CLINICAL

RESEARCH

ISSN 2304-8336. lpobnemn paniauiiivoi Meauunkn Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

YIK: 612.6.057:616.12-008/009.72:575.174.015.3

. O. bimmiit=d, O. M. Hacrina, I'. B. Cunopenko, H. 1. binoyc, H. B. Kypcina, I'. B. IL1eckau,
O. /I. bazuka, O. M. Makapepuu, O. C. KoBaibos, A. A. Uymak, 1. B. AGpamenko

Lepxucasna ycmanosa «Hayionanvnuii Haykosuil uenmp paodiayiiinoi meouyunu Hauionaavhoi akademii
meduunux Hayk Ykpainu», eyn. Meavnukosa, 53, m. Kuie, 04050, Ykpaina

T'EHIAEPHI BIIMIHHOCTI PO3BUTKY 3AXBOPIOBAHD
CUCTEMMU KPOBOOBITY B YYACHUKIB JIIKBIJAILIII HACJIIJIKIB
YOPHOBWJIbCBKOI ABAPII I ITIOJIIMOP®I3M rs966221 TEHA
DOOCDOOAIECTEPA3U 4D

MeTa pocnigKeHHsA: BM3HAUYEHHA 0C06NMBOCTEN PO3BUTKY rinepToHiuyHOi xBopobu (I'X) Ta iwemiyHOT xBOpOOM cepLs
(IXC) B yuacHukiB nikeigauii Hacnigkis aBapii (YIHA) Ha YopHobunbcbkiit AEC (YAEC) i HeonpomiHeHMx 0cib 3anex-
Ho Bif cTaTi Ta reHoTMny nonimopdismy rs966221 reHa doccopiectepasu 4D (PDE4D).
Marepianu Ta meToau. 3a nepiog 3 2013 no 2018 pp. o6cTexkeHo 515 yonosikiB-Y/IHA (Y/THA-u) i 145 xiHok-Y/THA
(YTHA-x) 1986-1987 pp., a Takox 162 yonoBikiB Ta 120 xiHoK KoHTponbHOi rpynu (KI), ki He 3a3Hanu pagialiiHo-
ro Bnauey (BignosigHo K-y i KM'-x). Y gocnifxeHHs BBiwAKM ocobu, ski He manu o3Hak X Ta IXC go aBapii Ha YAEC.
Pesynbratu. AHanis Tabnuupb BuxMBaHHA 3a KannaHom-Meiliepom nokasas, o 3@ MOKA3HUKOM MefiaHU BUKMUBaAHHS
X possusanack B Y/IHA-u Ta YJIHA-x B 6inbw monogomy Bili (47,5 + 0,6) Ta (50,7 + 0,7) pokis nopiHaAHO 3 K-y
(54,9 + 1,1 pokis) Ta KI-x (54,4 + 1,1 pokiB); Te x came ctocyBanoch IXC, pe mepiaHa popisHioBana (56,8 + 0,5),
(61,2 +0,8), (61,6 + 1,0) Ta (64,2 + 1,4) pokiB BifnoBiaHO. AHani3 Hakonu4yeHoi 3axBoptoBaHocTi Ha X Ta IXC He Bu-
ABMB acouiauii nonimopdiamy rs966221 reHa PDE4D3 ummun 3axBoptoBaHHAMK. HocicTBo reHoTuny TT B NOPiBHAHHI
3 CC 1a CT nipBuwyBano pusnk po3suTKy iHapkTy miokapaa (IM)y 2,9 pasa B Y/IHA-y, y 4 pa3u B KI'-4 Tay 5,5 pa3sa —
y KI'-x (p < 0,05). B YJIHA-X HociilcTBO OyAb-sIKOTO reHoTUny He acouitoano 3 IM. HactaHHs MeHonay3u npu3Boau-
N0 10 NiABUWEHHA 3aXBOPOBAHOCTI Ha X NOPiBHAHO 3 YONOBiKAMY.
BucHoBKu. YyacHukn JTHA Ha YAEC yonosiyoi Ta xiHouoi cTati 3aHegyxyBanu Ha X 1a IXC y 6inbw monogomy Biui
NOPiBHAHO 3 BiANOBIAHMM HEONPOMiHEHUM KOHTponeM. Y yonosikie-Y/THA B nopiBHAHHI 3 xiHkamu-YJIHA Hakonuye-
Ha YacToTa 3axBoptoBaHoCTi Ha IM 6yna Buwa y 6yab-aKoMy BiKoBoMy fliana3oHi, Ha IXC — 3 23 no 74 pokis, a Ha X —
3 25 0 53 pokiB. Y YonogikiB i XiHOK, Ak B Y/THA, Tak i B rpynax HeonpoMiHeHOro KOHTponto, X po3BuHynacs 3Hau-
Ho paHiwe IXC. HociiictBo reHoTuny TT nonimopdismy rs966221 rena PDE4D36inbLuye puank po3sutky IM y yonosikis-
YITHA 6ynb-siKoro BiKy, @ B HEOMPOMiHEHOMY KOHTPOAi — 3 65 POKiB y 40/10BiKiB i 3 60 poKiB y XiHOK. [Ins xiHoK-YJIHA
He OTPMMAHO AaHWX MPO acouialito reHoTUNy gaHoro nonimopdismy 3 IM.
Knio4oBi cnoBa: yyacHukM nikBigauii Hacnigkie aBapii Ha YopHobunbebkint AEC, ioHi3yloue BUNpPOMiHIOBaHHS, rinep-
TOHiYHa XBOpOO3, ilwemiyHa xBopoba cepus, iHhapKT Miokapaa, reHaepHi BiAMiHHOCTI, noniMopdism rs966221 reHa
PDEA4D.
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GENDER DISPARITIES OF CIRCULATORY DISEASE PROGRESS IN
THE CHORNOBYL ACCIDENT CLEAN-UP WORKERS AND PHOS-
PHODIESTERASE 4D GENE rs966221 POLYMORPHISM

Objective. Evaluation of the hypertensive disease (HD) and coronary heart disease (CHD) progress in the Chornobyl
NPP (ChNPP) accident clean-up workers (ACUW) and persons not exposed to ionizing radiation depending on gen-
der and genotype of the phosphodiesterase 4D (PDE4D) gene rs966221 polymorphism.
Materials and methods. There were male ACUW (ACUWm; n=515) and female ACUW (ACUWf; n=145) involved in the
study since 2013 till 2018. Participation in the clean-up works took place in 1986-1987. The control group includ-
ed male (CGm; n=162) and female (CGf; n=120) persons not exposed to ionizing radiation. All study subjects have
had neither signs nor symptoms of HD or CHD before the ChNPP accident.
Results. Review of the Kaplan-Meier survival tables indicated that according to median survival the HD emerged in
ACUWm and ACUWf in a younger age (47.5 + 0.6 and 50.7 + 0.7 years old, respectively) vs. CGm or CGf (54.9 + 1.1 and
54.4 + 1.1 years, respectively). The same was true for CHD where the median values were (56.8 + 0.5), (61.2 + 0.8),
(61.6 + 1.0) and (64.2 + 1.4) years respectively. Review of cumulative incidence of HD and CHD revealed no associ-
ation of the PDE4D gene rs966221 polymorphism with the diseases of concern. The TT gene carrier state compared
to the CC or CT genes features an increased risk of myocardial infarction (MI) 2.9 times in ACUWm, 4-fold in CGm, and
5.5 times in CGf (p < 0.05). No any gene carrier state was associated with MI in the ACUWf. Onset of menopause was
followed by an increase in HD incidence vs. males.
Conclusions. The male and female ChNPP ACUW were developing HD and CAD at a younger age compared with cor-
responding non-irradiated control. In male ACUW in comparison with female ACUW the cumulative morbidity rate
for MI was higherin any age range, whereas for CAD it was higher from 23 to 74 years, and for HD from 25 to 53 years
of age. In male and female ACUW as well as in non-irradiated control the HD developed much earlier than CHD. The
carrier state of TT genotype of PDE4D gene rs966221 polymorphism increases the risk of MI in males of all ages, in
the non-irradiated controls it is increased in 65 years for men and in 60 years for women. No data on association of
the genotype of the described gene polymorphism with MI were found in female ACUW.
Key words: Chornobyl accident clean-up workers, ionizing radiation, arterial hypertension, coronary heart disease,
myocardial infarction, gender disparities, PDE4D gene rs966221 polymorphism.
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BCTYII

B ingycTpiasibHO pO3BMHEHUX KpaiHax CepLieBO-CyIUHHI
3axBopioBaHHsI (CC3) € crpaBXHBOIO EITiIeMi€I0 CTO-
qitra. Y 2015 poui B €Bpori 0yno Bu3HayeHo 11,28 miaH
HOBUX BUMAIKiB CEPLEBO-CYIMHHUX 3aXBOPIOBaHb:
5,84 muH cepen KiHOK i 5,44 MJIH cepen 4oJoBiKiB. Ha
nomo Ykpainm npunagaino 0,83 MutH BHITanKiB i cepen
JKIiHOK iX Oyno 3HauHo Oinbire (0,47 MJIH), HiX cepell 40-
noBikiB (0,36 mutH) [1]. CyTTeBi BiIMiHHOCTI iCHYIOTb
MixX moka3zHMKamMu cmepTHocTi Binm CC3 y 4OJO0BiKiB i
XKiHOK [1, 2], KIIHIYHOTO mepeOdiry imeMigHoi XBOpoou
cepug (IXC) ta aprepianbHOi rinepTeHsii [2, 3], moim-
peHOCTi (haKTOpiB pU3MKY Ta CTYIIEHS iX BIUIMBY Ha PO3-
BUTOK KapAioBAaCKYJSIPHUX TIOMiid, HAasIBHOCTI KOMOP-
OigHoi1 maroJorii [4].

INTRODUCTION

Cardiovascular disease (CVD) is a real epidemic of
the century in the industrially developed countries.
The 11.28 million new cases of cardiovascular dis-
ease were identified in Europe in 2015 with 5.84
million in women and 5.44 million in men.
Ukraine accounted for 0.83 million cases among
them with considerably more (0.47 million) in
women than in men (0.36 million) [1]. There are
significant disparities between males and females
in CVD death rates [1, 2], clinical course of coro-
nary heart disease (CHD) and hypertensive disease
(HD) [2, 3], prevalence of risk factors and their
role in development of cardiovascular events, and
presence of comorbidities [4].

(1) 264
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CraH ceplLeBO-CYIMHHOI CHUCTeMU y OcCiO KiHOYOi
CTaTi JOCUTH IIMPOKO BMBYABCS, ajie II¢ HEe CTOCYBa-
JIOCh XXiHOK, $IKi 3a3HaJii padialliliHOro BIUIMBY BHa-
crnimok aBapii Ha YopHoOunbchkiiit AEC (HAEC), He
MPOBOAMIIOCH MOPiBHSHHS 1X 310pOB’S 3 UOJIOBIKaMU, B
neplily yepry ydacCHMKaMM JIiKBiJalil HacliaKiB aBapii
(YJIHA). Y xinok-YJIHA npaktnaHO He BUBYAIach re-
HeTUYHA TIPUXUJIbHICTb JO XBOPOO CEpLIEBO-CYAUMHHOIL
CUCTEMM, XO4Ya TaKi MOCJIIXEHHSI NPOBOIWINUCH Yy
JKIHOK 3arajibHoi momysuii [5, 6] Ta yonosikis-YJIHA.
Y ocraHHiX ouiHIOBaau acouiauito SNP83-rs966221
(single nucleotide polymorphism) rena ¢ocdoniecrepa-
3u 4D (PDE4D) 3 pu3aKOM PO3BUTKY iH(apKTy MioKap-
na (IM) [7, 8].

META

BuzHauut 0COOIMBOCTI PO3BUTKY TillEPTOHIYHOI XBO-
poou (I'X) ta IXC B YIIHA na HAEC i HeonmpoMiHeHUX
ocid 3ajJiexXHO BiJ CTaTi Ta TEHOTHUITY ITOJIiMOP(]i3My
1s966221 rena PDE4D.

MATEPIAJIN I METOJIN

3a mepiox 3 2013 mo 2018 pp. obcrexxkeHo 515 yo-
noBikiB-YJIHA (rpyna 1, YIHA-4) i 145 xinok-YJIHA
(rpyma 2, YJIHA-x) 1986—1987 pp., a Takox 162 4o-
JoBiku Ta 120 KiHOK, $IKi He 3a3HaaM paaialliiHOro
BIUIMBY (BimmosigHo rpymu 3 i4, KI'-ui KI'-x). Ak YJI-
HA, tak i HeomnmpoMiHeHi Mali€eHTW MOTPAIUISIA B
KJIiHiKY 3a 3BepHEHHSIM. Y NOCJiIKeHHS BBIMILIU BCi,
XTO 3BEPHYBCS, SIKIIO BOHM HE Maid O3HAK CEPLIEBO-
cynuHHUX 3axBopioBaHb (CC3), 30kpema rimep-
toHiuHoi xBopobu (I'X) ta IXC, no aBapii Ha HAEC.
Hiarno3 CC3 BCTaHOBIIOBaJM Yy BiANOBIAHOCTI 10
CTaHIAPTIB JiarHOCTUKU, MPUUHATHUX B YKpaiHi [9] Ha
OCHOBIi KJIiHiIKO-1a00paTOPHOro OOCTEXEHHS, €JIeKT-
pokapaiorpagiutHoro gociimkeHHs (EKI), mo6oBoro
moHiTopyBaHHsa EKI, EKI' 3 HaBaHTaXXyBaJbHUM TeC-
TyBaHHSIM, exojonmiaepkapaiorpadii Ta peTpocrnek-
TUBHOrO aHalidy MeAU4YHOI JOKyMeHTauii. B mocnin-
JKEHHSI He BKJIIOYAJIM OCi0, XBOpPUX Ha peBMaTU3M Ta
iHILI CUCTeMHi 3aXBOPIOBAHHSI, TillO- Ta rinepTupeos, 3
TeMOIMHAMIYHO 3HAYyIIMMU BagaMM CepIs, a TaKOXK
THX, XTO OJIEPKYBaB XiMio- Ta pajaioTeparlito 3 IPUBOIY
OHKOJIOTIYHUX 3aXBOPIOBAHb.

EnexTpokapaiorpamy peecTpyBajii Ha OaraToKaHaJIb-
HoMy enekTpokapmiorpacdi Bioset 6000 (HimeuuuHna).
st no6oBoro moHitopyBaHHs1 EKI' BUKopucToByBaiu
cuctemy MoHiTopuHry EKI «DiaCard-1I» ¢ipmn
«ConbBeiir» (YKpaiHa). YIbTpa3ByKOBE JOCHiIKEHHS
ceplsl BUKOHYBaJIM 3a JOIOMOToI0 cucteMM Diagnostic
Ultrasound System DS-N3 (Mindray). MomaekynsipHO-

The cardiovascular health in females has been
studied extensively, but this was not the case for
women who were exposed to ionizing radiation after
the Chornobyl NPP (Chernobyl Nuclear Power
Plant) accident. Either there were no comparisons
of their health with men, primarily with the acci-
dent clean-up workers (ACUW). Genetic predispo-
sition to cardiovascular disease was almost not stud-
ied in female ACUW, although such studies were
conducted in the general population [5, 6] and male
ACUW. In the latter, the association of 4D phos-
phodiesterase gene (PDE4D) SNP83-1s966221
(single nucleotide polymorphism) with the risk of
myocardial infarction (MI) was evaluated |7, 8].

OBJECTIVE

Evaluation of the HD and CHD progress in the
ChNPP ACUW and persons not exposed to ioniz-
ing radiation depending on gender and genotype
of the PDE4D gene 1s966221 polymorphism.

MATERIALS AND METHODS
Male ACUW (ACUWm; Group 1; n=515) and
female ACUW (ACUWT; Group 2; n=145) were
involved in the study since 2013 till 2018. They have
participated in the clean-up works in 1986—1987.
The control group included male (CGm; Group 3;
n=162) and female (CGf; Group 4; n=120) persons
not exposed to ionizing radiation. Both the ACUW
subjects and non-irradiated patients were admitted to
the clinic when seeking a medical care. The study
included all those who applied if they had no signs of
CVD with HD and CHD in particular before the
ChNPP accident. The CVD was diagnosed in accor-
dance with diagnostic standards adopted in Ukraine
[9] on the basis of clinical and laboratory examina-
tion, electrocardiography (ECG) data, daily ECG
monitoring pattern, ECG loading test, Doppler
echocardiography and retrospective review of med-
ical records. No individuals with rheumatic fever or
any other systemic diseases, hypothyroidism or
hyperthyroidism, hemodynamically relevant heart
defects, otherwise receiving chemotherapy and/or
radiotherapy for cancer were included in the study.
Electrocardiogram was recorded on a multi-
channel electrocardiograph Bioset 6000 (Germa-
ny). The ECG monitoring system «DiaCard-1I» of
Solveig (Ukraine) was used for the daily ECG
monitoring. Heart ultrasound examination was
performed using the Diagnostic Ultrasound
System DS-N3 (Mindray). Molecular genetic
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TeHEeTUYHI TOCIiIXKEHHST TTPOBOIMIIA 3TiTHO 3 METOIM-
Ko10, onucaHo B [10].

CratnctnaHa od0poOKa pe3ybTaTiB JOCTiIKeHb TIPO-
BeJeHa 3a JOMOMOIol0 KOMIT IoTepHoi mporpamu SPSS
22 (o3HaliomyioBajibHa Bepcis). BuKopucToOByBalMCh
METOIU OIMCOBOI CTATUCTUKH, aHAJIi3 TaOIUIIb CIIPSTKe-
HOCTI, MOPIiBHIHHS cepeIHiX (t-KpuTepiii, omHopaKTOp-
HUI IUCTIepCiiHUI aHai3), a TaKOX KOPENALiifHUIA Ta
perpeciiiHuil aHali3u, aHaji3 BUXKMBAHHS (TaOJuLIi BU-
>KuBaHHs, meton Kanmnana—Meiiepa).

PE3VJIBTATU JOCIIIZKEHHA

Ipynu obcTexXeHNX XBOPUX AOCTOBIPHO HE PO3Pi3HSIN-
cs 3a BikoM Ha 26 KBiTHS 1986 poky — maTy aBapii Ha
YAEC, kpiMm YJIHA-41 i KI'-9 (ta6n. 1). YIHA-x i KI'-
4 Oynu nocToBipHO crapiui Bix YJIHA-4 Ha MOMEHT oc-
TaHHBOTO OOCTEeXeHHsI. BUKOpHUCTaHHS CKIagHUX Me-
TOJIB aHaIi3y MPU CTATUCTUYHIN 0OpOOLIi TaHUX 103BO-
JINJIO BUPIBHSITU Li BiKOBI BigMiHHOCTI. I3 ymncia Bcix
oci0, gKi Opanu ydyacTb y JiKBifallili HaclinKiB aBapii
(JIHA), mo3a 30BHIIIHLOTO BUITIPOMiHIOBaHHSI BU3HAYE-
Ha'y 268 40J10BiKiB i 47 XiHOK i B 000X rpymnax IoKa3Hu-
KM HE TIANOPSIKOBYBAINUCh 3aKOHY HOPMAaJIbBHOTO PO3-
noxiny 3a tectom Konmoroposa-CwmipHosa ta ILlamipo-
Bunka. BukopuctaHHsS HemapaMeTpUUYHUX METOJiB
MOPiBHSIHHS HE BUSIBWIO JOCTOBIpPHOI Pi3HMIII cepeaHix
noka3HukiB (Z KoamoropoBa-CmupHosa = 1,217, p =
0,103), xoua no3a y yosogikiB-YJIHA Oyia BaBiui Oijib-
11010, HiX y XiHOK-YJIHA.

AHaJi3 3MiH CTaHy ceplLeBO-CYAMHHOI CUCTEMU, PO3-
BuUTKy I'X Ta IXC He BUSIBUB BipOTiZHOTO 3aKOHOMipHO-
ro 3B’SI3Ky 3 03010 30BHIIIIHBOTO OMPOMIHEHHS aHi y
YOJIOBIKiB, aHi y >KiHOK.

VY xiHok-YJIHA, vactilmie, Hixk y 4osoBikiB-YJIHA,
BusBis I'X, IXC i moegnanna I'X 3 IXC. B KI'-4 no-
Jis1 mauieHTiB 3 I'X Oyna JDOCTOBIpHO HMXKYa, HiX Y
VJIHA-4. KonMBaHHSI 4acTOT Takol KJIiHIYHOI (hopMU
IXC, 9K creHOKapais Harpyrv, He MajMu JOCTOBiIpHUX
po36ixkHocTei B rpymax. Cepen xiHOK gk YJIHA, Tax i
KT, e Oyn0 BUIaaKiB BUSBJIEHHS CTEHOKAP/Iii MepIIOro
(dyHkuionansHoro knacy (PK), ane y xxiHok-YJIHA Oy-
Jla TOCTOBipHO OijibllIa BiTHOCHA KiJbKiCTb OCi0O 3i cTe-
Hokapaieio @K Il B mopiBHSIHHI 3 HEONMPOMIHEHUM
KOHTpoJsieM i yonoBikamu-YJIHA. BonHouac y ocTaHHiX
yacrimre 3ycTpiuaeTbes creHokapmaist @K 111, a i HaliBu-
1a yacrora 3agikcoBana y xkiHoK KI. ¥ 4osoBikiB rpy-
mu 1 i rpynu 3 KiJBKIiCTh TAIli€EHTIB 3 TTIepeHeceHnM M
OyJ1a BUILIOIO, HiXX Y >KiHOK TpyIl 2 Ta 4, B TOI e yac y
XKiHOK-YJIHA mocTiH(apKTHUI KapAioCKIepo3 3yCTpi-
yaBCd JNOCTOBIpHO pifllle MOPIBHSIHO 3 BiAMOBIAHUM
KOHTPOJIEM.
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studies were performed according to the method
described in [10].

Statistical processing of all the research results
was carried out using the SPSS 22 software (trial
version). Methods of descriptive statistics, review
of contingency tables, comparison of averages (t-
criterion, single-factor dispersion analysis), as well
as correlation and regression analysis, survival
analysis (survival tables, Kaplan-Meier method)
were used.

RESULTS

There was no significant difference between the
groups of patients by age on April 26, 1986 i.e. the
date of the ChNPP accident, except for ACUWm and
CGm (Table 1). The ACUWT and CGf were signifi-
cantly older than ACUWm at a time of last examina-
tion. Application of the complex review methods in
statistical processing of data allowed aligning these age
differences. External radiation dose was determined
in 268 men and 47 women from the total number of
persons involved in ACUW. In both groups at that the
values were not subject to the normal distribution law
by the Kolmogorov-Smirnov test and Shapiro-Wilk
normality test. Application of nonparametric com-
parison methods revealed no significant difference
in the mean values (Z value by Kolmogorov-Smir-
nov = 1.217, p = 0.103), although the dose in male
clean-up workers was twice as high as in female ones.

Review of changes in cardiovascular health, of
the progress of HD and CHD revealed no signifi-
cant regular relationship with the dose of external
radiation in either men or women.

The HD, CHD, and their comorbidity were more
often diagnosed in ACUWT vs. ACUWm. The pro-
portion of HD patients was significantly lower in the
CGm vs. in the ACUWm. Variation of frequency of
angina pectoris as a clinical form of CHD were of no
significant difference in the groups. There were no
cases of angina pectoris of the first functional class
(FC) among ACUWTf and CGf, but there was a sig-
nificantly higher relative number of people with angi-
na pectoris FC II in ACUWTf vs. unexposed control
and ACUWm. At the same time, the angina pectoris
FC IIT was more often found in the latter, and its
highest frequency was recorded in CGf. The number
of patients with previous MI was higher in men from
both Groups 1 & 3 vs. in women of Groups 2 & 4,
while at the same time, the post-infarction car-
diosclerosis was significantly less frequent in female
ACUW vs. the corresponding control.
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Ta6bnuusa 1
KniniuHa xapakTepucTuka obcrexkeHux nauieHris, M+SD Ta a6c.
Table 1
Clinical characteristics of examined patients, M+SD and n (%)
YNTHA HeonpomiHeHi ocoou
E‘%ﬁ::"m ACUW Non-irradiated persons P12 P1-3 P2-4
rpyna/group 1 rpyna/group 2 rpyna/group 3  rpyna/group 4
CepenHiit Bik Ha MOMEHT aBapii, PoKu 37,9+8,9 39,5+7,4 36,0+10,6 38,979 >0,06 <0,06 >0,05
Mean age at the moment of accident, years
CepeaHiit Bik Npy 0CTaHHLOMY 0OCTEXEHHI, POKM 64,0£11,0 68,9+7,5 65,4+10,6 68,4+8,0 <0,05 <0,001 >0,05
Mean age at a moment of last examination, years
MornunyTa f03a onpomiHenHs, clp cGy) 54,0+103,2 (n=268) 23,0+21,5 (n=47) >0,05
Absorbed radiation dose, cGy
X/ HHD 477 (92,6) 141 (97,2) 140 (86,4) 116 (96,7) <0,01 <0,05 >0,05
IXC / CHD 415 (80,6) 130 (89,7) 139 (85,8) 101 (84,2) <0,01 >0,06 >0,05
X 3 IXC / HD with CHD 377 (73,2) 126 (86,9) 117 (72,2) 97 (80,8) <0,001 >0,05 >0,05
IXC, cTeHokappist cTabinbHa 292 (56,7) 73 (50,3) 88 (54,3) 49 (40,8) >0,06 >0,06 >0,05
CHD, stable angina pectoris
®K/FCI 12 (4,1) 0 3(3,4) 0 <0,001 >0,05 -
Il 178 (61,0) 56 (76,7) 63 (71,6) 30 (61,2) <0,001 <0,05 <0,01
1] 97 (33,2) 17 (23,3) 19 (21,6) 18 (36,3) <0,05 <0,01 <0,05
Kappiocknepoa nocTiHpapkTHMiA 136 (26,4) 12 (8,3) 37 (22,8) 22 (18,3) <0,001 >0,05 <0,05
Post-infarction cardiosclerosis
Cepugesa HegocTatHicTb / heart failure 342 (66,4) 127 (87,6) 121 (74,7) 102 (85,0) <0,001 <0,05 >0,05
K/ FCI 227 (66,4) 99 (78,0) 84 (69,4) 70 (68,6) <0,01 >0,06 >0,05
IIA 103 (30,1) 26 (20,5) 28 (23,1) 28 (27,5) <0,05 >0,05 >0,05
I 12 (3,5) 2(1,6) 9(7,4) 4(3,9) >0,056 >0,056 >0,05
lMopyLueHHs putMmy cepuis / arrhythmia 226 (43,9) 38 (26,2) 95 (58,6) 47 (39,2) <0,001 <0,001 <0,05
Brokaam Hixok nyuka [ica, 78 (15,1) 17 (11,7) 39 (24,1) 15(12,5) >0,05 <0,05 >0,05
Blockade of His bundles branches
B TOMY YMCHIi MOBHI 16 (3,1) 4(2,8) 13 (8,0) 2(1,7) >0,06 <0,06 >0,05
including complete blockage
AB-6nokaay / AV-blockade 50 (9,7) 8(5,9) 17 (10,5) 4(3,3) >0,05 >0,06 >0,05
CynyTHiit LyKpoBwii piabet, Tvn 2 128 (24,9) 40 (27,6) 38 (23,5) 39 (32,5) >0,06 >0,05 >0,05
Comorbid type 2 DM
locTpe nopyLueHHst MO3KOBOrO KpoBoobiry B aHamHesi 48 (9,3) 14(9,7) 8(4,9) 10 (8,3) >0,06 <0,06 >0,05

Cerebrovascular accident in a history

CepueBy HegocTaTHicTh (CH) yacrine giarHocTyBa-
mmy YIIHA-x B mopiBHsAHHI 3 YIIHA-u, ane i B Tux, i
B iHIIMX BOHA 3yCTpivajach piflie, HixX y 40JIOBiviii Ta
xkinouit KI. B YJIHA-u OGyna 6inblia yacTka XBOpUX 3
Tskyoio CH 1IA, wixx B YJIHA-X, a B ocTaHHiX — 3
CH I. He Oysio BUSIBJIEHO JOCTOBIPHUX PO3XOIKEHb Y
yactoTi CH IIb cepen mauieHTiB yCiX HOCHiIXKEHUX
TpyI.

Cepen yonosikiB-YJIHA Oyso Ginblile naiieHTIiB 3 MMO-
PYILIEHHSIMU PUTMY Y BUTJISIII HAOIIJTYHOUYKOBUX i IIJTY-
HOYKOBUX €KCTPACHUCTOJI, MapOKCU3MaJIbHOI Ta
nocTiiiHo1 GidbpuIsILii epeacepib, HixX y xKiHOK-YJIHA,
aje i y TMX, i B iHIIIMX YacToTa IIi€l MaToaoTii 3ycTpivya-
JIach pijillie MOPiBHSAHO 3 HEOMPOMiHEHUM KOHTPOJIEM.
bnokanu Hixoxk myuka I'ica Ta AB-6;10Kaau 10CTOBIpHO
He BiJIPi3HSJIMCS Y YOJIOBIKIB i XXiHOK, SIKi Opajiu y4acTb

Heart failure (HF) was more often diagnosed in
ACUWTF vs. ACUWm, being however less frequent
in both than in CGm and CGf. There was a greater
proportion of patients with more severe HF FC
IIA in the ACUWm vs. ACUWT. In the latter a HF
FC I was diagnosed more often. There was no sig-
nificant difference in the frequency of HF FC IIB
among the patients of all studied groups.

There were more patients with heart rhythm dis-
orders featuring supraventricular and ventricular
extrasystoles, paroxysmal and permanent atrial
fibrillation among the male ACUW, than in female
clean-up workers. These disorders however were
less frequent compared to non-irradiated control.
The bundle-branch blocks and AV blocks were not
much different between male and female clean-up
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B JIHA, Te X caMe CTOCYETbhCS i TAaKUX CYIMYTHiX 3aXBO-
pIOBaHb K LYKPOBUIA Aia0eT i rocTpe MOpyILIEHHS MO3-
KOBOTO KpPOBOOOIrY.

Sk BugHO 3 Ta6n. 1, y xiHok, gk YJIHA, Tak i rpynu
HeoInpoMiHeHoTo KoHTpoJto, yactota ['X, IXC i CH 0y-
Jla BUIIA, HiXK Yy YOJIOBiKiB 000X IpyM, MPOTE Y OCTAHHIX
IXC xapaxkrepu3yBajach OiJbII TSKKAM KITIHIYHUAM TIe-
pebiroM, 110 MPOSIBISIIOCS OiMBIIOK YaCTOTOIO TOCTPO-
ro IM B aHaMHe3i, MOPYILIEHHSIMU PUTMY i TIPOBITHOCTI,
CH BHMCOKOTO CTymneHs.

Amnani3 po3Butky I'X miciss YopHoOUILCHKOI aBapii B
VJIHA i B KOHTpoOJIi y YOJIOBIKiB i KiHOK i3 3aCTOCYBaH-
HaMm Metony Kammana—Meiiepa mokaszaB, IO OiTbII
IIBUAKE HaKONMMYEeHHs HoBUX BunaakiB I'X i,
BIAMOBIAHO, 3MEHIIIEHHS YaCTKU JIIoJei 0e3 03HaK 1IbOTO
3axBopioBaHHs, Bu3Hauwiu B YJIHA-u (puc. 2A). Li
JaHi 11e pa3 MiATBEPAWIM Pe3yJIbTaTh, OTPUMaHi 2 pOKU
TOMY B JOCHIIKE€HHi 3 MEHIIUM YUCJIOM OOCTEXEHUX
oci6 [11]. I'X po3Bunynacst B YJIIHA-4 y OijiblI MOJIOAO-
My Bili mopiBHsHO 3 YJIHA-x Ta KI'-4, mipo 1110 cBimun-
JIM TIOKA3HUKMW MediaHU BWXKUBaHHS, TOOTO BiK, Mpu
SIKOMY HaKOMMWYeHa 3aXBOPIOBaHiCTh ckagaia 0,5 (tabJr.
2). Y BiKoBOMY miama3oHi Big 53 mo 75 pokiB HaKommye-
Ha yacTtoTa 3axBopioBaHocTi Ha I'X B YJIHA-x Oyna Bu-
me, HixX B YJIHA-M. Jlor-panrosuii Kkpurtepiii mokasan
BiICYTHIiCTb TOCTOBIpHMX BiIMiHHOCTE KPWBHUX BWKHU-
BaHHs B YJIHA 4os0Bivoi Ta xxiHo4oi ctari (%> = 0,736, p
= 0,391), Toni sk kputepiit bpecioy (B 10ro 0OCHOBi BU-
KOPUCTOBYEThLCS  iHIIUKA  aArOPpUTM  PO3PAXYHKY)
CBiTUMTBL NpOo JO0CcTOBipHUI po3BUTOK I'X y rpymi YJIHA-
K Ha 2—3 pOKM Ti3Hile B mopiBHAHHI 3 YJIHA-u (y* =
4,298, p = 0,038). Y onpoMiHeHMX YOJOBIKiB i XiHOK
MejiaHa BUXKMBaHHS OyJa Ha 7,4 i 3,7 poKy MeHIla, HixX
Y BiIMOBiIHMX KOHTPOJBbHUX rpynax (Tao. 2). Po3pizHs-
JIMCS TIOPiBHIOBAHI TPYIM i 3a TOKa3HUKAMU CepeaHbO-
ro BIKMBaHHS. JIor-paHTOBUII TeCT MOKa3aB HasBHICTb
JOCTOBIPHMX Pi3HULIbL KPUBUX HAKOIIMUYEHOI 3aXBOPIOBa-
HocTi K Mix YJIHA-u ta KT-u (y* = 28,407, p = 0,000),
tak i Mix YJIHA-x Ta KI'-x (}* = 5,483, p = 0,019).

Hakonuuena yactora IXC B YJIHA-u B nmiama3oHi
BiKY Bia 23 mo 74 pokiB Oyjia HalBUIIOIO MOPiIBHSIHO
3 iHmumMu rpynamu (puc. 1b, Tadn. 3). Meniana Bu-
xkuBaHHY B YJIHA-u Oyna Ha 4,8 i 4,4 poky MeHIIa,
Hix y KI'-u i YJIHA-X BiAMmoBiZHO, a B OCTaHHIX —
Ha 3 poku MeHmIa, HixX B KI'-Xx. ¥ mopsiaky 30i1b-
IICHHS 3HAaYeHb CePeIHbOr0 PiBHS BMXWBAHHS TPY-
v po3TallyBajJucsl HAacTymHUM uyuHoM: YJIHA-u,
KTI'-u, YJIHA-x i KI'-3x. 3a pe3yabTaTaMu JIOT-paH-
roBOI'0 TECTy AMHAMiKa KPMBMX HAKOIMYEHOI XBO-
pobMu Mana JOCTOBipHiI BiAMiHHOCTI Mix YJIHA-u i
VIHA-x (x* = 19,172, p = 0,000), YJIHA-u i KI'-u

workers. The same is relevant to comorbidities
such as diabetes mellitus and acute cerebrovascu-
lar accidents.

As can be seen from Table 1, the incidence of HD,
CHD and HF was higher in ACUWf and CGf than
that ACUWm and ACUWT. In the latter however the
CHD was characterized by a more severe clinical
course, manifested through the higher incidence of
acute MI in a history, heart rhythm disorders, heart
conductivity abnormalities, and high-grade HE

Review of HD development after the ChNPP
accident in the ACUW and in control of both men
and women (with the Kaplan-Meier method
applied) showed a more rapid increase of the new
cases of HD and, accordingly, a decrease in the pro-
portion of people without signs of this disease in the
ACUWm (Fig. 2A). These data reaffirmed the results
obtained two years ago in a study in a smaller number
of subjects [11]. The HD cases had occurred and
developed in the ACUWm at a younger age vs. in
ACUWTf and CGm. It was evidenced by the median
survival, that is, the age at which the cumulative mor-
bidity was 0.5 (Table 2). In the age range of 53 to 75
years the cumulative incidence rate of HD was high-
erin ACUWTf'than in the ACUWm. The log-rank cri-
terion indicated no significant difference in survival
curves of the males and females (x> = 0.736, p =
0.391), while the Breslow criterion (based on anoth-
er calculation algorithm) indicated a reliable devel-
opment of HD in the ACUWTf group for the 2—3
years later vs. ACUWm (> = 4.298, p = 0.038). The
median survival in the irradiated men and women
was 7.4 and 3.7 years lower than in the corresponding
control groups (Table 2). The study groups were dif-
ferent in the average survival rates. The log-rank test
showed presence of reliable differences in cumulative
morbidity curves both between the ACUWm and the
CGm (y* = 28.407, p = 0.000), and between the
ACUWTfand CGf (y* = 5.4883, p=0.019).

Cumulative frequency of CHD cases in the
ACUWm in the age range from 23 to 74 years was the
highest in comparison with other groups (Fig. 1B,
Table 3). Median survival rate in the ACUWm was
4.8 and 4.4 years less than in the CGm and ACUWT,
respectively. In the latter it was 3 years less than in the
CGf. In ascending order of the average survival rates
the groups were as follows: ACUWmM, CGm, ACUWf
and CGf. According to the log-rank test results the
time course of the curves of the cumulated disease
featured a significant difference between the
ACUWm and ACUWT (x> = 19.172, p = 0.000),
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Ta6nuusa 2

CepepHa i MmepiaHa (NOKAa3sHUK + CTaHAAPTHA MOMMAKA) Yacy BMXXMBaAHHA (BiK nauieHta) npu po3sutky X B

VJIHA i Kl yonoBiyoi Ta »iHouoi cTaTi
Table 2

Mean and median (value x standard error) for HD survival time (patient's age) in ACUW and control group of

both genders

Fpynu / groups Cepepts / mean 95% Al / CI' Megiana / median 95% Al / Cl
1 48,7+0,6 47,6 — 49,9 475%0,6 46,3 — 48,7
2 50,7 +0,9 48,9 — 52,6 50,7+0,7 49,4 — 52,0
3 56,1 £ 1,2 53,7 - 58,4 54,9+1,1 52,7 - 57,1
4 54110 52,4 — 56,4 54411 52,3 — 56,7

MpvmiTka. 'B paiii Ta iHwmMx Tabanusx Ta Tekci [l — A0Bipumii iHTepean.
Note. 'In this and following tables and text Cl is the confidence interval.

(x*=27,323,p=10,000) i YIHA-x i KI'-x (y*= 7,024,
p = 0,008).

Axio Bukopuctatu 70-pidyHUMA BiK SIK KOHTPOJIbHY
TOYKY, TO 3 oro gocsarHeHHsaMm B rpyni YJIHA-4 Ha-
konuyeHa yactora I'X oyna 92,5 %, a IXC — 93,6 %.
Cepen YJIHA-x i gani cknaau BigmosigHo 94,6 % i
84.2%,BKI-4—78,9 % ta79,1%,asKI-x—91,0%
i69 %.

IIpoBeneHuii aHami3 mokasas, 1110, B LILJIOMY, NalliEHTU
Bcix rpyn 3axBopiau Ha I'X panimre, Hixk Ha IXC. Tak,
VIJIHA-u, pgocsranyM HaKOINMWYEHOI YacTOTU 3aXBOPIO-
BaHHs Ha ['X piBHoi1 0,5 (50 %) Ha 9,3 poky paHilire, HixX
IXC, YIHA-x — Ha 10,5 poky, nauient KI'-y — Ha 6,7
poky i KI'-xx — Ha 9,8 poxy.

BpaxoBytoun, 1110 B psili OrJIIA0BUX ITyOdiKalliit Oy-
JIo TToka3aHo 30inbiieHHsa yactotu CC3 micas Hac-
TaHHS MeHoTay3u [2, 3, 12], HaMu TIpoBeAeHO aHamli3

ACUWm and CGm (x> = 27.332, p = 0.000),
ACUWTfand CGf (x> = 7,024, p = 0,008).

If taking the age of 70 as a control point, then
when reaching it the cumulative incidence of HD
was 92.5%, and of CHD was 93.6% in the ACUWm
group. In its turn these values were 94.6% and
84.2% respectively among the ACUWT, 78.9% and
79.1% in CGm, 91.0% and 69% in CGf groups.

The data review showed that, in general, patients
of all groups have got HD earlier than CHD. Speci-
fically the ACUWm reached the cumulated HD
frequency of 0.5 (50%) 9.3 years earlier than CHD,
ACUWT 10.5 years earlier, subjects in the CGm 6.7
years before, and CHf patients 9.8 years before.

Given that a number of review publications showed
an increase in CVD incidence upon menopause [2, 3,
12], we analyzed some values to determine any possi-
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MOKAa3HMKIB 111 BU3HAYEHHS MOXKJIMBOTO BILUIMBY Me-
Honay3u Ha po3BuTtok I'X Ta IXC. B mociimkeHHs
yBinm 87 xinok-YJIHA i 84 XiHKuU 3 Tpynu KOHT-
poito, y akux (akT i yac HaCTaHHS MeHoMay3u OyJo
MiATBEPIKEHO 0OCTEXXeHHSIM Yy TiHekosora. CepenHii
BiK HaCTaHHSI MeHOIIay31 OYB MPaKTUYHO OJTHAKOBUI1
B rpyni YJIHA-x i KI'-x, BigmosigHo (49,2 £ 5,7) i
(49,6 £ 5,6) pokiB. CepenHiii Bik, Ipu SIKOMY PO3BU-
HyJsacg I'X, 0yB BiporinHo HuxxuuMm (p = 0,019) B YJI-
HA-x (48,2 £ 10,3) pokiB) B mopiBHsIHHi 3 KI'-x
(52,1 £ 10,6) pokis. B YJIHA-x po3sutok I'X Bure-
pemkaB HacTaHHSA MeHomay3u y 39 xiHok (47,0 %), a
B KI' — y 29 xinok (36,3 %). B o60x rpymax I'X B3a-
raji He po3Buiacs y 4 oci6. OcKilbKM BiK HaCTaHHS
MeHoMay3U y KiHOK 000X I'pYIl HE MiAKOPSIBCS 3aKOHY
HOpMaJbHOTO PO3MOAiNy, BianosigHo mo Tecty Koi-
moropoBa-CmipHoBa Tta Illamipo-Binka, To ans
MOPIBHSIHHS Yacy HAacTaHHS MEHOIIay3U i PO3BUTKY
I'X 3acTocoByBanu HenapameTpuuHuit meton Binkok-
coHa. CepenHs pizHunsd B YJIHA cknanmana 0,9 poky i
Oysa HemocToBipHow (Z BinkokcoHna ckiana -0862,
p = 0,388), Toai IK B HEOMPOMiHEHOMY KOHTPOJIi Me-
HoIlay3a JOCTOBIpHO HacTaBajla B CepeaHbOMY Ha 2,6
poky paniiie po3BuTky I'X (Z Binkokcona -2,032, p =
0,042).

IIo crocyerbes IXC, To Tinbku y 9,2 % YIHA-x i
8,7 % KI'-xx BoHa po3BUBaJlacsl paHillle HACTAHHS Me-
Homay34. B mocTMeHoImay3y 1ie 3aXBOpIOBaHHS TakK i He
oyJsio giarHoctoBaHo y 12 YJIHA-x Ta 15 xinok KI. B
VJIHA-x IXC 3'aBunacek B cepegnbomy yepes 10,6 po-
Ky (Z Binkokcona -6,840, p = 0,000), a B KI'-xx — ye-
pe3 11,8 poky niciist MeHonay3u (Z BinkokcoHa -6,222,
p = 0,000).

Jlinii HakomuuyeHoi 3axBoproBaHocTi IM y Bcix 4o-
TUPBHOX TPyIax po3TallloBaHi HA TpadiKy TAKMM YUHOM,
110 (PaKTUYHO He TepeTUHAIUCS Y BiKOBOMY Jiara3oHi
Bim 40 no 80 pokiB (puc. 2). Haitbibi icToTHA pi3HULS
BugBieHa Mixk YJIHA-4 i YJIHA-X (J10r-paHroBuii TECT:
x> = 28,022, p=0,000) i mixx YIHA-x Ta KI'-3x (> = 6,560,

Ta6nuusa 3

ble effect of menopause on the HD and CHD devel-
opment. The study included 87 female ACUW and 84
women in the control group, in which the fact and the
onset of menopause were confirmed by a gynecologi-
cal examination. The average age of menopause onset
was almost the same in the ACUWTf and CGf groups,
namely (49.2 & 5.7) and (49.6 £ 5.6) years, respec-
tively. The average age when the HD developed was
significantly lower (p =0.019) in ACUWTf (48.2 + 10.3
years) vs. CGf(52.1 & 10.6 years). In ACUWfthe HD
development was in advance to the onset of
menopause in 39 women (47.0%), and in CG in 29
women (36.3%) respectively. In both groups there was
no HD at all in 4 people. Since the age of menopause
onset in women of both groups was not corresponded
to the law of normal distribution according to the
Kolmogorov-Smirnov test and Shapiro-Wilk normal-
ity test, the non-parametric Wilcoxon test was used to
compare the time of menopause onset and the HD
development. The mean difference in the ACUW was
0.9 years being insignificant (Z-value from Wilcoxon
test was -0862, p = 0.388), whereas in non-irradiated
control the menopause occurred on average 2.6 years
before the development of HD (Z-value from
Wilcoxon test -2.032, p = 0.042).

With regard to CHD, only 9.2% of the ACUWf
and 8.7% of the CGf had developed it before the
onset of menopause. In postmenopause this disease
was not diagnosed in 12 ACUWf and 15 women in
the CG. The CHD occurred on average 10.6 years
(Z-value from Wilcoxon test -6.840, p = 0.000) after
menopause in ACUWT, and 11.8 years later in CGf
(Z-value from Wilcoxon test -6,222, p = 0.000).

Lines of cumulated incidence of MI in all four
groups are located on the chart in such a way that
they did not actually overlap in the age range of 40
to 80 years (Fig. 2). The most significant difference
was found between the ACUWm and ACUWf
(log-rank test: x*> = 28.022, p = 0.000) and between

CepepHa i mepiaHa (NOKa3HMK + CTaHAApTHA NOMWJIKA) Yacy BUXXMBaHHA (BiK nauieHTta) npu possutky IXC B

VJIHA i Kl yonoBiyoi Ta »iHouoi cTaTi
Table 3

Mean and median (value x standard error) for CHD survival time (patient’s age) in ACUW and control group of

both genders

Fpynu / groups CepepHs / mean 95% Al / Cl Megiana / median 95% Al / Cl
1 56,4 £ 0,4 55,6 — 57,3 56,8 £ 0,5 55,8 — 57,8
2 61,4 0,7 60,1 — 62,7 61,2+0,8 59,6 — 62,8
3 61,2+0,8 59,6 — 62,8 61,6+1,0 59,6 — 63,6
4 63,6 0,9 61,9 -654 642+ 14 61,5 - 66,9
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Figure 3. Cumulative incidence for MI in
ACUW and control group of both genders
depending on age

p = 0,010). He3Baxkarwouu Ha Bi3yaJibHi BiIMiHHOCTI
JguHamiku kpuBux YJIHA-u i KI'-u, pe3yabratu Jior-
paHroBOro TecTy Oyau HemocToBipHUMU ()}* = 1,355,
p = 0,244).

ITpu aHanizi po3BuTKy IM MOKa3HUK MediaHU BUXM-
BaHHSI HE PO3PaxXOBYBaJU, OCKIJIbKU B >KOJHII Ipymi Ha-
KOMMYeHa 4YacToTa 3axBOPIOBAHOCTI HE JOcsria piBHS
0,5. IToka3HMK cepemHbOro BzKMBaHHS B IpyIti YJIHA-u
OyB Ha 6,4 poky meHie, HiX v YJIHA-x, i Ha 1,8 poky
meH1ne, HixX y KI'-a (Ta6ma. 4). Xou B YJIHA-x meniana
cBimumia mpo Oiabll paHHi po3BuTok IXC (Tadmn. 3),
Hixk B KI'-, y BigHomeHHi IM cnocTtepiranacst 3B0OpoT-
HSI KapTHHA: CepelHsI BMKMBAHICTb Y HEOIPOMiHEHMX
KiHOK Oyna Ha 3,9 poKy MEHIIIO, HiXX Y OIPOMiHEHUX,
TOOTO B ocTaHHiX IM po3BuBaBcs B OiJIbII CTapLIOMY
Bili. HeoOXimHO BpaxoByBaTH, 1110 TOKAa3HUK HAKOTIAYE-
HOTO BMXXMBaHHsI a00 HaKOIMMWYEHOI 3aXBOPIOBAHOCTI
(ocTaHHI BUPAXOBYETHCS K |-HaKoIMMYeHe BIKMBAH-
HsI) € PaKTUYHO KYMYJISITUBHOIO BipOTiIHICTIO HACTAaHHS
nonaii [13]. SIkio 3a meBHUT YacoBUiA Bipi30K (y HAILLIO-
My BUMNAAKY 3a 1 pik XXMTTSI) yacTMHA MallieHTiB BUOYJa
i3 crocTepeskeHHs (moMepsin ado Oinblle He 3’ IBUINCS

Ta6nuus 4

the ACUWf and CGth (x* = 6.566, p = 0.01).
Despite the visual differences in the ACUWm and
CGm curves, the log-rank test results were unreli-
able (y* = 1.355, p = 0.244).

In the review of the MI development no medians of
survival were calculated, since in one group the
cumulated incidence rate did not reach the level of
0.5. The average survival rate in the ACUWm group
was 6.4 years less than in the ACUWT, and 1.8 years
less than in the CGm (Table 4). Although the median
value in ACUWf indicated an earlier development of
CHD (Table 3) than in the CGf, there was a reverse
pattern for the MI, namely the average survival rate
for non-irradiated women was 3.9 years shorter vs.
irradiated ones, that is, MI developed in the last at an
older age. It should be taken into account that the
value of cumulated survival or cumulated morbidity
(the latter is calculated as 1-cumulated survival) is
actually a cumulative probability of occurrence of the
event [13]. If for a certain time interval (in our case for
1 year of life) there were some drop-outs from the
study (death or other reasons of no more visits for

CepenHAa (NOKa3HMK + CTaHAAPTHA MOMUAKA) 4Yacy BMxMBaHHA (Bik nauieHTa) npu po3sutky IM B VJIHA i KT vo-

NoBivyoi Ta XiHoyoi cTaTti

Table 4
Mean (index x standard error) for MI survival time (patient’s age) in ACUW and control group of both genders
Fpynu / groups CepepHs / mean 95% ClI
1 75,8 +0,8 743 -T714
2 82,2+0,8 80,7 — 83,7
3 77614 74,9 — 80,3
4 78,3 1,1 76,1 — 80,5

271 =&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2018. Bun. 23.

Ha MeIMYHE 0OCTEXKEHHS) 10 TOTO Yacy, sIK Y HUX PO3BU-
HyJlacsl xBopoba (y Hamomy Bunaaky IM), To 3rigHo 3
aJIrOpUTMOM po3paxyHKy 3a Karutanom—Meiiepom BBa-
JKa€EThCS, 1110 Y TTIOJIOBUHM 3 HUX OISl peajidyBajach, a
y Ipyroi MOJOBUHU — Hi. 3BiICH, 3 pOKaMU KyMYJISITUB-
Ha 3aXBOPIOBAHICTb 3pOCTAE, HABITH SIKIIO HEMAE iH(hOP-
mauii rpo nepeHeceHi IM y korocs i3 nauieHTiB. Yum
MEHIIIe OcCi0 BMOYBAa€ i3 CIOCTEPEXKEHHS OO PO3BUTKY
MOMiiA, TMM OUTBIIMIA 30ir peaJbHOI CepeaHbOI BETUUMHU
(y HalmoMy BMITQAKY 3 BiKOM Malli€HTa) 3 OTPUMAHOIO
Opy aHajli3i TabaulLb BUXXKMBaHHS. B Haulomy mociia-
JKEeHHI MaKCUMaJIbHUI BiK MallieHTa cTaHOBUB 87,5 po-
Ky, TOMY BCi Ti, XTO HE IOCST IIUX POKiB i He TepeHic IM,
BBaXKaIMCsl BUOYJIMMU i3 criocTepexXeHHs 3 S0-TIpoLIeHT-
HOIO BipOTigHICTIO MOro PO3BUTKY.

Hivicuuii cepenHiii Bik po3Butky IM B YJIHA-u cknaB
(55,3 £ 10,6) pokis, YIHA-x — (61,8 £9,0), KI'-u —
(59,8 £10,4) i KI'-x — (58,6 £ 9,3) poxis.

Amnani3z po3sutrky I'X i IXC 3amexHo Bim momiMop-
(izmy rs966221 rena PDE4D 6yB nipoBeaeHuii B 198 YJI-
HA-u4, 61 YJIHA-x, 51 KI'-u i 75 KI'-x. Po3noxnii reHo-
TUMIB nojiMopdizMy 1s966221 y rpyrax mali€HTiB Ipe-
CTaBJIeHUI B TabJ1. 5. Y BCix Ipynax repeBaxaa 4yacTka
nanieHTiB 3 reHotunoM CT, 3a BunsatkoM KI'-4, Toni gk
HaiiMeHIlle BU3HayaBcd reHoTun TT.

YV Bcix 00CTeKeHUX HE BUSIBIEHO TOCTOBIPHUX PO30iXK-
HocTeit y po3BUTKy ['X ta IXC 3amexxHo Bim TeHOTHITY.
HaiimeH1ni Menianu HakomuueHoi 3axBoproBaHOCTI ['X
Binnosiganu Takomy BiKy: B YJIHA-u — (48,5 £ 1,2) po-
KiB, y KI'-u — (60,5 & 2,4) pokiBiB KI'-xx — (60,4 + 12, 2)
pokiB — Bci € Hocisgsmu reHotuny TT, i B YJIHA-x
(46,1 £ 2,4) pokis, siki € Hocismu reHotuny CT. Li mo-
kaszHuku npu IXC ckmamamm (56,3 + 3,0) pokiB B
VIJIHA-4 1a (59,5 £ 2,0) pokiB B YIHA-X, B 000X rpy-
nax — HociiB reHotuny TT, (53,8 £ 1,5) i (54,6 £ 2,4)
pokiB B KI'-m i KI'-x BigmoBimHO, B 000X Tpymax —
HociiB reHotumy CC.

AHaJli3 HaKONMMYEeHO1 3axBoploBaHOCTI Ha IM 3anex-
HO Bim SNP83-1s966221 rena PDE4D mokazaB, 110 y

Ta6nuusa 5

examination) before they have got a disease (the MI
in this case), it is assumed according to the Kaplan-
Meyer calculation algorithm that in a half of them the
event was realized, and in the second half it was not.
Hence, over the years the cumulative morbidity
increases, even if there is no information about previ-
ous MI in any of the patients. The fewer people go
from observation before the events occur, the greater
is the coincidence of real average value (in our case
with the patient’s age) with the obtained from the sur-
vival tables. The maximum age of the patient in our
study was 87.5 years, so all those who did not reach
these years and have got no MI were considered being
excluded from observation with a 50% probability of
disease development.

Real average age of MI onset in ACUWm was (55.3
%+ 10.6) years, in ACUWf (61.8 % 9.0) years, in CGm
(59.8 & 10.4) years, and in CGf (58.6 £ 9.3) years.

The HD and CHD development depending on
PDE4D gene 1s966221 polymorphism was studied in
the 198 ACUWm, 61 ACUWT, 51 CGm, and 75 CGf.
Allocation of the r$966221 polymorphism genotypes
in study groups is shown in Table 5. Share of patients
with CT genotype was prevalent in all groups except
CGm, the TT genotype was the least revealed.

No significant differences were found in HD and
CHD development depending on genotype. The least
median values of the HD cumulated morbidity corre-
sponded to the following age: (48.5 £ 1.2) years in
ACUWm, (60.5 £ 2.4) years in CGm, (60.4 = 12.2)
years in CGf with all being the TT genotype carriers,
and (46.1 £ 2.4) years in ACUWTf being the ST geno-
type carriers. These values in CHD were (56.3 £ 3.0)
years in ACUWm and (59.5 * 2.0) years in ACUWf
being the TT genotype carriers in both groups, (53.8 +
1.5) and (54.6 *+ 2.4) years in CGm and CGf respec-
tively, being the SS genotype carriers in both groups.

Review of cumulated MI morbidity depending on
SNP83-1rs966221 of PDE4D gene showed the lowest

Po3noain renotunis 3a SNP83 (rs966221) B rpynax o6crexxeHux nauieHTis, abe (%)

Table 5

Allocation of genotypes by SNP83 (rs966221) in the groups of examined patients, abs. (%)

Fpynu / groups FeHoTtun / genotype
cC CT T
1 (n=198) 70 (35,4) 88 (44,4) 40 (20,2)
2 (n=61) 18 (29,5) 28 (45,9) 15 (24,6)
3 (n=97) 40 (41,2) 39 (40,2) 18 (18,6)
4 (n=75) 29 (38,7) 35 (46,6) 11(14,7)
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HociiB reHotunty TT B nopiBHsHHI 3 reHoTuIamu CC i
CT HailiMeHINi 3HAYEHHS CEpPeaHbOl BUXMBAHHS
Bimnosiganu Biky (65,5 + 2,4) pokis B YJIHA-u, (71,0 &
2,2) pokiBy KI'-41i (76,9 *+ 4,1) pokiB y KI'-x. B rpymi
VJIHA-X HaliMeHIIli 3Ha4eHHSI CEPeAHbOI BUXKUBAHHS
peectpyBanu y HociiB reHotuny CT y Biui (78,8 £ 2,4)
POKiB.

V¥ nociiB renotumny TT IM po3BuBaBcs yacTille, HixX
Yy CYMapHOIo MO€EIHAHOTO Yuclia Malli€HTIB 3 TEHOTU-
namu CC i CT (puc. 3). Bunsarkowm crana rpymna YJI-
HA-X, y SIKMX BUKOpPUCTaHHSI TaOJULb CHPSIXKEHOCTI
He BUSIBUJIO AOCTOBipHOTro 3B’s3ky IM 3 HocilficTBoM
reHotuny CC ta CT mporu HociiB reHotuny TT (yx?
ITipcona = 0,225 npu p = 1,000, TyT i nani, 3 BUKOPHUC-
TaHHIM TouHoro Ttecry ®Dimepa). B VYJIHA-u,
nauientiB KI'-u i KI'-Xx BusgBIeHO I0CTOBipHUI
B3aeMo3B’s130K reHotuny TT 3 posButkom IM: y?
[Mipcona = 8,620 mpu p = 0,007 mns mepmux, x> =
4,760 nipu p = 0,034 ns apyrux ta x> = 5,917 npu p =
0,034 — g Tperix. ¥ mamieHTiB UX TPYIT 3 TEHOTUIIOM
TT pusuxk po3Butky IM OyB BHIIMM IOPiBHSIHO 3
Hocisimu reHotuniB CC a6o CT. B YJIHA-4 noka3zHUK
pu3uky abo criBBimHomeHHs maHciB (CILL) ckimamas
2,933 (95 % Al 1,404—6,130), B KI'-u — CIII = 4,0 (95
% 111,074—14,896) i B KI'-xx — CILI = 5,524 (95 % A1
1,247-24,473).

JlrnHaMmika KpMBUX HAKONUYEHOI 3aXBOPIOBAHOCTI Ha
IM y nmauienTiB 3 renorunioM TT i CC + CT icToTHO
pospisHsnaca B rpymax YJIHA-u (puc.4A) i KI'-x
(puc.4T’): nor-panrosuit tect — %’ = 8,495 mpu p =
0,004 ta x* = 6,977 ipu p = 0,010 BignosinHo. B KI'-x
BUIMMi BiAIMiHHOCTI B po3TalllyBaHHi JiHill Ha rpagiky
MOYMHAIOThCS Ticist Biky 60 pokis. 13 10 Bunaakis IM

mean survival values in the carriers of TT genotype
compared with SS and CT genotypes correspon-
ding to the age of (65.5 £ 2.4) years in ACUWm,
(71.0 £ 2.2) years in CGm, and (76.9 & 4.1) years in
the CGf. The lowest mean survival values in the
ACUWTf group were recorded in the carriers of CT
genotype at the age of (78.8 * 2.4) years.

In carriers of TT genotype the MI developed
more often than in the total combined number of
patients with SS and ST genotypes (Fig. 3). The
ACUWTf group was an exception, in which the use
of contingency tables revealed no reliable associa-
tion between the MI and SS or CT genotype carri-
er state against the carriers of TT genotype ()’ by
Pearson = 0.225 at p = 1,000, here and below, using
the exact Fisher test). A reliable correlation of TT
genotype with the development of MI was found in
the ACUWm, CGm and CGf patients: x> by
Pearson = 8.620 at p = 0.007 for the first, > =
4.760 at p = 0.034 for the second and x* = 5.917 at
p = 0.034 for the third. The risk of MI in cases with
these TT genotypes was higher vs. the SS or CT
genotype carriers. The risk value or odds ratio (OR)
in ACUWm was 2.933 (95% CI 1.404—6.130), in
CGmthe OR=4.0(95% CI 1.074—14.896), and in
CGfthe OR = 5.524 (95% CI 1.247—-24.473).

The curves of cumulated MI morbidity in cases of
TT and SS + CT genotype differed significantly in the
ACUWm (Fig. 4A) and CGf (Fig. 4G): log-rank test
x> = 8.495 at p = 0.004 and y*> = 6.977 at p = 0.010,
respectively. In CGf the apparent differences on the
graph begin after the age of 60. In this group the 4
cases of MI out of 10 occurred in the TT genotype

100

80| -

60

%
40

20|

YNTHA-4 / ACUWm

YITHA-x / ACUWF

Kr-4 /CGm Kr-x / CGf

PucyHok 3. Yactora Hocinctea reHotuny TT Ta CC+CT 3a nonimopcpismom rs966221 B VJIHA 1a Kl yonoeiuoi 1a

XiHoYoi cTaTi, y AKUX po3BuHyBCcA IM

Figure 3. Incidence rate of TT and CC+CT genotypes carrier state by the rs966221 polymorphism in male and

female ACUW having got MI
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B LIt Tpymi 4 po3BUHYAUCA y HOCiiB reHotuity TT i mo
3 Bunaaku y xkiHok 3 reHoTunoMm CC i CT. Bci Hocii re-
noruny CC nepenecau IM y Biui 1o 60 pokiB, a reHo-
ity TT — micnst 60 pokiB. Y ABOX MalliEHTOK 3 T€HO-
tunnom CT IM OyB miarHocroBanuii 1o 60 pokiB, a y
onniel — micasa. B YJIHA-x micas 60 pokis IM po3Bu-
HyBcs B ogHoro Hocig reHotunty CC, nBox — CT i on-
Horo — TT ta nBox XiHok 3 reHoTunoM CT no 60 pokiB.
V wiii rpymi He BUSIBJIEHO TOCTOBIpHOI TMHAMIKU KpU-
BUX HaKOMNW4YeHOi 3axBoproBaHocTi Ha IM (puc. 4b)
BiIMOBINHO 10 Jior-paHroBoro tecty (x> = 0,134, p =
0,714). Anani3z Tabauue crnpspkeHocti B YJIHA-x Ta-
KOXX He BUSBUB 3B’s13Ky reHotunty TT 3 po3Butkom IM
y Bili micag 60 pokiB, ane B rpymi KI'-X 1eii 3B°130K
oyB Biporinaum (x> = 14,090 ipu p = 0,003 BianosinHO
1o TouHoro tecty MDimepa), a pusuk cknas 17,714 (95 %
Al 2,734—114,780).

carriers and in 3 cases of the SS and ST genotypes. All
the SS genotype carriers have got MI under the age of
60 and the TT genotype carriers after 60 years. In 2
patients with CT genotype the MI was diagnosed be-
fore 60 years of age, and in 1 — after 60. The ACUWf
aged over 60 years have got 1 case of MI in the SS
genotype carrier, 2 cases in the CT genotype carriers,
1 case in the CT genotype carrier, and in 2 women
with the CT genotype at the age up to 60. No signifi-
cant difference of curves of cumulated MI morbidity
(fig.4B) was revealed by the log-rank test (> = 0.134,
p =0.714). Review of the contingency tables revealed
no relationship between the TT genotype and MI
development after the age of 60 in the ACUWT, but in
the CGf this association was significant (y* = 14.090
at p = 0.003, Fischer’s exact test), and the risk value
was 17.714 (95% CI 2.734—114.780).
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Figure 4. Cumulative incidence of MI depending on age in ACUWm (A), ACUWf (B), CGm (C), and CGf (D) with

different SNP83 genotypes of PDE4D gene
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YV 4oJI0BiKiB KOHTPOJIBHOI TPYIM IMHaMiKa HaKOTIH-
yeHoi 3axBoproBaHOCTi Ha IM y HociiB reHotuny TT i
CC + CT icTtotHO He po3pizHsgiaacs (Jor-paHTOBUIA
tect: x* = 1,425, p = 0,233), azne Ha rpadiky (puc. 4B)
BUJIHO, IO ITicJist 65 poKiB y Mali€HTiB 3 reHoTUIoM TT
MOKa3HUK HAKOMMYEHOI 3aXBOPIOBAHOCTI 301/IblIIyBaB-
ca mBuanre, Hixk pu reHoturtax CC i CT. JlocToBip-
HIiCTh IMX PO30iKHOCTEN Ha BiKOBOMY BiApi3Ky Iicis
65 poKiB MiATBEPIUB JOT-paHTOBUI TecT: ¥* = 6,535
npu p = 0,011).

OBI'OBOPEHHA PE3VIJIBTATIB

A mpaBWiio, OLIHKY HACJIAKIB pajiallifHOTO BILJIUBY
3[iIMCHIOIOTH 32 TIPUHLIUIIOM «J103a—e(eKT», IKIIo OyI0
3pobJieHe BU3HAUYEeHHS 1031 a0 i1 po3paxyHku. OmHaK,
BBaXKAETHCS, 110 TO3UMETPUIHIN KOHTpOoJb B YJIHA Ha
YAEC OyB He3adoBiIbHUM: IMO-Ieplie, Oyaa BiICyTHS
iHauBinyanbHa go3umetpis [14, 15]; mo-mpyre, HaBiTb
Opu po3paxyHKOBO-TPYIIOBOMY METOMi HAO3UMETPIi,
SIKMI BUKOPUCTOBYBABCS JUISI BiliICBKOBOCY>KOOBIIB, Y
MOJIOBUHU BiliCHKOBUX TEHCIOHEPiB-JIiKBiIaTOpiB 103a
OIpOMiHEeHHs He Oyjia BU3HadeHa [16]; mo-Tpete, y me-
peBaxHoi 6inbiocTi YJIHA 1986 p. 3HaueHHs iHIUBILY-
AJTBHUX J03 Y-BUIIPOMiHIOBAHHS 32 IOBiIKAMU, BUIaHU -
MU Pi3HUMHU MiHICTepPCTBAMMU i BiTOMCTBaMM, OYJI1 BUK-
puBJieHi [17], 10 miaTBepAXKyBaioCsa JaHUMU LIUTOTeHE -
TUYHUX OOCTimKeHb [18, 19]. BpaxoByoun BUIlIeBUKIIA-
JIeHe, e(peKTH padialliiiHOro BIUIMBY OLIiHIOBAJIM 3a (haK-
TOM Y4YacTi Tali€HTIiB B aBapiiHUX poOoTax, MOpPiBHIO-
1ouu ctaH 310poB’sa YJIHA ta HeornpoMiHEHOTO KOHTPO-
mo. [1pu HbOMyY € IPUCYTHIM PO3YMiHHS, 110 Aisl i0Hi3y-
I0UYOro BUIIPOMiHIOBaHHS IOE€IHYBaJacs 3 MOXJIMBUM,
aje He OOOB’SI3KOBUM, BIUIMBOM XiMiYHUX PEYOBUH,
yIbTpadioneTOBOro BUMIPOMiHIOBAHHS, CTPECY Ta iHILIMX
HeBpaxoBaHUX YMHHUKIB [20].

Y nyOnikauisix, 10 MIiCTSITh OINISIIOBUI Martepiaa 3
BUBUYEHHSI CEPLEBO-CYIMHHOI MATOJIOTil Y YOJIOBIKIB i
KiHOK, MOKa3aHO, 110 Pi3HULISI CTOCYETHCS HE TiIbKU
OCHOBHUX €I1iIEMiOJIOTIYHMX MOKAa3HUKIB, ajie 1 KJIiHIY-
Horo Tiepediry oinbirocti CC3, a TaKoX BIJIUBY Ha HUX
(akTopiB pusuky [2, 4, 12, 21]. OnHak, OTOCTiIKXEeHHS,
Ha dKi MOCUJIAIOThCS aBTOPU, BUKOHAHI Ha 3arajbHiit
NonyJIsiLii >KiHOK, sIKi He 3a3HaJIM palialliiiHOTO BILIUBY.
B onybnikoBanux pob6orax HauioHalbHOro LEeHTPY
pagiauiitHol meauurau (HHIPM) [22—24] HaBeneHo
pe3yJibTaTh 0araTopiyHOro BUBYEHHST OHKOJIOTIYHO] Ia-
TOJIOTI1 Y KiHOK, SIKi B TOMY UM IHILIOMY CTYII€Hi IOCT-
paxnganu B pe3yabrati YopHOOMILCHKOI aBapii. AHai3
HEOHKOJIOTIYHUX 3aXBOPIOBaHb MPOBOAMBCS Yy BEJIUKUX
Koroprax >kKiHOK abo eBaKyiOBaHHUX i3 30HM aBapii, abo
MELIKaHLIiB 3a0pyaIHEHUX TEPUTOPiii, aje He B ydyac-

In men of the control group, the time pattern of
cumulated MI morbidity in the TT and SS + CT
genotype carriers did not differ significantly (log-
rank test: x> = 1.425, p = 0.233), but on the graph
(Figure 4B) it appears that after age of 65 the rate
of cumulated morbidity increased faster in case of
TT genotype than in SS and ST genotypes. Validity
of these discrepancies in the age range after 65
years was confirmed by the log-rank test (x> =
6.535atp =10.011).

DISCUSSION

As a rule, an assessment of radiation exposure
effects is carried out on the basis of the «dose-
effect» principle, if the radiation dose was assayed
or calculated. However, the dosimetric control in
the ChNPP ACUW is considered unsatisfactory as
firstly, there was no individual dosimetry [14, 15],
secondly, even with the group-calculation method
of dosimetry applied for the military servicemen
the radiation dose was not estimated in a half of
retired military liquidators [16], thirdly, in the vast
majority of ACUW of 1986 period the values of
individual y-radiation doses in certificates issued by
various ministries and departments were distorted
[17]. The latter was confirmed by cytogenetic study
results [18, 19]. In consideration of the foregoing
the effects of radiation exposure were assessed on a
fact of participation of patients in emergency work,
comparing the health of ACUW and non-irradiat-
ed control subjects. At the same time, there is an
understanding that the effect of ionizing radiation
was combined with possible, but not obligatory,
exposure to chemicals, ultraviolet radiation, stress,
and other unrecognized factors [20].

In the review publications on data from the stud-
ies of cardiovascular disease in men and women,
the differences were shown not only in the main
epidemiological values, but also in clinical
progress of the most CVD, as well as the impact of
risk factors on them [2, 4, 12, 21]. However, the
studies referred to by the authors were performed
in the general population of women who were not
exposed to ionizing radiation. The published works
from the National Research Center for Radiation
Medicine (NRCRM) [22-24] present the results of
a long-term study of cancer disease in women who
to any extent have suffered or were wronged as a
result of the ChNPP accident. The review of non-
cancer disease was carried out in large cohorts of
women evacuated from the accident zone or living
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HukiB JIHA. B okpeMux myo6Jtikaiissx [8], MpuCcBIYeHUX
XKiHkaM-YJIHA, BUBYalOTbCS PU3MKM 3aXBOPIOBAHOCTI
Ta CMEPTHOCTI Bil coligHuX pakiB. MoX/IUBO, BiACYT-
HICTh JOBIOCTPOKOBUX IIPOTpaM BUBUEHHSI 3I0POB’s
iHOK-YJIHA mop’s13aHa 3 iX 3Ha4HO MEHIIUM YHCJIOM
MOPIBHSIHO 3 4YoJIoBiKaMu — 8,7 % BiA 3arajibHOI KiJib-
kocti YJIHA [25].

Y nmaHomy HIOCHiIKEeHHi aKLUEeHT poOMBCS Ha aHami3i
nosiBu HoBUX BunaakiB I'X Ta IXC y rpymax 4os0BiKiB i
KIiHOK 3aJIeKHO BiJ BiKy, TOOTO MO Mipi cTapiHHS
nauieHTiB. [Toka3HUK HAaKOMMWUYEHOI 3aXBOPIOBAHOCTI Ha
I'X mBunme 3poctaB B YJIHA-4 mopiBHSIHO 3 yciMa
IHIIMMU rpyramMu, TooTo yosaoBiku-YJIHA 3axBopisu Ha
I'X B 6inb11 MOIOAOMY Billi. 3BepTae Ha cebe yBary mo-
BeJiHKa KpPMBOI HaKOIM4YeHol 3axBoproBaHocTi HA [ X B
VJIHA-x (puc. 1A): no Biky 53 pokiB, TOOTO B paHHbO-
My ITOCTMEHOITay3aJIbHOMY Mepiofli, y >KiHOK L€l IpyIH,
BOHA 3HAXOAMIACs HUXKYE aHaoriyHoi KpuBoi YJIHA-4,
a MMoYMHaIM 3 53 pokiB, BOHa, (aKTUYHO, PO3TALLIOBY-
Bajacg Buiie. Iliciss HacTaHHA MeHoOMay3W y KiHOK 3
TPYIIM KOHTPOJIIO TaKOX Bi3HAYAJIOCh PO3XOIKEHHS
KpMBUX HakonuuyeHol 3axBoproBaHocTi y KI'-u i KI'-xx.
OTtpuMaHi pe3ynbTaTH BiAIIOBiZalOTh JAaHWM iHIINX aB-
TOpIB PO Te, 110 30iMbIIeHHST 3aXBOPIOBAHOCTI Ha ap-
TepiaJibHy TiMepTeH3il0 CIOCTEPIraeTbCsl y KiHOK B
nocrMeHomnaysi [3, 26—28].

INoxa3zanky HakommueHoi 3axBoproBaHocTi Ha IXC B
VJIHA-u y Biui 10 74 pokiB Oyu BUILIMMU, HiXK Y iHILINX
rpynax, a B YJIHA-X, 3a moka3HMKOM MefdiaHu i ce-
peaHbOI, BilMOBiAaIN TPyMi HEOMPOMiHEHOIO Y0OJ0BiU0-
ro KOHTpojw. Y XiHok-ydyacHulb JIHA HakonuyeHHs
HoBux BunaakiB IXC 3i 30iblIeHHSIM BiKy BimOyBaiocs
JOCTOBipHO MiBualIe, Hix y KI-X, He3Baxawouu Ha
MPaKTUIHO OMTHAKOBMI CEpemHiii BiK HaCTaHHS MEHO-
nay3u. Takum uuHoMm, skuio B YJIHA, 4ojoBikiB Ta
xkiHok, I'X ta IXC po3BuBalOThCs MIBUAIIE, HiX Y BiIITO-
BiTHOMY KOHTPOJIi, TO 1€, BipOTiHillle, ITOB’I3aHO 3 OIl-
POMiHEHHSM Ta iHIIUMM LIKiIIMBUMU (paKTOpamMu Mpu
BMKOHAHHI aBapiitHMX po0OiT. Toi1 hakT, 1m0 B TOCTMEHO-
nay3i HakormuueHa 3axBopioBaHicTh Ha ['X B YJIHA-x
Oyna criiBctaBHOIO 3 YJIHA-4, a y XiHOK KOHTPOJIbHOT
TPYIIM HaBIiTh MoYalia BUIIEPEIKATU TaKy K B YOJIOBIUO-
My KOHTpOJIi, TOBOPUTH IIPO 3HAYHHUII BHECOK TOPMO-
HaJbHOI TepeOdyIoBU KiHOYOTO OpraHi3My B PO3BUTOK
apTepiajabHOI rirnepTeHs3ii.

Binomi paHi, mo pu3uk po3BUTKY IM y XiHOK, sKi
3axBopimm Ha IXC y Biui go 45 pokiB, B 2 pa3u MeH-
W, HiXK Y 40J0BiKiB [27]. ¥V Hamomy gocmimkeHHi
Jnuile B onHiei XiHku-YJIHA i nBox 3 rpynu Heorl-
poMiHeHOTO KOHTpoo IM po3BuUHYBCS 10 45-pidyHOro
Biky. HaiiBuia HakomnuueHa yactora IM Oyna B YJI-

on contaminated territories, but not in the ACUW
members. Some publications [8] describe studies
of solid cancer morbidity and mortality risks in
female ACUW. It is possible that the lack of long-
term programs of health studies in female ACUW
is due to their much lesser number compared with
men, i.e. 8.7% of the total number of ACUW [25].

This study was focused at a review of the emer-
gence of new HD and CHD cases in male and
female groups depending on age, that is, along
with aging of the patients. The rate of cumulated
HD morbidity increased faster in ACUWm com-
pared with all other groups, in other words male
ACUW have got HD at a younger age. Attention
is drawn to the pattern of HD cumulated morbid-
ity curve in the ACUWTf (Fig. 1A). Specifically, up
to the age of 53 years, that is in early post-
menopausal period it was below the similar curve
of the ACUWm, and since 53 years it was in fact
located above. A difference in the curves of
cumulated morbidity in CGm and CGf also
appeared after the onset of menopause. The
obtained results are consistent with those of other
authors featuring an increase in the incidence of
arterial hypertension observed in postmenopausal
women |3, 26—28].

Values of cumulated CHD incidence in the
ACUWm before the age of 74 were higher than in
other groups. In the ACUWTf both median and
mean values corresponded to the group of non-
irradiated male control. Cumulation of the new
CHD cases with age increased significantly faster
in female ACUW than in the CGf despite the
almost identical average age of menopause. Thus,
if the HD and CHD develop more rapidly in male
and female ACUW than in a corresponding con-
trol, then it is more likely to be related to radiation
exposure and other harmful factors when perform-
ing the emergency work. The fact that cumulated
HD morbidity in postmenopause in the ACUWf
was comparable to ACUWm, and in women of the
control group even began to be in advance to that
in male control, indicates to the significant contri-
bution of hormonal transformation in females to
the development of arterial hypertension.

There is enough evidence that the MI risk in
women having got CHD under the age of 45 is 2
times lower than that in men [27]. In our study,
only one female ACUW and two subjects among
the non-irradiated controls have got M1 before the
age of 45. The highest cumulated MI incidence
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HA-u, a HatiHukya — B YJIHA-X, HMX4Ya, HIXK Y KOHT-
pOJIbHIN rpy1i XiHoK. Ilei (pakT BakKKO MigaaeThes Mo-
SICHeHHIO, aJie, IMOBIpHO, 1I¢ IIOB’SI3aHO SIK 3 MaJIol0
yacTtoToto IM y rpymi xkxiHok-YJIHA, Tak i 3 ix 3BepHeH-
HSIM 32 MEIUYHOIO JOIMOMOTOI0 MEPEeBaXXHO IO TepHU-
TOpiaJlbHUX YCTAHOB, ajie He a0 MnoJikiaiHiku HHIIPM.
PosiupeHHs: uyucenbHoCTi rpynu XiHok-YJIHA, sxi
nepeHecau IM, 103BoIUTL OTpUMATH OiJIBII TOYHI CTa-
TUCTUYHI JaHi.

IlInpoko BUBYAMacs TeHETUYHA CXUJIBHICTH IO PO3-
BUTKYy CC3 cepen HaceJIeHHS pPi3HUX KpaiH 3aJIesKHO Bil
CcTaTeBOi Ta pacoBOi MpUHAaJEKHOCTI. byau BusiBiaeHi
noaiMopdHi Bapiallii pi3HUX T'eHiB, sIKi acouiroBaiu 3 I'X
i IXC. SNP83-1s966221 rena ¢ochomiecrepasu 4D Bin-
HOCHUTBCS IO OIHOTO 3 HUX. Moro 3B’430K 3 illleMivHUM
iHCYJIBTOM HOBEAEHUII B HU3LI AociimkeHb [29—32],
TOJi SIK JAaHi Mpo acouiauii Lporo nojimopdizmy 3 IXC
ta IM Manu cynepeuiuBuii xapakrep. Tak, B poboTax
[33, 34] He BUSABICHO BIJIUBY TaHOTO MOJiMopdi3My Ha
IXC, xoua BUSIBIIEHO 1 OTO 3B’SI30K 3 BMIiCTOM CHUpOBAT-
koBoro tpuriiuepuay (p < 0,05) [34], axkuil aBTOpU
posrisgaanu sk ¢paktop pusuky IXC. Ha npoTuBary uum
JaHum, cneuianictu HHIIPM BcTaHOBUJIM HasIBHICTb
acouianii SNP83 rena PDE4D 3 pu3ukom po3BuTky IM
Yy 4YOJIOBIKiB [7], BKJIIOYAlOYM TUX, XTO OpaB ydacTb Y
JIHA [35].

B naHoMy mociigXeHHi, B XKOOHi 3 MOpiBHIOBAHUX
rpyn He OyJ0 BMSIBIIEHO JOCTOBipHUX po30iXXKHOCTEH
HakonuyeHoi 3axBoptoBaHocTi Ha I'X Ta IXC 3anexHo
Bim moniMopdizmy 1s966221 rena PDE4D, ane BCTaHOB-
JIEHO BUCOKUI BipOTiIHUI puU3UK po3BUTKY IM y HoO-
ciiB renotuny TT B rpymax YJIHA-u, KI'-u Ta KI" -x.
AHaJi3 Tabnuupb BxKuBaHHA 3a Kannanom—MeiiepoM
BUSIBUB BHCOKY JOCTOBipHY BiIMiHHICTb IOKa3HMKa
HaKOMNMYEHO1 3axBoproBaHOCTI Ha IM y ocib 3 reHOTU-
noMm TT y rpyni YIIHA-4 ipu Oynb-s9KoMy Billi mallieH-
ta, y KI'-M, mounHatoun 3 65-piyHoro Biky, i B KI'-x,
nounHaouu 3 60 pokis i 6inbire. [TpuBeprae yBary Toit
¢axT, mo y Bcix XiHOK-HOCIIB reHotuny TT, gk cepen
VJIHA, Tak i B KI, IM po3BuHyBcs nuiie rmicast 60
POKIB.

InTepec no mojimopdHux BapiaHTiB reHy PDE4D i,
30kpeMa, 10 SNP83, MosICHIOEThCS Ti€EI0 POJITIO B METa-
0o0J1i3Mi JIIONMHMU, SIKY Bifirpae depmeHT dochomiecte-
pasu 4D. PDE4D cenekTUBHO iHAaKTUBYE BTOPMHHUIA
NocepeNHUK — UMKIIYHUIA aaeHo3uHMOHodocdar
(UAM®), nepetBopiorouu iioro B AM®D [36].

Bropunnuii Mmecenmkep TAM® pazom 3 LMKITIYHUM
ryaHiHMoHodocdaToM peryiale BeIUKY KilbKiCTb
KIITUHHUX (PYHKLIX i MOp¢OJOriYHUX MOPOLECiB Yy
cepli, BKJIOYalUyu iHOTPOMi3M, XpPOHOTPOITi3M, amoI-

was in the ACUWm, and the lowest was in ACUWf
being lower than in female control group. It is dif-
ficult to explain this fact, but it is probably due
both to the low incidence of MI in the group of
female ACUW, and with their healthcare seeking
mainly at the territorial institutions, but not at the
Clinic of the NRCRM. Increase in the number of
female ACUW having got the MI will allow for a
more accurate statistics.

Genetic predisposition to the development of CVD
among population of different countries, depending
on gender and ethnicity was studied extensively.
Polymorphic variations of various genes associated
with HD and CHD, were detected. The SNP83-
1s966221 of PDE4D gene belongs to one of them. Its
association with ischemic stroke has been proved in a
number of studies [29—32], while data on its associa-
tion with CHD and MI were controversial. Thus, in
[33, 34] the effect of this polymorphism on CHD was
not detected, although its association with the serum
triglyceride content (p < 0.05) [34], which was con-
sidered by the authors as a risk factor for CHD, was
revealed. In contrast to these data, the NRCRM
experts have identified an association of the SNP83 of
PDE4D gene with the risk of MI in men [7], includ-
ing those who participated in ACUW [35].

No any significant differences between the com-
pared groups were showed in this study in the
cumulated incidence of HD and CHD depending
on the 1966221 polymorphism of the PDE4D gene,
but a high probability of developing MI was found
in carriers of the TT genotype in the groups of
ACUWm, CGm and CGf. Review of the Kaplan-
Meier survival tables revealed a high reliable differ-
ence in the rate of cumulated MI morbidity in indi-
viduals with TT genotype in the ACUWm group at
any age of the patient, in CGh from the age of 65,
and in the CGf beginning from 60 years old and
above. There was a notable fact that all female car-
riers of the TT genotype, both among the ACUW
and in CG, have got MI only after 60 years of age.

Concern about the polymorphous variants of the
PDFE4D gene, and in particular to the SNP83 is
due to the role of phosphodiesterase 4D in human
metabolism. PDE4D selectively inactivates the
secondary messenger cyclic adenosine monophos-
phate (cCAMP), converting it into AMP [36].

The cAMP as a secondary messenger, along with
cyclic guanine monophosphate regulating a wide
range of cellular functions and morphological
processes in a heart, including intropism, chro-
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To3 Ta rineptpodito [37]. BiH 3maTeH iHridyBaTH
npouidepallito ri1aaeHbKOM I30BUX KJIiTHUH [38], a Tomy
10TO0 HU3BKUI PiBeHb Y TJIaJCHBKOM’ SI30BUX KIITUHAX
CYAUHHOI CTiHKM TIpU3BOAMTHL 10 ITOCUJIEHHS iX
nponidepallii Ta Mirpaiii. MoxHa O04YiKyBaTH, IO
OiABUILEHHSI aKTUBHOCTI PDE4D i, BiamoBigHO, 3HU-
KeHHs BMicTy TAM® y 3a3HaueHUX KIIITUHAX, TTPU3Be-
JIyTh IO PO3BUTKY aTePOCKIEPOTUYHOI OJIAIIKKU abo ii
HecTabinbHOCTI [29, 39]. HeoOXigHO TaKOX BiA3HAYUTH,
110 aTepPOCKJIEPOTUYHE yPaxKeHHS apTepiaJibHOI CTiHKU
MPUCKOPIOETHCS T1iJ1 Ai€10 Mpo3anaJbHUX IUTOKIHIB, SIKi
CIIPUYMHSIIOTH MiIBUILIEHY IIPOHUKHICTh €HI0TeJIil0, Ha-
KOMUYEHHS PiIMHU B €KCTpaBacCKyJISIpHOMY MPOCTOpi Ta
aaresilo JIEMKOUMTIB 1 MOHOUMTIB B €HIOTEJII.
Hukniynnit AM® obMmexye Iil0 LMTOKIHIB i 3HUXKYE
MPOHUKHICTh eHpoTenianbHoro mapy [40]. OgHak ciif
BpaxoByBaTH, 110 BUCOKUI BMicT HAM® 1ipu HU3BKIi1
akTuBHOCTI PDE4D, 3 onHOTO OOKY, TaJIbMYE ITPOIrpecy-
BaHHSI aTePOCKJIEPOTUYHOT OJISIIIKU, ajie 3 iHILIOTO OOKY,
MPU3BOAUTD A0 MOCUJIEHHSI CKOpOUYeHHs Miokapay [37],
110 B yMOBax HOro imeMii MoXe 3aKiHUMTUCS PO3BUT-
KoM IM.

Y HaykoBuX IyOJiKallisiX He MpeACTaBIC€HI JaHi Mpo
T€, 3 IIOHWKEHUM YM IIiABUIIEHUM BMictoM PDE4D
acortitoeTbcst TeHoturr TT momiMopdizmy 15966221, a,
OTXe, HEMOXKJIMBO MifiTX BUCHOBKY, 3 SIKMM IaTOTCHE-
TUIHUM MeXaHi3MOM MOB’13aHNi po3BUTOK IM y obcTe-
xkeHux YJIHA i ocid6 koHTponbHOI Tpynu. Bignosiai Ha

i TUTaHHS JeXaThb B IUIOLIMHI TEepPCIeKTUBHUX
OCIHIICKEHb.
TakoxX TIepCIIEKTUBHUM € TIepepaxyHOK 103

30BHIIIHbOTO omnpomMiHeHHs1 B YJIHA, donoBikiB i
KIHOK, SKMU 30iACHIOIOTb y BigAii go3umeTpii Ta
paniauiiiHoi ririenu 3a Mmetoaukoo RADRUE [41].

BUCHOBKU

1. YyacHuku JIHA Ha YAEC yonosivuoi Ta XiHO4Yoi cTaTi
3aHeayxyBaau Ha I'X ta IXC y Ginbli Moi0a0My Billi
MOPIBHSIHO 3 BiAMOBIAHUM HEOMMPOMiHEHUM KOHTPOJIEM.
VY vonosikiB-YJIHA B mopiBHSHHI 3 XiHKamu-YJIHA
HaKOIMMYEHa YacToTa 3aXBOploBaHOCTI Ha IM OyJia Buia
B Oyab-sIKOMY BiKOBOMY aiamna3oHi, Ha IXC — 3 23 no 74
pokiB, aHa I'X — 3 25 mo 53 poxiB.

2. Y JonoBiKiB i XiHOK, sk B YJIHA, Tak i B rpymax He-
OMPOMiHEHOTro KOHTpoJio, I'X po3BHMHYyIacsl 3HAYHO
panime IXC.

3. B mocTtMeHomay3i HaKolM4yeHa 3aXBOPIOBAHICTb Ha
IXC y xiHok-YJIHA Ta rpynu HeonpoMiHEHOTO KOHT-
pOJII0 3ajJMiIaiacs HUXKYOK, HiXK Y YOJIOBIKiB BiAIoO-
BiIHUX TpyIl, a MOKa3HUK HaKonu4yeHoi yactotu I'X cra-
BaB BUIIVIM.

notropism, apoptosis and hypertrophy [37]. It is able
to inhibit the proliferation of smooth muscle cells
[38], and therefore its low level in the smooth mus-
cle cells of vascular wall leads to an increase in their
proliferation and migration. It can be expected that
an increase in the activity of PDE4D and, conse-
quently, a decrease in the cCAMP content in these
cells, will lead to the development of an atheroscle-
rotic plaque or its instability [29, 39]. It should also
be noted that atherosclerotic lesion of the arterial
wall is accelerated by the effects of proinflammatory
cytokines that induce an increased endothelial per-
meability, accumulation of fluid in extravascular
space, and adhesion of leukocytes and monocytes
on endothelium. Cyclic AMP limits the effect of
cytokines and reduces the permeability of endothe-
lial layer [40]. However, it should be noted that the
high content of cCAMP along with low activity of
PDFEA4D, on the one hand inhibits the progression of
atherosclerotic plaques, but on the other hand leads
to amplified myocardial contraction [37], which in
the presence of its ischemia can result in MI.

No data is provided in scientific publications about
any association of TT genotype of rs966221 poly-
morphism with elevated or lowered PDE4D content,
and therefore it is impossible to come to any conclu-
sion about which pathogenetic mechanism is
involved in development of MI in the examined
ACUW and controls. The answers to these questions
can be received in the field of advanced research.

It is promising to recalculate the external radiation
doses in male and female ACUW using the
RADRUE method implemented in the NRCRM
Dosimetry and Radiation Hygiene Department [41].

CONCLUSIONS

1. The ChNPP ACUW of the male and female gen-
der have got HD and CHD at a younger age com-
pared with non-irradiated control. The cumulated
MI morbidity rate was higher in male ACUW in
comparison with female ACUW in any age range,
the cumulated CHD morbidity rate was higher from
23 to 74 years, and the CHD from 25 to 53 years.
2. Both male and female ACUW and subjects in
the non-irradiated control groups have got the HD
much earlier than CHD.

3. The cumulated CHD incidence in female
ACUW and the group of non-irradiated controls
remained in postmenopause lower than that in
men in corresponding groups. The cumulated HD
incidence was becoming higher at that.
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4. HociitictBo reHoturry TT nonimopdismy rs966221 rena
PDFE4D 36inbye pusuk po3BUTKy IM y 4onoBikiB-YJI-
HA Oynb-sikoro BiKy, a B HEOIIPOMiHEHOMY KOHTPOJi — 3
65 pokiB y 40JI0BIKiB i 3 60 poKiB y iHOK. JIJ1sT XKiHOK-
VJIHA He oTpuMaHe AaHMX IIPO acolliallilo T€HOTUITY
JaHoro nojiimopdizmy 3 IM.
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