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PAIIIIIMHO-IHAYKOBAHI ITOPYIITEHHYI KPOBOOBITY B
I[IITAPHOMY TLII TA 3MIHU KYTA IIEPETHBOI KAMEPH OKA
B ITATOTEHE3I I'TAYKOMMU B YYACHUKIB ABAPIMHUX POBIT
HA YOPHOBMJIBCHKIN AEC I MEIIKAHIIIB 3ABPYTHEHUX
TEPUTOPIN

Meta. OUiHMTM 3MiHM KPOBOHANOBHEHHA LiniapHOro Tina i cTaHy Kyta nepeaHboi kamepu oka (KMK) Ta BuBuMTH ix
BM/IMB HA NaToreHe3 rMayKoMu y paaialiiiHo onpomiHeHux ocib.
Marepianu i meTogu. BukopucTaHi pesynbtati 06CTEXEHHS BUNAAKOBO BifibpaHoi rpynu 3 41 yyacHuka nikeigauii
HacnigkiB aBapii Ha YopHobunbebkin AEC (YIHA Ha YAEC) i 18 MewkaHLiB 30HM rapaHTOBaHOro [OOPOBiNbHOMO
BifiCENEHHS; BiK HA MOMEHT 06CTeXeHHs 45-50 pokiB. KoHTponbHy rpyny ctaHoBuna 41 ocoba Toro X Biky. CTaH Ky-
Ta NepefHbOT KaMepyu BUBYABCA 3a [JONOMOrot0 roHiockonii, 3MiHK KpoBoobiry B LiniapHoMy Tini ouiHoBanM 3a gono-
Moroto odranbmopeorpadii.
Pe3ynbratu. BusasneHo 3meHWweHHA KPOBOTOKY B LiniapHomy Tini y Bcix YJIHA. Tak, peorpadiunuit koediuieHt (PK) B
yyacHukiB nikeigauii Hacnigkis aBapii Ha YopHobunbebkiit AEC 6yB BiporigHo HuxuuM (p < 0,05) HiX Y KOHTPONbHIN
rpyni. JocnigkeHHs ctaHy KIMK Bussuno suwmin pusnk noseu inonouinHmux 3mid KMNK y YJIHA, paHHi iHBONtOLiiHi
3minu KIMK BussneHo y 14 3 35 oci6, BifHOCHUI pU3nK y NOPiBHAHHI 3 KOHTPONbHOI rpynoto ctaHoBuB 3,5 (1,27; 9,5)
x?= 7,48, p =0,031. [ns MewWwKaHLiB pagialiiiHo 3abpyAHeHNX TEPUTOPil XapaKTEpPHi Taki X 3MiHu.
BucHoBKu. Brnue ioHi3yto4oi pagiauii cnipuymHse 3HUKEHHS KPOBOTOKY B CYAMHHOMY TPAKTi Ta PO3BUTOK 3MiH KyTa
nepeaHboi Kamepu. HasBHICTIO LMX 3MiH MOXHa NOSCHWUTM OCOBNMBOCTI MaTtoreHesy rnaykoMmu y papiauiiHo on-
POMiHEHUX - Mi3Hil BUAB i TAXKMIA nepeoir.
KntouoBi cnoBa: rnaykoma, ioHi3yloya pagiauis, y4acHUKM NikBigauii Hacnigkie aBapii, MewkaHyi pagiauiiiHo 3abpya-
HEHUX 30H, KYT NepefHbOi Kamepy, LiniapHe Tino, peorpadis, aBapis Ha YAEC.
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Radiation induced violations of blood circulation in the ciliary body and
changes of the anterior chamber angle in the pathogenesis of glaucoma
in clean-up workers of the Chornobyl NPP accident and residents of

contaminated areas

Objective. Estimate changes blood filling of the ciliary body and changes of the anterior chamber angle; study their
influence to glaucoma pathogenesis in irradiated persons.

Materials and methods. Used the results of a randomly selected group survey of 41 clean-up workers of the Chornobyl
NPP accident (clean-up workers), and 18 inhabitants of the zone of guaranteed voluntary resettlement; age at the
time of the survey was 45-50 years. The control group consisted of 41 persons of the same age had not radiation
exposure. State of the anterior chamber angle studied by gonioscopy, which was conducted 35 clean-up workers and
35 persons of the control group. Changes of the blood circulation in the ciliary body examine by the ophtalmoreog-
raphy, what was done on 12 eyes of 6 clean-up workers, control was 12 eyes of 6 persons had not radiation exposure.
Results. Detection revealed of the blood circulation in the ciliary body in all clean-up workers, reography coefficient
was probably lower (p < 0.05), than in the control group. The research of the state of the anterior chamber angle
revealed a higher relative risk of appearance of involution changes of the anterior chamber angle in clean-up work-
ers of ChNPP accident, in comparison with the control group was 3.5 (1.27; 9.5) x? = 7.48, p = 0.031. The same
changes are characteristic for inhabitants of radiation-polluted territories.

Conclusions. Influence ionizing radiation causes a blood circulation decrease in the ciliary body and development
changes of the angle of the anterior chamber. Presence of these changes can explain the features of the pathogene-
sis of glaucoma in irradiated - late manifestation and, at the same time, severe course.

Key words: glaucoma, ionizing radiation, clean-up workers of the Chornobyl NPP accident, residents of contaminat-

ed areas, anterior chamber angle, ciliary body, reography, the Chornobyl NPP accident.
Problems of radiation medicine and radiobiology. 2017;22:332-338.

BCTYII
InaykoMa — XpoHiuHe Iporpecytoye 3aXBOpoBaHHS, 1110
Bpaxka€e 30pOBUI1 HEPB i IPU3BOAUTH 10 HE3BOPOTHHOTO
MOCTYIMOBOTO 3HMXKEHHS 30pOBUX (PYHKIIIN — € OTHIEIO 3
MPOBITHUX MPUYUH CJIIIIOTA B YChOMY CBITi. 3a JaHUMM
BcecBiTHBOI Opratizallii 0OXOopoHU 340POB’Sl, 3aPEECTPO-
BaHO noHaz 105 MiNbITOHIB JTIOAEH, XBOPUX Ha TJIAYKOMY,
MpencTaBlIeHy FOJIOBHUM YMHOM IIEPBUHHOIO BiIKPUTO-
KyTOBOIO raykoMoto. 3 Hux 9,1 MinbiioHa arofei ciimi
Ha obuaBa oka [1]. HasgBHa cTiiika TeHIEHIlis 10 3poc-
TaHHSI 3aXBOPIOBAHOCTI Ha IJIayKOMY, IIepIII 3a BCe, cepel
BiIHOCHO MOJIOJIMX i Mpale3naTHUX BiKOBUX IPYIl Hace-
JieHHs. Lle 00yMOBIIOE aKTyaJbHICTh BUBYEHHST aHTPO-
NOreHHUX (PaKTOPiB, 110 MOXKYTh CIIPUSITU TOSIBi Ta PO3-
BUTKY NEPBUHHOI BiIKPUTOKYTOBOI IJIAyKOMMU.

3a MoBifOMIJIEHHSIMU, 1110 3 SIBUJIMCH B OCTaAHHI POKMU, ITif-
BUILIEHUI pU3MK PO3BUTKY BIIKPUTOKYTOBOI IJIAaYyKOMU MO-
>Ke OyTH HaOLIbII BilgaleHUM i3 BiTOMUX 3apa3 HACJIiIKiB
BIUIMBY iOHi3yr0uoIl pamialiii Ha oko. Yepe3 20 pokiB Iriciist

INTRODUCTION

Glaucoma — chronic progressive illness, that affects
the optic nerve and leads to irreversible gradual
reduction of visual functions — is one of the leading
causes of blindness around the world. According to
the World Health Organization, Registered over 105
million people, glaucoma patients, represented pri-
marily by the primary open-angle, of these, 9.1 mil-
lion people are blind in the both eyes [1]. The cur-
rent stable growth trend in the incidence of glauco-
ma, especially among relatively young and able-
bodied age groups. All this determines the relevance
of the study of anthropogenic factors, which may
contribute to the appearance and development of
the primary open-angle glaucoma.

The increased risk of developing open-angle glau-
coma is the most distant consequence of the effects
of ionizing radiation. 20 years after the Chornobyl
NPP accident, for the first time was discovered the
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YopHOOUIBLCHKOI KaTtacTpodu Briepie OyJ0 BUSBICHO
TEHJCHLII0 A0 TPUCKOPEHHSI 3POCTaHHST 3aXBOPIOBAHOCTI
Ha BiIKPUTOKYTOBY INTAYKOMY CepeJl OIIPOMiHeHUX 0ci0 [2].
[Ti3Hiit BUSIB BiIKPUTOKYTOBOI IJIayKOMU, TIMOBIpHO, TI0SIC-
HIOETBCS TUM [2], 110 BITIMB i0Hi3yI0UOl pamiallii CIpyuIu-
HSIE 3HWXXEHHSI He TiIbKM Tponykuii [3], ane i BiaTOKy
BHYTPILLIHBOOYHOI piiuHU. BUBYEHHSI MeXaHi3MiB LIbOIO
3HIKEHHST BasKJIMBE JIJ1s1 OLIIHKY PpU3MKIB PO3BUTKY i mepc-
TMEKTUB MPOMIUIaKTUKN [IAyKOMU Y pafialliifHO orpoMiHe-
Hux oci6. TTpoayKilisi BHYTPilLIHLOOYHOI PiAMHU € (DYHK-
LI€0 LiJIIapHOTO Tijla, a8 OCHOBHUM IIUISIXOM BiITOKY € Tpa-
OeKyIapHUii NUIsIX. ToMy MU TIpOBeM aHaJli3 pe3ysIbTaTiB
TOCIIKEeHHsI CTaHy CTPYKTYp KyTa TIepelIHbOi KaMepu Ta
KPOBOTOKY B LIiliapHOMY TiJli B YYaCHMKIB JIiKBigaLlil
HacmiakiB aBapii Ha YopHoOmnbseekiit AEC i MelkaHIIiB
30HHM TapaHTOBAHOT'O JOOPOBIILHOTO BiCEJICHHSI.

META

MeTta gociKeHHs: OLiIHUTHA 3MiHM KPOBOHAIIOBHEHHS
LiJiapHOTO Tijla i cTaHy KyTa IepeIHboi KaMepu OKa Ta
BUBUYMTH iX BIUIMB Ha MaTOTeHE3 INIAYKOMMU Y pamialliiiHO
OIPOMiHEHHUX OCiO.

MATEPIAJIN 1 METOJIN
BukopucraHi pe3ynbraTu OOCTE€XEHHSI BUITAJIKOBO
BiniOpaHoi rpynu 3 41 yyacHuMKa JiKBigauii HacainKiB
aBapii Ha YopHoOounbcekiit AEC (YJIHA), Bik Ha MoO-
MeHT obcTexkeHHsT 45—50 pokiB. OdiuiitHO 3apeecTpo-
BaHa IIOTJIMHYTA 1033 30BHIIIHHOTO OIPOMIHEHHS B
VJIHA na YAEC cranosuna 0,1—0,91 I'p. Opyry rpymy
CKJIaJIM MELIKaHLi 30HA rapaHTOBAHOI0 JOOPOBLILHOTO
BigceneHHs — 18 oci0, SKi MEIIKAIOTh Ha PagioaKTUBHO
3a0pyIHEHUX TEPUTOPISIX i MalOTh PiBHI BHYTPIillIHHOTO
OINpOMiHeHHsI, sKi mepeBuywTh 0,3 M3B-pik' [4].
KoHTtponbHa rpyna, sika He Maja KOHTaKTiB 3 10Hi3yI0-
YM BUIIpOMiHIOBaHHSIM — 41 ocoba Toro X BiKy. Kpu-
TepigMu 1000py OyJn: HOpMaJIbHUIA PiBEHb BHYTPIIIHb-
OOYHOTO THUCKY, Bik 45—50 pokiB, eMeTporis abo ameT-
pomis He Oinpiie 1,5 D. O6crexxenns YJIHA nmpoBoan-
JIoch yepe3 5—12 pokiB Imicast ompoMiHEeHHSI.

OdTanbmopeorpagisi, 110 J03BOJSIE OLIHUTU CTaH
KPOBOTOKY B CYIMHHOMY TpaKTi OKa, IIepIl 3a BCE B
LiyiapHoMy TiJii, Oyiia 3aificHeHa Ha 12 oyax 'y 6 YJIHA,
KOHTpoJieM O0ynu 12 oueit 6 HeonpoMiHeHUX ocid. Od-
TajbMopeorpadisi MpoBOAMIACH 3a CTAaHAAPTHOIO METO-
JUKOIO 3a Jomomororo gatumka YubepeHe i peorpada
PI'4-01. fIx peecTpyrounit IpUCTpiii BUKOPUCTAHO Oara-
TOKaHaJIbHUI Kappaiorpad. Po3paxoByBanu peorpaciu-
HuUlt KoediuieHT 3a ¢popmyoro lantsch.

ToHiockomio 6y10 mpoBeAeHO 35 yyacHMKaM JIiKBiga-
mii HacigkiB aBapii Ha YAEC i 35 ocob6aM KOHTpPOJIbHOIL

tendency towards accelerating the incidence of the
open-angle glaucoma among the radiation-exposed
persons [2]. The late appearance of the open-angle
glaucoma is explained by the fact [2] that the effect
of ionizing radiation causes a decrease ether pro-
duction [3] and ether outflow of the intraocular
fluid. Study of this reduction is important to assess
the risks and prospects of prevention of glaucoma in
people exposed to radiation. Since the products of
intraocular fluid is a function of the ciliary body, and
the main outflow way is the trabecular, we analyzed
the results of investigation of the anterior chamber
angle structures and blood flow in the ciliary body
clean-up workers of the Chornobyl NPP accident
and residents of the zone of guaranteed voluntary
resettlement.

OBJECTIVE

The study objective was to estimate the changes of
blood filling of the ciliary body, changes of the
anterior chamber angle, and study their influence
to pathogenesis of glaucoma in irradiated persons.

MATERIALS AND METHODS
The results of the randomly selected group survey
of 41 clean-up workers of the Chornobyl NPP
accident, age at the time of the survey was 45—50
years used. The officially registered absorbed dose
of external exposure in clean-up workers of the
Chornobyl NPP accident was 0.1-0.91 Gy. The
second group consisted of residents of the zone of
guaranteed voluntary evacuation — 18 people liv-
ing in contaminated areas and have internal expo-
sure levels that exceed 0.3 mSv year™! [4]. The con-
trol group consisted of 41 persons of the same age
had not radiation exposure. The criteria for selec-
tion were: normal intraocular pressure, age 45—50
years, emmetropia or ammetropia no more than
1.5 D. Clean-up workers survey conducted in
5—12 years after exposure.

The ophtalmoreography was done on 12 eyes of
6 clean-up workers of ChNPP accident, control
was 12 eyes of 6 persons had not radiation expo-
sure. The ophtalmoreography was performed
according to the standard method using a sensor
Chyberene and rheographer RG4-01. How to reg-
ister a device uses a multichannel cardiograph.
The rheographic coefficient was calculated by the
formula Iantsch.

Gonioscopy was conducted 35 clean-up workers,
35 persons of the control group and 18 individuals
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rpynu, a tTakox 18 ocobaM, piBHi BHYTPillIHbOTO OIT-
poMiHeHHSs Skux nepepuinyBanu 0,3 M3B-pik’'. Tonioc-
KOITil0 3[ifiICHIOBa/IM 3a CTaHAAPTHOIO METOAMKOI 3a
JOTIOMOTOI0 TpU3epKaJabHOro roHiockormy. OuiHOBaIN
KyT MepeaHbOi KaMepu: BiIKPUTUN UM 3aKPUTUH, TIPU
BigkpuToMy KyTi BM3Hayaau 1upuHy KIIK, Takox
BpaxoOBYBaJld HAasIBHICTb JlereHepaTUBHO-1HBOJIIOLIiM-
HUX 3MiH KyTa TepegHbOol KaMepu OKa: CKJIepo3 Tpabe-
KyJSIpHOI 30HM, 3BY>KEHHSI BEHO3HOIO CUMHYCa CKJIEpHU,
TeHaeH1io g0 3By>keHHs1 KIIK Ta ek3oreHHy mirMeH-
Tawilo.

JI1st OLiHKM pe3ynbTaTiB 00CTesKeHb BUKOPUCTaHI CTa-
TUCTUYHI MeToAU: OOYMCIEHHS CepeAHiX 3HauyeHb
KUJIbKiCHUX MOKA3HMKiB, OlLIiHKA BipOTiIHOCTI pi3HMIIi 3a
MeTonoM CT’1ofieHTa, 3a KpUTEPieEM )2, pU3MK-aHaIi3.

PE3VYJIBTATU 1 OBITOBOPEHHA

Y KoHTpoJi BeanyrHa peorpadiyHoro koediulieHTa
(PK), akmit xapakTepn3y€e cTaH KpOBOOOITy B CyTUH-
HOMY TpakTi, BapiloBajsa Mmajo. BoHa cTaHoBuIa
(3,24 £ 0,18) % nna npasoro i (3,32 £ 0,11) % nnsa
JIIBOTO OKa, pi3HUIS MiX MpaBUM i JIiBUM OKOM OyJia
HeBiporigHa. ¥ Bcix YJIHA PK OyB HMXXYKMM KOHT-
POJIBHOTO piBHS, cTaHOBUB (2,15 £ 0,12) % mist npaBo-
roi (3,11 £0,19) % — nna niBoro oka, pi3HHUIS MiX
npaBuM i JiBUM okKom BiporigHa, p < 0,05. Ilpu
nopiBHsIHHI 3 KoHTpojieM PK anst mpaBoro oka OyB
BiporinHo Hux4uM (p < 0,05).

OtpumaHi pesynsratu opTajbMopeorpadii 3acBimun-
JIM HasSIBHICTb BUPAXXEHOI acMMeTpil peorpadiyHoOro Ko-
edilieHTa MiXX TIpaBUM i JIIBUM OKOM pamiallifHO OIT-
pomineHux. IlokazaHo, o peorpadiyHuil KoedillieHT
IIUIST JIIBOTO OKa BUSIBUBCS B CEpeAHBOMY BipOTiTHO BU-
IIMM, HiX peorpadiyHuii Koeili€eHT 151 MPaBOro oKa
(tab6m. 1). e cBigunTh PO TTOPYIIEHHS BHYTPIIITHHO0Y -
HOTro KpoBOOOiry B 0ci0, pamialliifHO OMPOMiHEHUX Y
nepion yyacti B aBapiiiHuX poooTtax Ha HAEC.

YyTauBicTh LiliapHOTO Tijla A0 paaiallifHOro BILIMBY
Bigoma. PaHillle BMBYajach akoMojaliliHa CIIPOMOX-

Ta6amusa 1
Peorpadiunmnit koediuient B VIHA Ha YAEC (M + m)

Table 1

(living in contaminated areas) as internal exposure
levels exceeds shaft 0.3 mSv-year'. Gonioscopy was
performed according to the standard method using a
threemirror gonioscope. Examinated the angle of
anterior chamber: open or close, at an open angle was
determined the width of angle of anterior chamber,
also took into account the presence of degenerative-
involutional changes of angle of anterior chamber:
sclerosis of trabecular zone, narrowing of the venous
sinus of sclera, tendency to narrowing the angle of
anterior chamber and exogenous pigmentation.

To evaluate the results of surveys used statistical
methods: calculation of average values of quantita-
tive indicators, estimation of probability difference
by Student’s method, criterion y?, risk analysis.

RESULTS

Size of the rheographic coefficient (RK), which char-
acterizes the state of blood circulation in the vascular
tract, varied a little in control. The was (3.24 £ 0.18) %
to the right and (3.32 £ 0.11) % for the left eye with
insignificant difference between the right and left eye.
In all clean-up workers, the RC was below the control
level, equal to (2.15 = 0.12) % for the right and
(3.11 £0.19) % for the left eye with significant differ-
ence between the right and left eye (p < 0.05). When
compared with the control of the RC for the right eye,
it was probably lower (p < 0.05).

The ophthalmoreography results indicated the
presence of a pronounced asymmetry of rheographic
coefficient (RC) between the right and left eye of irra-
diated persons. It was shown that the rheographic
coefficient for the left eye was on average more than
the rheographic coefficient for the right eye (Table 1).
This indicates to abnormal intraocular blood circula-
tion in persons, irradiated during the period of partic-
ipation in emergency works at the ChNPP.

The sensitivity of the ciliary body to radiation is
known. Previously studied accommodative ability of

The rheographic coefficient in the clean-up workers of ChNPP accident (M + m)

Hasea nokasHuka YJTHA na YAEC / ChNPP accident clean-up workers Kontponsb / control
Exponent Mpase oko Jlise oko Mpase oko Jlise oko
PeorpadiuHnii koediLieHT, % 2,15+0,12 3,11 0,19 3,24 £ 0,18 3,32 0,11
The rheographic coefficient, %

P (B NOPIBHSAHHI 3 KOHTPONEM) > 0,05 <0,05 - -

p (comparison with control)
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HICTb OKa, 110 3a3HaJj0 pafiallifHOro BIUIUBY [5]. Buss-
JIeHe 3MEHILEHHS KPOBOHAMOBHEHHS LiJiapHOro TiJia
He CylepeuunTh paHillle OTpUMaHUM JaHUM Ta iX HiATBe-
pIKye. Aje, KpiM TOro, MOPYILIEHHST KpOBOITOCTaYaHHS
CTPYKTYp LiJiapHOIO Tijla MOXE€ CYTTEBO 3HUKYBaTU
30ATHICTh M0 MPOAYKIIil BHYTPillIHLOOYHOI PiIVMHU, 11O
MOSICHIOE BUSIBJIEHY paHillle IaTOJOriyHy TiApoau-
Hamiky B YJIHA na YAEC [3]. V BinnaneHomMy mepioni
micjsl panialiiHOTO BIUIMBY 3HMXEHHSI TPOIYKILii
BHYTPIIIHbOOYHOI PiIUHU IIepeCcTa€ KOMIICHCYBATH I10-
PYLLIEHHS 1i BiITOKY, 1110 i € IPUYMHOO 30ibIIEHHS Yac-
TOTH BiIKPUTOKYTOBOI IJTayKOMMU.

o iHBOMOLIMHHUX 3MiH KyTa IMEpeaHbOl KaMepH
BiTHOCSITh CKJIEPO3 TPAOEKYJISIPHOI 30HU, BiAKIaACHHS B
Hill MirMeHTy Ta eKc(OJIiaTUBHUX YaCTOK, 3BY>KEHHS Be-
HO3HOTO CHHYca CKJIepU, TeHAeHIi1o 10 3BykeHHs KITK
B OKpEMUX AiTHKax [6].

ITpu roniockonii B rpymni YJIHA paHHi iHBOMIOLifHI
sminu KITK Busasieno y 14 3 35 oci6 (40,0 %): cxiepos
TpabeKyIsIpHOI 30HM criocTepirascga y 9 ocio (25,7 %),
BimKiIameHHsT TirMeHTy B 12 Bumankax (34,3 %), 3By-
JKEHHSI BEHO3HOTO CUMHYCA CKJIEPU BUSBISIOCH YV 8 BU-
nankax (22,9 %), renaeHuis go 3ByxkeHHsa KIIK — y 7
Bumnankax (20,0 %). Y MelIKaHLiB panioaKTUBHO 3a0-
PYOIHEHUX TEepUTOpiil, sAKi 3a3HaBald BHYTPIIIHBOTO
oInpoMiHeHHs B 103i moHan 0,3 M3B-pik’', mOsIBY 3MiH,
SIKi BiTHOCATD 0 iHBOJIIOTUBHUX, criocTepiranu B 61,1 %
BUMAAKIB, IpU LIbOMY IIepeBaXHO 3ycTpivajach €K30-
reHHa mirmeHTauis (50,0 %) i ckiepo3 TpabeKyasipHO1
30HH4 (27,8 %). Y KOHTPOJIbHIill IPyIy Py FOHIOCKOITi1
3HalifieHa nomipHa ek3oreHHa nirmeHTauiss KIIK y
8,6 % BUMaAKiB, CKJIEPO3 TpabeKyIapHOI 30HU — y 1
moaunu (2,9 %).

Yacrota 3miH KITK B o0cTexxeHMX Tpynax HaBeaeHa
Ha puc. 1.

BinHocHui#t pusuk mosBu iHBomwoLiiHuX 3MiH KITK
11 YJIHA y MopiBHSIHHI 3 KOHTPOJIBHOIO TPYIIOI0 CTa-
HoBuB 3,5 (1,27; 9,5), x> = 7,48, p = 0,031. Ocobu, ski
3a3HaBaJlv padialliiiHOro BIUIMBY BHACIAOK BHYTPIlLIHb-
Oro onpoMiHeHHs B 103i moHax 0,3 M3B-piK™', TAKOXK Ma-
JIV BipOTiTHO BUIIMIA piBeHb pU3nKy nosisu 3MiH KITK y
MOPiBHSIHHI 3 KOHTPOJEM, BiTHOCHUIA PU3UK CTAaHOBUB
5,35 (1,98; 14,44) ipu x* = 14,46, p = 0,00007.

3HalieHi y BiIHOCHO MOJIOAMX TAaIliEHTIB 3MiHU
KIIK 6ynu nonioHi 10 THX, 1110 CIIOCTepiraloThes y Jio-
JIeil MOXWJIOTO BiKY, ajie BOHU PO3BUHYJIUCS Mepeadac-
HO, Y BIiTHOCHO MOJOAOMY Billi. PanHs mossBa Mmopdo-
JIOTIYUHMX 3MiH KyTa TIepeJHbOi KamMepu MoxKe OyTu
MPUYNHOIO YTPYAHEHHS BiATOKY BHYTPIillIHBOOYHOI
piIMHU, a B pe3yJbTaTi X MPOrpecyBaHHS y BiagaleHO-
My Mepiofi micis pagialliiHOro BOJIMBY — i MPUYMHOIO

(1) 336

the eye that has undergone radiation exposure [5].
The detected decrease in blood flow to the ciliary
body does not contradict previously received data and
confirms them. But, in addition, disturbance of blood
supply structures in ciliary body can significantly
reduce the capacity for production of intraocular fluid
explained previously revealed pathological hydrody-
namics clean-up workers of ChNPP accident [3]. In
the remote period after radiation exposure reduction
of intraocular fluid production ceases compensate for
the violation of its outflow, which is the reason for the
increase incidence of open-angle glaucoma.

Sclerosis of the trabecular zone, deposition of
pigment in it and exfoliative particles, narrowing of
the venous sinus of the sclera, tendency to narrow
the CCP in separate areas are attributed to involu-
tional changes in the angle of anterior chamber [6].

Early involutional changes in the angle of anterior
chamber were detected in 14 out of 35 people (40.0
%): trabecular area sclerosis was observed in 9 persons
(25.7 %), pigment deposition in 12 cases (34.3 %),
narrowing of the venous sinus of the sclera manifest-
ed in 8 cases (22.9 %), the the tendency to narrowing
of the anterior chamber angle was observed in 7 cases
(20.0 %). , Changes including involutive ones were
observed in 61.1% of cases, mostly met with exoge-
nous pigmentation (50.0%) and sclerosis of the tra-
becular zone (27.8%) among the inhabitants of con-
taminated areas exposed to internal irradiation at a
dose > 0.3 mSv-year'. In the control group by
gonioscopy was found moderate exogenous pigmen-
tation of the angle of the anterior chamber in 8.6% of
cases, trabecular sclerosis in 1 person (2.9%).

The frequency of changes in the CCP in the
examined groups is shown in Fig. 1

Relative risk aging changes anterior chamber angle
of clean-up workers in comparison with the control
group was 3.5 (1.27; 9.5), x> = 7.48, p = 0.031. Indi-
viduals who suffered radiation exposure due to inter-
nal irradiation at a dose above 0.3 mSv-year™, also had
a significantly higher level of risk of the anterior
chamber angle changes, compared to control relative
risk was 5.35 (1.98; 14.44), x* = 14.46, p = 0.00007.

Found in our relatively young patients were ante-
rior chamber angle changes similar to those
observed in older people, but they have developed
prematurely, at a relatively young age. The early
appearance of morphological changes of anterior
chamber angle can cause difficulty outflow of
intraocular fluid, as a result of it progression in the
remote period after radiation exposure — and cause
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Figure 1. Frequency of changes in the anterior chamber angle in groups of persons who were exposed to radi-

ation, in comparison with control (%).

30iJIbIIIEHHS] YaCTOTU BigAKPUTOKYTOBOI TJIayKOMU Y
pangialiiiHO ompoMiHeHUX oci0. BaxauBo, 110 3MiHU
KIIK BUSBISIIOTBCS Y MEILIKAHILIIB TEPUTOPIi 3 TMiaBU-
LLIEHUM piBHEM 3a0pyIHEHHSI, UMCEbHICTb SIKUX 1 gOCi
Benuka [7]. lle 30inblrye HMOBIpHICTH ITOJANBLIIOTO
3pOCTaHHSI YaCTOTU BiIKPUTOKYTOBOI IJIAyKOMU B I10-
nyJdiii y BiggajgeHomy nepioai miciasgs YopHOOMIbCbKOL
KaTtacTpodu.

BUCHOBOK

HoBeaeHo, 110 BIUIMB iOHI3yIOYO1 pajiallil CIpUYnHSIE
3HIDKEHHSI KPOBOTOKY B CYIMHHOMY TPaKTi, TIePIII 3a BCE
B LIJTiapHOMY TiJli, i pO3BUTOK 3MiH KyTa IepeaHbOl Ka-
mepu. PamianiiiHo iHIyKOBaHe 3HMKEHHS KPOBOTOKY B
LHiJiapHOMY Tilli 34aTHE 3HAYHO 3HM3UTHU MPOAYKIIilO
BHYTPIiLIHbOOYHOI PiIMHU, 110 MPOTSITOM IEBHOTO Yacy
KOMIIEHCYE 3HMXXEHHS BiITOKY 3a paxyHoK 3MmiH KITK.
HagBHicTIO LIMX 3MiH MOXHa TOSICHUTHA OCOOJMBOCTI
naToreHe3y IIayKOMM y pafialliiiHO ONMpOMiHEHUX — il
Mi3HIM BUSB i, BOOHOYAC, TSDKKUM nepeoir.
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increased frequency in open-angle glaucoma in
radiation-exposed persons. It is important that
changes in the anterior chamber angle are presents
on residents of areas with high levels of pollution,
whose numbers are still high [7]. This increases the
likelihood of further increase of the frequency of
open-angle glaucoma in a population in the remote
period after the Chernobyl catastrophe.

CONCLUSION

Tonizing radiation causes a blood circulation decrease
in the ciliary body and development changes of the
angle of anterior chamber. Radiation-induced reduc-
tion of blood flow in the ciliary body can significantly
reduce the production of intraocular fluid, which over
a period of time compensates for the reduction of out-
flow due to changes in anterior chamber angle.
Presence of these changes can explain the features of
pathogenesis of glaucoma in irradiated persons — late
manifestation and, at the same time, severe course.
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