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MIKPOILIMPKVYJIATOPHI ITIOPYIIEHHA KOH’IOHKTUBHA B
YUYACHUKIB ABAPIMHUX POBIT HA YOPHOBMJIbCBKIN AEC

MeTta. BuBUMTM 3MiHM reMOMIKPOLMPKYAALUiT B fUHAMILI nicns pagiauilHoOro BRAMBY B 3aN€XHOCTI Bif A03W On-
POMiHEHHS.
Marepianu i meTtogu. [locnimxeHHs npoBefeHo Ha 470 yyacHukax aBapinHux pobiT Ha YAEC. Yepes 10-15 pokis
nicns paaiauinHoro BnauBy obcTexeHo 450 yyacHuKiB aBapiitHux po6it Ha YAEC (Y/THA Ha YAEC) Bikom Big 28 o 65
pokiB. KoHTponbHy rpyny ctaHoBuan 110 npoMUCNOBUX pOBITHUKIB, WO He Manu KOHTaKTy 3 IP. Yepes 22 poku nicns
papiauinHoro BNaMBY oKpemo obcTexeHo 20 Bunaakoso BigiopaHux YTHA Ha YAEC.
CTaH MikpouupKynALii BUBYABCA WAXOM Giomikpockonii cyguH 6ynb6apHoi KoH loHKTMBK. CTaTUCTUYHY 06pobKyY pe-
3yNbTaTiB AOCNIAKEHHA BKAOYAna BU3HaueHHs koediuienta t (CT'iogeHTa), koedilieHTa Kopenauii i Moro noMunKky.
Pesynbratu. [locnifxeHHA cTaHy MiKpOUMPKYNAUiT y KOHIOHKTUBI BUABMAWN HAABHICTb 3HA4YHMX i nopyweHb y on-
pomiHeHux ocib Bxe B nepiog 10-15 pokiB nicns pagiauinHoro BnauBy. BussneHa 3anexHicTb CTyneHs npossy i yac-
TOTW NATONOriT MiKPOCYAMH Bifl 4O30BOr0 HaBaHTaxeHHsA. Yepe3 22 poku nicis pagialinHoro BNAMBY NOPYLEHHS re-
MOMiKpPOLMPKYAALiT 3anMWmUanCA LOCUTb NOWMUPEHUMU, BENUKOK Oyna 4acTKa CYAMHHMX i NepuBACKYNSPHUX 3MiH.
BcTaHoBNEHO, WO A030Bi 3aNeXHOCTI A1 3MiH MiKpOLMpPKyNALii iy BigaaneHomy nepiofi B yuacHukiB po6it Ha YAEC
y 1986 p. 36epiraioTbcs.
BucHoBKM. [Toka3zaHo, WO nosBa 3HAYHKUX MOPYLIEHb CTaHy MIKPOLUMPKYNALiT y KOH'IOHKTUBI cnocTepiraeTbca y on-
pomiHeHux ocib Bxe B nepioa 10-15 pokis nicns pagiauiiiHoro BnauBy. Yepes 22 poku nicns pagiauiiitHoro BnimBy
NOpyLeHHs reMOMiKpOLMPKYNALIiT 3aMWNANCA NOWMUPEHUMH, [O30BT 3aNEXKHOCTI i, B 3HAYHI Mipi, KNiHiYHi 0cobnu-
BOCTi 36epiraloTbcs.
Knio4oBi cnoBa: ioHisyloue BunpomiHioBaHHs, aBapis Ha YAEC, mikpouupkynauis, KOH'IOHKTKBA.
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Microcirculation violations of the conjunctiva in clean-up workers of the
Chornobyl NPP accident

Objective. Explore hemomicrocirculation changes after radiation exposure depending of irradiation dose in dynam-
ics.

Materials and methods. The research conducted on 470 clean-up workers of the Chornobyl NPP accident. After
10-15 years after radiation exposure examined 450 Chornobyl clean-up workers in age of 28 to 65 years. The con-
trol group consisted of 110 industrial workers who had not a contact of IR. In 22 years after radiation exposure sep-
arately examined 20 randomly selected Chornobyl clean-up workers accident. The microcirculation state examine by
the vessels biomicroscopy of the bulbar conjunctiva. The statistical analysis of the results of the study included the
determination of the t coefficient (Student’s), correlation coefficient and its error.

Results. The research of the state of microcirculation in the conjunctiva revealed the presence of significant irreg-
ularities in exposure persons in the period of 10-15 years after radiation exposure. The dependence educed of the
degree and frequency of pathology of the microvessels of dose accumulation. In 22 years after radiation exposure
hemomicrocirculation violations remained widespread, a large proportion was vascular and perivascular changes.
Established that the dose dependences for changes of the microcirculation in the remote period in participants work
at Chornobyl in 1986 save.

Conclusions. It is shown that the appearance of the significant violations of microcirculation state in the conjunc-
tiva observed in exposed persons in the period from 10 to 15 years after radiation exposure. In 22 years after radi-
ation exposure dose dependence hemomicrocirculation violations remained widespread, and clinical features are

preserved.

Key words: ionizing radiation, Chornobyl accident, microcirculation, conjunctiva.
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BCTYII

Bigomo, 1o oaHi€elo 3 HaOiAbII paHHiX MaTOJIO-
TiYHUX 3MiH, 1O BUSIBASETbCS B ONPOMiHEHUX MOMY-
JISILiSIX, € aHriomnarisl CiTKiBKM, SIKa 3 MJMHOM 4Yacy
MPOTPECYE y OMPOMIHEHUX TOMYJSLISIX i € MiaArpyH-
TSIM IS pO3BUTKY AuMcTpodiyHOi maTtojorii oka [1].
OnHUM i3 meplux NposIBiB CYAMHHUX 3MiH y paidia-
LiAHO ONpPOMiHEHUX OCi0 € MOpPYIIEeHHSI TeMOMIiKpO-
oupKyasauii [2, 3].

Mg po3poOKM MeTomiB MPOoMITaKTUKKU i JTIKyBaHHS
OYHOI MaTOJIOTil BaXKJIMBO MPOCTEXKUTU, YU 30€piraroTh-
¢Sl KJIiHIYHI 0COOJIMBOCTI 3MiH TeéMOMIKPOLUMPKYJISLIT i
JI030Bi 3aJIeXKHOCTI 3 TJIMHOM 4acy. J11s1 mpoBeaeHHSs Ta-
KMX JOCHiIKEHb HaWIOLIbHIllle BUKOPUCTATU Pe3YJib-
TaTM CHOOCTEPEXEHHSI YYaCHUKIB aBapiiHUMX poOIT Ha
YAEC (YJIHA na YAEC), amxe mo3m onpoMiHEeHHS iX
BUIIIi, HiXK y MEIIKAHIIIB paJioaKTUBHO 3a0pyIHEHUX Te-
putopiii [4], TOMy MOXHa O4iKyBaTW 3HAYHO IIBUIIION
peastizauii pagiauiiiHUX e(EeKTiB.

INTRODUCTION

It is known that one of the earliest pathological
changes found in exposed populations is retinal
angiopathy, which eventually progresses in
exposed populations and is the basis for the devel-
opment of degenerative pathology of the eye [1].
One of the first manifestations of vascular changes
in the radiation-exposed persons is hemomicrocir-
culation violation [2, 3].

For development of methods of prevention and
treatment of ocular pathology is important to trace
whether the stored clinical features and hemomi-
crocirculation changes dose dependence over
time. For realization of the studies would be best to
use the results of observation participants work at
Chornobyl (clean up workers), because their radi-
ation dose is higher than the residents of contami-
nated areas [4], so you can expect a much faster
implementation of radiation effects.
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META

BuBYMTH 3MiHM TeMOMIKPOLMPKYIALii B AMHaAMilli
miciisl paaialiiiHOTO BIUIMBY B 3aJ1€XKHOCTI Bil 03U OIl-
POMiHEHHSI.

MATEPIAJIN I METOJIN

Hocnmigxenus mnpoBegeHo Ha 470 ygacHMKax aBa-
pifitnux po6it Ha YAEC. Yepe3 10—15 pokiB micas pa-
JialiiiHoro BIJIMBY obcTexeHo 450 yyacHUKiIB aBa-
piitHux po6iT Ha YAEC (YJIHA Ha HAEC) BikoM Bif
28 1o 65 pokiB. Jlo3a onpoMiHeHHs Bimoma Oyna mis
210 3 Hux, no3a komuBagach Bix 0,0003 xo 2,20 I'p, ce-
pennsa nosa — (0,253 + 0,023) I'p. KonTponbHy rpymy
craHoBWJIM 110 mpoMucI0OBUX pOOITHUKIB, 1110 HE Ma-
m KoHTakTy 3 IP. Uepes 22 pokwu Imicasg pamgialiiftHOTO
BILUIMBY OKpeMo o0cTexxeHo 20 BUITagKOBO BiZiOpaHMX
VIJIHA na YAEC BikowMm Bin 34 1o 78 pokiB, cepenHii
BiK (53,85 £ 0,68) pokiB, 3 BiIMOMUMU 103aMU 30BHilI-
HbOTO ONPOMiHEHHS (cepeaHsl J03a 30BHIIIHbOIO OM-
poMiHeHHs Bewboro Tina — (0,39 + 0,03) I'p, 1o3u Ko-
auBanuck Big 0,02 mo 2,0 I'p).

CraH MiKpOLUUPKYJISLil BUBYABCS LLISIXOM 6i0MiKpoc-
KOTlii cynuH OynbbapHOI KOH IOHKTUBH. OLiHIOBaJIM
KaJliop MiKpOCYIUH, iX Xil, 3BUBUCTICTb, apTepiaibHO-
BEHO3HE CITiBBiIHOIIIEHHS, KUIbKICTh (PYHKIIIOHYIOUMX
KamiJisipiB, po3Mipu 0€3CyAIMHHUX OUISTHOK, IIBUAKICTb i
XapakTep KPOBOIUIMHY, CTYITiHb ITPO30POCTi (PoHY, Ha-
SIBHICTb BEHO3HMX CaKyJLili, MiKpOoaHEeBpPU3M, MEPU-
BacKyJISIPHOIO HaOpsIKy, reMopariit, ciamk-(peHOMEeHY.
Pe3ynbratu mnpoaHanizoBaHO 3 JOIOMOTIOI0 SIKiCHO-
KiJIbKiCHOI CXeMU OL[IHKM TTOKAa3HUKIB MiKPOLIMPKYJISILIil
y KOH’10HKTMBi. KOXHY 03HaKy oLiHIOBaJiuM B 0Oaax,
PO3paxoByBaIM KJIACUYHUI KOH IOHKTUBAJILHUI ITOKA3-
Huk (KIT) 3a JI. T. Majnolo Ta CIiBaBT., SIKUi y HOpMi
craHoBUTH 0 OayiB, MaKCUMAJILHO MOXJ/IMBA KiJIbKIiCTh
OaniB npu naroJjorii — 33 [5].

CratrcTryHa 00poOKa pe3y/IbTaTiB AOCiIKEHHS BKITIO-
yaja BU3HAYEHHS CepelHiX 3HauYeHb KiJIbKICHMX MOKa3-
HUKIB, n1ucnepcii abo cepeIHbOro KBaapaTUUHOIO BiIXM-
JIEHHSI, KoeilliEHTiB aCUMETpii Ta eKcliecy, KoeillieH-
Ta t (Student), KoedillieHTa KopeJsiii i Horo MOMUJIKU.

PE3VIJIBTATU
VY 310poBUX 0Ci0 MpU AOCTIIKEHHI CTaHY MiKpOILIMPKY-
JIsIuii B Oy1p0apHiil KOH IOHKTHBI CITOCTEPIraloThCs Ta-
pajieJibHe PO3MillleHHsI apTepio i BeHyJa, IpU CITiBBiI-
HOIIIEHHI 1X miameTpiB Bix 1/2 mo 2/5, piBHI MeXi CyI1H,
Oe3repepBHUI KPOBOILJIMH.

B o6ctexeHniit rpymi YJIHA nHa YAEC BusiBiieHa 3Hau-
Ha TIOIIMPEHICTb MOPYIIEHb MiKpOLUUPKYsauii. ITaTo-
JIOTis1 MiKpOUMPKYJISITOPHOIO piuuiiia MposIBJIsSLIach Me-

OBJECTIVE

Explore hemomicrocirculation changes in dynam-
ics after radiation exposure, depending of dose of
irradiation.

MATERIALS AND METHODS

The research conducted on 470 clean-up workers of
the Chornobyl NPP accident. After 10—15 years
after radiation exposure examined 450 cleanup
workers of the Chornobyl NPP accident in age of 28
to 65 years. The dose of irradiation has been known
for 210 of them, the dose varied from 0.0003 to 2.20
Gy, the average dose — 0.253 £+ 0.023 Gy. The con-
trol group consisted of 110 industrial workers who
had not contact with IR. In 22 years after radiation
exposure separately examined 20 randomly selected
clean-up workers of ChNPP accident aged from 34
to 78 years, mean age is 53.85 = 0.68 years with
known doses of external irradiation (intermediate
dose of external irradiation of the whole body is
0.39 = 0.03 sGy, doses ranging from 0.02 to 2 Gy).

The microcirculation state examine by the vessels
biomicroscopy of the bulbar conjunctiva. Caliber of
microvessels, its course, tortuosity, arterio-venous
ratio, the number of functioning capillaries, meas-
ure of non-vascular areas, the rate and nature of the
flow, the transparency of the background presence
of venous sakkulies, microaneurysm, pen and vas-
cular edema, hemorrhage, sludge-phenomenon
examined. The results are analyzed using quantita-
tive with no-circuit evaluation indicators of micro-
circulation in the conjunctiva. Each sign has been
examined in points, calculated classic conjunctival
index (CI) for L. T. Malaya et all., which normally
is 0 points, the most same number of points of pas-
sage in the pathology — 33 [5].

Statistical analysis of the results of the study
included the determination of average values of
quantitative indicators, variance or standard devi-
ation, the ¢ coefficient (Student), coefficient cor-
relation and its error.

RESULTS
In healthy people in the study of the state of
microcirculation in the bulbar conjunctiva and
there is a parallel placement arterioles and venules,
a/v diameters from 1/2 to 2/5, equal faces vessels,
continuous flow.

In the examined group of clean-up workers of
ChNPP accident revealed a significant prevalence of
claim violations of microcirculation; pathology of
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PEeBaXKHO Y BUTJISIII CYAMHHUX 3MiH: 3BUBUCTOCTI CYIWH,
HEepiBHOMIPHOCTI KaJlibpy BeHYJI, a iHKOJIW i apTepio,
CMAaCTUYHOMY CTaHi apTepios, OujsTalil BeHyad ax [0
MosIBM y 6araTbox BUMaaKaX BEHO3HUX CaKyJIsIIiil, 3HU-
>KEHHSI apTepiOBEHO3HOTO CITiBBiTHOIIEHHS, 3MCHIIICH-
HsI KUJTBKOCTi (DYHKILIOHYIOUMX KAIiIsIpiB, MOsIBI MiKpO-
aHeBpu3M. BHYTpPIIIHbOCYIMHHI MOpYILIEHHSI OyIu
MpeIcTaBIeHi YIIOBUIbHEHHSIM KPOBOILIMHY ax 10 CTasy,
clamx-(peHoMeHoM. 3HalifeHi OyJo i MmepuBacKyIsIpHi
3MiHM — MOMYTHiHHS (pOHY, HAOpsK, MiKporeMmoparii,
BimkmameHHd mirMeHTy. KoH IOHKTUBaTbHUI ITOKA3HUK,
SIKMI XapaKTepU3y€e CTYIiHb IPOSIBY MOPYIIEHb MiKpoO-
mupkyssuii, B rpymi YJIHA na YAEC cranoBus 12,05 +
0,27, y xoHutposbHiii rpyni — 3,60 = 0,91; B YJIHA Ha
YAEC KII Biporigno suwmmii (t = 8,9, p < 0,001) mno-
PiBHSIHO 3 KOHTPOJILHOIO rpynolo. [Tpu KopensamiiitHomy
aHaJi3i 3HalimeHo npsamuit BiporinHuit (p < 0,01)
3B’s130K KIT 3 BikoM o6cTexxenux (r = 0,22 + 0,05) i mo-
KYMEHTOBAHOIO J03010 30BHIIITHLOTO OTIPOMiHEHHS (I =
0,16 £ 0,06). 3anexuicts KII Bim 1031 onpoMiHEHHSI
npeacTaBieHa Ha puc. 1.

CepenHiit KIT B YJIHA Ha YAEC 3 103010 onpoMiHeH-
us 10 0,1 I'p cranosus 11,58 + 0,47, y oci6 3 103010 OI1-
pominenns 0,1-0,25 I'p — 12,43 + 0,86, 3 1030BUM Ha-
BaHTaxeHHam 0,25—0,5 Ip — 13,13 + 0,73, 3 1o30BUM Ha-

the microcirculatory streamway and manifested
mainly in the form of vascular changes: vessels tortu-
osity, irregularity of venules caliber and sometimes
arterioles, spastic condition of arterioles, dilatation
of venules until the appearance of the bug and cases
of venous sakkulies, decrease of arteriovenous ratio,
reduction of number of functional capillary, appear-
ance of microaneurysm. Intravascular violations are
slowing the flow down to stasis, sludge — phenome-
non. It was found perivascular changes — clouding of
foil, swelling, microhemorrhages, depositions of
pigment. Conjunctival index that characterizes the
degree of manifestation of microcirculation disor-
ders in the cleanup workers group was 12.05 = 0.27,
in the control group — 3.60£ 0.91; in the clean-up
workers Cl is significantly higher (t = 8.9, p < 0.001)
by the side of the control group. In direct correlation
analysis found probable (p < 0.01) relationship with
CI with aged surveyed (r = 0.22% 0.05) and docu-
mented dose of external exposure (r = 0.16% 0.06).
CI dependence of exposures dose shown in Figure 1.

Average ClI in the cleanup workers of ChINPP with
a dose to 0.1 Gy was 11.58% 0.47, in patients with a
dose from 0.1 to 0.25 Gy was 12.43£0.86, with radi-
ation doses from 0.25 to 0.5 Gy was 13.13+0.73, with
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PucyHoK 1. Kopenauia Mk 103010 30BHilUHbOr0 ONPOMiHEHHSA i KOH'IOHKTUBaNIbHUM NOKa3HMKOM B YIHA

Ha YAEC

Figure 1. The correlation between the dose of external irradiation and conjunctival index in the clean-up

workers of ChNPP

(1) 348



ISSN 2304-8336. Ipobnemu pagiauiitHoi meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2016. Bun. 21.

CLINICAL

RESEARCH

BaHTaxeHHaM 0,5 i 6ibiue I'p — 14,53 £ 1,09. Beranos-
JIEHO, 1O I 0Ci0 3 1030BMM HaBaHTaxeHHaM 0,25 I'p i
oinbiue KIT OyB BiporinHo BUIIUM, HixX U151 OTIPOMiHEHUX
y 103i 10 0,1 I'p (t = 2,00, p < 0,05).

Ti yM iHII 3MiHM MIKpOUMPKYJSLiT B KOH IOHKTHUBI
Oy/JIM BUSIBJICHI Yy BCiX OIVISTHYTHX 4epe3 22 pOKM Micss
pamiauiitHoro BBy YJIHA na YAEC. CynunHI 3MiHA
CIIOCTEPIrajucCh B YCiX LIMX TMAlli€HTIB, BOHU MPOSBIISIIN-
CcsI: MiIBUIIIEHOO 3BUBHCTICTIO BEHYJI, BUSIBJICHOIO B YCiX
BUIAAKAX, CYAUMHHUMM METISIMU (puC. 2), HEpiB-
HOMIpPHICTIO KaJliOpy, siKa BUSIBJISIIUCH Y BCIX BUIagKax
HasIBHOCTI CYIMHHMX 3MiH, KpiM 4 BUIIQAKiB y Tpymi 3
J030BUM HaBaHTaxeHHaM Bix 0,02 1o 0,19 cI'p, mooau-
HOKMMM aHEeBpM3MaMu, 3HailaeHUMHU B 8§ Bumankax (40
%). Y 80 % XxBopUX CIIOCTepirajaucs 3MiHA B apTepioax,
MepeBaxXHO y BUIIAAI 3BYyXXeHHsS. HepiBHOMIipHICTb
Kajiopy apTepion BU3Hayauach y 55 % orisgHyTHUX. Ap-
Tepio-BEHYJSIPHE CITiBBiIHOLIEHHS Y OOCTEeXXEeHUX OYJI0
3MEHILIEeHUM 3a PaXyHOK 3BY>KEHHSI IIPOCBITY apTepioJ.

CyauHHI 3MiHM YacTillle POSBISIJIUCH Y OiJIBII OTI-
poMiHeHii rpymi. ¥ 100 % oci6 3 103010 ONpOMiHEH-
Ha 0,1-2 Ip iy 50 % oci6 3 moszow 0,02—0,1 Ip
peecTpyBaiacsl HEpiBHOMIpHIiCTh KaaiOpy BeH, y 66,67
i 37,5 % BinnmoBigHO — HepiBHOMIpHICThL Kamiopy ap-
TepioJ.

radiation doses from 0.5 and more Gy was 14.53t
1.09. Found that for people with radiation doses from
0.25 and more Gy CI was probably more than irradi-
ated with a dose to 0.1 Gy (t = 2.00, p <0.05).

These or other changes of microcirculation in the
conjunctiva were detected in all examined in 22
years after radiation exposure at Chornobyl clean-up
workers. Vascular changes were observed in all these
patients, they found themselves: increased tortoises
venules identified in all cases, vascular loops (Figure
2), uneven caliber, which are identified in all cases,
the presence of vascular changes, in addition to four
cases in the group with radiation doses from 0.02 to
0.19 Gy, single aneurysms, found in 8 cases (40 %).
In 80 % of patients experienced changes in arteri-
oles, mainly in the form of narrowing. Uneven arte-
riolar caliber was determined in 55 % examined.
Artery-venular ratio in examined patients was
reduced due to narrowing of the arteries.

Vascular changes more often manifested in the
more irradiated group. In 100 % of persons with a
dose from 0.1 to 2 Gy and in 50 % of persons with
a dose from 0.02 to 1 Gy recorded uneven veins
caliber in 66.67 and 37.5 % respectively — uneven
arterioles caliber.

PucyHoOK 2. CyauHHi netni B KOH'IOHKTUBI y4acHUKa aBapiitHux po6it Ha YAEC, ob6cTexxeHOro yepes 22 poku

nicna papiauiitHoro Bnamsy

Figure 2. Vascular loops in the conjunctiva of clean-up workers of ChNPP, observed 22 years after radiation

exposure
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BHyYTpilIHBOCYNMHHI 3MiHUW BUSIBJISUIMCS YHOBiIb-
HEHHSIM KpPOBOTOKY IO BEHYJIax i KaIliJisgpax, arpe-
raimi€ero epuTpPOLMTIB, Ha IO BKa3yBaja HAasBHIiCTb
clamx-(peHOMeHY Y BeHylax, a B 0araTboX BUIMaaKax i B
Karijsgpax. 3arajoM BOHM CIIOCTepiraauch y 85 % or-
JISTHYTHX.

[NepuBackynspHi 3MiHU — HiASTHKY TIOMYTHIHHS (DOHY
KOH’IOHKTUBM Ta/ab0 JOKaJbHOIO HAOPSIKY KOH IOHK-
TUBU, JIUTOIAHI i MIrMEHTHI TUISIMU, MiKPOKPOBOBWJIMBU
peeCTpyBaInCs BiTHOCHO piKo, 3arajioM y 12 Bumaakax.

KuiHiyHO y 0Ci0 3 MEHILIO 03010 OIPOMiHEHHS Iie-
PUBACKYJISIPHI 3MiHU BUSIBJISUIMCS TIEPEBaXKHO MiISTHKA-
MU JIOKaJIbHOT'O HAOPSKY, TOMi SIK y 0Ci0 3 JO30BUM Ha-
BaHTaxeHHAM > 10 i < 200 cI'p TakoX AIIAHKAMU T10-
MYTHIiHHSI (OHY KOH’IOHKTUBU, SIKi OyJIM BHSBICHI
BinmosigHo y 37,5 iy 58,34 % orisgHyTHX; BOTHMIIA
MikporeMopariii BinmiyeHiy 12,51y 33,3 %, BignosigHo.

KoH’1oHKTHBaIbHUI MOKA3HUK 3MiHIOBaBcs Bif 11,13 =
0,67 B oci6 y Biui 30-50 pokis go 12,0 &£ 0,91 y Tux, uynii
BiK > 50 pokiB. PizHu1IS MixX BiKOBUMU rpyrnaMu He Oy-
Jla CTaTUCTUYHO BiporinHoto (t = 0,76 ).

BcranosneHo, 1o B YJIHA na HAEC 3 1030BUM HaBaH-
TaXKeHHSIM B TIepion JikBimarii HacainkiB aBapii 10—200
cI'p KIT cranosus 15,10 £ 0,82, wio BiporigHo Buile (t =
8,9, p<0,001) y nopiBusinHi 3 YJIHA na YAEC 3 no30BuM
HaBaHTaXXEHHSIM B MepioJ B Mepioj JiKBimalii HaCIiAKiB
asapii 2—10 cI'p, KI1 y sxux cranosus 6,57 + 0,38.

I1pu KopensaLitHOMY aHaTi3i 3HANIEHO TIPSIMUIA 3B’ 130K
KIT i3 BikoM obcTexxeHux (r = 0,19) i JOKyMeHTOBaHOIO
JT03010 30BHIIIHBOTO onpoMiHeHHs (r = 0,42 = 0,18).

Takxum ymHOM, Yepe3 22 POKM TICIS pamialliifHOTO
BILUIMBY MOPYILIEHHS FeMOMiKPOLMPKYJISLIT 31U -
csl IIMPOKO MOILIMPEHUMM, BEIMKOIO Oyjia yacTKa Cy-
JIUHHUX i MepuBacKyJsIpHUX 3MiH. BcraHoBIeHO, 1110
JI030Bi 3aJIeXKHOCTI JJ1s1 3MiH MiKpOLMPKYJIsLil iy Bigaa-
JIeHOMY Tiepioni B yyacHuKiB poo6iT Ha HAEC y 1986 p.
30epiraloThcs: KOH IOHKTUBAJIbHUM ITOKa3HUK 3HAYHO i
BipOTiTHO BUILMM 3aJTUIIAETHCS B TPYIIi 3 BUILIMM 1030-
BUM HaBaHTaxeHHsAM (0,1—2 I'p) y mopiBHAHHI 3 Ipy-
noro 3 HukuuM (0,02—0,1 I'p) 1030BMM HaBaHTaXKEH-
HsaM — 15,10 £ 0,82 y nopiBHsHHI 3 6,57 £ 0,38, t= 8,9,
p < 0,001. ¥V rpymi, sika 3a3Hajia ONpOMiHEHHS B OiJib-
1K 7031, 3MiHU TeMOMIKPOLIMPKYJISILil Oyau BUpaKeHi
Oinble.

BUCHOBKU

JocmimkeHHs cTaHy MiKpOLMPKYJIALii y KOH IOHKTUBI
BUSIBUJIM HasIBHICTb 3HAYHUX ii TMTOpYIIEHb Y OIIPOMiHe-
HUX OCi0, SIKi BUSIBJISIIOThCSI paHO. BUsiBIeHa 3a1eXKHICTh
CTYIIEHsI MPOSIBY i 4aCTOTM MATOJOTil MiKpPOCYIAWH Bif
JI030BOTr0 HaBaHTaXKEHHSI.

Intravascular changes detected by slowing blood
flow in venules and capillaries, aggregation of red
blood cells, pointing to that the presence of
sludge-phenomenon in venules, and in many cases
in capillaries too. In general, they observed in 85 %
examined.

Perivascular changes — areas background cloud-
ing of the conjunctiva and / or local swelling of the
conjunctiva, lipid and pigment spots microhemor-
rhages recorded relatively rare, generally in 12 cases.

Clinically, in patients with a lower radiation dose
perivascular changes proved most areas of local
edema, whereas persons with radiation doses > 0.1
and < 2 Gy areas also clouding the background of
the conjunctiva, which were found respectively in
37.5 and 58.34 % inspected; fire microhemor-
rhages recorded in 12.5 and 33.3 % respectively.

Conjunctival index varied from 11.13 £ 0.67 in
persons aged 30-50 years to 12.0 £0.91 in those
whose age > 50 years. The difference between age
groups was not statistically significant (t = 0.76).

It was established that the clean-up workers of
the Chornobyl NPP accident with radiation doses
0.1-2 Gy was CI 15.10 £0.82, which is signifi-
cantly higher (t = 8,9, p < 0.001) compared to the
Chornobyl clean-up workers with radiation doses
0.02—0.1 Gy, CI which was 6.57 £ 0.38.

In the correlation analysis found a direct relation-
ship with CI aged surveyed (r = 0.19) and docu-
mented dose of external radiation (r = 0.42 + 0.18).

Thus, after 22 years after radiation exposure
hemomicrocyrculation violations remained wide-
spread, a large proportion was vascular and
perivascular changes. Established that the dose
dependences for microcirculation changes and in
the remote period on the participants work at
Chornobyl in 1986: conjunctival index consider-
ably and significantly higher left the group with
higher radiation doses (0.1-2.0 Gy) compared with
the group with lower (0.02-0.1 Gy) radiation doses
—0.82 £ 15.10 compared to 0.38,t = 8.94+6,57 p <
0.001. In the group with more irradiation dose
hemomicrocirculation changes were more pro-
nounced.

CONCLUSION

Significant violations of microcirculation of
conjunctiva in radiation-exposure persons is
appear early. Degree and frequency of microves-
sels pathology is dependence of the dose accu-
mulation.
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CLINICAL

RESEARCH

V BinmasieHoMy niepioi micis paaialliftHOTO BIUTMBY —
yepes 22 poKU NOPYLIEHHS TeMOMiKPOLUMPKYJISILIiI 3a11-
muaucsl nomupeHuMu. J[o30Bi 3ajieXXHOCTI IJisl 3MiH
MIiKpOLIMPKYJIALil y BiggaJeHoMy MepioAi B y4aCHUKIB
po6it Ha YAEC y 1986 p. 30epiraioTbes: y Tpymi, sika
3a3Hajia OMPOMiHEHHS Yy OUIbILINA 103i, 3MiHU TEMOMIK-
POLMPKYJISILiI OyJIM BUpaXKeHi Oible.
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In the remote period after radiation exposure — in
22 years hemomicrocirculation violations remained
widespread. Doze dependence of microcirculation
changes in the remote period in the clean-up work-
ers of the Chornobyl NPP in 1986 remain: in the
group that had a greater exposure dose hemomicro-
circulation changes were more pronounced.

REFERENCES

1. Fedirko PA, Garkava NA, Krynychna IP. [Primary retinal angiopa-
thy incidence in liquidators of the Chornobyl disaster]. Problems of
ecological and medical genetics and clinical immunology.
2009;9(96):490-4. Ukrainian.

2. Miroshnikov LM. [Clinical importance microcirculation in diagno-
sis and treatment of the victims in the disaster at the Chernobyl]. In:
Chernobyl and health of the population: Abstracts of the Scientific-
practical Conference; 1994 Apr 25-26; Kyiv. Kyiv; 1994. Vol. 2. p.
144. Russian.

3. Fedortseva RF, Aleksanyn SS, Bichkovskaya IB. [Long-term con-
sequences of impact small radiation doses to model of slowly
regenerete tissue]. In: Epidemiology health effects of the Chernobyl
accident. 20 years later: Proceedings of the International Scientific-
practical Conference; 2007 Oct 9-10; Kyiv. Kyiv; 2007. p. 118-9.
Russian.

4. Vasylenko V, Nechaev SY, Tsygankov MY, Ratia GG, Berkovskyy
VB, Picta VO, Shpachenko DI, Zadorozhna GM, Mishchenko LP.
Main internal dose-forming factors for inhabitans of contaminated
regions at current phase of the Chornobyl accident (Kyiv region as
an example). Probl Radiac Med Radiobiol. 2015;20:147-56.

5. Malaya LT, Myklyaev IY. , Kravchun PG, Vlasenko MA. [Clinical
diagnostics and therapy principles of microcirculation violations with
myocardial infarction: method. recommendations]. Kharkiv; 1977.
50 p. Russian.

Cmamms Haditiwna do pedakuii 26.05.2016

Received: 26.05.2016

351 &



