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CTPYKTYPA HE3JIOSKICHOT EHJIOKPUHHOI TTATOJIOTTi
B YYACHUKIB JIKBIIAIIIT HACJIUIKIB ABAPIi HA YAEC
(3A TAHUMM KJITHIKO-ENJIEMIOJIOTTYHOTO PEECTPY
1992—2013 pp.)

Meta pocnipkeHHA. Jocniguti 4acToTy Ta CTPYKTYPY HE3N0SKICHOT eHAOKPUHHOT NaTonorii B yYacHUKiB nikBigaulii
Hacnigkis aBapii (YJTHA) Ha YAEC y nopiBHAHHI i3 3aranbHolo nonynsuielo HaceneHHs Ykpaiu.
Marepian Ta meToaM pocnigKeHHA. BukoHaHa peTpocneKTUBHA OLiHKa AaHux obcTexenHs 10 771 YJIHA na YAEC
iiogHoro Ta no3aiogHoro nepiofy (OCHOBHA rpyna AOCNiIKeHHSA) 3 KNiHiko-enigemionoriyHoro peectpy HHLPM 3a 22
poku (nepiog 1992-2013 pp.), ki 6ynu 380poBi abo Manu pi3HOMAHITHUIA CNEKTP eHJOKPUHHOT natonorii. 3anyyeHi
AHTPOMOMETPUYHi AaHi, nabopatopHi GioximiyHi Ta ropMoHanbHi NOKAa3HMKM, YbTPAa3BYKOBE AOCTIAXKEHHSA LMTO-
noAi6HOT 3a103M, 031 30BHILIHBOTO ONPOMiHEHHS.
Pe3ynbratu. OTpuMaHi gaHi ceigyatb npo 3HayHe (B 2—10 pa3is) Ta BiporigHe (p < 0,01) 36inbweHHs B Y/THA Ha YAEC
4aCcTOTM eHAOKPUHHUX HE3/0AKICHUX 3aXBOPIOBaHb: AN BY310BOro 306a — 23,20% (0,53 % y KoHTponi; X2 = 9602,
p < 0,0001), xpoHiuHoro aytoimyHHoro Tupeoignty — 13,37% (0,35 % y koHTponi; ¥% = 5381, p < 0,0001), uykpoBoro
piabety 2 Tuny — B cepeaHboMy 11,89 %, 3a ocTaHHi pokn — 16,29 % (y? = 2527 , p < 0,0001), nepefoXunpiHHA —
41,67 % (x?=10,92, p < 0,01) Ta oxupiHHa — 38,12 % (y?= 41,50, p < 0,01), y nopiBHAHHI 3 3aranbHO0 NonynaLieo.
BucHoBKu. Peanizauis fgii ioHi3yt040ro BUNPOMiHEHHS Ta iHWWX HErAaTUBHUX YNHHUKIB HA eHAOKPUHHY cucTemy YITHA
Ha YAEC Bigbynacs yepe3 15-25 pokiB, CynpoBOfXyBanach 3HayHuM (B 2—10 pasis) Ta BiporigHum (p < 0,01) 36inb-
WeHHsAM YacToTH BY3/10BOr0 3063, XPOHIYHOrO ayTOiMyHHOTO TUPEOTAUTY, OXKMPIHHA, LYKPOBOTO AiabeTty 2 TUny Ta Mae
TeHAEHLi0 40 NoAaNbLWoi 3pOCTaHHs.
KniouvoBi cnoBa: aBapis Ha YAEC, yuacHukK nikBigauii HacnigkiB aBapii, ioHi3yloue BUNPOMiHEHHS, EHIOKPUHHA CHUC-
TEMa, WMTONOAIOHA 331033, 0XKUPiHHS, LLyKPOBUI AiaberT.
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Morbidity pattern of non-cancer endocrine disease in ChNPP accident
emergency workers (1992—2013 Clinical/Epidemiological Registry data)

Objective. The study examined the morbidity pattern of non-cancer endocrine disease in ChNPP accident emer-
gency workers (AEW) versus the entire population of Ukraine.

Materials and methods. The study included a retrospective estimation of the examination data from 10,771 ChNPP
AEW of the so-called iodine and non-iodine periods (main study group). Data were received from the RCRM
Clinical/Epidemiological Registry for the survey period of 22 years (1992-2013) on persons been either healthy or
having a range of endocrine disease. Anthropometric measures both with biochemical and hormonal assay data and
external radiation dose values were taken into account. Diagnostic thyroid ultrasound was applied.
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Results. There is a significant (2—-10-fold) and reliable (p < 0.01) increase of the incidence of non-cancer endocrine
disease in the ChNPP AEW, namely by 23.20 % of nodular goiter (0.53 % in control, %? = 9602, p < 0.0001), by 13.37
% of autoimmune thyroiditis (0.35 % in control; %2 = 5381, p < 0.0001), by 11.89 % in average and by 16.29 % in
last years of type 2 diabetes mellitus (y? = 2527, p < 0.0001), by 41.67 % of pre-obesity (%2 =10.92, p < 0.01), and
by 38.12 % of obesity (y?=41.50, p < 0.01) compared to the entire population.

Conclusions. Effects of ionizing radiation and other hazardous factors on endocrine system in the ChNPP AEW appe-
ared upon 15-25 years. There was a significant (2-10-fold) and reliable (p < 0.01) increase of the incidence of the
nodular goiter, autoimmune thyroiditis, obesity, type 2 diabetes mellitus. And there is a trend to further increase.
Key words: ChNPP accident, accident emergency workers, ionizing radiation, endocrine system, thyroid, obesity, dia-

betes mellitus.
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IcHye oOMexxeHa KiTbKiCTh po0iT, MIPUCBIYEHUX HEITyX-
JMHHUM edekTaMm mipu nii IB Ha eHAOKPUHHY CUCTEMY
[1-3]. Lle BUKJITMKA€E HEOOXiTHICTh YTOYHEHHS CTPYKTYpH
i 4aCTOTU HE3JIOSIKICHUX €HIOKPUHHMX 3aXBOPIOBaHb B
TPYIi 0ci0, SIKi OTpUMaay HAOUIbIII 1031 OIPOMIHEHHS
B Meplli MoaBapifiHi OHi-pOKM — YYaCHUKIB JIiKBigallii
HacmigkiB aBapii (YJIHA) na YopHOOMILCHKIill aTOMHI
enexrpoctanuii (HAEC). ABapis Ha YAEC 1986 poky
CYIIPOBOJIKYBajacsl BUKWUIOM OKPEMUX pPalioi30TOIliB,
TPOMHUX A0 TKAHUH eHAOKpUHHOI cucTtemu [4—9]. BoHu,
Hacammepej i30TONM paaioakKTUBHOrO WMoay, IIpu
BHYTPIILIHbOMY MOIJIMHAHHI BiflirpaBaiyd pojib OCHOBHUX
JO30YTBOPIOIOYMX YMHHUKIB, a 1X MOIIKOMXYIoUa Jis Ha
€HIOKPUHHI TKAaHWHU TOCUTIOBaNacs BIUIMBOM 30BHIlll-
HBOTO Y-BUMPOMiHEHHH. LI[bOMYy CHpUSB KOMIUIEKCHUIA
BIUIMB HEraTMBHUX YMHHUKIB aBapii Ha TJi iCHYBaHHS
MPUPOAHOro AeMIlIMTY MIKpOHYTPIEHTIB (iiom, ceJieH,
IUMHK Ta iHMi). KoMriekcHuii BIJIMB HETaTUBHUX YWH-
HUKIB aBapii, mig ioHizyiouoro BunpoMiHeHHs (IB) nHa
TPOIMHI TKAaHWHU, TPU3BIB, HAcaMmIiepend, N0 ypaKeHHS
PI3HMX JJAHOK TOPMOHAJIBHOI PeryJsilii, IK LEHTPaIbHUX,
TaK i nepu@epuyHrX TKAaHUH €HIAOKPUHHOI CUCTEMU.

META JOCIIJIZKEHHA

JocmiauTyi 4acToTy Ta CTPYKTYPY HE3NO0SIKICHOI €HJIOK-
punHoi naroJjorii B YJIHA na HAEC y nopiBHsIHHI i3 3a-
rajbHOIO MOMYJISILIE€I0 HACEJIEHHS YKpaiHU.

MATEPIAJI TA METOJIN

3aificHeHa peTpocIeKTUBHA oliHka gaHux 10 771 yyac-
HUKIB JikBigaii HacmigkiB aBapii Ha YAEC itogHoro Ta
M03ali0IHOTrO Mepioay (OCHOBHA rpyna IOCIiIXKEHHS) 3
0a3u KJiHiKo-emigemionoriuHoro peectpy (KEP)
HHIIPM 3a 22 poxu (mepioa 1992—2013 pp., gki Oyau
310pOBi a00 Mayii Pi3HOMAHITHUI CIIEKTP €HIOKPUHHOIL
MaTojorii, TPOWIIIM OOCTeXXeHHsI y KJiHilui abo
MoJTiKJiHiLi pagiamifinoro peectpy HHIIPM. B mux oci6
CepelnHsI 103a 30BHIIIHBOIO OIPOMIHEHHS CTaHOBUJIA
0,187 Ip (Tabm. 1).

There is a limited number of scientific works ded-
icated to the effects of ionizing radiation (IR) on
endocrine system [1—3]. Therefore it is a need of
clarification of incidence and pattern of non-can-
cer endocrine disease in persons exposed to IR in
highest doses within days of years i.e. in the
Chornobyl nuclear power plant (ChNPP) acci-
dent emergency workers (AEW). Massive release
and fallout of certain radioactive isotopes tropic to
endocrine tissue occurred after the ChNPP acci-
dent in 1986 [4—9]. Such isotopes upon incorpo-
ration appeared being the principal dose-forming
sources with amplification of their detrimental
effect on endocrine tissues under the external y-
irradiation. All that was predisposed by the com-
plex impact of unfavorable accident factors at the
background of natural deficiency of some
micronutrients i.e. iodine, selenium, zinc, etc.
Complex impact on the hazardous accident fac-
tors and exposure of tropic tissues to IR resulted in
primis in damage of central and peripheral tisues
of endocrine system.

OBJECTIVE

The study examined the morbidity pattern of
non-cancer endocrine disease in ChNPP AEW
versus the entire population of Ukraine.

MATERIALS AND METHODS

Data on 10,771 ChNPP AEW of the iodine and
non-iodine periods (main study group) were esti-
mated retrospectively. Data were received from the
RCRM Clinical/Epidemiological Registry for the
22-year survey period on persons been either heal-
thy or having a range of endocrine disease. Clinical
examination (complex check-up) was applied to all
study subjects at the Clinic or Radiation Registry
Outpatient Clinic of the RCRM. Average external
radiation dose was 0.187 Gy (Table 1).
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Ta6nmusa 1
Nlo3umeTpuyHa xapakrepuctuka YJIHA va YAEC 3a paHumm kniniko-enigemionoriyHoro peectpy HHLPM (M + m)
Table 1
Dosimetric characteristics of the ChNPP AEW according to RCRM Clinical/Epidemiological Registry data (M + m)
Migrpynun n Jl03a 30BHILUHBOr0 ONPOMiHEeHHs, I'p
Subgroups External radiation dose, Gy
Y/IHA Ha YAEC iiogHoro nepiogy 1986 p. 6393 0,232 = 0,01
ChNPP AEW of the “iodine” period in 1986
Y/IHA Ha YAEC no3aiogHoro nepiogy 1986—1987 pp. 1951 0,082 + 0,01
ChNPP AEW of the “non-iodine” period in 1986—1987
Y/IHA Ha YAEC 1988-1989 pp. 2427 0,094 + 0,01
ChNPP AEW in 19881989
Bci Y/IHA Ha YAEC (1986-1989 pp.) 10 771 0,187 £ 0,01

All the ChNPP AEW (1986—1989)

Cepen obctexkeHux YJIHA yacTka 40J10BiKiB CTaHOBU-
na 81,65%, xinok — 18,35%, ix cepenHiii Bik — 45,3£0,5
poky (18—75 pokiB Ha yac 0OCTEKEHHST).

Haii6inp1 moBHi naHi Oyau oTpuMaHi Tpu MPOBEAEeHHI
KJIiIHIYHOTO CTaHAAPTU30BAHOTO AOCIIIKEHHS OCi0 B aM-
OyiaTOpHUX a00 cTallioHApHUX YMOBaX (OCHOBHA IpyIia —
606 ocib, KOHTpoIbHA rpyna — 589 ocib), 3 MeTO Be-
pudikanii giardHo3iB. JIo KOHTpPOJbHOI Tpynu YBiALLIN
0Cco0M 3 3arajibHOI MOMYJsLIl HaceJeHHsl YKpaiHU, mepe-
BaxkHO MelkaHLi M. KuiB i KuiBcbkoi obacri.

B okpemMux BuMaakax JaHi OCHOBHOI TIpynu O0-
CJIiIXXKEeHHs MOpiBHIOBAIMCS 3 JaHUMHU OQiliiiHOI cTa-
tucTuKU 3a nepiox 2011-2013 pp. MO3 Vkpainu [10],
BOO3 [11], MixHaponHoi pgiabeTuyHoi denepalii
(MOD) [12—13], AMepuKaHChKOI 1iabeTUYHOI acouiallii
(AIA) [14].

AHastizyBaJICsl aHTPONOMETPUYHI JaHi, JJa0OpaTOpHi Ta
TOPMOHAIbHI TTOKA3HUKHU, ITPOBOAMIOCS YIIBTPa3BYKOBE
JocTimKkeHHs muTononioHoi 3amo3u (1L3). 3 anTporiomeT-
PUYHMX MOKA3HUKIB BU3HAUYAIMCS JOBXMHA Ta Maca Tija,
pospaxoByBaBcs iHaeKc Macu Tiia (IMT). JlabopatopHi 1o-
Ka3HUKU JIiMigHOro 0OMiHYy y CMpOBAaTLi KPOBi i ITI0OKO3a
IUIa3MU KPOBi BU3HAYaIM (PepPMEHTATUBHUMU METOIAMHU.
VnsrpasBykose pociimkeHHs L3 nmpoBoauiaock y pexxumi
peaJIbHOTO Yacy 3 BUKOPHMCTAHHSIM JIHIHOTO JaTyvKa 3
yactoToro 7,5—10 MIi1, nj1s1 BU3HaUeHHs ii 00’eMy 3aCTOCO-
ByBaii MeTonuky (Brun, 1981) 3 BUKOpHUCTaHHSIM YTOUHIO-
touoro koediuieHTy. @yHKLIIOHAJIbHUI CTaH €HIOKPUHHOI
CUCTEMHU OLIHIOBAJIM IIJISIXOM JOCHTiIKEHHSI BMICTy Trop-
MOHIB y cupoBarii KpoBi TTT (LeHTpalbHUX — TUPEOTPOII-
HOTO TOPMOHY, O/-MeJIAHOLIUTCTUMYJIFOI0YOTO TOPMOHY, Ce-
POTOHIHY, MEJJAaHOTOHIHY; MepudepuIHNX — TUPEOITHUX
TOPMOHIB, 0a3aJlbHUX PiBHIB iHCYJiHY, C-TIeNTULY, JENTH-
HY, KOPTU30J1y), IX OPSIMUX i 3BOPOTHUX B3AEMOBITHOCHH,
PIBHIB aHTUTIJI (IO iHCYITiHY i THPEOTJIOOYIiHY) 3a JOITOMO-

There were 81.65 % male and 18.35 % female
study subjects. The age in average was 45.3+0.5
years old (18—75 years at a time of examination).

The most complete data were received through
the standard examination aiming verification of
diagnosis in outpatient or in-ward settings. The
main study group included 606 persons, control
group included 589 study subjects selected from
the entire population of Ukraine (Kyiv city and
Kyiv province at most).

In some cases the data from main study group
were compared to the official statistical data for
2011-2013 of the Ministry of Health of Ukraine
[10], WHO [11], International Diabetes Federa-
tion (IDF) [12—13], and American Diabetes
Association (ADA) [14].

Anthropometric measures both with biochemi-
cal and hormonal assay data were taken into
account. Diagnostic thyroid ultrasound was
applied. Body height and mass were measured
followed by the body mass index (BMI) calcula-
tion. Parameters of lipid metabolism (serum con-
tent) were assayed by enzymatic methods.
Diagnostic thyroid ultrasound was applied in a
real-time mode using the 7.5—10 MHz linear
probe. Thyroid volume was assayed with method
by Brun J. et al. (1981) with a correction coeffi-
cient application. Thyroid function was estimat-
ed by means of radioimmune assay of serum con-
tent of TSH, o-melanocyte-stimulating hor-
mone, serotonin, melatonin (hormones of cen-
tral origin) and peripheral hormones such as thy-
roid hormones, insulin (basal level), C-peptide,
leptin, cortisol, and by estimate of their direct
and reversed dependencies. HOMA and QUIC-
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TOI0 iIMyHOPaTiOMETPUYHOIO aHaMi3y, a TAKOXX OOUYMCITIOBa-
Jmcs koeditientn HOMA, QUICKI. Pesynsratu peTpoc-
NEKTUBHOIO aHaJIi3y B MOJAIbIIOMY OOUKCIIOBAIMCS MaTe-
MaTUYHO, a CTATUCTUYHA 00poOKa OTPUMAHUX JaHUX IPO-
BOAWIIACS i3 3aCTOCYBaHHSIM METO/IiB BapialliifHOI CTaTUCTH -
KU IIJISIXOM PO3paxyHKy cepenHix 3HadeHb (M = m, M * o,
t-xkputepito CteiomeHTa). [Ipn po3paxyHKy CTaTUCTAYHOI
3HAYYIIOCTI, i piBeHb p < 0,05 BBaXKaJI CTATUCTUYHO I0OC-
ToBipHUM. KopensuiiiHuii aHamiz (3B’S130K MiX JIBOMa
3MiHHUMM) TIPOBEACHUI 3a ITOMOMOIOI0 MapaMeTpUYHOIo
(miHiftHOTO) KOedimienty Ilipcona (r) y mporpami SPSS
(Bepcii 17—19). Y manouncenbHUX BUOipKax JijIsl BU3HAYEH-
HsI aCOLIIMIOBAHOCTI IAHMX 32 BEJIMYMHOIO BUKOPUCTOBYBAIN
HermapaMeTpuyHuil KoedilieHT paHroBoi kopessuii Crip-
MaHa. J1J1st HopiBHSIHHS ABOX 3MiHHUX, 1110 BBAXKaIOThHCSI B3a-
€MHO HE3aJIeXKHMMU 3aCTOCOBYBAIM TECT Xi-KBaapat ()2),
poznonineHHs ITipcoHa, B ToMy YKCJTi 3 ompaBKolo Atca Ha
MPaBAOMOMIOHICTD () sirca), IO OOYUCITIOBATUCH 32 JOMTOMO-
rol0 KOMIT I0TepHOI rporpamu Statistica (Bepcist 6,0).

PE3VJIBTATU TA IX OBTOBOPEHH4
3a JaHMMM KJTiHiKO-emigeMioaoriyHoro peectpy HHIIPM
cepen 10 771 YJIHA na YAEC cepegHs yacrtoTra TH-
peoigHoi natoJorii 3a nepion 1993—2013 pp. B cepeiHbOMY
craHoBuna 34,97 %, 10 B MOPIiBHSIHHI 3 odiLiitHUMM aa-
Humu MO3 Vkpainu 2011 p. [10] (cepen Bcboro HaceneH-
Hs1) 3HayHO Outbina (¥2 = 9532; p < 0,0001), Hixx B 3a-
rajibHii momyJswii (3,9 %) HaceneHHst Ykpainu (puc. 1).

3a pokamu BoHa 3MiHoBanacs Bim 17,17 mo 49,71 %,
Halibisblle 3pOCTaHHS criocTepiraaocs nouyrHawouu 3 2000
p. — uepes 15 pokiB. HalinolumpeHilmMu HO30J10TIYHUMU
¢dopmamu 3axsopioBaHb I3 B YJIHA, mopisHiolOUM 3
oiifHUMM JTaHUMU [IJIS1 3araibHOI MOMYJISIii HaceIeHHS
Vkpainu, 6ynu By3noBuii 300 (B3) — 23,20 % (mmopiBHSIHO
3 KoHTposieM 0,53 %; x2 = 9602, p < 0,0001) Ta XxpoHidHU
ayroiMmyHHu# Tupeoinut (XAT) — 13,37 % (0,35 % y KoHT-
poi; x2 = 5381, p < 0,0001) (puc. 2).

3a nanumMu KEP cnoctepiraetbcsl 3HauyHe 30iIbIIEHHS
KinmbKocTi BunankiB XAT, o mpurano Ha 2001—2005 pp. —
yepe3 15—20 pokiB micng BruBy IB. Lleit moaBapiifinumit
repios MOXKHA BBaXKaTH ITIKOBUM TSI 1IOTO 3aXBOPIOBaH -
Hs I3, KoTpe acoLiloeThCs 3 Ai€I0 pajlialliiHOro YMHHUKA
Ha YJIHA na YAEC.

3a “o¢iuiinumMu” manumMu MO3 Vkpainm [10] Ha
01.01.2011 p. maToJorist €eHIOKPUHHOI CUCTEMU BUSIBIIE-
Hay 8,56 % ocib B 3arajnbHiil momyasnii HaceaeHHs. Taki
JlaHi € 3HaYHO 3aHUXXEHUMM, BiIpi3HSIOTHCS Bij pealib-
HUX. ¥ CTPYKTYpi BCiX €eHIOKPUHHMX 3aXBOPIOBaHb, SKi
Oynu niarHoctoBaHi [10], mpoBigHe Miclie HaJIeXKUTh Ma-
tonorii 13 (46,67 %) ta uykpoBomy naiaGety (L)
(31,88 %) (puc. 3).

KI coefficients were calculated upon that.
Thyroid (thyroglobulin) and insulin antibodies
were assayed too. Data of retrospective analysis
were then calculated and processed using the
variation statistics methods i.e. calculation of
mean values M*tm, M=*c, Student’s t-test. In
statistical certainty calculation the value of p <
0.05 was considered a threshold. Correlation
analysis of the links between two variables was
held using a parametric (linear) Pearson correla-
tion coefficient (r) under the SPSS software (ver-
sion 17—19) application. Spearman’s non-para-
metric rank correlation coefficient was used in
data association assay in small study samples. To
compare the independent variables the chi-
square (2) test, Pearson’s distribution with Yates’
correction for continuity ()?yaes) among them
was applied under the Statistica software (version
6.0) application.

RESULTS AND DISCUSSION

Average incidence of thyroid disease in the
10,771 ChNPP AEW within 1993—2013 period
was 34.97 % being at that much higher (y? =
9532, p < 0.0001) vs. the entire population of
Ukraine (3.9 %) according to the official data
of the Ministry of Health of Ukraine [10]
(Fig. 1).

By year it had changed from 17.17 to 49.71 %
with the highest increase since year of 2000 i.e.
15 years upon. Nodular goiter (NG) (23.20 %
vs. 0.53 % in control, 2 = 9602, p < 0.0001)
and autoimmune thyroiditis (AT) (13.37 % vs.
0.35 % in control, x2 = 5381, p < 0.0001) were
the most prevalent clinical entities from all thy-
roid disease in ChNPP AEW vs. the entire pop-
ulation of Ukraine (Fig. 2).

There was a sharp increase in the number of
AT cases in 20012005 i.e. 15—20 tears upon
the radiation exposure. Just this period can be
considered a peak one for the AT — a disease
associated with radiation impact on the ChNPP
AEW.

According to the official data of the Ministry of
Health of Ukraine [10] the endocrine disease by
01.01.2011 was diagnosed in 8.56 % of the entire
population. This value is rather underestimated
and different from the real one. Thyroid disease
and diabetes mellitus (DM) possess the leading
positions (46.67 % and 31.88 %) within all diag-
nosed endocrine diseases [10] (Fig. 3).
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PucyHoK 1. IuHamiKa 4yacTtoTu BUSIBJIEHHA TUpeoiagHoi naTtonorii B YJ/IHA Ha YAEC (10 771

0Ci0, 3a faHUMM KiiHiKo-enigemionoriyHoro peectpy HHLIPM) B nepiog 1992-2013 pp.
MpumiTtka. WTtpux — yacToTa B 3aranbHiit nonynauii HaceneHHs Ykpainu

Figure 1. Trend of thyroid disease incidence in the ChNPP AEW (RCRM Clinical/Epidemiological Registry
data, N=10,771) in 1992-2013

Note. Dashed line — incidence in the entire population of Ukraine
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PucyHokK 2. CTpyKTtypa natonorii wyuronoai6Hoi sanosu B YJ/IHA Ha HYAEC 3a pokamu
(10 771 oci6, paHi KniHiko-enigemionoriyHoro peectpy HHLIPM)

[IH3 - audy3Huit HeTokcuyHMit 306, B3 — By310BUit 306, XAT — XpoHiuHUit ayToiMyHHKIT TpeoiguT, L3 — wutonoaibHa 3ano3a
Figure 2. Morbidity pattern of thyroid disease in ChNPP AEW by years (RCRM Clinical/Epidemiological
Registry data, N=10,771)

DNG - diffuse non-toxic goiter, NG - nodular goiter, AT — autoimmune thyroiditis, ThCr — thyroid cancer
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I Lyxposwuii giabet

Diabetes mellitus
[ OupiHus
Obesity

THwi
Other

31,88%

Thyroid disease

I 3axsopiosatHs L3

3axBopioBaHHs / diseases %
Llykpoeuit piaGeT / diabetes mellitus 31,88
OxwpinHs / obesity 13,69
IHwWi / other 7,76
3axBoptoBaHHs LmMTonoaioHoi 3anoau / thyroid disease 46,67
3 Hux / among them:
> andy3nuii 306 |-l cT. / diffuse goiter grade I-Ill 29,99
> BY3/10Bui4 306 / nodular goiter 6,35
> rinotupeos / hypothyroidism 3,92
> TUPEOTOKCUKO3 / thyrotoxicosis 1,4
> TupeoiguTu / thyroiditis 415
> paK WwuTonoAibHoi 3anoau / thyroid cancer 0,83

PucyHoK 3. CTpyKTypa eHAOKPUHHMX 3aXBOPIOBaHb B 8,56 % HaceneHHs, y AKOro fiarHoCTOBaHO
eHpokpuHonarii (odiuinHi pani cratuctnkn MO3 Ykpaini ctanom Ha 01.01.2011 p.);

(cKpUHLWOT pUCYHKY 3 nepwopxepena [10])

Figure 3. Morbidity pattern of endocrine disease in 8.56 % of population with diagnosed endocrinopathies
(official data of the Ministry of Health of Ukraine for the 01.01.2011) (source: [10])

Haii6inent yacroro naroJioriero 1113 B YJIHA na HAEC
3a nanumu KEP HHLIPM 6ynu B3 (23,2 %), XAT (13,37
%) Ta mudy3Huii HetokcuuHuii 3060 (7,9 %). [MopyieH-
Hs (pyHKIioHamBbHOI cripoMoxkHocTi LK 3ycTpivanmcs
pigKo, 0COOIMBO B IpyIli KOHTPOJIO (TabI. 2).

HeTupeoinna eHI0KpUHHA NATOJIOTiS

IMepepaxynok odimitinux ganux MO3 Ykpaian [10]
CBIIUMTH MPO T€, IO B 3arajbHill MOMyJIii HaceaeH-
HSI TIOIIMPEHICTh OXUpPiHHSA cTaHOBUTH 1,14 %, mo
3HAYHO HUXXYE, HiXX B iHIIMX KpaiHax CBiTy. MokHa He
MOTOAUTUCH 3 TAKUMU “OPiifHUMN” JaHUMU CTaTUC-
TUKHM, IO € HEYTOUYHEHMMM Ta HEBaJiIHUMM, HE

Ta6nauusa 2

There was a highest incidence of NG, AT, and
diffuse non-toxic goiter (23.2; 13.37 and 7.9 %
respectively) in the ChNPP AEW. Thyroid func-
tion disorders were rare especially in the control
group (Table 2).

Non-thyroid endocrine disease

Review of the official data of the Ministry of
Health of Ukraine [10] indicated to obesity preva-
lence of 1.14 % in the entire population that is dra-
matically less than in other countries worldwide.
One can disagree with such official statistical data
that are unspecified, not valid, and not correspon-

CepeaHs vactota (%) naronorii wuronoAi6Hoi 3ano3m B YIHA Ha YAEC 3a gaHumu KEP HHLIPM

Table 2

Average incidence (%) of thyroid disease in the ChNPP AEW (RCRM Clinical/Epidemiological Registry data)

HosonoriyHa ¢popma YNTHA na YAEC Fpyna KoHTponio %2 p
Clinical entity ChNPP AEW Control group

[ndy3aHmit HETOKCHUYHMIA 300 7,90 2,50 743 < 0,001
Diffuse non-toxic goiter

Byanosuii 306 23,20 0,53 9602 < 0,0001
Nodular goiter

XpOHi4HMiA ayTOIMYHHWIA TUPEOIaUT 13,37 0,35 5 381 < 0,0001
Autoimmune thyroiditis

rinoTpeo3 2,84 0,18 895 < 0,0001
Hypothyroidism

lineptupeo3 0,40 0,12 36 < 0,01
Hypethyroidism

Pak wmtonopi6Hoi 3anoau 0,42 0,07 75 < 0,0001

Thyroid cancer
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BiIMOBIAAIOTh iICTHUHHOMY CTaHY 3/10pOB’'sl B HACEJEHHS
Ykpainu.

AHAaJIi3 9aCTOTH HETUPEOITHOI eHTOKPUHHOI TTAaTOJIOTi1
B YJIHA na YAEC nokasaB BipOTiIHIIIMI pO3BUTOK TTe-
penoxupinasa — 41,67 % (2 = 10,92, p < 0,01) Ta oxu-
pinns — 38,12 % (32 = 41,50, p < 0,01), y nopiBHsIHHI 3
3arajabHoIO TonyJrsamieto (31,11 ta 24,65 %, BigmosinHO).
Big3HavyaeTbcss mocTymoBe 30iJbIIEHHS TTOIIMPEHOCTI
oxupiHHs cepen YJIHA 3a octaHHi 22 pokH, a cymMapHe
MiaABUIIEHHS MacH Tijia moHan Hopmy (IMT > 25 kr/m2)
B HUX CITOCTEPIra€Thes B cepeHboMy Y 75,4 %, 3 Makcu-
mymoM y 2013 p. — y 82 % (puc. 4).

Lle moB's13aHo 3 paHillle BCTAaHOBJEHUM PYWHYBaHHSIM
3aXMCHOTO Bill OXXMPiHHS PEryJSITOPHOTO MEXaHi3My y
CHUCTEMi IIPOOITiIOMETaHOKOPTUHY — 30UIBIIEHHS O/-Me-
JIAHOLIMTCTUMYJIIOI0UOIO TOPMOHY, KOHIIEHTPAILisl SIKOTO
npu BruuBi IB He 3poctae mponopiiiino IMT, 1o 6yno
paHillle HaMu OMUCaHO JJisl 0ci0, OMPOMiHEHUX Yy Jiarna-
30Hi 103 0,2—0,69 Ip [15]. Taki LeHTpaIbHi MOPYILICHHS
MPU3BOIATh IO 3MiH B iHTerpaJibHill peryssuii eHepre-
TUYHOTO OajlaHCy i XapyoBOi MOBEMiHKM y 0cCi0d, sKi
nocTpaxkigaiu BHacaigok apapii Ha YAEC, mo mnoen-
HYETbHCSI 31 3BHUKEHHSIM KOHLIEHTpaLliii CepOTOHIHY i Me-
JIATOHIHY.

IIpoTsiroM OCTaHHIX OEKiTbKOX MECATHUIITh Cepen
yCiX BepCTB HaceJeHHs MPOAOBXKYE MOMITHO 3pOCTaTU
nomupeHicts LJI. ChoromHi roBOpSThH PO MaHAEMIIO
L 2 tumy, sKka oxomnuja IK eKOHOMiYHO PO3BUHEHI

ding to the real health status of the population in
Ukraine.

Incidence analysis of non-thyroid endocrine dis-
ease in the ChNPP AEW revealed a reliable
increase of pre-obesity (41.67 %, 2 = 10.92, p <
0.01) and obesity (38.12 %, y? = 41.50, p < 0.01)
vs. the entire population (31.11 and 24.65 %
respectively). Gradual increase of obesity preva-
lence is surveyed in the AEW within last 22 years,
and integral elevation of body mass above the
norm (BMI > 25 kg/m?) is found there in about
75.4 % with peak value of 82 % in 2013 (Fig. 4).

It is due to the formerly revealed phenomenon of a
breakdown of the obesity-protective pathway within
proopiomelanocortin system, namely the physiolog-
ical increase of ai-melanocyte-stimulating hormone
concentration. Its concentration upon impact of IR
does not increase proportionally to BMI, as we de-
scribed it in persons exposed to IR in a dose range of
0.2—0.69 Gy [15]. Such central disorders lead to
abnormalities of central circuits of energy balance
regulation and eating behavior in the ChNPP acci-
dent survivors. The phenomenon is followed by a
decrease of serotonin and melatonin levels.

Prevalence of diabetes mellitus continues to
increase in all population groups within several
decades. The growing diabetes pandemic has
involved now both economically developed coun-
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PucyHoK 4. luHamika nowmpeHocTi HapgMipHOT Macu Tina i oxxupiHHa cepep 10 771 oci6, YIHA Ha YAEC
(3a paHumm kniniko-enipemionoriytoro peectpy HHLUPM npotarom 1992-2013 pp.)

Mpumitka. WTpuxu — yacToTa B 3aranbHiit nonynauii HaceneHHs YkpaiHu

Figure 4. Trend of prevalence of body mass excess and obesity in the ChNPP AEW within 1992-2013

(RCRM Clinical/Epidemiological Registry data, N=10,771)

Note. Dashed lines — incidence in the entire population of Ukraine
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PucyHoK 5. [luHamika wopiuHoi nowmpeHocTi nopylweHs ByrneBogHoro o6miHy cepeg 10 771 oci6, YIHA
Ha YAEC (3a paHumu Kniniko-enigemionoriyHoro peectpy HHLPM nporarom 1992-2013 pp.)
Mpumitka. WTpuxu — yactota B 3aranbHiit nonynALii HaceneHHs Ykpaitu

Figure 5. Trend of yearly prevalence of carbohydrate metabolic disorders in the ChANPP AEW within
1992-2013 (RCRM Clinical/Epidemiological Registry data, N=10,771)

Note. Dashed lines - incidence in the entire population of Ukraine

KpaiHu, TakK i Ti, 10 pO3BUBAIOTHCS, i OiIBIIOI0 MipOO
3avilta€e He €BPOIICOiNHI TOMyNALii HaceleHHS. 3a
odpilifHUMKM TaHMMU MiXHapOAHMX OpraHizaii
Bimomo, mo Ha LIJI xBopitoTh B cepeanboMy 6—7 %
BChOTO HaceleHHs, y Billi 10 20 pokis — 0,26 %, 20—
60 pokiB — 11,3 %, crapuie 65 pokiB — 26,9 % [13—14].
Bin miarnoctyetbesa cepen 11,8 % donosikiB Ta 10,8 %
KiHOK.

OTpuMaHi HaMu JaHi MokasyloTh, 1o B YJIHA Ha
YAEC BiporigHicTb BUSIBICHHS MepenIiadeTy cTaHOBHUIA
B cepenHboMmy 8,46 %, a L1J1 2 Tuny — 11,89 %, 3a octaHHi
poku — 16,29 % (x% = 2 527 no koutposmo, p < 0,0001).
Ile 3HauHO nepeBulye ogililiHi gaHi MixHapoaHOL
miadbetmuHoi ¢eneparii [12—13] 3a 2013 p. mo Ykpaini
st giabety (2,99 %) (puc. 5).

IIpu mpoBeaeHHI MOTIMOIEHOTO KJIiHIYHOTO 00CTe-
JKEHHS$ BUSIBJICHO 3Hauylle 30iibleHHs yacToTu LI/]
2 tunty B YJIHA na YAEC y nmopiBHSIHHI i3 3aralb-
HOIO MOMYJsIi€e0 HaceJleHHsT YKpaiHu, 0cOOJMBO B
VJIHA 1986—1987 pp., B IKMX JaHU# MOKA3HUK J0-
csirae 60 % ()2arca = 89,72; p < 0,01), B VJIHA iion-
Horo nepiomy 1986 p. — 23,5 % ()2srca = 25,21; p <
0,01). dma LI 1 Tumy Takoi 3ajeXXHOCTi He BCTAHOB-
JieHo. e moGiyHO MiATBEPIXYE MaHi MPO YYTJAUBICTh
eHIOKPUHHUX KJIiTUH HiAUUIYHKOBOI 3aJ03U 10 Aii
IB [16—19].

tries and developing ones and at most involves the
population groups of non-European origin.
According to estimates by international organiza-
tions about 6—7 % of population worldwide suffer
from diabetes mellitus (0.26 % in the age up to 20
years, 11.3 % in the age of 20—60, and 26.9 % over
65 years old) [13, 14]. It is diagnosed in 11.8 % of
men and 10.8 % of women.

Our data indicate there was a ~8.46 % probability
of pre-diabetes in the ChNPP AEW and 11.98 % of
type 2 diabetes mellitus. Last years it increased up to
16.29 % (2 = 2527 vs. control, p < 0.0001. This va-
lue is significantly exceeding the official data of In-
ternational Diabetes Federation [12—13] in 2013 on
diabetes mellitus in Ukraine i.e. 2.99 % (Fig. 5).

Precise clinical examination had revealed a signif-
icant increase of type 2 diabetes mellitus incidence
in the ChNPP AEW vs. the entire population of
Ukraine, especially in the ChNPP AEW of
1986—1987 emergency work period in whom it is up
t0 60 % ()vates = 89.72, p < 0.01) being 23.5 % in the
ChNPP AEW or “iodine” period in 1986 (¥?vates =
25.21, p<0.01). No such dependence was found for
type 1 diabetes mellitus. This indirectly indicates to
the sensitivity of pancreatic endocrine cells to the
impact of ionizing radiation [16—19].
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BUCHOBKUA

1. Peanizaiis aii ioHi3yl0uOro BUMPOMiHEHHS Ta iHIIMX
HeraTMBHUX YMHHMKIB aBapii Ha YAEC Ha eHmoKpnHHY
cucteMy Bimbysacs yepe3 15—25 pokis, B YJIHA cympo-
BOJXKyBajach 3HaYHUM (B 2—10 paziB) Ta BiporinHuM (p <
0,01) 30iAbLIEHHSIM YaCTOTH HE3JOSKICHUX 3aXBOPIO-
BaHb €HJAOKPUHHOI CUCTEMM Ta MA€E TEHIAEHILIiIO 10 IMO-
JaJIbIIIOT1 3pOCTaHHSI.

2. B cTpykTypi eHIOKprUHHUX MopyiieHb B YJIHA npeBa-
JIIOIOTh 3aXBOPIOBAHHSI IIIMTONOAIOHO1 3aJ103U: BY3JI0BUIA
300 — 23,20 % (0,53 % y xontpoui; x> = 9602, p <
0,0001), xpoHiunuii ayroimyHHuit Tupeoinut — 13,37 %
(0,35 % y xonTpodmi; 2 = 5381, p < 0,0001); mopyieHHs
BYIJIEBOJHOIO OOMiHY: LIyKPOBUII AiabeT 2 TUIly — B Ce-
pearboMy 11,89 %, 3a ocranHi poku — 16,29 % (x2 =
2527, p < 0,0001), ocobauBo B YJIHA 1986-1987 pp., B
sakux BoHa focsirae 60 % (y%srea = 89,72; p < 0,01); mepe-
noxupinas — 41,67 % (x> = 10,92, p < 0,01) ta
oxupinHsg — 38,12 % (x2 = 41,50, p < 0,01).

CMUCOK BUKOPUCTAHOI NNITEPATYPU

1. bpaHoBaH W. A. PacnpocTpaHeHHOCTb 3a00/1eBaHMiA LUMTOBUAHOMN Xene-
3bl cpeay mw, npoxveatowwx B CLUA, 06nyyeHHbIX B pesynbTate aBapuu
Ha YASC / W. A. bpaHoBaH // Meauko-6uonormyeckie npobnembl XusHe-
pegrenbHoctn. — 2011, — Ne 1. — C. 70-74.

2. Ron E. Non-malignant thyroid diseases after a wide range of radiation
exposures / E. Ron, A. Brenner // Radiat Res. — 2010. — Vol. 174, Iss. 6. —
P. 877-888.

3. Kerber R. A cohort study of thyroid disease in relation to fallout from
nuclear weapons testing / R. A. Kerber, J. E. Till, S. L. Simon et al. //
JAMA. — 1993. — Vol. 270. — P. 2076-2082.

4. Sources and effects of ionizing radiation. Report to the General Assembly
with Scientific Annexes. Volume 1. / [United Nations Scientific Committee
on the Effects of Atomic Radiation (UNSCEAR)]. — New York : United
Nations, 2011. — 219 p.

5. International Nuclear and Radiological Events Scale Users’ Manual.
[2008 Edition] / International atomic energy agency (IAEA). — Vienna : IAEA,
2009. — 206 p.

6. Health effects of the Chernobyl accident and special health care pro-
grammers. Report of the UN Chernobyl Forum Expert Group “Health” /
World Health Organization (WHO) ; eds. B. Bennett, M. Repacholi, Z. Carr
// — Geneva : WHO Press, 2006. — 160 p.

7. Likhtarov |. Estimation of the thyroid doses for Ukrainian children
exposed in utero after the Chernobyl accident / I. Likhtarov, L. Kovgan, M.
Chepurny [et al.] // Health Phys. — 2011. — Vol. 100, Iss. 6. — P.
583-593.

8. [lBapuatb n’aTb pokiB YopHobunbCbKoT katacTpodu. beaneka ManbyTHL-
oro : HaujoHanbHa gonosiab Ykpainn. — K. : KIM, 2011. — 356 c.

9. Nixtapbog |. A. ONPOMIHEHHSI PI3HNX KOHTUHIEHTIB HACENEHHSI, L0 MOCT-
paxpano BHacifok YopHobunbebkoi katactpodu / |. A. Jlixtapbos // XypH.
HAMH Ykpainu. — 2011, — T. 17, Ne 2. — C. 120—126.

CONCLUSIONS

1. Effects of ionizing radiation and other hazardous
factors on endocrine system in the ChNPP AEW
appeared upon 15—25 years. There was a significant
(2—10-fold) and reliable (p < 0.01) increase of the
incidence of non-cancer thyroid disease. And there
is a trend to further increase.

2. Thyroid diseases predominate in morbidity pat-
tern of the ChNPP AEW, namely the incidence of
nodular goiter is 23.20 % (0.53 % in control, x> =
9602, p < 0.0001), of autoimmune thyroiditis is
13.37 % (0.35 % in control, 2 = 5381, p < 0.0001).
Disorders of carbohydrate metabolism are also lead-
ing ones, namely the type 2 diabetes mellitus (11.89 %
in average and 16.29 % last years, y2 = 2527, p <
0.0001) especially in the ChNPP AEW of 1986-1987
period in whom it reaches 60 % (Y2vaes = 89.72, p <
0.01), pre-obesity (41.67 %, x> = 10.92, p < 0.01),
and obesity 38.12 %, 2 =41.50, p < 0.01).
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