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SMIHU CYINH CITKIBKU B CIIIBPOBITHUKIB
YOPHOBUJIbCHKOI ATOMHOI EJTEKTPOCTAHIIII, IKI
3A3HAJIM TPUBAJIOTO HEHOPMOBAHOTI'O PAJIALIITHOTIO
BIIJIMBY HA POBOYOMY MICIII BHACIIIOK OKYITALIIL
YAEC Y 2022 POIII

Y nepiog okynauii YopHobunbcbKoi aToMHOT enekTpocTaHLii y 2022 poui rpyna cniBpo6itHukis YAEC 3anuwanack Ha
po6oyomy MicTi BNPOZOBX TpUBaAnoro vacy. Lleit nepcoHan 3a3HaB TpuBanoi Aii pagiauinHux i HepagiauiiHux dak-
TOpiB BUPOOHUYOTO CepefloBUILa, @ TAKOX CTPECY Ta iHIWMX HecnpuaTinBux daktopis. [is cyKynHocTi uux daktopis
MOrfa HEraTMBHO BMJIMHYTW Ha CTaH 3[0pOB's. BifoMmo, wo pagiauinHuii BNAMB CpUYMHSAE 3MiHK Xoay 1 Kanibpy cy-
JIMH CITKiBKU.
MeTa: oUiHNTK CTaH apTepiil i BeH CiTKiBKM Ta piBeHb BMicTy iHkopnopoBaHoro **’Cs B 0cib, fiki 3a3Hanu TpuBanoi aii
papiauinHmx i HepagialiiiHux GakTopiB BUPOOHMYOIO cepeoBuiLa, OCKIIbKM 3HaX0AUANCH HAa PpOOOYOMY MicTi NoHaA-
HopmoBo B nepiog okynauii YAEC y 2022 poui.
Marepianu Ta meToau. MpoBeseHo KomnneKkcHe 0hTanbMOOriYHe 0OCTEXEHHS, IKE BKNIOYANO0 BU3HAYEHHSA AiameT-
py apTepiil i BeH CiTKiBKM, apTepioBeHO3HOrO CMiBBiAHOWEHHSA y 55 0cib 3 yncna nepcoHany YAEC, wo npaytoBanu B
yMoBax okynallii. Bci ornsiHyTi nauieHT Nponwnm o6CTeKeHHN Ha eKCNepTHOMY NiYNUIbHUKY BUNPOMiHIOBAHHS NOAN-
HU. Pe3ynbTat 0hTanbMoNOriyHOro 0OCTEXEHHS MOPiBHIOBANAW 3 pe3ynbTaTaMu NpoBefeHUX paHile o6CTexeHb
cniBpo6iTHUKiB YAEC Takux cammx BiKOBUX rpyn.
Pe3ynbraTu. BctaHoBneHO, Wo B 06CTeXeHiit rpyni cnocTepiranock 3MeHIWeHHs apTepio-BEHO3HOIO CMiBBiAHOWEHHS
3a paxyHoK, FONIOBHUM YUHOM, PO3WMPEHHS BeH CiTKiBKW. [lunsTalis BeH Oyna acMMeTpUYHOIO, NepeBaXKHO BUABNSA-
nocb 6inblue po3WNPEHHS riNOK LeHTpanbHOT BEHU CiTKIBKM NpaBoro oka. ApTepii ciTkiBku 6ynu 3ByxKeHi y BCix 06cC-
TeXXeHux. lpn nopiBHAHHI pe3ynbTaTiB 3 AaHMMM nonepefHix 0O6CTeXEeHb BCTAHOB/IEHO, WO apTepioBEeHO3He CMiB-
BiAHOWEHHS B Lii rpyni 6yno BiporifHo HuxYe, HiX B 06CTexeHUx paHiwe cniBpobiTHukis YAEC y Bikosux rpyn. Mpu
LlbOMY MaKCKUMasbHe 3apeecTpoBaHe 3HaYeHHs BMicTy iHKoprnopoBaHoro *’Cs ctaHoBuno 713 bk/opraHiam, y ofHo-
ro 3 06CTeXeHNUX He OyNo nepeBuLEHHA KOHTPObHOTO piBHA 1 000 bk/opraHism.
BucHoBKU. BusBneHo nopyleHHs KpoBoobiry B CiTKiBLi — BiporifHe 3MeHIWeHHs apTepioBEHO3HOTO CMiBBigHOWEH-
HA 3@ paxyHOK PO3LMWPEHHS BeH CiTKiBKM B 0Ci6 3 uncna nepcoHany YAEC, siki npautoBanu B ymoBax okynauii YopHo-
OunbcbKoi aTOMHOT enekTpocTaHLiiy 2022 poui. OcKinbku y o6cTexeHunx He 3adiKCOBaHO NEPEBULLEHHA KOHTPOJIbHO-
ro piBHs BMicTy iHKoprnoposaHoro **’Cs (1 000 bk/opraHi3m), BusiBneHuit ehekt Moxe 6YTU HACTiAKOM BMAUBY iHIWMX,
K pafiauinHux, Tak i HepagiauiiHux hakTopis.
Knio4oBi cnoBa: CiTKiBKa, CYLMHW CiTKIBKMW, apTepioBeHO3He CMiBBigHOWEHHS, 10Hi3yl04e BUNPOMiHIOBAHHS, iHKOpPMO-
pauis pagioakTuBHUX pevoBuH, nepcoHan YAEC, wo npauytoas B ymoBax okynauii YAEC.
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RETINA VESSELS CHANGES IN CHORNOBYL NUCLEAR POWER
PLANT EMPLOYEES WHO EXPERIENCED LONG-TERM
ABNORMAL RADIATION EXPOSURE AT THE WORKPLACE AS

A RESULT OF THE OCCUPATION OF CHORNOBYL NUCLEAR
POWER PLANT IN 2022

During the occupation of the Chornobyl Nuclear Power Plant (ChNPP) in 2022, a group of employees remained in the
working town for a long time. These personnel were exposed to long-term radiation and non-radiation factors of the
production environment, as well as stress and other factors. These factors could result in negative changes of health.
It is known that radiation exposure causes changes in the course and caliber of retinal vessels.
Objective: to assess the condition of retinal arteries and veins and the level of incorporated *Cs content in persons
who were exposed to prolonged exposure to radiation and non-radiation factors of industrial environment, as they
were at the workplace overtime during the occupation of the Chornobyl Nuclear Power Plant in 2022.
Materials and methods. A comprehensive ophthalmological examination was carried out. Which included the deter-
mination of the diameter of the retinal arteries and veins, the arteriovenous ratio, of 55 people from among the per-
sonnel of the ChNPP, who worked under the conditions of the occupation of the ChNPP. All those examined were
examined on an expert human radiation counter. The results of the ophthalmological examination were compared
with the results of earlier examinations of ChNPP employees of the same age groups.
Results. It was established that in the examined group, a decrease in the arterio-venous ratio was observed, main-
ly due to the expansion of retinal veins. Dilatation of the veins was asymmetric, mainly the branches of the central
vein of the retina of the right eye were more dilated. Retinal arteries were narrowed in all examined subjects. When
comparing the results with the data of previous examinations, it was established that the arterio-venous ratio in this
group was probably lower than in previously examined employees of the ChNPP of the same age groups. At the same
time, the maximum registered value of the content of incorporated *’Cs was 713 Bq/organism, none of the exam-
ined exceeded the control level of 1,000 Bg/organism.
Conclusions. Violation of blood circulation in the retina was detected — a probable decrease in the arteriovenous
ratio due to the expansion of the retinal veins in the personnel of the Chornobyl nuclear power plant who worked
under the conditions of the occupation of the ChNPP in 2022. Since the examined subjects did not exceed the con-
trol level of incorporated **’Cs content (1,000 Bq/organism), the observed effect may be a consequence of the influ-
ence of other, both radiation and non-radiation factors.
Key words: Retina, retinal vessels, arteriovenous ratio, ionizing radiation, incorporation of radioactive substances,
personnel who worked under the conditions of occupation of ChNPP.
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BCTYII INTRODUCTION

Y nepion oxkymnaiii YopHOOMIBCHKOI aTOMHOI eekT-  During the occupation of the Chornobyl Nuclear
pocraniii y 2022 poi rpymna criiBpo0iTHUKIB 3anuma-  Power Plant (ChNPP) in 2022, a group of employ-
Jlach Ha poOOYOMY MICTi BOPOJOBXK TpUBajJoro yvacy. ees remained in the working town for a long time.
Lleii mepcoHan 3a3HaB TpUBajoi Aii pamiauiiiHux i He-  These personnel were exposed to long-term radia-
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pamialiiiHux (akTopiB BUPOOHMYOTO CEpeloBUIlA, a
TAKOX CTpeCy Ta iHIIMX HECIPUSTINBUX YMHHUKIB.
[is1 pakTOpiB BUPOOHMUUOTO CEpeaoBHUIlla MOIJIa BUK-
JIMKATU HEeTraTUBHI 3MiHU cTaHy 310poB’s [1]. Tomy Oy-
JIO TIPOBEIEHO OOCTEXXEHHS IIUX MalliEHTIB, SKE BKIIIO-
4yaJio KOMIUIEKCHUI oTaTIbMOJIOTiYHUI orjisia i 06c-
TeXEHHSI Ha €KCHEPTHOMY JIIUMJIbHUKY BUIIPOMIiHIO-
BaHHS JIIOAUHU.

Bigomo [2—4], 110 pagialiiiHuii BIUIUB MOXE CITPU-
YUHUTU 3MiHM XOOy i Kamibpy cyauH ciTKiBku. Tomy
o(TaTbMOIOTiUHE OOCTEXKEHHS TIAlliEHTIB MOXE BUSI-
BUTU HaNOINIbII paHHI MPOSIBU TMATOJOTIYHUX 3MiH y
0ci0, gKi 3a3HaIM [ii i0HI3YyI0UOi pamialtii.

ITpoBeaeHO KOMILIEKCHE O(MTaIbMOJIOTIYHE OO0CTE-
JKEHHSI, 1110 BKJIKOYAJI0 BU3HAYEHHS AiaMeTpy apTepiii i
BEH CiTKiBKU, apTepiOBEHO3HOTO CIiBBiIHOIIEHHS y 55
oci6 3 umcna nepcoHany YAEC, sxi mpaiutoBaiu B
yMoBax okymnailii YopHOOMIbCbKO1 aTOMHOI €J1IEKTPOC-
tandii y 2022 poii. Bci orgHyTI TTallieHTH TIpONIIIITN
00CTEXXEeHHSI Ha €KCIEePTHOMY JIIYMJIbHUKY BUITPOMi-
HIOBaHHS JIOAWHM |5, 6]. Pesynbratu odranibMosori-
HOTO OOCTEXKEeHHSI ITOPiBHIOBAIM 3 Pe3yJIbTaTaMu IIpO-
BEICHUX paHilie oOcTexXeHb cHiBpoOiTHUKIB YAEC
TaKMX CaMUX BiKOBUX I'PYIL.

META JOCJIIJI2ZKEHHA

OUiHUTK CTaH apTepiil i BeH CiTKiBKU Ta piBeHb BMICTY
inkoprioposaHoro ’Cs B 0ci0, SIKi 3a3HaIu TPUBAJIOL Iil
pamialiiHuX i HepamialiifHux (bakTopiB BUPOOHUYOTO
CepeloBMIIA, OCKIIbKY 3HAXOAUINUCh HA pOOOYOMY MiCTi
noHagHOpMOBO B niepion okymamnii YAEC y 2022 porii.

MATEPIAJIM I METOIUN

O6cTexeHo 55 ocid 3 ymucia nepcoHany YAEC, 1o
npairioBaiau B ymoBax okymauii YAEC y 2022 porri, ce-
penHiii Bik obctexeHux (45,12 £ 0,13) poxkis. [pymnoro
MOPiBHSHHS OyJsia rpyra paHille oOCTeXEeHHUX 3a Ti€l0
K METOIMKOIO MPaliBHUKIB 30HU BiIuy>KeHHSI BiKOM
(44,35 + 0,36) poxis.

OdTranbMonoriyHe OOCTEXKEHHST MPOBOAMIOCH 3a
YHi(iKOBaHUM IIPOTOKOJIOM 3 BUKOPHMCTaHHSIM OCHOB-
HUX Cy4YaCHUX METOMIB HOCJIIIKEHHS CTaHy OpraHa 30-
py Ta 3opoBux ¢yHkLi. [IpoBommmack oprambMoc-
KOTlisl B MPSIMOMY i 3BOPOTHBOMY BUIi, oTorpady-
BaHHsI o4HOro nHa Ha ¢yHayc-kamepi VISUKAM lite
Digital Camera ¢ipmu Zeiss B AiUISIHLI AMCKa 30pPOBO-
ro HepBa y CTaHAAPTHUX yMOBaX. [l KOXHOTro oka
(hikcyBasioch OfHE CTaHIApTHE 300pa’kKeHHSI OYHOTIO
nHa — JI3H i Mmakyna, a mpu moTpedi — 10AaTKOBI 300-
paxeHHs. KamibpomeTpilo CyauH CiTKiBKM 30ilCHIO-
BaJIM 3a MoaM(piKOBAHOIO HAMU METOANKOIO [2].

tion and non-radiation factors of the production
environment, as well as stress and other factors. The
effect of the factors of the production environment
could cause negative changes in the state of health
[1]. Therefore, an examination of these patients was
carried out, which included a comprehensive oph-
thalmological examination and examination on an
expert radiation counter of a person.

It is known [2—4] that radiation exposure can cause
changes in the course and caliber of retinal vessels.
Therefore, ophthalmological examination of patients
can reveal the earliest manifestations of pathological
changes in persons exposed to ionizing radiation.

A comprehensive ophthalmological examination
was carried out and it included the determination of
the diameter of the retinal arteries and veins, the
arteriovenous ratio, of 55 people from among the
personnel of ChNPP, who worked under the occu-
pation of the ChNPP. All those examined were
examined using an expert human radiation counter
[5, 6]. The results of the ophthalmological examina-
tion were compared with the results of earlier exam-
inations of ChNPP employees of the same age
groups.

OBJECTIVE

To assess the condition of retinal arteries and veins and
the level of incorporated '’Cs in persons experienced
the prolonged exposure to radiation and non-radia-
tion factors of industrial environment at the workplace
overtime during the occupation of the ChNPP in 2022.

MATERIALS AND METHODS
55 people from the ChNPP personnel who worked
under the conditions of occupation of the ChNPP in
2022 were examined, the average age of them was
(45.12 £ 0.13) years. Employees of the exclusion
zone, aged (44.35 £ 0.36), previously examined using
the same method were the comparison group.
Ophthalmological examination was carried out
according to a unified protocol using the main mod-
ern methods of researching the condition of the organ
of vision and visual functions. Ophthalmoscopy was
performed in the forward and reverse view, the fundus
was photographed on the fundus Zeiss VISUKAM
lite Digital Camera in the area of the optic disc under
standard conditions. For each eye, one standard
image of the fundus was recorded — the optic disc and
the macula — and, if necessary, additional images.
Calibrometry of retinal vessels was carried out accord-
ing to our modified method [2].
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Takox OyJio MPOBeAECHO OOCTEXEHHS Ha eKCIepT-
HOMY JIIYMJIbHUKY BUIIPOMIHIOBaHHS JIIOAUHMU [5, 6].

s oliHKU pe3yJibTaTiB 0OCTeXXEHHSI BUKOPHUC-
TaHi CTAaTUCTUYHI METOAW: OOYMCICHHSI CepemaHiX
3HaYeHb KiJbKiCHMX MOKAa3HUKiB, OLliHKa BipoTif-
HOCTI pi3HuULi 3a MeToaoM CT’roAeHTa.

PE3VJIBTATU TA OBTTOBOPEHHA

HaiiBumuii BMicT iHKopropoBaHoro “’Cs y oci6 3
ynucia nepcoHanry YAEC cranosuB 714 bx/opra-
Hi3M, cepenHiit — (182,5 = 0,14) bk, mo MeHIIIe mpu-
nyctumoro piBHs — 1 000 bx/opraHism.

V Bcix 00cTeXXeHUX BUSBJIEHI 3MiHU CyIUH CiTKiB-
KM — 3MEHILIEeHHSI Kajiopy apTepiii i po3LIMPEHHS
BEH, 3BUBMUCTICTb CYOWH, IOYAaTKOBiI CKJIEPOTUYHI
3MiHU CTiHOK CYAWH. AJjie rpyIia oci0, siKi IpaloBaIn
B ymoBax okymnatii YAEC y 2022 pouii, BUpi3HsIach
BUPAXEHOIO TEHJIEHIIIEIO 1O PO3IIMPEHHS BEH CiTUac-
TOi 00ooHKM. Ha puc. 1 mpeacrasieHO 300paxkeHHS
OUYHOrO JIHa nauieHTa @., AKuii 3HaXOAUBCS Ha POOO-
YOMY MICTi TPOTATOM BChOTO IIepiomy OKymarlii
YAEC: riku LeHTpaJibHOI BEHU CiTKiBKU PpO3IIU-
pEeHi, HasiBHA TEHIEHIIisI 10 aCUMETpil Kay1ibpy BeH.

Ha puc. 2 npeacrasieHo ¢oTorpacdiuHe 300pa-
JKEHHsI OYHOTO JHa MaitieHTa [, aKuii Takox 3Haxo-
JIUBCSI HA pOOOYOMY MICTi MPOTATOM BChOTO MEPIOAyY
okymanii YAEC. CrocTepira€tbCs aTOHisI TiJIOK
LIEHTPaIbHOI BEHU CiTKiBKU.

Hatomicts, y rpymi ciBpo6iTHUKIB YAEC, obcTe-
JKEHUX paHille, CIoCcTepiraJuch MEHII BUPaXeHi 03-
HAKM BTPATH TOHYCY i pO3IINPEeHHS BeH (puc. 3).

BusiBiieHO CTaTMCTMYHO BaromMe 3MEHILIEHHS ap-
TE€PiOBEHO3HOI'O CITiBBiAHOIIEHHSI 32 PaxyHOK pPO3-

An examination was also conducted using an expert
human radiation counter [5, 6].

Statistical methods were used to evaluate the results
of the examination: calculation of average values of
quantitative indicators, assessment of the probability of
difference according to the Student’s method.

RESULTS AND THEIR DISCUSSION

The highest content of incorporated '¥'Cs in the per-
sonnel of the Chornobyl NPP was 714 Bq/body, the
average was (182.5 £ 0.14) Bq, which is less than the
permissible level — 1,000 Bg/body.

In all examined patients, changes in retinal vessels
were detected — a decrease in the caliber of arteries
and dilation of veins, tortuosity of vessels, and initial
sclerotic changes in the walls of vessels. But a group of
people who worked under the occupation of the
ChNPP in 2022 was distinguished by a pronounced
tendency to dilate the veins of the retina. Figure 1
shows the image of the fundus of patient E., who con-
tinued staying at his workplace throughout the period
of occupation of the ChNPP: the branches of the cen-
tral vein of the retina are expanded, there is a tenden-
cy to asymmetry of the caliber of the veins.

Figure 2 shows a photographic image of the fundus
of patient H., who also continued staying at the work-
place during the occupation of the ChNPP. Atony of
the branches of the central retinal vein is observed.

On the other hand, less pronounced signs of loss of
tone and dilation of veins were observed in the group
of ChNPP employees examined earlier (Fig. 3).

A statistically significant decrease in the arteriove-
nous ratio due to dilation of the retinal veins was detec-

PUCYHOK 1. 306pakeHHA O4HOro gHa nauieHTa @., AKMIA 3HAXOAMBCA Ha po6oYOMY MiCTi NpoTAroM BCbOro

nepioay okynauii YAECy 2022 poui

Figure 1. Image of the fundus of patient F., who continued staying at his working place during the occupa-

tion of the ChNPP in 2022

(1) 426



CLINICAL PRACTICE

ISSN 2304-8336. INpobnemu paniauiitHol meauumky 1a pagiobionorii = Problems of Radiation Medicine and Radiobiology. 2022. Bun. 27.

PUCYHOK 2. 306pa)eHHA o4HOro gHa nauieHta I., AKUI 3HAXOAUBCA Ha po6oyoMy MicTi NpoTArom BCbOro
nepiopy okynauii YAECy 2022 poui

Figure 2. Image of the fundus of patient H., who continued staying at his working place during the occupa-
tion of the ChNPP in 2022

PUCYHOK 3. 306pakeHHA 0YHOro AHA NaLi€HTa rpynu NOpiBHAHHA
Figure 3. Image of the fundus of a patient in the comparison group

Ta6nuua 1
LliameTp cyauH ciTyacToi 060n0HKM i apTepioBeHO3He cniBBigHOWEHHA B rpyni oci6 3 uucna nepconany YAEC,
wo npautoBanu B ymoBax okynauii YAECy 2022 poui, (M £ m)

Table 1
Retinal vessel diameter and arteriovenous ratio in a group of individuals from the personnel of the ChNPP who
worked under the conditions of occupation of the ChNPP in 2022, (M + m)

MoKagHuK I'pyna oci6 3 yucna nepcoxany YAEC, I'pyna nopiBHsAHHS 0Ci0
wo npautoBanu B ymoBax okynaujii YAEC y 2022 poui 3 nepcoHany YAEC
Indicator A group of people from the ChNPP personnel who worked A comparison group of individuals
under the occupation of the ChNPP in 2022 from the ChNPP staff
[JliaveTp aptepiit, MM 0,093 + 0,021 0,105 = 0,004
Diameter of arteries, mm
[JliameTp BeH, MM 0,187 + 0,009 0,181 £ 0,005
Vein diameter, mm
ApTepioBEHO3HE CriBBIAHOLLEHHS! 0,51 0,05 0,61 0,01

Arteriovenous ratio

Mpumitky. "PisHALA CTATUCTYHO 3Hadywwa, p < 0,05.
Notes. Difference is statistically significant, p < 0.05.
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IIMPEHHS BEH CITKiBKHU Y 0ci0 3 yncia nepcoHany YAEC,
110 MpaloBaiM B yMoBax okymnauii YopHOOUIbCHKOI
aTOMHOI eleKTpocTaHIlii. OCKIJIbKM y 00CTeKeHUX He 3a-
(pikcoBaHO MEpPEeBUILEHHS KOHTPOJBHOIO PiBHS BMIiCTY
inkopriopoBaHoro 'YCs (1 000 Bbk/opranizm), BusiBIe-
HU epeKT MoxKe OYTH HACTiIKOM BIUIMBY iHIIKX, SIK pa-
JTiamiifHnX, TaK i HepamiallifHIX (aKTopPiB.

BUCHOBKUA
BusiiaeHo nmopylieHHs1 KpOBOOOITy B CiTKiBLIi — Biporij-
HEe 3MEHILIEHHSI apTepiOBEHO3HOTO CIIiBBiIHOIIEHHS 3a
pPaxXyHOK PO3IIMPEHHS BeH CIiTKiBKU Y OCi0 3 YKcia rmep-
conany YAEC, o npaiutoBanu B ymoBax okymnauii HYop-
HOOMJIBCHKOI aTOMHOI eJleKTpocTaH1ii y 2022 polii.
OcKiabKM y 00cTexXeHNX He 3adikcoBaHO MePeBUIIICH-
H$T KOHTPOJILHOTO piBHS BMicTy iHKopriopoBaHoro ’Cs
(1 000 bx/opraHi3aMm), BUsIBIeHHI ePEKT MOXKe OyTH Ha-
CJIAKOM BIUIMBY iHIIMX, SK paaialifiHUX, Tak i He-
pamiamiifHux pakTopiB.

KoHdnikT iHTepeciB

ABTOpM He pO3ToJIoIIyIOTh KOH(ineHLiliHY iHdopMallito
Ta HE MAaIOTh XXOMHOI MPWHAJIEKHOCTI abo (piHaHCOBOL
3alliKaBJIeHOCTi B Oymb-fIKiil oprasizailii, sika Moria 0
CTBOPUTU KOHQJTIKT iHTEPECIB.
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gipko, T. ®. BabeHko, P. 0. [opiyeBcbka, H. A. Mapbkasa. [1po6-
niemu pagiauiiHoi meanumnn 1a pagiobionorii. 2015. Bun. 20.
C. 467-473.

3. lonoBHMIA MO30K Ta OpraH 30py SIK MOTEHLLFHI MilLEHi Ans BrMBY
iOHi3ytouoro BunpoMiHioBaHHs. YactuHa |. Liepebpoodtansmono-
riyHi edeKT ONPOMIHEHHS B YYaCHMKIB MiKBigaLil HacniakiB asapii
Ha YAEC / K. M. JloraHoBcbkuid, 1. A. ®epipko, K. B. Kyu Ta iH.
pobnemu pagiauiviHoi meauuynm T1a pagiobiosorii. 2020. Bun. 25.

C. 90-129. doi: 10.33145/2304-8336-2020-25-90-129. 4.

4. ®epipko I1. A., Tapbkapa H. A. 3aKOHOMIPHOCTi PO3BUTKY CYAMHHOI
naTonorii CITKIBKM Y BifaaneHoMy nepioai nicns pagjalinHoro Bnm-
By. Ogprasbmon. xypH. 2016. Ne 6. C. 24—-28.

5. OCHOBHI Y1HHMKM HOPMYBAHHS BHYTPILUHLOTO OMPOMIHEHHS Hace-
NEHHs! pafioakTUBHO 3aDpyaHEHMX TEPUTOPIi Ha MOTOYHOMY eTani
aapii Ha YAEC (Ha npuknagi Kviscbkoi 06macTi) / B. B. Bacunenko,
C. 10. Hevaes, M. §1. LuraHkos Ta iH. [lpobnemu pagiauiviHoi meam-
ymum 1a pagiotionorii. 2015. Bun. 20. C. 147-156

ted in the personnel of the ChNPP who worked
under the occupation of the ChINPP. Since the
examined subjects did not exceed the control level
of incorporated "’Cs content (1,000 Bq/organism),
the detected effect may be a consequence of the
influence of other, both radiation and non-radia-
tion factors.

CONCLUSIONS
Violation of blood circulation in the retina was
detected — a probable decrease in the arteriovenous
ratio due to the expansion of the retinal veins in the
personnel of the ChNPP who worked under the
conditions of the occupation of the ChINPP in 2022.
Since the examined subjects did not exceed the
control level of incorporated '’Cs content (1,000
Bg/organism), the observed effect may be a conse-
quence of the influence of other, both radiation
and non-radiation factors.
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