0OMiHy, CepLeBO-CyAMHHUMMU 3aXBOPIOBAHHAMM, ocTeoneHielo/ocTeonopo3om, a Y3 MUMN3 € aieBum piarHoc-
TUYHUM METOAOM NEepBUHHOrO CKpuHiHry rinepnnasii MWIM3 i nocTynoBoro MOHITOPMHIY KNiHiYHOT eeKTUBHOCTI
nikyBaHHs. [pu 0b6CTeXeHHI AiTeil, AKi Hapoaunucs Big 6aTbKiB, onpomiHeHuUx BHacnifok aBapii Ha YAEC, rinepnnasis
MLN3 (58 %) i HU3bKKUI piBeHb BiTamiHy D B cupoBatyi kpoBi — (11,6 + 3,5) HMONbL/N HalYacTiWe BUABNANM Y fiTeld,
MelKaHuiB pagialinHo-3abpynHeHnx Teputopiii (P3T). BctaHoBNEHO BiporigHuMii KopenauiiHuii 38'A30K MiX iHAeKCOM
iHcyniHope3ucTeHTHOCTi HOMA i BiTamiHom D (r = 0,65), napatropmoHom (r = 0,60), BinbHUM TUPOKCUHOM (r = 0,68)
y rpyni fiTeit, HapogeHux Big 6aTbKiB, oNpoMiHeHUX BHacNigok aBapii Ha YAEC, 3 XpoHiYHUM ayTOIMyHHUM TUpeoign-
TOM, 10 CBiAYNUTb NPO HAABHICTb B3aEMO3B'A3KY MiX QVYHKLi€l wuTonomibHoi 3an03u, NOPyYIIEHHAM BYIMEBOAHOrO i
XupoBoro 06MiHy Ta ctaHom [LLMN3.

BucHoBKu. Takum ynHom, B YJIHA Ha YAEC, eBakyiioBaHux i3 30-KM 30HM BifjuyKeHHS, MeWKaHLiB paaialiiiHo 3abpya-
HEHUX TepUTOPii Ta B rpyni KOHTPOJIO He BUABNEHO BipOrigHOT Pi3HMLI B 4aCTOTi NOpyLeHb BYEBOLHOMO OOMiHY B
obcTexeHux ocib, B Akux 6yna BuasneHa rinepnnasisa MUMN3. Y nauientie 3 rinepnnasieto MLUMN3 BusBneHa Hecta-
ya/pediunt BitamiHy Dy 94 %, a iioro piBeHb OyB BipOrigHO HUKYMM, HiXK NPKU HOPMaNbHUX Po3Mipax X 3a103. BcTa-
HOBMIEHO 3HAYHe MifBULEHHS YacTOTU AiarHOCTOBaHOi apTepianbHoi rinepTeH3ii cepen YTHA, ski manu rinepnnasito
MLN3, nopiBHAHO 3 rpynoto KoHTponto: (76,9 + 3,5) % npotu (51,2 + 3,7) %. baratodaKTopHuii aHani3 nokasas
BiporifHui1 38'A30K HecTaui/gediyuty BitamiHy 25(0H)D 3 po3BUTKOM TMPeOifHOT NATONOriT, NOPYLWEHHAMU BYTEBOA-
HOro 0OMiHy, CepLeBO-CyAMHHUMM 3aXBOPIOBaHHA, ocTeoneHieln/octeonopo3om. BusHadero, wo B Y/THA na YAEC
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ionHoro nepiofy, B AKUX BUsBNeHa rinepnnasis MLWIM3, cepeaHiit piBeHb NapaTropMoHy Y CMPOBATL KpOBi BiporigHo

6ys Buwmm (57,2 + 2,87) nr/mn npotu ((32,74 + 3,58) nr/mn; p < 0,05) HiX y rpyni KOHTposio.

KniouoBi cnoBa: aBapis Ha YAEC, onpoMiHeHHs, mocTpaxpaani BHACNiAoOK aBapii, y4aCHWKM NiKBigauii Hacnigkis

aBapii, ioHi3yloue BUNPOMiHIOBAHHSA, NpUILMTONOAIOHT 3an03K, rinepnnasis, rinepnapatupeos, WutonoaioHa 3ano3a.
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CLINICAL-METABOLIC AND HORMONAL RELATIONSHIPS
BETWEEN PARATHYROID DISEASE AND OTHER NON-
CANCEROUS ENDOCRINE DISORDERS IN THE CHORNOBYL
NPP ACCIDENT SURVIVORS

Objective: to investigate the clinical, hormonal-metabolic and structural features of parathyroid injuries in sur-
vivors exposed to ionizing radiation after the Chornobyl NPP accident in adulthood and childhood, both with their
connections to other non-cancerous endocrine disorders, and to establish the respective interhormonal and dys-
metabolic relationships.

Materials and methods. Clinical effects of ionizing radiation on the endocrine system in persons affected by the
Chornobyl NPP accident (n = 224) and their descendants (n = 146), compared with the general population sample
(n = 70) were the study object. All patients underwent the ultrasound thyroid and parathyroid examination. The
generally recognized clinical, anthropometric (body weight, height, thigh volume, body mass index), instrumental
(ultrasound examination of thyroid and parathyroid glands), laboratory (biochemical, hormonal), and statistical
methods were applied. Parametric and nonparametric statistical methods were used in data processing. The value of
p < 0.05 was considered a statistically significant.

Results. No significant difference was found in the incidence of carbohydrate metabolic disorders in the Chornobyl
NPP (ChNPP) accident consequences clean-up workers (ACCUW), evacuees from the NPP 30-km exclusion zone, res-
idents of radiologically contaminated areas and in the control group in whom the parathyroid hyperplasia was
detected. There was a significant increase in the incidence of arterial hypertension among ACCUW who had parathy-
roid hyperplasia (76.9%) vs. the control group (51.2%). In cases of parathyoid hyperplasia the vitamin D levels were
significantly lower than without it. Vitamin D insufficiency/deficiency was found in 94% of the surveyed subjects.
The average level of parathyroid hormone in blood serum was significantly higher in the ACCUW of «iodine» period with
diagnosed parathyroid hyperplasia than in the control group: (57.2 + 2.87) pg / ml against (32.74 + 3.58) pg / m|,
p < 0.05. Results of multivariative analysis indicated a strong association of vitamin 25(0H)D insufficiency/defi-
ciency with development of thyroid disease, carbohydrate metabolic disorders, cardiovascular disease, osteo-
penia/osteoporosis. parathyroid ultrasound scan was at that an effective diagnostic method for primary screening
for parathyroid hyperplasia and regular monitoring of the treatment efficiency. When examining children born
to parents irradiated after the ChNPPA the parathyroid hyperplasia (58%) and low serum content of vitamin D
(11.6 + 3.5) nmol / L were most often found in children living on radiologically contaminated territories (RCT).
A strong correlation was established between the HOMA insulin resistance index and serum content of vitamin D
(r=0.65), parathyroid hormone (r = 0.60), and free thyroxine (r=0.68) in the group of children born to parents irra-
diated after the ChNPPA, having got chronic autoimmune thyroiditis, which indicated a relationship between thy-
roid function, impaired carbohydrate and fat metabolism and the state of parathyroids.

Conclusions. No difference in the incidence of carbohydrate metabolic disorders was found in the ChNPP ACCUW,
evacuees from the 30-km exclusion zone, and residents of radiologically contaminated territories in whom parathy-
roid hyperplasia was detected vs. the control group. Patients with parathyroid hyperplasia were found to be defi-
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cientin vitamin D in 94% of cases, and level of latter was significantly lower than under the normal parathyroid size.
There was a significant increase in the incidence of diagnosed arterial hypertension among ACCUW who had parathy-
roid hyperplasia vs. the control group: (76.9 + 3.5)% vs. (51.2 + 3.7)%. According to multivariate analysis a strong
association between the vitamin 25(0H)D insufficiency/deficiency and development of thyroid disease, carbohydrate
metabolic disorders, cardiovascular disease, and osteopenia/osteoporosis was established. The average level of pa-
rathyroid hormone in the blood serum of the ChNPP ACCUW of the «iodine» period with diagnosed parathyroid hyper-
plasia was significantly higher (57.2 + 2.87) pg / ml against (32.74 + 3.58) pg / ml; p<0,05) in the control group.

Key words: ChNPP accident, irradiation, accident survivors, accident consequences clean-up workers, ionizing radi-

ation, parathyroids, hyperplasia, hyperparathyroidism, thyroid.
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BCTYII

IMpumuronoaioHi 3ano3u (IMIII13) ictropuuHo BBaxa-
JiMcs OiIbII CTIMKKMMU A0 [ii i0Hi3yI0UOTO BUIIPOMiHIO-
BaHHS, HiX muTonomioHa 3amo3a (I1[3), xoua Bin3Hauya-
JIOCsI, 110 JJaTEHTHUI MepioJ pO3BUTKY «padialliiiHOro»
rinepnapatupeody (I'TIT) Beabmu TpuBanuiti (25—47
pokiB) [1]. IIpoTte Ha maHuWii yac HasIBHiI MepeKOHMBI
JlaHi mpo OiIbLLI OJM3bKI 32 YaCOM HACJIAKU MPOMEHEBO-
ro BrutuBy Ha [TLIIT3. Jlani mpo MmiaBUIIEHUI BMICT Y
KpoBi mapatupeoinHoro ropmony (I1TI) i Hammuiko-
Buit pusuk I'TIT cBoro yacy 6yiu onmyoaiKoBaHi SIMTOHCh-
KMMHJ aBTOPaMU 3a pe3yJbTaTaMM TPUBAJIUX JOCTiIKEeHb
y oci0, AKi mepexunau aToMHi 6omOapayBaHHs [2]. 3a
y3araJlbHeHUMMU pesynbraTamu, HagaHuMu RERE, cepen
BilgaseHuX pagialiiHuX e(peKTiB BUIIPOMiHIOBAHHS BiJl
aTOMHUX BUOYXiB ToOposKicHi HoBoyTBopeHHs ITLIITT3
ta I3 € cTaTMCTUYHO TOCTOBIPHUMM Ta 10303aJIeKHU-
mu [3]. TIpumiTHO, 1110 CBOro Yacy yBary (haxiBILiB IMpH-
BepHyB I'TIT, moB’s3aHuil 3 MPOBEAEHHSIM MPOMEHEBOL
Teparril Ha IUITHKAaX ToJ1oBU Ta/a0o mmi [4]. Huska 1mo-
JaNbIINX JOCIiIKEHb MiATBepaANIa TAKUI e(PEeKT, 30Kpe-
Ma, ITTic/Is1 peHTreHoTeparii adbo JiKyBaHHS pagioaKTUB-
HUM iogoM 3axBopioBanb I3 [5—11].

Y cBOIO 4epry, BiAMOBiAHO A0 HELIOAABHIX pe3yJbTa-
TiB, 3000yTUX HAyKOBLISIMU, 30BHIlIHS IPOMEHEBa Te-
pamis moB’si3aHa 3 pu3ukoM BUHUKHeHHs I'TIT 3 nmare-
HTHUM nepionoMm 20—45 pokiB, TOMi SK iOHi3yr04e OIl-
POMiHEHHS PamioaKTMBHUM MOIOM JOCTOBIpHO 3arpo-
KY€ BUHMKHEHHSIM TillonapaTUpeo3y y KOpOTIIi TepMi-
Hu [9]. BeabMmu BapTi yBaru BiZoMOCTi IIpo Te, 110 Ipo-
MEHEBUIA BILUIUMB Yy AUTSYOMY Billi BUPi3HSIETHCS, 3 OAHO-
ro OOKy, ACLIO MEHILOK 4acToTol0 BUHMKHEHHS ['TIT,
nporte it HabaraTo KOPOTILIMM JaTeHTHUM IepioJoM IO-
aBu edekty — MeHue 20 pokiB y ~80 % Bunankis [7].
HewonaBHo 3’aBuauMcs JaHi 11040 HAMOMMKYMX Tapa-
TUpeoifHuX edekTiB mpoMeHeBoi Tepamii [11]. Tak, B
OIHOPIYHOMY ITPOCIIEKTMBHOMY OOCIIIKEHHI Y XBOPUX
Ha pakK OpraHiB rojlOBM Ta IIMI OLIIHKY BMICTY B KpOBi
IITT i xanblito MPOBOAMIM A0 MOYATKY, OApa3y MicCs
3aBepIICHHST MTPOMEHEBOI Tepamii Ta yepe3 6 MicsLiB

INTRODUCTION
Parathyroids have been historically considered
more resistant to ionizing radiation than thyroid,
although it has been noted that the latent period of
«radiation» hyperparathyroidism (HPT) develop-
ment is rather prolonged (25—47 years) [1]. How-
ever, currently there are convincing data on the
more close in time effects of radiation exposure of
parathyroids. Data on elevated blood levels of
parathyroid hormone (PTH) and the excessive risk
of HPT were once published by Japanese authors
based on the long-term study results in atomic
bombings survivors [2]. According to generalized
results provided by the RERE both thyroid and
parathyroid benign neoplasms are the statistically
significant and dose-dependent late radiation
effects of radiation exposure from atomic explo-
sions [3]. It is noteworthy that at one time the
attention of experts was drawn to HPT, associated
with radiation therapy on head and/or neck [4].
Several further studies have confirmed this effect,
in particular, after the X-ray therapy or radioactive
iodine administration for thyroid disease [5—11].
In turn according to recent study results the
external radiation therapy is associated with a
HPT risk with a latent period of 20—45 years,
while ionizing irradiation by radioactive iodine
significantly threatens the occurrence of HPT in
shorter terms [9]. It is very noteworthy that radia-
tion exposure in childhood is characterized, on the
one hand, by a slightly lower incidence of HPT, but
by a much shorter latency period of the effect i.e.
less than 20 years in ~ 80% of cases [7]. Data on
the immediate parathyroid effects of radiation
therapy have been published recently [11]. In a
one-year prospective study in head and neck can-
cer patients the assessment of blood levels of PTH
and calcium was performed before the radiation
therapy administration, immediately after its com-
pletion and 6 months after. As it turned out, there
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micast Toro. Ik BUSIBUIOCS, BigOyJocCsl 3HAYHE 3HMU-
keHHs piBHA ITTT, gke TpuBaio i Hagami, 3a BiACYT-
HOCTIi, OJIHAK, pPi3HMLIi BeIUUYMH Kanbliemii. Ha nymKy
aBTOpPiB myOdiKallii, BMIiCT KaJbllil0 3aJMuIIaBCs
HE3MiHHUM, OCKiJIbKM BiH PETYJIIOETHCS TOMEOCTATUY -
HUMU MeXaHi3MaMH iHIIUX TOPMOHIB.

KuiniuHi paHi, 3000yTi BOPpOAOBX IiBTOpa AECSTU-
nmitta micns aBapii Ha YAEC B ywyacHUKIB mikBigalii
HachiakiB apapii (YJIHA) mokazanu OUXOTOMiUHMIA
panianiiHuit epekT 1omo Bmicty B kposi ITTT 3a Ha-
SIBHOCTi, BOJHOYAC, TilepKaibllieMii i HedpoIiTiasy.
IIpy uboMy X, BUXOASYM 3 pe3yJIbTaTiB eIiage-
MiOJIOTiYHOTO aHaJi3y BITYUM3HSIHUX JaHUX, PU3UK Tep-
BuHHoro I'TIT (IIT'TIT) 6yB mOCTOBIpHO MiABUIIEHUM
[8]: wepe3 25 pokiB micast ompomineHHs ITI'TIT, mo
OposIBIISIBCS TiABUIIEHUM BMicToM y Kposi IITI Ta
iOHI30BaHOTO KaJblio, BUIBISIIN Y ~25% YJIHA. Crin
3a3HauuTu, o I'TIT TyT He OyB BTOPUHHUM e€(heKTOM,
OCKIJIbKM, TIOpsA 3 TilepKalblieMi€l0, y KPOBi BU3HA-
YyaJii HOpMaJbHUM BMicT 25-TigpokcuBitaminy D. Ille
OJIHUM SIBUILIEM, BapTUM yBaru, CTaB JOCTOBIPHO 3HU-
KeHuii piBeHb y KpoBi ITTT B VJIHA, ski He cTpaxaa-
ym Ha I'TIT. 3aramom, pusuk I1I'TIT B YJIHA Bucoko-
npoctoBipHO (p < 0,001) GimbIIMiA, HiXK 3aTaJIOM y HEOTT-
poMiHeHOro HacejneHHs. BusiBneHe He3HauyHe TMigBU-
IeHHs yacToTu Beix rineprutasziii ITIIIT3 cepen meri-
KaHIIiB paaiauiitHo-3a0pyaHeHux Teputopiii (P3T) no-
pocioro Biky. BcTaHOBIEHO CTaTMCTUYHO BiporigHe
30inbieHHsT 06’emiB ITIII3 y ompomiHeHUX BHa-
ciimok aBapii Ha HAEC B Kareropisix eBakyiioBaHMX 3
30-kM 30HM BiguyxXeHHs, MeuukaHuiB P3T Ta mo-
TepIiINX BHACTIIOK 1iei aBapii [12—13].

Buacninok aBapii Ha YopHoounbewkiit AEC (YAEC)
y 1986 p. cTaBcs 3HAYHMI BUKU PaliOaKTUBHUX i30-
TOMIB y 30BHIillIHilA MPOCTip, MepeBaKHO oy i Le3ilo,
SKi IHTaJsILiiHO abo uyepe3 MpOAYKTU XapuyyBaHHS,
MOTPaINUINA A0 OPTaHi3My MOCTpaxKaaaux ocid (Mer-
KaHIIiB padialiiiHo 3a0pyTHEHUX TEPUTOPIii, eBaKyilo-
BaHuX 3 30-KiToMeTpoBOi 30HU BimuyxXeHHs, YJIHA,
JiTel, gKi OyJu OINPOMiHEHi BHYTPiLIHLOYTPOOHO).
YactrHa 111X ocib He TiJTbKM HaKOIMYyBaja i30TOIH,
ajie 1oAaTKOBO 3a3Hajla 30BHIIIHHOTO BIUIMBY raMMa-
BUMPOMIiHIOBAaHHSI Ha TOPMOHOIPOAYKYIOUi KIJIITUHU.
TakuM 4yMHOM, icHyBajla KOMOiHaLlisl pagialiliHUX
YUHHUKIB (iIHKOPITOPOBAHMX i 30BHIIIIHIX), SIKi Hera-
TUBHO BIUIMHYJIM Ha CTaH LIEHTPaJbHUX Ta Iepude-
PUYHUX EHIOKPUHHUX OPraHiB OCi0, MoCTpaXaaaux
BHacimigok aBapili Ha YAEC. lle crpustiio po3BUTKY
HU3KM KJiHIKO-(PYHKIIIOHATLHUX TMOPYIIeHb, HE3J10-
SIKICHUX €HIOKPUHHUX 3aXBOPIOBaHb (TUPEOITHUX —
BY3JIOBUIi 300, ayTOIMyHHUI TUPEOITNT, TIMTOTUPEO3 Ta

was a significant decrease in PTH levels, which con-
tinued however in the absence of any difference in
the serum calcium content. According to the authors
of publication, the calcium content remained
unchanged because being regulated by homeostatic
pathways of other hormones.

Clinical data obtained within a decade and a half
after the Chornobyl NPP (ChNPP) accident in the
accident consequences clean-up workers (ACCUW)
showed a dichotomous radiation effect on the serum
PTH content in the presence of both hypercalcemia
and nephrolithiasis. At the same time, based on the
results of epidemiological analysis of domestic data,
the risk of primary HPT (PHPT) was significantly
increased [8], namely 25 years after irradiation the
PHPT manifesting by high serum PTH and ionized
calcium levels was detected in ~ 25% of the ACCUW.
It should be noted that HPT was not a secondary effect
there, as along with hypercalcemia, there was a normal
serum content of 25-hydroxyvitamin D. Another
noteworthy phenomenon featured a significantly
reduced serum PTH level in the ACCUW having no
HPT. In general, the PHPT risk in the ACCUW was
significantly higher (p <0.001) than in the general
non-exposed population. There was a slight increase
in the incidence of all parathyroid hyperplasia among
the adult residents of radiologically contaminated ter-
ritories (RCT). There was a statistically significant
increase in parathyroids’ volume in persons exposed to
ionizing radiation after the ChNPP accident in popu-
lation groups of evacuees from the 30-km exclusion
zone, RCT residents and accident survivors [12—13].

As a result of the accident at the ChNPP in 1986,
there was a significant release of radioactive isotopes
into environment, mainly iodine and cesium, which
by inhalation or with food were incorporated by sur-
vivors i.e. RCT residents, evacuees from the 30-kilo-
meter exclusion (alienation) zone, ACCUW, and
children irradiated in utero. Some of these individu-
als not only accumulated isotopes, but also were
additionally exposed to gamma irradiation on the
hormone-producing cells among others. Thus, there
was a combination of radiation factors (inter-
nal/incorporated and external) that negatively
affected the central and peripheral endocrine organs
in the ChNPP accident survivors. This has con-
tributed to the development of a range of clinical and
functional disorders, including the non-cancerous
endocrine diseases i.e. thyroid (nodular goiter,
autoimmune thyroiditis, hypothyroidism) and non-
thyroid ones (prediabetes and diabetes mellitus, pre-

413 &



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. [poGnemu pagiauiiHoi meguunny 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2021. Bun. 26.

HETUPEOITHUX — TepeaniadeT i aiadbeT, nmepeaoXupiHHS
1 OXUPiHHSI, MeTaOOMIYHUI CUHAPOM, CUHAPOM HUC-
(¢yHKIII rirnmorajamMycy), 4acToTa SKUX CTaTMCTAYHO
BipOTimHO BUILA, HiXX B 3arajbHiil TTOMYJSIIil MeIl-
KaHIiB YKpainu [12—13].

TakuM YMHOM, HOBUM HE3JIOSIKICHUM acIeKTOM
pamialiiiHOro onpoMiHEHHSI eHIOKPUHHOI CUCTEMU, B
T. 4. gk Hacminok aBapii Ha YAEC, € ypaxenns I[THITT3.

META JOCJIIJIZKEHHA

Hocnigutu KJIiHIYHi, TOPMOHAaJIbHO-METa0OJiIuHiI Ta
CTPYKTYPHi OCOOJIMBOCTI ypaxkKe€HHS MPUILATOIOAIOHUX
3aJ7103 TIOCTPaXIaauX OcCi0, ONMPOMiHEHUX BHACJIIOK
apapii Ha YAEC y nopocioMy Ta AUTSYOMY Billi, X CITO-
PiIHEHICTh 3 iHIIMMU HE3JTOSIKICHUMU €HIOKPUHHUMU
NOPYLIEHHSIMU, BCTAHOBUTU MIXTOPMOHAJIbHI Ta AUC-
MeTaboJIiuHI B3aEMO3B’SI3KU.

MATEPIAJIN I METOJIN
ITIpu npoBeneHi MPOCMNEKTUBHOIO AOCHIIXKEHHS OyJIo
OLIIHEHO KJTiHIUHi HACJIAKY i i0Hi3yl0UOro BUMIPOMiHIO-
BaHHSI HAa eHIOKPUHHY CUCTEMY Y 224 0Ci0, TOCTpaXkTaInx
BHacinok apapii Ha YAEC Ta 146 ixHiXx Hamankie, y
TIOPiBHSIHHI i3 3arajgbHOI0 Momynsiielo HaceneHHsT (70
oci0). Bcim marieHTam Oys10 3ampoBaIkKeHO TPOBEACHHS
V31 I3 Tta ITHIIT3. ¥V okpemux BuUMamkax I0AaTKOBO
MPOBOAMIOCH BUOIPKOBE TOCTiIKEHHS BMiCTy BiTaMiHy D
(25-TigpokcH) y cupoBaTiIi KPOBi, a TAKOX IMapaTrOPMOHY
11 10HI30BaHOTO KaJIbLIil0, IESIKUX HIIMX ITOKa3HUKIB.
Hamu Oyna BimnmpalboBaHa METOAMKA CKPUHIHTOBOTO
yiabTpa3BykoBoro gociimkeHHs T3, ska no3Boauaa
MigBAIIATHA e(PEKTUBHICTD iX Bidyamizallii. YIsTpa3ByKo-
Be mociimkeHHs I3 mpoBonuiu Ha anapaTi «Nemio
XG SSA-58A» (AmoHist) y pexkrMi peaabHOTO Yacy 3 BU-
KOPUCTAaHHSM JIiHIHOTO JaTyMKa 3 yactororo 7,5 MIi.
lNnepmnazia TTLITT3 (MKX-10: E21.0 Ta E21.5) Bu-
gaBasyiacs 3a gornomoron Y3/l Ha 3arajibHUX TTPUHIIN-
nax [13—14]. Mu npuiimManu 3a HOpMaJibHi PO3Mipu
ITHIIT3 o 5 MM, 3a (POPMOIO — «pPUCOBOTO 3€PHSTKA»,
3a €XOreHHIiCcTI0O — 30ir 3 TkannHowo I3 [13—14]. On-
Hak BBaxasnu, 110 B Hopmi He3miHeHi [TLII13 He Bi3y-
aJli3yl0ThCS i MalOTh 30iraTucs 3a CTPYKTYpOIO Ta €XO-
reHHicTio i3 1113, sika 3HaXOAUTHCS MOPYY.
I'mepmapatupeos (MKX-10: E21) e xminiko-mabopa-
TOPHUM CTaHOM, SIKMM HiarHOCTYETbCS MpPU HASIBHOCTI
MiABUILIEHHS PiBHSI TTApaTTOPMOHY Y CUPOBATIIi KPOBi IMO-
Hag HopMy (10—65 rir/mi), a rimonaparupeo3 (MKX-10:
E20) — mipu BUsIBIIEHHI HU3BKOTO PiBHS. 3a KIiHIYHUMU
nposiBaMu i 1a00paTOPHUMM MapKepaMu TireprapaTupe-
03 TIOALJISIOTh Ha MIEPBUHHMI, BTOPUHHUI Ta TPETUHHUA.
IMepBunnuii rinepnapatupeod (MKX-10: E21.0) miar-
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obesity and obesity, metabolic syndrome, hypo-
thalamic dysfunction syndrome), incidence of
which was significantly higher than in the general
population of Ukraine [12—13].

Thus, the damage to parathyroids is a new non-
cancerous effect of endocrine system exposure to
ionizing radiation, including a result of the ChNPP
accident.

OBJECTIVE

Investigation of the clinical, hormonal-metabolic and
structural features of parathyroid injuries in survivors
exposed to ionizing radiation after the Chornobyl
NPP accident in adulthood and childhood, both with
connections of such abnormalities to other non-can-
cerous endocrine disorders, and to establish the res-
pective interhormonal and dysmetabolic relationships.

MATERIALS AND METHODS

Clinical effects of ionizing radiation on endocrine
system were assessed in the prospective study of the
ChNPP accident survivors (n = 224) and their
descendants (n = 146) in comparison with the gen-
eral population sample (n = 70). Thyroid and
parathyroid diagnostic ultrasound was conducted
in all study subjects. In some cases, a serum content
of 25-hydroxyvitamin D, as well as PTH, ionized
calcium, and some other parameters was selective-
ly assayed.

We have developed a method of the screening-
mode ultrasound parathyroid examination, which
increased the efficiency of parathyroids’ visualiza-
tion. Ultrasound examinations were performed on
the «Nemio XG SSA-58A» (Japan) device in a real
time using a linear sensor (7.5 MHz frequency).

Parathyroid hyperplasia (ICD-10: E21.0 and E21.5)
was detected by ultrasound on the general principles
[13—14]. The normal size of the parathyroids was con-
sidered up to 5 mm, shape as «rice grain», and echo-
genicity as equal to the thyroid tissue [13—14]. How-
ever, it was believed that the normal and unchanged
parathyroids are not visualized and should coincide in
structure and echogenicity with the adjacent thyroid.

HPT (hyperparathyroidism) (ICD-10: E21) is a
clinical and laboratory condition diagnosed when
the level of PTH in the serum is above normal
range (10—65 pg / ml), and hypoparathyroidism
(ICD-10: E20) — when low PTH levels are
detected. According to the clinical manifesta-
tions and laboratory markers, HPT is subdivided
into primary, secondary and tertiary variants.
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HOCTYIOTh MIPU BUSIBJICHHI MiIBUIIIEHOI KOHIIEHTpallii IMa-
paTropMOHY Ta iOHI30BaHOIO KaJIbLIil0 Y CUPOBATLi KPOBi
IpY HOpMaJIbHOMY piBHi Bitaminy D (25-rigpokcn) (> 75
HMOJIb/J1). HaitGinbin yacTuM BapiaHTOM TilepriapaTupe-
o3y € BropuHHM (MKX-10: E21.1), sKurii 1iarHOCTY€ETh-
Cs MpUW MiABUILEHHI PiBHS MapaTrOPMOHY Yy CHUPOBATLI
KpOBi Ha TJi HOpPMAaJIbHOI KOHLEHTpallii KaJblIilo
(1,05—1,35 MMoJIb/71) Ta HM3BKOTO piBHS BiTaMiHy D
(25-rimpokcu) B cupoBaTLi KpoBi. TpeTMHHMIA Tirteprapa-
tupeo3 (MKX-10: E21.2) € Hac/ligKoM CBOEYACHO HEyCy-
HeHoro AediluTy/HecTadi BitamiHy D (25-rigpokcu) Ta
HEBUJIIKOBHOTO BTOPWHHOTO TilepriapaTupeosy. 3a Kili-
HiYHWMMU MPOSIBAMH i JJaOOpaTOPHUMU MapKepaMH BiH 30i-
Ta€ThCS 3 TIEPBUHHUM, aJie TIPY HU3bKMX KOHLIEHTPALIisSIX
Bitaminy D (25-rigpokcu) y cupoBartiii KpoBi.

TopMoHanbHI HOCTiIKEHHS TIPOBOIMIN Y CepTURIKO-
BaHUX JlabopaTopisx. JocnimkeHHsT BMICTy mapaTrop-
MOHY, Bitaminy D (25-rinpokcu), TTT y cupoBaTii Kpo-
Bi MPOBOIUIN 32 JOIOMOIOI0 iMyHOXiMiYHOTO aHaJli3a-
topa ADVIA Centaur XP Architect i2000 SR xommnaHnii
Siemens (Himeuunna), LABLINE-022 xommaHnii
LABLINE (ABctpis). loHizoBaHM KaJbllill y KPOBi BU3-
HavaJIM Ha aHai3aTopi eaekTpodiTiB E-Lyte-5 PLUS.

CraTUCTUYHUI aHaJi3 JaHMX 3AiACHIOBAIM 3a IOIIO-
MOTroI0 nporpaMmu Statistica 6 3 BU3HAYEHHSIM IapamMeT-
PUYHMX i HEMapaMeTPUIHUX KPUTEPIiB () g,c.), 32 AOTO-
MOTIOI0 cepeaHix 3HaueHb M + m, Ipu JOCTOBIPHUX 3Ha-
yeHHsax p < 0,05. BukopucToByBaiu Iporpamu
Microsoft Excel 2003 misa Windows XP2, SPSS v.15 s
Windows XP2.

PE3VIJIBTATU

ITpoTsroM TpbOX pOKiB TOCTIIKEHHSI HaMU Oy oOCTe-
JKeHi ocobM, mocTpaxknaii BHacaimok asapii Ha HAEC
(OI1BA), B sxmx Oynu BUsIBJIeHi 3axBoproBanHs L3, mmo-
PYILIEHHST BYTJIEBOJHOTO OOMiHY Ta MoIJjia OyTH JiarHoC-
TOBaHa rinepruiasisg ogHiel adbo nmexinbkox TTHIT3. Bik
o0cTexkeHux ctaHoBUB Bid 39 mo 70 pokiB, cepedHiil Bik
nawieHTiB — (56,03 & 4,31) pokiB. 3arajom rpymnu oocre-
KEHUX HE BIAPI3HSIMCS 3a BIKOM, ITOKa3HUMKaMU ap-
tepianbHoro TucKy (AT) Ta YCC. ITpote cepen YJIHA, sx
y TUX, XTO MaB rinepruiazito ITIII13, Tak i y TUX, y KOTo He
BUsIBIIeHO 30imbineHHs T1III13, yacTora miarHocTOBaHOI
aprepiajibHoi Tireptensii (76,9 % ta 71,4 % BinmosigHO),
OyJ1a CyTTEBO BMILOIO, TTOPIBHSIHO 3 ocobaMu, sIKi Halle-
xkanu go MewmkanuiB P3T (56 % ta 52,9 % BignosinHO), i
rpyn koHTpoio (51,2 % Ta 54,5 %, BinmmoBinHO).

Binbia yactuHa oocrexxeHux (61 %) mManu HaaMipHY
Bary abo pi3Hi cTymneHi oxupiHHsg. YacToTa XxBOpHX 3
HaIMipHOIO Baroro abo OXWPIHHSIM HE BiIpi3Hsiacs B
Pi3HMX Tpymax CIIOCTepeKEeHHsI, IPOTe iHIEeKC MacH Tija

Primary HPT (ICD-10: E21.0) is diagnosed
when the elevated serum PTH and ionized
calcium levels are detected at normal levels of
25-hydroxyvitamin D (> 75 nmol / L). The most
common variant of HPT is secondary one (ICD-10:
E21.1), which is diagnosed by an increase in
serum PTH level against normal calcium con-
centration (1.05-1.35 mmol / 1) and low level of
25-hydroxyvitamin D. Tertiary HPT (ICD-10:
E21.2) is a consequence of an untimely deficien-
cy of 25-hydroxyvitamin D and incurable sec-
ondary HPT. In clinical manifestations and labo-
ratory markers it coincides with the primary
HPT, but at low serum concentrations of 25-
hydroxyvitamin D.

Hormonal assays were performed at the certified
laboratories. Serum assay of PTH, 25-hydroxyvi-
tamin D, thyroid-stimulating hormone (TSH) were
performed using the immunochemical analyzers
ADVIA Centaur XP Architect i2000 SR (Siemens,
Germany), and LABLINE-022 (LABLINE,
Austria). ITonized calcium in serum was deter-
mined on the electrolyte analyzer E-Lyte-5 PLUS.

Statistical data analysis was performed using the
Statistica 6 software with calculation of paramet-
ric and non-parametric criteria ()’y,es), Using the
average values of M * m with reliable values of
p < 0.05. The Microsoft Excel 2003 for Windows
XP2 and SPSS v.15 for Windows XP2 software
were applied.

RESULTS

The ChNPP accident survivors, which were diag-
nosed with thyroid disease, carbohydrate metabol-
ic disorders, and could be diagnosed with hyperpla-
sia of one or more parathyroids were involved in the
study within three years. The age of study subjects
ranged from 39 to 70 years with (56.03 * 4.31)
year’s average. In general, there was no difference
in age, arterial blood pressure and heart rate values
between the study groups. However, the incidence
of arterial hypertension diagnosed in the ACCUW
both those having or having no parathyroid hyper-
plasia was significantly higher (76.9 % and 71.4 %,
respectively) compared to the residents of RCT
(56 % and 52.9 %, respectively), and control group
sample (51.2 % and 54.5 %), respectively.

Most of the study subjects (61%) were overweight
or having a varying degree of obesity. The incidence
of overweight or obese patients did not differ in
study groups, but the body mass index in the
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B YJIHA OyB HMXXYMM TOpPIBHSHO 3 OcO0aMU TpyIH
KOHTPOJIIO SIK Y TUX, XTO MaB rineprmuiazito TTIHITT3, Tak i
y Tux, y koro I1IITI13 He Oynu 30iabIIeHi.

CepeHs1 KOHLEHTpallisg KpeaTUHiHY Ta po3paxyHKOBa
IIBUIKICTh KIIyOOUKOBOI (DiNbTpallii y cupoBaTIli KpOBi B
0ci0, y koTpux He OyJio BUsiBjieHO 30inbiieHHs TTIITT3,
nopiBHIOBana (92,2 * 3,1) mxmoan/n ta (79,7 £ 3,1)
mi/xB/1,73 M%. Y 0OCTEXEHMX, Yy SIKUX JiarHOCTOBAHO
rinepruiazito TTIIIT3, 1i moka3HUKU OyJM, BiAIOBIAHO,
(97,4 + 4,5) mxmonb/nta (73,1+2,8) mu/xB/1,73 M?, He 10-
CSIrarouM CTaTUCTUYHOI AOCTOBipHOCTI. He BuUsIBIEHO
iMOBIpHOI Pi3HMIII JaHUX MTOKA3HUKIB B OCI0O Pi3HUX IpyTl,
X04a criocTepirajiach TEHACHLIiS 10 30iIbIIEHHST KOHLIEHT-
pallii KpeaTMHiHY Ta 3MEHILIEHHST IIIBUIKOCTI KJTyOOUKOBOI
¢insrpantii B YIHA ifogHoro nepiony MOpiBHSIHO 3 MeEIII-
kaHugmu P3T gk y Tux, y Koro aiarHocToBaHO Tirepriiasist
ITIIIT3, Tak i y TUX, y KOTO Tinepruiasisi He BUSIBJICHA.

Hecraua/mediunT Bitaminy D (MeHIme 75 HMOJb/1
a6o 30 Hr/mu) BusiBiieHO y 94 % obctexeHux. PiBeHb
3araJibHOro BiTamiHy D KonuBaBcs Bia 8,42 HI/MII 10
114 ur/ma, cepenHe 3HauyeHHs — (26,82+1,27) Hr/mJ1.
IToka3zHuku BiTaMiHy D y oOGcTexeHuUxX, sIKi He Ma-
m 30inemennyd INIII13, oynmu y mexax Bix 19,23 no
112 Hr/mi, cepenHe 3Ha4eHHSA — (24,46 £ 3,58) Hr/mi.
Y 82 % umx mauieHTiB BUsIBJIeHO AediuuT adbo Hexoc-
TaTHicTh BiTamMiHy D. IlokadHuku BitamiHy D vy
MAaIli€HTIB, Y KOTPUX BUSBIEeHO Trinmepruiazio TTIIII3,
Oyiu B Mexkax Bin 8,42 mo 31,1 Hr/mi1, cepeaHe 3HaYeH-
Hs — (14,36 £ 2,31) Hr/MJI, IO CYTTEBO HMXKYE, CTO-
COBHO 0c¢i6 6e3 36inpmenHs ITIIII3 (p < 0,05). Y 98 %
0ci0 1i€l rpynu AiarHOCTOBAaHO HecTady/mediuuT BiTa-
MiHy D.

3abe3neueHicTh opraHiamy BitTamiHoM D He 3anexa-
Jla Bin Aii pagiauiiiHOro YWHHMKA, He BiAPi3HSAIOUUCH B
0cCi0 pi3zHuUX rpyn crocrepexeHHs. [Tpore y maiieHTiB
3 OKUPIHHAM 2—3-TO CTYIIeHS cepeaHsT KOHIIEHTpallist
BiTaminy D cranoBuna (18,00 £ 8,22) Hr/mJj, a 'y obc-
TeXEHUX 3 MepPeloXUPiHHSAM i HOPMaJIbHOIO Baroo
1el nmokasHuk gopiBHioBaB (39,27 = 11,31) ur/ma ta
(41,13 = 12,11) ur/mia, BignoBimHO. OTXe, BUSBICHO
CYTTEBE 3HIKEHHS 3a0e31eueHocTi BitTamiHoM D B oci0,
iHIEeKC MacH Tila SKux repeBuiiyBas 30 kr/m2.

HesBaxxaroun Ha 3HayHE 3HMKEHHST 3a0€3MeYeHOCTI
oprati3my BiTamMiHOM D, y Taii€eHTiB He BUSIBIEHO CyT-
TeBUX 3MiH KoHueHTpallii IITI, cepenHsi KoHIIEHTpallist
SIKOTO y CMPOBaTIIi KpoBi craHoBmIa (42,54 + 3,21) rir/min
Ta 3Haxomwiuacs y mexax 14,1 no 95,41 ar/mi. Tinbku y
8 % OyJ10 1iarHOCTOBAHO TileprapaTupeos.

V nauieHTiB, y sIKMX BUsiBIeHO Tinepruiazito TTIIII3,
cepeaHs koHueHTpauis ITTT y cupoBaTLi KpoBi CTaHOBU-
na (51,32 £ 4,16) Hr/mia Ta 3HaXOAMJIAcS y MeXKax Bil

ACCUW was lower compared to those in the con-
trol group, both in those with parathyroid hyperpla-
sia and those having no parathyroid enlargement.

The mean serum creatinine concentration and es-
timated glomerular filtration rate in subjects with no
parathyroid enlargement were (92.2 = 3.1) umol/I
and (79.7 £ 3.1) ml/min / 1.73 m% In subjects with
parathyroid hyperplasia these values were (97.4 £ 4.5)
umol/l and (73.1 £ 2.8) ml/min / 1.73 m? respec-
tively with no statistically significant difference.
There was again no significant difference in these
parameters between the study groups, although
there was a trend to increased creatinine concen-
tration and decreased glomerular filtration rate in
the ACCUW of «iodine» period compared with
RCT residents whether or not diagnosed with
parathyroid hyperplasia.

Vitamin D insufficiency/deficiency (serum con-
centration <75 nmol/l or 30 ng/ml) was found in
94 % of subjects. The level of total vitamin D ranged
from 8.42 ng/ml to 114 ng/ml with the average value
of (26.82 + 1.27) ng/ml. Its values in the subjects
having no parathyroid enlargement were from
19.23 ng/ml to 112 ng/ml with the average value of
(24.46 *+ 3.58) ng/ml. Vitamin D insufficiency or
deficiency was found in 82 % of these patients.
Vitamin D levels in cases of parathyroid hyperplasia
ranged from 8.42 ng/ml to 31.1 ng/ml with a mean
value of (14.36 £ 2.31) ng/ml, which was significant-
ly lower vs. individuals with no enlarged parathyroids
(p <0.05). The 98 % of people in this group were
diagnosed with vitamin D insufficiency/deficiency.

Body enrichment with vitamin D did not depend
on the impact of radiation with no any difference in
observation groups. However, in patients with obesi-
ty grade 2—3 the average concentration of vitamin D
was (18.00 = 8.22) ng/ml, and in subjects with pre-
obesity and normal body mass this figure was equal to
(39.27 £ 11.31) ng/ml and (41.13 £ 12.11) ng/ml,
respectively. Thus, a significant decrease in vitamin
D supply was found in persons whose body mass
index exceeded 30 kg/m?.

Despite a significant decrease in body enrich-
ment with vitamin D there was no significant
changes in PTH concentration, the average serum
content of which was (42.54 + 3.21) pg/ml being
in the range from 14.1 ng/ml to 95.41 ng/ml. HPT
was diagnosed only in 8 % of cases.

In patients with parathyroid hyperplasia the mean
serum PTH concentration was (51.32 + 4.16) ng/ml
ranging from (38.2 *+ 3.54) ng/ml to 95.41 ng/ml, i.e.

(1) 416
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(38,2 £ 3,54) ur/mn o 95,41 ur/ma, Tooto pisHi [1TT y
nauieHTiB 3 rinepriazieto TTIITT3 Ta Tux, KOTpi He MaJIu
30inbienHs [TLIIT3, BiporimHo He Binpi3HSIICST MiX CO-
6o10. B YJIHA na YAEC iiogHoro repiony, y SSIKix BUSIB-
JieHa rineprutasis [TIITT3, cepenniit pisens I[TTT y cupo-
BarTLi KpoBi ctaHoBUB (57,2 * 2,87) nir/mi i BiporigHo Tie-
PEBUIIYBAB JaHWI TOKA3HUK IpyI KOHTpouro (p < 0,05).

BwmicT i0Hi30BaHOTO Kabllilo y CUPOBATL KPOBi y BCiX
TMalliEHTIB 3HAXOMMBCS Y MeXaX peepeHTHUX 3HaYeHb i
BapiroBaB Bin 1,18 mo 1,25 MMoIb/JI, cepeHE 3HAYCHHS
ckinano — 1,26 mmonb/n. KoHLeHTpallisi i0Hi30BaHOTO
KaJIbliito Oy/1a OMHAKOBOIO B OCi0 Pi3HUX IPyH CIIOCTEPe-
JKEeHHSI Ta He 3aJiekasia Big HasiBHOCTi rinepruiasii [TIITT3.

Hamu He Oyyio BUSIBJIGHO Pi3HULI B XapakTepi Iopy-
1IEHb BYTJI€BOAHOIO OOMiHY B 0OCTEXXEHUX OCi0 3 Uuc-
na YJIHA na YAEC, eBakyitoBanux 3 30-KM 30HU BifI-
yykeHHsI, MelkaH1iB P3T Ta rpynu KOHTPOJIIO, B SIKMX
Oyna BussieHa rinepruiazisa ITIIIT3, mopiBHSHO 3 TH-
MU, B SIKMX 1i HE AiarHOCTOBAaHO. AHAJOTiYHO TaKoi
pi3HMLII HE BCTAHOBJIEHO Y AiTeii-HalllaAKiB MOCTpaX-
Janux BHacainok aBapii Ha HAEC.

Po3smnozin maiieHTiB 3a rpynamMu CIiocTepeXXeHHs i Ha-
siBHOCTI rineprriasii [11II13 He BM3HAYMB 1OCTOBIpHOL
Pi3HUL Y KOHLIEHTpaLlil TUPEOITHUX TOPMOHIB Ta aHTU-
TUPEOINHUX aHTUTIJI Y CHPOBATLi KPOBi, 1110 TTOTPedye
MOJAJIbIIOrO BUBYEHHSI Ha OiJIbIIIIN KiTbKOCTi 00CTeXe-
Hux. Konuentpauiss TTT BusBunacs Buioro B YJIHA
omHoro Tepioxy 3 rineprasiero TTLIIT3 BimHOCHO
rpynyd KOHTpoJo. YacTtora THUpeoigHOI MaToJiorii B
VJIHA na YAEC jiogHoro nepioay i eBakyiioBaHUX Oy-
JIa BipOTiIHO BUIIIOIO, [OPIBHSIHO 3 IPYIOI0 KOHTPOJIIO,
i cranoBwia 28,3 % npotu 6,1 % (p < 0,05), BinnoBigHoO.
Ha yactotry TMpeoimHOi maToJiorii He BILIMBaJa Ha-
aBHIiCTb rineprasii ITHITT3.

3a IOITOMOTOI0 KOPESIIiiTHO-peTpeciiHOro aHai3y
HaMu OynM OTpuMaHi BipOTigHi 3B’SI3KM MiX piBHEM
BiTaminy 25(OH)D, ITTT i kjiHiKo-1a00paTOpHUMU
MOKa3HUKaMU y TMOCTpaxkaaauX BHACiAOK aBapil Ha
YAEC (puc. 1-10).

3o6inpmeHHs koHueHTpanii [1TI i 3HMkeHHs BiTa-
MiHy 25(OH)D acouiifoBaHi 3 MiIBUILEHHSIM PiBHiB
3arajbHOr0 XOJIECTepUHY, TPUIIiLEePUIiB, apTepialib-
Horo tncky, YCC, C-nentumy, HBAlc Ta 3HMKEHHAM
T-xputepito ocreogeHcuTomeTpii. [Ipu BUBYEHHI MiX-
TOPMOHAJIbHO-METa00iYHUX B3aEMO3B’SI3KiB 3a 10I10-
MOTO10 KOpeJIsILiAHO-perpeciiiHoro aHajizy oTpuMaHo
JIOCTOBipHUII HEraTUBHMIA BILIMB HAa KOMOPOIiAHiI cTa-
HU, a caMe eHIOKPUHHUIA KOMIIOHEHT apTepiajibHOI
rinepTeH3ii, OUCiMigeMii, OcTeomneHii Ta TopylIeHb
BYIVIEBOJHOTO OOMiHY MPU BTOPUHHOMY TineprnapaTu-
peo3si.

the PTH levels in patients with parathyroid hyperpla-
sia and those having no parathyroid enlargement
were not significantly different. The average serum
PTH level in the ChNPP ACCUW of «iodine» peri-
od with detected parathyroid hyperplasia was (57.2 *
2.87) pg/ml and significantly exceeded the respective
value in the control group (p <0.05).

Serum content of ionized calcium in all patients
was within the reference values ranging from 1.18 to
1.25 mmol/I with an average value of 1.26 mmol/I.
The ionized calcium concentration was the same in
observation groups not depending on parathyroid
hyperplasia.

No difference was found in the nature of carbohy-
drate metabolic disorders in the ChNPP ACCUW,
evacuees from the 30-km exclusion zone, RCT resi-
dents and the control group, in whom parathyroid
hyperplasia was detected, compared with those who
were not diagnosed parathyroid enlargement. Simi-
larly, no such difference was found in child-
ren/descendants of the ChNPP accident survivors.

Neither distribution of patients by observation
groups nor parathyroid hyperplasia determined a sig-
nificant difference in serum concentration of thyroid
hormones and antithyroid antibodies, thus highlight-
ing further research on a larger population samples.
The TSH concentration was higher in the ACCUW of
«iodine» period having parathyroid hyperplasia vs. the
control group. The incidence of thyroid disease in the
ChNPP ACCUW of «<iodine» period and evacuees was
significantly higher compared to the control group
being 28.3 % vs. 6.1 % (p < 0.05), respectively.
Incidence of thyroid disease was not affected by the
presence of parathyroid hyperplasia.

Using the correlation-regression analysis a signif-
icant relationships were found between the level of
25-hydroxyvitamin D, PTH and clinical and labo-
ratory parameters in the ChNPP accident survivors
(Fig. 1-10).

Increased PTH concentrations and decreased 25-
hydroxyvitamin D content in serum were associated
with increased concentrations of total cholesterol,
triglycerides, C-peptide, HbAlc, elevated systolic
arterial blood pressure, heart rate, and decreased
T-score of osteodensitometry. Review of interhor-
monal-metabolic relationships using the correlation-
regression analysis showed a significant negative
effect on comorbid conditions, namely on endocrine
component of arterial hypertension, dyslipidemia,
osteopenia and carbohydrate metabolic disorders
(i.e. induced deterioration) in secondary HPT.
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3a goromoroo 6araro(pakKTOpHOIro aHaJli3y BCTAaHOBJIE-
HO JOCTOBipHMII 3B’SI30K MixX HeilluTOM BiTaMiHY
25(OH)D Ta acTeHiYHMMM, TPUBOXHO-AECTIPECUBHUMMU
CUHAPOMaMHU, ayTOIMyHHUM THMPEOITUTOM, TilIOTUPEO-
30M, LIYKPOBUM [J1ia0eTOM 2 TUITY, METAOOJiYHUM CUH/I-
pomoM. Takox 3a momomororw 6araTogakTOpHOTO aHa-
JIi3y OTpMMAaHO JOCTOBIpHE MMiATBEPAKEHHSI HEraTUBHOTO
BIUIMBY TilleprapaTupeo3y Ha apTepiajibHy TilepTeH3ito
Ta apUTMilO, OCTeOMNeHiuHi ctaHu (puc. 11—14).

OBI'OBOPEHHA

Takum ynHOM, HecTauy/nediut Bitaminy D (MeHue 30
HI/MJT) BUSIBIEHO y 94 % oOcTexkeHMX. Y Talli€HTIiB 3
IiarHOCTOBAaHOIO 3a gomomororo Y3JI rimeprurasieio
IMHIIIT3 moxka3HuKu 3a0e3MeYeHOCTi opraHi3My BiTaMmi-
HoM D Oynu BiporimHo HUKYMMU MOPiBHSIHO 3 00CTEXKe-
HUMHU, Y KOTpUX He BUsBIeHO 30iibiieHHs ITHITT3. Y ma-
Li€HTIB, sIKi Manu rinepiriasiro [THII13, cepenHst KoHIe-
arpauig IITT y cuposarui kposi cranoswna (51,32 *

Multivariate analysis application resulted in the
establishment of a significant association between
25-hydroxyvitamin D deficiency and asthenic, anx-
iety-depressive syndromes, autoimmune thyroidi-
tis, hypothyroidism, type 2 diabetes, and metabolic
syndrome. Also a reliable confirmation of the nega-
tive impact of HPT on arterial hypertension,
arrhythmia, and osteopenic conditions was ob-
tained using a multivariate analysis (Fig. 11—14).

DISCUSSION

Thus, vitamin D insufficiency/deficiency (serum
concentration less than 30 ng / ml) was found in
94% of study subjects. In patients with ultrasound-
diagnosed parathyroid hyperplasia the vitamin D
levels were significantly lower than in cases with no
parathyroid enlargement. In patients with parathy-
roid hyperplasia the mean serum PTH concentra-
tion was (51.32 + 4.16) ng/ml being not significant-

F=8,1802; p=0,0001

25(0H)D, Hmonb/n // n

PucyHoK 11. B3aemo3B’a30k
TUpeoigHOT natonorii i KoHueHTpauii
gitaminy 25(0H)D y noctpaxpaanux
BHachifok aBapii Ha YAEC

Figure 11. Relationship between

Hemae 300 XAT

No thyroid disease Goiter Autoimmune thyroiditis

linotnpeo3
Hypothyroidism

thyroid disease and 25-hydroxyvita-
min D serum content in the ChNPP
accident survivors
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Figure 12. Relationship between
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4,16) Hr/MJ1 Ta HECYTTEBO Bifpi3HsLIaCs Bif Ipymu oocTe-
KeHnX, KoTpi He Manmm 30impmenHs ITLIT3, mpote B
VJIHA na YAEC iiogHoro mepiony, Vv SIKMX BUSIBJICHA
rineprnazis ITITT3, cepenniii piBeHb y CUPOBATIIi KPOBI
ITTI cranoBus (57,2 + 2,87) 1ir/mit i BiporimHO TIepeBH-
IIyBaB JaHMI TTOKA3HUK Ipynu KOHTpoo (p < 0,05).

ly different from study subjects having no parathy-
roid enlargement. Nevertheless the average level of
serum PTH in the ChNPP ACCUW of «iodine»
period having got parathyroid hyperplasia was
(57.2 £ 2.87) pg/ml and significantly exceeded this
parameter in the control group (p <0,05).
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Yacrtorta tupeoinHoi nartojorii B YJIHA na YAEC
ogHOro Imepioay Ta eBaKyiloBaHMX Oyjia BipOTigHO
BUILIOK, TTOPiBHSIHO 3 IPYIIOK KOHTPOJIIO, i CTAaHOBUIIA
28,3 % nipotu 6,1 % (p < 0,05), BiANOBiZHO, HASIBHICTh
rinepriasii [TIII13 He BruiMBaia Ha 1i 4YacCTOTY.

B HamioMy gociigKeHi BUSIBIGHO 3B’SI3KU ITiIBU-
LIEHHSI KOHLEHTpaLiii mapaTrOpMOHY 3i 3HUKEHHSIM
Bitaminy 25(OH)D y cuposaTui KpoBi, 110 0ys10
acoliiloBaHO 3 apTepialibHOIO TiMepTEeH3i€l0, apuT-
Mi€l0, OCTEONEHIYHUMU CTaHaAMU (ITaTOJOTiYHMUM 3HU-
XKeHHsIM T-KpuTtepilo OCTeOJeHCITOMETpil), a TaKoX
3HaliieHi TOPMOHAILHO-META0O0iYHi 3MiHU 3 TTiIBU-
IIIEHHSM PiBHIB 3arajlbHOr0 XOJIECTEPUHY, TPUIJilLe-
punis, C-nentuay, HBAIlc, acTeHiYuHUX, TPUBOKHO-
JIETIPECUBHUX CUHIPOMIB, ayTOIMyHHOI'O THUPEOIIUTY,
TIMMOTUPEOo3y, IIYKPOBOTO AiabeTy 2 TUITY, MeTabO0JIiYHO-
IO CUHIPOMY.

BUCHOBKU

1. B YJIHA na YAEC, eBakyiioBanux 3 30-KM 30HU
BiTuy>kKeHHsI, MEIIKAHIIiB pafialliiiHoO 3a0pyIHEHUX
TEPUTOPili Ta y TPyMi KOHTPOJIO HE BUSIBICHO Bipo-
rigHO1 pi3HULI B YacTOTi MOPYILIEHb BYIJIEBOAHOIO
00MiHY B 00cCTeXeHMX ocih, B SIKMX Oyia BUSIBJIEHA
rineprnazis ITHITT3.

2. VY nauienris 3 rinepmiazieto ITIII13 BusiBneHa Hec-
taya/nedinut Bitaminy D y 94 %, a iioro piBeHb OyB
BipOriAHO HMXYMM, HiX TMPU HOPMaJIbHUX pO3Mipax
LIUX 3aJ103.

3. BcraHoBlIEHO 3HayHe MIABUILIEHHS 4acTOTHU iar-
HOCTOBAHOI apTepiajbHOI rinepTeHsii cepen YJIHA,
ski Masu rineprutasito TTHITI3 (76,9 £ 3,5 %), mopis-
HSTHO 3 rpyIioio koHtpomo (51,2 = 3,7 %). baratodak-
TOPHUI aHali3 MOKa3aB BipOTiIAHUN 3B’SI30K HeC-
tadi/medinuty Bitaminy 25(OH)D 3 po3BUTKOM THpe-
oigjHOI maToJiorii, MNOPYLIeHHSMU BYIJIEBOAHOTO
OOMiHY, cepleBO-CYIMHHUMH 3aXBOPIOBAaHHS, OCTEO-
TIEHi€10/0CTEOIOPO30M.

4. Busnaueno, mo y YJIHA na HAEC itogHoro nepiony,
B Ikux BusBieHa rinepruiasisg [TLLITT3, cepenniit piBeHb
napaTrOpMOHY Y CHUpPOBATIli KpPOBi BiporimHO OyB BH-
M ((57,2 + 2,87) ir/mut ipotu (32,74 + 3,58) nir/m;
p <0,05), HixX y rpyni KOHTPOJIIO.

IHpopmauisa npo piHaHCyBaHHSA

Pob6oTa BukoHaHa B pamkax rjiaHoBoi HIIP «BuBueH-
HsSI TOPMOHAJILHO-METa00JIIYHUX MeXaHi3MiB MOpy-
IIEeHb CTaHy IPUIIUTOIOAIOHUX 3a103 Y MOCTpaxaa-
JIuX ocib, onpoMiHeHUX BHacigok aBapii Ha YAEC»,
Ne mepxpeectpamnii 0119U101473 3a ¢dinaHncyBaHHS
HAMH VYxkpainu

Incidence of thyroid disease in the ChNPP ACCUW
of «iodine» period and evacuees was significantly high-
er compared to the control group being 28.3% vs. 6.1%
respectively (p < 0.05). Presence of parathyroid hyper-
plasia was independent of the thyroid disease incidence.

In our study we have found links between the
increased serum concentrations of PTH and
decreased content of 25-hydroxyvitamin D, which
was associated with arterial hypertension, arrhythmia,
osteopenic conditions (pathological decrease in the
T-score of osteodensitometry). The hormonal-meta-
bolic abnormalities featuring increased levels of total
cholesterol, triglycerides, C-peptide, HbAlc, along
with such somatic disorders as asthenic, anxiety-
depressive syndromes, autoimmune thyroiditis,
hypothyroidism, type 2 diabetes mellitus, and meta-
bolic syndrome were found.

CONCLUSIONS

1. There was no significant difference in the incidence
of carbohydrate metabolic disorders in the ChNPP
ACCUW, evacuees from the 30-km exclusion zone,
residents of radiologically contaminated territories,
and in the control group subjects — all with revealed
parathyroid hyperplasia

2. Vitamin D insufficiency/deficiency was found in
94% of patients with parathyroid hyperplasia, and
serum content of the vitamin was significantly lower
than in normal parathyroid size.

3. Asignificant increase in the incidence of diagnosed
arterial hypertension was revealed among the
ACCUW with parathyroid hyperplasia (76.9 £+ 3.5 %)
compared with the control group (51.2 = 3.7 %).
Multivariate analysis has shown a strong association
between the 25-hydroxyvitamin D insufficiency/defi-
ciency and development of thyroid disease, carbohy-
drate metabolic disorders, cardiovascular disease, and
osteopenia/osteoporosis.

4. The average level of parathyroid hormone in blood
serum of the ChNPP ACCUW of «iodine» period
with revealed parathyroid hyperplasia was significant-
ly higher (57.2 £ 2.87) pg/ml against than in the con-
trol group (32.74 * 3.58) pg/ml (p < 0.05).
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