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PU3UK PO3BUTKY CYANMHHOI IMATOJIOI'TI CITKIBKA

Y OITPOMIHEHUX Y PI3HOMY BIIII OCIB BHACJIIIOK ABAPII
HA YOPHOBWJIBCBHKIN AEC

Meta: OuiHWTM B3aEMO3B'A30K MiX BiKOM, B AKOMY JIIOAMHA 33a3HAE pagialiiHOro BMAMBY, i pU3UKOM PO3BUTKY NaTo-
NOTiYHUX 3MiH OKa (Ha NpUKNafi NOWWPEHOCTI aHrionatii CiTKiBKM).
Marepianu i metoau. 06'ekToM foCnifAKeHHs OYB CTaH CyAaWH CiTKiBkM 2531 ocobu (1948 eBakyioBaHux 3 M. Mpu-
n'aTi y Biyi o 20 pokiB i 583 onpomiHeHKx BHYTPilWHbOYTPOOHO BHACNIAOK YopHOOMAbCLKOT KaTacTpodu). Bukopuc-
TaHO Pe3ynbTaTh CTaHAAPTU30BaHNX 0(TaNbMONOFiIYHUX 06CTEXEHb, TpoBeaeHKx 3 1993 p. no 2000 p. B Mexax npor-
pamu kniHiko-enigemionoriyHoro peectpy. Cepen eBakyoBaHMX BUAINEHO Pi3Hi BIKOBI rpynu onpoMiHeHux. 3 macu-
BY KOHTPOJIbHOT rpynu chopMOBaHO BifANOBiAHi 3@ BiKOM rpynu HeoNpoMiHEHOTo KOHTPoto. CTaTucTyHy o6pobKy pe-
3yNbTaTiB AOCNIAKEHHSA NPOBEIEHO 3 BUKOPUCTAHHAM NPoOHOT BinbHOT Bepcii nakety nporpam “Open Epi 2.2.1".
Pe3synbratn. B ycix rpynax BMABNEHO 3HAYHY MOWMWPEHICTb NATONOri CyaMH CiTKiBKM. Pi3HWUA B NOwWMpeHOCTI
aHrionarii ,ns onpoMiHeHux in utero B NOpiBHAHHI 3 BiKOBMM KOHTposieM Gyna A0CTOBipHOI0. [J0CTOBipHO BULOtO Oy-
Na NoWWpPEeHiCTb CyaMHHOT NaTonorii CiTKiBKM 1 B ycix rpynax eBakyioBaHux. lNownpeHicTb aHrionatii 6yna Buuiow B
rpyni onpomiHeHux in utero iy Biui 8—12 pokis, a B rpyni oci6, onpomiHeHux y Bili 4—7 pOKiB, pU3NK HASBHOCTI
aHrionatii 6yB HUXYUM.
BucHoBKu. TokasaHo, o0 nosBa BigganeHux pagialinHux ehekTiB 3aNexuTh, 3a iHWUX NPUOIN3HO PiBHUX YMOB, Bif
BiKy, B AKOMY NI0AMHA 3a3HaNa ONpOMiHEHHs. 3a y4acTi B poboTax B yMoBax npodeciitHoro pagialinHoro BnauBy oci6,
AKi BHacnifok YopHobunbCcbKoi KatacTpotu Gynm onpomiHeHi BHYTPilWHbOYTPOOHO abo v Biui Big 8 Ao 20 pokiB, He-
00XifIHO BXWUTM AOLATKOBUX MPOdiNaKTUYHNX 3axX0piB.
KniouoBi cnoBa: ioHi3yloue BUNPOMiHIOBaHHSA, 0COOM, ONPOMiHEHT BHYTPiWHbOYTPOOHO Ta B LUTAYOMY i OHALbKOMY
BiLli, aBapia Ha YAEC, aHrionaria citkiBkMu.

Mpo6nemu padiayiiiHoi meduyuru ma padiobionozii. 2015. Bun. 20. C. 467-473.

Pd denipko [MaBno AnmpiitoBrd, e-mail: eye-rad@ukr.net

467 ‘&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2015. Bun. 20.

P. A. Fedirko's<, T. F. Babenko!, R. Yu. Dorichevska!, N. A. Garkava?

IState Institution “National Research Center for Radiation Medicine of the National Academy of Medical
Sciences of Ukraine”, Melnykov str. 53, Kyiv, 04050, Ukraine

2State Institution “Dnipropetrovsk Medical Academy” of Health Ministry of Ukraine, Dzerzhynskoho str.,
9, Dnipropetrovsk, 49044, Ukraine

Retinal vascular pathology risk development in the irradiated at different ages
as a result of Chornobyl NPP accident

Objective. To assess the relationship between the age at which a person undergoes radiation exposure and risk of
developing eye lesions (case study of the retinal angiopathy prevalence).
Materials and methods. The object of the study was the state of the retinal vessels in 2,531 persons (1,948 evacu-
ated from the city of Pripyat under the age of 20 and 583 exposed to radiation in utero as a result of the Chornobyl
NPP disaster. The results of standardized ophthalmic examination conducted from 1993 to 2000 within the frame-
work of Clinical and epidemiological registry are used for the analysis. The evacuees were subdivided into different
age groups of the exposed to radiation. The cohort of control group formed corresponding age groups of the unir-
radiated control. Statistical analysis of the survey results was carried out using the free trial version of “Open Epi
2.2.1" software package.
Results. The results obtained revealed a significant prevalence of retinal vessels pathology in all groups.
The difference in angiopathy prevalence in exposed in utero persons was significant compared to age-control. The
prevalence of retinal vascular pathology was also significantly higher in all groups of evacuees. Angiopathy preva-
lence was higher in the group exposed in utero and at the age of 8-12 years, and in the group of people who were
exposed at the age of 4-7 years, the risk of angiopathy was lower.
Conclusion. It is proved that the occurrence of distant radiation effects mainly depends on the age at which a per-
son has undergone irradiation. It should be noted that all the other conditions were approximately the same. If
working conditions of the persons who were exposed in utero or were aged 8 to 20 years when the Chornobyl disas-
ter happened are connected with occupational radiation exposure it is necessary to take additional preventive
measures.
Key words: ionizing radiation, persons exposed in utero and in childhood and adolescence, the ChNPP accident, reti-
nal angiopathy.
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BCTYII

OcTaHHIM YacoM 30ibIIMIaCh KMOBIPHICTh BUHUKHEH -
HsI TepPMiHOBOI HEOOXiZHOCTI B IPOBEIEHHI aBapiiiHO-
BiTHOBIIOBAJIbHUX POOIT Y 3B’SI3KY 3 MOXKJIUBICTIO T€PO-
PUCTUYHMX aKTiB Ha O0’€KTaX SIAEPHOI €HEPreTUKH i
OpPOMUCTOBOCTI. 1 MpUCKOPEHHS i 3MEHILEHHS TPY-
JIOMICTKOCTi BU3HAUYCHHS TTPUAATHOCTI TTpalliBHUKIB 10
PSTIBHUX POOIT BaXKJIMBO BUBYMUTU 3HAYeHHS (PaKTOPIB,
sIKi MOIM(DiKyIOTh peaKlililo OpraHi3My Ha BILJIUB iOHi3y-
04Oro BUNpOMiHIOBaHHs. OTpUMaHi AaHi CBig4yaTh, 1110,
OKpiM [103U OIIPOMIHEHHSI, Ha MpPOsIB pamialiiHUX
eeKTiB BIUIMBAIOTH iHII (paKTOpU, cepel TIKHUX BeJIbMU
BaXJIMBUI — BiK, Y SKOMY JIIOAMHA 3a3Haja BILJIMBY
pamiauii [1—4].

YyacTb y poboTax 1o IepeTBOpEeHHIO 00’ €KTY “YKpUT-
1” YAEC Ha eKojoriuHo Oe3INeuyHy CHUCTeMy OepyTb
MpaliBHUKW pi3HOro BiKy. JIoriyHO TepeadavyuTy, 110
BU3HAYEHHSI HAWOiAbII YYTJIMBUX 10 OIPOMiHEHHS
BIKOBMX KaTeTopili Ta KOPUTYBAHHS 1X 1030BUX HABaHTa-

Introduction

Nowadays we are facing the increased likeli-
hood of urgency in carrying out repair works
due to the possibility of terrorist attacks on
nuclear facilities and industry. To speed up and
reduce the complexity of determining the suit-
ability of workers to rescue mission it is impor-
tant to learn the importance of factors that
modify the body’s response to the impact of
ionizing radiation. The findings show, that in
addition to radiation dose, some other factors
influence the radiation effects, including a very
important one — the age at which a person was
exposed to radiation [1—4].

Workers of all ages participate in the work of
building the New Safe Confinement of the
Chornobyl NPP. It is logical to assume that the
determination of the most sensitive to exposure
age categories and adjusting their doses can reduce
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>K€Hb, MOXE€ 3MEHIUUTHU TOSIBY padialliiiHO 00yMOBIIe-
HUX e(eKTiB y BiigaJeHOMY Iepioi.

IToBinomMaeHHsI HU3KU aBTOPIB CBiuaTh, 1110 B IMEBHi
BIKOBi TepioM CIIOCTEPIraeThCsl MOPiBHSJIbHE MPUCKO-
PEHHSI PO3BUTKY palialliiHO-iHAYKOBAaHUX 3aXBOPIO-
BaHb oka [2, 3]. ¥ nmizHbOMYy TicisiaBapiiiHOMY Tepiofi
JUIST  ONPOMIHEHUMX BHYTPIlIIHBOYTPOOHO o0cCi0 goc-
TOBipHO BUILUM € PU3UK PO3BUTKY CYAMHHOI MaTOJOTIi
CITKIBKM, aCTUTMaTM3My, Ca3My akKomojallii, XpoHiu-
HOro KOH’'IOHKTUBITY [1]. ITpu BUBUeHHi mpoluecy (op-
MyBaHHSI pedpakilii B ONPOMiHEHMX Yy pi3HOMY BiIli
JiTell BU3HAYEHO 3aJIeKHICTh pedpaKToreHe3y Bill BiKy
JUTUHU Ha MOMEHT ONpOMiHeHHs [3].

BinoMo, mo oaHi€o 3 HaWOiAbII paHHIX MaTO-
JIOTIYHMX 3MiH, SIKi BUSIBJISIIOTBCSI B OIIPOMiHEHUX I10-
MyJISALiSX, € aHTiOTaTisl CITKiBKU. Y 3BUUYafHUX YMOBaXx
MOIIMPEHICTh AaHTIOAMCTOHII i aHTioMaTii B MOJIOJOMY
Billi € HU3bKOIO, a HafaJli 30UIbIIYETHCS 3 BikoM. Jlo-
CIIAKEHO, 10 OMPOMiIHEHHSI MPUCKOPIOE PO3BUTOK
aHriomnarii i aHriockJiepo3y CiTKiBKHU y mopociaux [5], a
B OIIPOMIHEHHUX Y aHTeHaTaJIbHOMY I€PioAi aHTiomaTist
CiTKiBKM BUHMKAE YacTillle, HixK y TPyMi CMiBCTaBJIEH-
Hs |6].

Jns mpoBeneHHS MOCHIIXEHHS BigiOpaau Trpynu
BHYTPIIIHOYTPOOHO OIPOMIHEHMX i €BaKyHOBaHUX i3
30HM BiguykeHHs. Takuil BUbip 0OyMOBIEHUI TUM, 11O
Li rpymny 3a3Haji TOCTPOro paialiiHOro BILIMBY MPOTSI-
roM BiIHOCHO HETPUBAJOr0 4acy i, IOMpPU HEepiBHO-
MipHiCTb JO30BUX HaBaHTaXeHb, Y BITHOCHO HEBEJIUKUX
Jno3ax [7]. AHaji3 oTpuMaHUX pe3yabTraTiB JO3BOJUTH OIl-
TUMi3yBaTU MPoLeC 0OCTeXXeHHs MaLiEHTIB, SIKi € Mpe-
TEHIEHTaMJd Ha y4yacTb Y poOoTax IO NEepeTBOPEHHIO
00'ekTy “YKpUTTA” Ha €KOJIOTIYHO Oe3MeYHy CUCTEMY i
BU3HAYUTH HAIIPSIMKK pOOOTH 3 ITOJAIBIIOTO BUBUYECHHS
0COOJIMBOCTE PO3BUTKY IATOJOTIUHUX 3MiH B 3aJIeX-
HOCTI Bill Biky HA MOMEHT OIIPOMiHEHHSI.

META

OLiHUTH B3a€EMO3B’SI30K MiX BiKOM, B SIKOMY JIIOJWHA
3a3Ha€ pajialliifHOTO BIJIUBY, i pU3UKOM PO3BUTKY Ta-
TOJIOTIYHUX 3MiH oOKa (Ha TPUKJIaAi MOIIMPEHOCTI
aHTionaril CiTKiBKH).

MATEPIAJIN 1 METOJIN
OO0’exTOM HOCHiIXEeHHs OYB CTaH CYAWH CiTKiBKHU
2531 ocobu, cepen skux oynu 1948 eBakyiioBaHUX 3
M. [Tpurr’ari y Biui mo 20 poxiB i 583 onmpoMiHeHUX BHYT-
pilIHBLOYTPOOHO BHACHiILZOK YOpHOOMIBCHKOI KAaTACT-
podu.

BukopucTtaHo pesyJabTaTi CTaHIAPTU30BaHUX O(PTallb-
MOJIOTIYHUX 00CTEXKEHD, ITpoBeaeHUX 3 1993 p. mo 2000 p.

the occurence of the effects caused by radiation in
the remote period.

Some authors claim that during certain age peri-
ods they observed a comparative acceleration of
development of radiation-induced eye diseases [2,
3]. In late post-emergency period the risk of reti-
nal vascular pathology, astigmatism, accommoda-
tion spasm, and chronic conjunctivitis for persons
exposed in utero is significantly higher [1]. Recent
study of the refraction formation process in chil-
dren exposed to radiation at different ages has
shown the dependence of refractogenesis on the
child’s age at the time of exposure [3].

It is known that one of the earliest pathological
changes, found in exposed populations is retinal
angiopathy. Under normal conditions, the preva-
lence of angiodystonia and angiopathy at a young
age is low, and further it increases with age. It is
found out that irradiation accelerates the develop-
ment of retinal angiopathy and angiosclerosis in
adults [5] and in those who were irradiated in the
antenatal period retinal angiopathy occurs more
frequently than in the comparison group [6].

For the study we selected groups of the exposed in
utero and evacuated from the exclusion zone. This
choice is determined by the fact that these groups
have suffered acute radiation exposure over a rela-
tively short time. And although the doses were
uneven, they were relatively small [7]. Analysis of
the obtained results will help to optimize the exam-
ination of the patients who are candidates for work
connected with transformation of the “Shelter”
into an ecologically safe system. It will also make
possible to identify the areas of further study of the
characteristics of pathological changes depending
on the age at the time of exposure.

OBJECTIVE

To assess the relationship between the age at which
a person undergoes radiation exposure and risk of
developing eye lesions (case study of the retinal
angiopathy prevalence).

MATERIALS AND METHODS
The object of the study was the state of the retinal
vessels in 2,531 persons. 1,948 of them were evac-
uated from the city of Pripyat under the age of 20
and 583 were exposed to radiation in utero as a
result of the Chornobyl NPP disaster.

The results of standardized ophthalmic exami-
nation conducted from 1993 to 2000 within the
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B MeXax IporpaMu KJIiHiKO-eMigeMioJIOriYyHOIO PEECTPY.
PesynabraTi, HakonuyeHi B 0a3i JaHUX, MiAgaHi 3HEO-
cobJIeHOMY aHaJIi3y.

Cepen eBakyliOBaHUX BUIIJIEHO TPYIHM OMpPOMiHE-
HUX:
>y 4—7 pokiB (1-a rpyna) — 590 oci0;
> y 8—12 pokiB (2-a rpymna) — 768 oci0;
>y 13—16 pokiB (3-s1 rpyna) — 382 ocobu;
>y 17-20 pokiB (4-a rpyna) — 208 ocib.

Ipynu nopiBHIOBaIUCH MiX cO0010 i 3 KOHTPOJbHOIO
rpynoo, o0CTEXXEeHOI0 3a TaKOIO X CTaHIApTHOI od-
TaabMmoJioriyHoo Tporpamoro (1200 ocib). Ockilbku
aHTioIaTisl CITKiBKM — 3ajieXKHe BiJ BiKy 3aXBOPIOBaH-
HsI, BaXJIMBE 3HAUCHHsS MaJio JOCSITHEHHS ITOPiBHIO-
BaHOCTI Ipyl MixX co0010 32 BiKOM Ha MOMEHT 00CTe-
JKEHHSI.

OnpomiHeHi 1-1 rpynu orisgHyTi y Biui 15—21 pik,
cepedHili Bik Ha MOMeHT oOcTexeHHs1 — 18,7 £ 1,08
pokiB; 2-a rpyna orjiasgHyrta y Biui 20—29 pokiB, ce-
penHiii Bik Ha MOMEHT oOcTexeHHs — 24,24 + 2,17
pOKiB; 3-s1 rpyna orjsHyTa y Biui 15—26 pokiB, ce-
peaHili BiKk Ha MOMeHT obctexxeHHss — 20,0 = 2,18
poKiB; 4-a Tpymna oriagHyta y Bili 24—33 poku, ce-
penHiii Bik Ha MOMEHT oOcTexeHHsa — 27,91 = 1,82
POKH.

3 MacuBY KOHTPOJIbHOI I'pynu Oyau BUALIEHI BilllO-
BiJIHi 32 BiKOM Ipylud HEONPOMiHEHOr0 KOHTPOII —
memkaHui Mict Kuepa i JHinponeTpoBchKa, 00CTe-
KEHi y Billi BimmoBimHo 1-# rpyni — y Bimi 15—21 pik
(49 ocib, cepenHiii Bik Ha MOMEHT OOCTEXEHHS —
17,15 = 1,99 pokiB), BignmoBigHO 2-ii rpymi — y Bili
15—26 pokiB (80 ocib, cepeaHiii Bik Ha MOMEHT 00CTe-
xxeHHsT — 19,01 + 6,35 pokiB), BinmoBigHo 3-ii rpymmi — y
Bili 20—29 pokiB (133 ocobu, cepenHiii Bik Ha MO-
MEHT o0cTexkeHHsT — 25,77 + 2,2 poKiB), BiAMMOBiZHO
4-ii rpyni — y Biui 24— 33 poku (283 ocobu, cepeaHiit
BiKk Ha MOMeHT obcrtexeHHs — 29,06 £ 8,5 pokis).
Pi3HuLA y Billi OCHOBHMX i KOHTPOJIbHOI IPyIl HEAOC-
tosipHa (p < 0,05).

3 583 ocib, onmpoMiHEHUX BHYTPIiLIHBOYTPOOHO
BHacaigok YopHOOMIbCHKOI KaTacTpodu, BigidpaHO
67 ocib, ornsgHyTuX y Billi 14—17,9 pokiB, cepeaHiil Bik
15,4 £ 0,82 pokmn, KOHTpOJIbHA Tpymna A0 HUX chop-
MoBaHa 3 114 ornggHyTHX y TOMY X Billi HEOIMpOMiHe-
HUX oci0, cepenHiii Bik — 15,61 + 1,19 pokiB (pi3Hu-
118 Yy Billi OCHOBHOI i KOHTPOJIBHOI Py HEAOCTOBIpHA,
p <0,05).

CratucTUaHy 00pOOKY pe3yIbTaTiB JOCTiIKEeHHS TTpo-
BOJIWJIM 3 BUKOPUCTaHHSIM MPOOHO1 BUTBHOI BEpCii make-
Ty nporpaMm “Open Epi 2.2.17.

framework of Clinical and epidemiological registry
are used for the analysis. The results collected in a
database underwent an impersonal analysis.

The evacuees were subdivided into groups
exposed to radiation when their members were:
> 4—7 years old (Group 1) — 590 persons;
> 8—12 years old (Group 2) — 768 persons;
> 13—16 years old (Group 3) — 382 persons;
> 17—-20 years old (Group 4) — 208 persons.

The groups were compared with each other and
with the control group examined according to the
same standard ophthalmologic program (1200). As
retinal angiopathy is an age — dependent disease it
was extremely important to achieve comparability
between groups based on the age when the survey
was conducted.

The radiation-exposed of the Group 1 were
examined at the age of 15—21, the average age at
the time of the survey — 18.7 £ 1.08; Group 2 was
examined at the age of 20—29, the average age at
the time of the survey — 24.24 + 2.17; Group 3
patients were examined at the age of 15—-26, the
average age at the time of the survey — 20.0 = 2.18;
Group 4 was examined at the age of 24—33, the
average age at the time of the survey — 27.91 = 1.82.

The control group was subdivided into the corre-
sponding age groups of unirradiated control — the
inhabitants of the cities of Kyiv and Dnipro-
petrovsk who were examined at the same age as
Group 1 — 15-21 years old (n = 49, average age at
the time of the survey — 17.15 £ 1.99 years), cor-
responding Group 2 — aged 15—26 years (n = 80,
average age at the time of the survey — 19.01 £ 6.35),
corresponding Group 3 — aged 20—29 (n = 133,
average age at examination — 25.77 * 2.2), corre-
sponding Group 4 — aged 24—33 years (n = 283,
average age at the time of the survey — 29.06 £ 8.5).
The age difference in basic and control groups is
not significant (p < 0.05).

Out of 583 people exposed to radiation in utero
after the Chernobyl disaster there were selected 67
individuals. They were examined at the age of
14—17.9, average age — 15.4 = 0.82 years. 114 unir-
radiated persons formed the corresponding control
group that was examined at the same age, average
age 15.61 * 1.19 years (the age difference in basic
and control groups is not significant, p < 0.05).

Statistical analysis of the survey results was car-
ried out using the free trial version of “Open Epi
2.2.1” software package.
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PucyHok 1. NowupeHictb cyanHHOiT natonorii ciTkiBKU. B onpomiHeHux rpynax — nigBULEeHUN pU3KK B rpymi

onpomiHeHux in utero Ta y Biui nicna 8 pokis

Figure 1. The prevalence of retinal vascular pathology. In the irradiated groups - increased risk in the groups

exposed in utero and at the age of 8+

PE3VIJIBTATU

B ycix rpymax BUSIBIeHO 3HAYHY MOIIMPEHICTh MaTo-
Jiorii cyauH ciTKiBku. IlaTomoriyHi mposiBu Oyiu, ro-
JIOBHUM YMHOM, (YHKUIiOHAAbHUMU i MOOJSITAIU Yy
3MiHi Kamiopy apTepiif i BeH, iX XoAy i CYIMHHOTO ped-
JIEKCY.

YacToTa aHTionaTiii CiTKiBKM Y OITPOMiHEHUX in utero
npu orasgai y Biui 14—17,9 pokiB mocsarna 313,43 +
56,67 Ha 1000 oci6. Y eBakyiloBaHUX i3 30HM Biguy-
xkeHHs1 YAEC momupeHicTh aHTionartiii y BigmaaeHo-
My Iepiofi B rpymi ornpoMiHeHUX y 4—7 pOKiB CTaHO-
Buna 274,58 = 18,37 na 1000 oci0, y rpyIi onmpomiHe-
Huxy 8—12 pokiB — 330,73 &+ 16,98, y rpymni onpoMiHe-
Hux y 12—16 pokiB — 324,61 *+ 23,96 i B rpymi omn-
pomiHeHux y 17—20 pokiB — 341,32 + 32,88 (puc. 1).
KoHTpoabHI 3HAY€HHS MOLIMPEHOCTI aHTionarii 3Ha-
Xoauanuch y Mexax 56—102 na 1000 oci6, pisHMLS MixX
pi3HMMHU BiKOBUMMU TpyllaMu KOHTpPOJIO OyJia HeBipo-
TigHOIO.

HaHi, HaBeaeHi Ha puc. 1, cBig4aTh PO HEPIBHOMIpHY
NOIIMPEHICTh aHriomnarii B 0oOCTEXEeHUX TIpymnax oOm-
poMiHeHuX oci0. Pi3HMIISI B TMOIIMpeHOCTi aHTiomaTii
IUIS. OMPOMIHEHMX in utero B TOPiBHSHHI 3 BiKOBUM
KOHTpOJIeM OyJia 10CToBipHOIO, ¥2 = 13,65; p = 0,00001.
BimHocHUIT pu3mMK 1i HasIBHOCTI CTaHOBUWB 3,248, iioro
JIoBipunii iHTepBas crtaHoBuB 1,67; 6,31. JlocToBipHO
BUILIOIO OyJ1a MOIIMPEHICTh CyTMHHOI MAaTOJIOTi1 CITKiBKU
i B yciX rpymnax eBaKyioBaHMX (HaHi MpeacTaBlieHi B
tabi. 1). [Ipy mpoMy HaliMeHIIUI piBeHb BiZHOCHOTO
PU3HUKY MOPIBHSIHO 3 BiKOBUM KOHTPOJIEM CITOCTEpiraB-
cs B TpyMi ONPOMiHEHUX Y Billi 4—7 pokiB (puc. 2).

ITowmpeHicTh aHTionaTii CiTKiBKM B TpyIli, sIKa 3a3Ha-
JIa oIIpoOMiHeHHS y Billi 8—12 pokiB, BUIBUIIACH TOCTO-

RESULTS

A significant prevalence of retinal vessels patholo-
gy was diagnosed in all groups. Pathological mani-
festations were mainly functional and lay in chang-
ing the caliber of arteries and veins, their course
and vascular reflex.

The incidence of retinal angiopathy in the exposed
in utero examined at the age of 14—17.9 amounted
to 313.43 £ 56.67 per 1,000 people. In the evacuat-
ed from the Chornobyl exclusion zone angiopathy
prevalence in the remote period in the group
exposed to radiation at the age of 4—7 was 274.58 +
18.37 per 1,000 persons, in the group exposed at
the age 8—12 — 330.73 £ 16.98, in the group of
12—16 — 324.61 £ 23.96, and in the group irradiat-
ed at 17—20 — 341.32 *+ 32.88 (Fig. 1). Control
angiopathy prevalence values were within 56—102
per 1000 persons, the difference between the distinct
age groups of control was not significant.

The data presented in Fig. 1 show uneven
angiopathy prevalence in the examined groups of
exposed people. The difference in angiopathy
prevalence for exposed in utero compared with
age-control was significant, y2 = 13.65; p =
0.00001. The relative risk of its prevalence worked
out at 3.248, its confidence interval was 1.67; 6.31.
Significantly higher the prevalence of retina vascu-
lar pathology was in all groups of the evacuated
(data presented in Table 1). The lowest relative risk
in comparison with age- control was observed in
the group of the exposed at the age of 4—7 (Fig. 2).

The prevalence of retinal angiopathy in the
group that suffered exposure at the age of 8—12 was
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Ta6nuua 1
BigHOCHi puM3uMKM NosBM aHrionarii CiTKiBKM ANA BHYTPilUHbOYTPOOHO ONPOMiHEHUX i eBaKYWOBAHUX Y AUTAYOMY

Ta IOHALbKOMY Billi i3 30HU BiguyKeHHA
Table 1

The relative risk of retinal angiopathy prevalence in the exposed in utero and evacuated from the exclusion
zone in childhood and adolescence

Fpynu onpomiHeHnx BigHoCHMIA pusuk [LloBipuwnii iHTepBan x5 P
Groups of irradiated Relative risk Confidence interval

OnpomiHeHi in utero 3,25 1,67; 6,31 13,65; 0,0001
Exposed in utero

EBakyii0BaHi i3 30HM Bif4yX€eHHS Y BiLli 4—7 pokiB 2,69 1,16; 6,24 6,977; 0,004
Evacuated from the exclusion zone at the age of 4—7

EBaKyinoBaHi i3 30HM Bif4yXeHHs y Biuj 8—12 pokis 4.41 2,03; 9,58 22,29; 0,000001
Evacuated from the exclusion zone at the age 8—12

EBakyii0BaHi i3 30HM Bif4yxeHHs y BiLi 13—16 pokis 4,79 2,51;9,16 34,0; < 0,0000001
Evacuated from the exclusion zone at the age 13—16

EBaKyinoBaHi i3 30HM BifuyXeHHsl y Bilj 17—20 pokis 4,85 2,87; 8,19 44,81; < 0,0000001

Evacuated from the exclusion zone at the age 17-20
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PUCYHOK 2. BigHOCHUI pU3UK NOWIMUPEHOCTI CYAMHHOT NaTonorii CiTKiBKU B NOPiBHAHHI 3 BIKOBUM KOHTponem
ANA Tpyn onpoMiHeHUX y pisHoMy Biui

Figure 2. The relative risk of prevalence of retinal vascular pathology compared with age-control groups of
the exposed to radiation at different ages

BipHO BMIIIOIO MOPiBHSIHO 3 OMpOMiHEHUMM Yy Billi 4—7  significantly higher compared with the irradiated
pokiB (x> = 2,8; p = 0,047). in aged 4—7 years ()2 = 2.8; p = 0.047).

Takum ymHOM, TTOIIMPEHICTh aHTioNarii, Bcymepeu Thus, the angiopathy prevalence, contrary to the
3BUYHUM HOpMaMm, OyJia BUIIOIO B I'pyIli ompomiHe-  usual standards, was higher in the group exposed in
HUX in utero i y Billi 8—12 pokiB, a B rpymi ocid, orn-  utero and at the age of 8—12, but in the the group
pOMiHEHUX Yy Billi 4—7 poKiB, pU3UK HasIBHOCTi aHTio-  of people who were 4—7 years old in the period of
natii 0yB HIXKYMM. Y CcTapIIuX Tpymax crocTepira-  exposure the risk of angiopathy was lower. In the
€ThCS TIpoliec 30iJblIeHHS YacTOTH cyAuHHOI maTo-  older groups there is a process of increasing vascu-
JIOTi1 3i 3pOoCTaHHSAM KaJeHOapHOTo BiKy — mpoiec, lar pathology incidence rate alongside the increase
SIKMI MOXe NPpUCKOPIOBAaTUCh BHACIIAOK padialliiHo-  in chronological age — a process that may acceler-
To BIIJIUBY [5]. ate due to radiation exposure [5].
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ITokazaHo, 110 MosIBa BiggadeHUX paialiiHuX eeKTiB
3aJIeXKUThb, 32 IHIIUX MPUOJIU3HO PiBHUX YMOB, Bij BiKy, B
SIKOMY JIIOAMHA 3a3Hajla ONPOMiHEHHs. TaKMM UMHOM,
HaCJIIKU 11 OMPOMIHEHUX BHYTPIiIlTHBOYTPOOHO Ta Y
Billi MOHA/I 8 POKiB OYAYTh TipLLIMMU, HiXK IJ1S1 OITPOMiHe-
HUX Y Billi 4—7 poKiB.

I1pu moGopi nmepcoHady Ak MPOBEAEHHS poOIT B yMO-
BaxX KOHTAKTY 3i JpKepeaMuy i0Hi3yro4uoi pamiallii 0axxaHo
YHUKATU 3aJlydeHHsI OcCib, SKi cBOro 4yacy Oy/ad OIl-
pOMiHEHI aHTeHaTaJlbHO BHacCHigoK YopHOOUIBCHKOI
KaTtacTtpodu. 3a yyacTi B pobOTax B yMoOBax Ipodeciii-
HOTO pajialiifHoro BILUIUBY OCi0, siKi BHacaigoK YopHo-
OMJIbCHbKOI KaTacTpodu OyJIM OMPOMiHEHiI BHYTPilIHbO-
yTpoOHO 260 B Billi Bix 8 70 20 pokiB, HEOOXiTHO BXUTH
JOAATKOBUX MPOMITaKTUUYHUX 3aXO/IiB.
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CONCLUSIONS
It is testified that the occurrence of distant radiation
effects depends on the age at which a person is
exposed to radiation, while all the other factors are
practically the same. Thus, the consequences for the
exposed in utero and at the age of 8+ will be worse
than for those who were irradiated aged 4—7 years.
In the selection of personnel for work in the con-
ditions of contact with sources of ionizing radia-
tion they should avoid recruiting individuals who
were once antenatally irradiated as a result of the
Chornobyl disaster. If persons irradiated in utero
or at the of 8-20 as a result of the Chornobyl disas-
ter participate in work connected with occupa-
tional radiation exposure, it is necessary to take
additional preventive measures.
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