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EKCIIPECIA I'ICTORHY 7-H2AX Y JIIM®OIIUTAX ITEPCOHAJTY
OB’€EKTY “YKPUTTA” YAEC ITPU OITPOMIHEHHI
B ITIPO®ECIMHUX JIIMITAX

MeTta. lNopiBHATM BNAMB Pi3HMX [03 PajioaKTUBHOTO BMMPOMiHIOBAHHA B pi3HMI nepiof 4acy nicns woro Aii Ha
yTBOpeHHs Y-H2AX ricToHiB y yyacHuKiB nikBigauii Hacniakis aBapii Ha YAEC Ta y niofiei, sKi BUKOHYOT po60oTH B
30Hi BUCOKOrO pagialiiHoro pusmky.
Marepianu Ta metoam. Excnpeciio rictoHy y-H2AX y nimdouuntax nepudepuyHoi kposi 68 nauieHTis, 33 ocobu, ki
npauioloTb Ha NpoekTi “YkpuTTa”, nicnsa papiauiiHoro onpomiHeHHs B npodeciiHux nimitax Ta 35 nikeigatopis,
ONpOMiHeHUX 24—27 poKiB TOMY, OCNIAKYBaNW 33 ,ONOMOrOl0 METOAY NMPOTOYHOT LUTO(AYOpPUMETPIi.
Pe3ynbratu. Excnpecis y-H2AX rictoHy y nepcoHany o6’ekty “YkputTa”, nicns BUxody 3 30HM po6iT, byna BULWOKO
(0,70 £0,93) (M £ SD), Hix y nikBipgatopiB Hacnigkie aapii (0,51 +0,27) (M + SD), p < 0,001. MopiBHABLM Mix coboio
rpynu onpoMiHeHnx 0Ccib-niKBifLaTOPiB PO3AiINEHUX HA FPYNM B 3a1€XKHOCTI Bif 0TpUMaHux fo3 (150-250 m3B, n = 20
Ta 250-1000 mM3B, n = 16), 6ynu 3HaliAeH KopenAUiiiHi 3B'A3KM MiX 030K OMPOMiHeHHs Ta KinbkicTio y-H2AX
rictoHiB. KinbkicTb y-H2AX no3uTMBHMX KNiTUH Gyna Ginbloto B rpynax noaen, aki otpumanu 6inbwi gosu (0,49 + 0,05
Ta 0,55 + 0,08, (M + SD BignosigHo, p < 0,01)).
BucHoBKM. Hawe AOCNifXeHHA MOKa3ye MOXAMBICTb BM3HAYeHHA Y-H2AX ricToHiB B AKOCTi Mapkepa KNiTUHHOT
PafioyyTAMBOCTI Ta MOXKNMUBOCTI [iarHOCTUKM PaHHIX HACNiAKIB ONPOMIHEHHS B Mannx fo3ax y NIOANUHN.
Kntoyosi cnoBa. IoHisyloue BunpomiHoBaHHs, Y-H2AX rictoH, paaiauis, nimdoumntr, YopHoOunb.
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Expression of Y-H2AX histone in lymphocytes of the Chornobyl “Shelter”

object staff exposed to ionizing radiation in occupational limits

Objective. To compare the effect of radiation dose and time after exposure on formation of y-H2AX histone in
Chornobyl clean-up workers and personnel who perform work activities at the zone of high radiation risks.
Materials and Methods. The expression of y-H2AX histone in peripheral blood lymphocytes of 68 patients,
including 33 “Shelter” workers after recent radiation exposure in professional limits and comparison group of 35
Chornobyl clean-up workers exposed 24-27 years before, the study by flow cytometry.
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Results. An increase of the expression of y-H2AX histone in lymphocytes was revealed in “Shelter” staff after leaving
the area of work (0,70+0,93) (M+SD), comparing with Chornobyl clean-up workers (0,51 + 0,27) (M + SD), p < 0,001.
Analysis subgroups of clean-up workers divided by doses (100-250 mSv, n =20 and 250-1000 mSv, n = 16) we found
connection between radiation dose and the percentage of y-H2AX positive cells. The number of y-H2AX positive cells
was higher in a subgroup with higher doses (0,49 + 0,05 and 0,55 + 0,08, (M + SD, respectively, p < 0.01)).

Conclusions. Our study suggests the possibility of determining y-H2AX histone as a marker of cellular radiosensi-

tivity and possibility to use it as a diagnostic tool of a recent radiation exposure at low doses in humans.
Key words. Ionizing radiation, y-H2AX histone, radiation, lymphocyte, Chornobyl.
Problems of radiation medicine and radiobiology. 2014;19:186-191.

Papgionoriuni Hacainku YopHOOUIS IPOTIroM 6araTbox
pOKiB, 110 MHUHYJH, € TIpeIMETOM MOCTiliHOi yBaru.
Kpu3zoBuii cran ekosorii B YKpaiHi, SKUl DOTipIIuBCs
nmiciag aBapii Ha YAEC, cnpusgB 3poCTaHHIO 4acTOTHU
Pi3HUX KJIITMHHUX MOPYIIEeHb, MOYMHAIOYU 3 iIMyHOIIa-
TOJIOTIYHUX CTaHIB cepel HaceJeHHs, a OCOOJMBO Y
JIIKBiIATOPiB, SIKi CTAHOBJSATH OAHY 3 HAUMCEIbHIIINX
rpyn onpoMiHeHux nocrpaxaanux [1]. as 3amobiraH-
HSI IOLIMpPeHHs paniaiii, B 1986 poli 0y1o 3BeaeHO 6e3-
MeYHe YKPUTTS Hall YeTBEPTUM PEaKTOPOM, Hall HOBOIO
0€3IMeYHOI0 CHOPYAOI0 BUKOHYIOThCS POOOTHU i ChO-
rogHi. 3anpoBaJXeHO CIlelialbHy MeIW4YHy Ta 0iodi-
3UYHY CHCTEMY KOHTPOJIIO IIEPCOHAILY, Pe3yJbIaTh Aa-
HUX SIKUX He MOKA3yIOTh IIKiIJIUBOTO e(eKTy BiJ POOIT.
bynu BcTaHOBIEHI clieliaibHi YMOBU poOOTH Ha TEpU-
TOpil BUCOKOTO pafiallifHOro pu3uKY, BKiIovarouu YA-
EC Ta pobotu B 6e3nocepenHiit OJU3BKOCTI 10 00’ €EKTY
“Ykpurrga”. Li yMOBM BKJIOUAIOTH ITiABUILIEHUN
30BHIIIHINM pagialliiHUil piBeHb, MOXJIMBO Yepe3 Mor-
JINHAHHS TPAaHCYPaHOBUX €JIEMEHTIB, BUCOKA TeMIlepa-
Typa i iHII HeGe3reuHi akTopu. BecTaHoBieHMI 110~
piUYHUI JIIMIT OTPUMAaHMX 103 3HAXOIUTHCS B MEXKax Bil
20M3B nmisg GinbiiocTti pobit, Ta 1o 50 M3B, A1 crie-
HiaJbHUX poOiT [2].

Sx BimomMo, BIUIMB pajialiii B Meplily 4epry LIKiIIUuBO
BIJIMBAE HAa TeHETUUHUI MaTepian KiiTuHU. Pemapaiist
HAHK € ¢yHmaMeHTaIbHUM KJIITUHHUM TPOLIECOM, IO
3abe3reuye cTadiibHICTh reHoMY. BBaxkaeThcsl, 110 IBO-
HuTKOBI po3puBu JIHK € HaiiOiabi HeOe3neYHUMU AJ1s1
KJIITUH, OCKiIbKU BOHU MOXYTh TPU3BECTU 10 ii 3aru-
Oeni. B opranizmi mogunHu Ta iHmux eykapior JJTHK o06-
TOPHYTa HaBKOJIO ITPYIH TiCTOHIB, 11O CKJIAMAETHCS 3 KO-
py rictoniB H2A, H2B, H3 Ta H4. H2AX € uyneHOM po-
auau H2A rictoHiB 3 MoJieKynsipHolo Mmacoio 14 kJla.
OaHMM 3 paHHiX eTariB BiAMOBii KIITUHU HA JBOHUT-
KoBi po3puBu JHK micas aii i0Hi3y1040ro BUMIPOMiHIO-
BaHHS € (pocopmmoBaHHs rictoHa H2AX mo cepuny
139, sxe BinOyBa€ThCsl B TOMEHaX XpOMaTUHY HABKOJIO
JBOHUTKOBOTO po3puBy. Taka docdopuiboBaHa popma
H2AX mae Ha3By y-H2AX. Cniouatky y-H2AX ocepenku
€ MaJIeHbKUMHM, CTAlOTh BUAMMIi BXe Ha MpoTsa3i 1—3

For many years the radiological consequences of
Chornobyl are the subject of constant attention.
Critical conditions of an environment in Ukraine,
that have been deteriorated after the Chornobyl
accident caused increase of a frequency of different
cellular effects starting from immunopathological
diseases among the population, especially in the
clean-up workers, who represent the largest group
by number of exposed and the individual radiation
dose [1]. The Shelter was erected over the fourth
reactor to prevent the spread of radiation in 1986
and the new safe confinement construction works
are performed now. Special health and biophysical
check control programs are implemented for staff
and the results don’t exhibit harmful effects.
Special work conditions are established for a high
radiation risks area, including Chornobyl NPP site
area and works inside and in a close proximity to
Shelter. Workplace conditions inside Shelter
include elevated external radiation levels, possible
transuranium elements intake, high temperature
and other hazardous factors. Established annual
dose limits differ from 20 mSv for majority of work
tasks to 50 mSv for special tasks [2].

It is known that radiation harmfully affects on
cellular genetic material. DNA reparation is a fun-
damental process which ensures the stability of the
genome. It is believed that double-strand breaks
DNA are the most dangerous for cells because it
can lead to its death. In humans and other eukary-
otes DNA wrapped around the histone group con-
sists of bark histones H2A, H2B, H3 and H4.
H2AX is a histone of H2A family with a molecular
mass of 14 kDa. One of the early stages of cell
response to double-strand breaks DNA after ioniz-
ing radiation is the phosphorylation of histone
H2AX on serine 139, which occurs around this
breaks in chromatin domains. This phosphorylat-
ed form of H2AX is called y-H2AX. At first, y-
H2AX foci are small and are already visible during
1-3 minutes after irradiation [3]. y-H2AX accu-
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XBWIMH Ticiig onpoMiHeHHs [3]. CkymuenHst y-H2AX
MicJsl OMPOMiHEHHS MOXHA Bi3yaslizyBaT B KJIiTHHaX 3a
JToToMOorolo crieudigHnx aHTUTII. Yac, 3a akuii BimoOy-
BaeTbest cKymueHHs1 y-H2AX miciist ail ioHi3ytouoro BuI-
POMIHIOBaHHS, MPSMO MPOMOPIIAHUI pamialliiHiil 4yT-
JIMBOCTI KJTiTUH. Ile ma€e 3Mory roBOpUTHU IPO MOXKIIMBICTh
BUKOPUCTAHHSI KiJIbKOCTI LIbOTO TiCTOHY SIK Mapkepa
KJTIITUHHOI PamioyyTJIMBOCTI Ta JiarHOCTUKMW HaCHiAKiB
OIPOMIHEHHS ITiCJII OTPUMAaHHS Pi3HMX J03 paniallii [4].
Buenumu 3 Itanii Oyj10 3amporoHOBaHO PO3POOKY HOBO-
ro MeToAa NPOTOYHOI IMTOMETPI1 AJIs1 JiarHOCTUKU Ataxia
telangiectasia, skt 3acCHOBaHMII Ha BUMipIOBaHHI (hoc-
(opumosanns y-H2AX rictoHa. Ataxia telangiectasia —
1Ie MPOrpecyroue HeMpoJaereHepaTuBHE 3aXBOPIOBAHHS,
SIKE TIOUMHAETHCS 3 PAHHBOI'O TUTUHCTBA Ta BUKJINKAETh-
csa myTaiisimu B ATM-reHi (Ataxia telangiectasia mutated
gene). BifblIiCcTh TECTIB HE € JOCTATHBLO CIeLM(IYHUMMU,
3aiiMaloT 6araTto yacy 4M moTpeOyroTh BEJMKY KilbKiCTb
3pa3KiB KpOBi. A METOJ MPOTOYHOI LIMTOMETPil € AyxKe
YYTJIIMBUM, CIIelIM(biYHUM, IIBUAKMUM Ta BUMAarae Juiie 2
MJI TTepuepUIHOI KPOBi i TOMY MOXKe OyTH 3aCTOCOBAHUI
JIJIS1 paHHbOI AiarHoCcTUKM Ataxia telangiectasia 3a momno-
MOrol0 BU3HaueHHs1 3MiH piBHS Y-H2AX ricrona [35].
[TpoBeaeHHs JOCTIIKEHb METOIOM iMyHOMIYOPUCLICHIIi1
mono BBy I-131 Tepanii Ha JIHK po3pusu B nimMdpo-
uTax neprugepuyHoi KpoBi BCTAHOBWIM, IO JaHa Te-
parisi BUKJIMKA€E BEIUKY KiJIbKiCThb JBOHUTKOBUX PO3-
PUBIB HYKJIETHOBOI KMcI0TH [6]. BueHi 3 HiMmeuunHu 3ar1-
pPOITOHYBAJIM BU3HAYaTU JO3M IMPOMEHEBOI Tepartii myx-
JIVH 1 Pi3HUX OUISTHOK TiJIa 3a TOMTOMOTOI0 aHai3y Y-
H2AX. Bucoka 4yTiamBIiCTb OO pamialliiHMX 103 IIHOTO
TiCTOHA O3BOJISIE KOHTPOJIIOBAaTU €(heKTUBHICTh IIpera-
paTy Ha pi3HMX CTalisx Koro BBeAeHHS [7]. Pedynbrat
HaAyKOBUX TOCJiIKEeHb CBiIYaTh, 110 34 Pi3HUX A03 BUII-
POMiHIOBaHHSI 3MIiHIOEThCS 1 KiIbKicTh Y-H2AX [8]. Me-
TOJ TIPOTOYHOI LIUTOMETPil € ayXKe YYTIUMBUM, CIie-
IU(IYHUM Ta IIBUAKUM, BUMara€ HeBEJIMKOI KiIbKOCTI
nepudepudHoi KpoBi. MeToro Hallloi podoTu 0yy10 BUsi-
BUTU 3B’SI30K MiX yTBOpeHHsM Y-H2AX ricToHiB Ta
pamialliiHMMKM To3aMM Y JIiKBiZaTOPiB aBapii Ta JIIOIei,
SIKi B JaHUI Yac MpaIioloTh Ha 00 €KTi “YKpuUTTSa”.

MATEPIAJIN TA METOJIHN

OO0’eKTOM JIOCIiIKEeHDb OyJIN TiMGMOLIUTU TIepuhepUIHOI
KpOBi IBOX I'pyIl Jtoneit. Jlo nepioi rpynu Hajexano 35
y4YacHUKIB JikBimauii HachiakiB aBapii Ha YAEC
(YJIHA) 31986—1988 pp., sIKi 3a3Ha/IM BILIMBY iOHi3yI0-
yoro BMITPOMiHIOBaHHS 3 Aianma3zoHamMu 103 Bim 200 go
1000 m3B. Ilamientu Oynm BuUOpaHi 3 KITiHIKO-€Miie-
MioJyioriyHoro peectpy HauioHaJlbHOro HayKoBOro
LIEHTpPY pajialiiiHol MeauuuHU. 1o Apyroi rpynu BigHO-
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mulation in cell can be visualized using specific
antibodies. The time which y-H2AX foci are
increased is directly proportional to the radiation
sensitivity of cells. That allows to speak about the
possibility of using the number of histone as a
marker of cellular radiosensitivity and the possibil-
ity diagnostic radiation effects after receiving vari-
ous doses of radiation [4]. Scientists from Italy
were proposed to develop a new method of flow
cytometry for the diagnosis of Ataxia-telangiecta-
sia, which is based on measuring the phosphoryla-
tion of histone y-H2AX. Ataxia telangiectasia — is
a progressive neurodegenerative disease that begins
in early childhood and it is caused by mutations in
the ATM gene (Ataxia telangiectasia mutated
gene). Most of tests are not specific enough, need
to much time or require a large number of blood
samples. A method of flow cytometry is a very sen-
sitive, specific, rapid and requires only 2 ml of
peripheral blood and can therefore be used for reg-
ulation early diagnostic of Ataxia telangiectasia by
determining changes in the y-H2AX histones [5].
Research the impact of 1-131 therapy on DNA
breaks in peripheral blood Iymphocytes by the
method of flow cytometry was found that this
therapy caused a large number of double-strand
breaks of nucleic acid [6]. Scientists from
Germany have proposed to determine the dose of
tumors radiotherapy of different parts of the body
using y-H2AX analysis. Histones high sensitivity to
radiation doses allows monitor the effective of
application druggs at different stages of its intro-
duction [7]. Resultes of scientist research indicate
that the different doses of radiation on cells
changes and the number of y-H2AX [8]. The flow
cytometry method is a very sensitive, specific and
rapid, requires small quantity of peripheral blood
cells. The aim of our study was to reveal connection
between the effect of formation y-H2AX histone
and radiation dose in Chornobyl clean-up workers
and personnel, who work on the project “Shelter”.

MATERIALS AND METHODS

The object of the research were lymphocytes in
peripheral blood of two groups of individuals. The
first group represented 35 Chornobyl clean-up
workers exposed in 1986—1988 years in doses from
200 to 1000 mSv. Patients were selected randomly
from the subjects included to the long-term follow-
up at the Clinical and Epidemiological Registry of
the National Research Center for Radiation
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CWINCH 33 TIOMWHMU, SIKi MPaIIOI0Th Ha 00’ €KTI “YKpUT-
1" 2013—2014 pp., npoilUIM CrieUiaIbHU MeAUUYHUI
Ta 0io(i3MYHUI KOHTPOIb ITiCIAS 3aJUIIeHHS pajia-
HitiHoi 30HU. J103u onpoMiHeHHs cTaHOBMWIM 10 20 M3B.

B mpoueci mocnimkeHb OyB BUKOPUCTaAaHWI MPSMUIA
iMyHO(TYOpeCIIEHTHU I TeCT 3 BAKOPUCTaHHAM Y- H2AX
anTurin, midvenux Alexa Fluor 488 (BD, CIIIA). ITinro-
TOBKa OiomMarepiany Bkirovaia: 1o 100 Mk nepudepud-
Hoi KpoBi gomaBanu 500 mMxi Perm Wash buffer (BD,
CIIA) Ta inkyoyBaiu npotsrom 20 xBuiuH. ITicns Bu-
mameHHs Perm Wash buffer muisixom nmeHTpugyryBaHHS
10 xBunuH 1500 00.xB, KiIiTuHM BigMuBanu 3 Phosphate
buffer solution (PBS). JomaBanmu 50 mxn y-H2AX aH-
TUTIN Yy poboyoMy po3BeaeHHi (1:10). 3pa3ku iHKyOyBa-
JIK TIpOTsiroM 60 XBUJIMH Y TEMPsIBI MPU KIMHATHI TeM-
nepatypi. KoHnTponem 0ynu ¢gparoopeciieHTHI Mikpocde-
pu “Calibrite” (BD, CIIIA). AHani3 maHuX TPOBOIMIN
Ha JlazepHOMY npoToyHoMY LuTodayopumeTpi FACScan
(BD, CIIA). CratuctiuuHy oOpOOKY pe3yJIbTaTiB Mpo-
BOJMJIM 3a JOITOMOTroIo Iporpamu Statistica 6.0.

PE3VYJIBTATU TA IX OBTOBOPEHHS

B xoni mpoBeneHux J0CiIKeHb 0yJI0 BCTAHOBJIEHO, 1110
KinbKicTh y-H2AX ricToHiB eKcrnipecoBaHUX Y JiMbOI-
Tax nepcoHary 00’ekTy “YKpUTTSA”, SIKi IIOWHO 3aJIUILIK-
JIM 30HY poO0iT, Oyaa Buiow (0,7+0,93, M+SD), HixX B
YJ9aCHMKIB jikBiganii HacmigkiB aBapii Ha HAEC (YJIHA)
(0,51%0,27, M+£SD; p<0,001) (puc.1). Ilepiox yacy mix
3aKiHUEHHSIM OIIPOMiHEHHSI Ta aHaJIi30M CTaHOBUB Bin 24
no 72 roa. Lle, MOXJIMBO, MOXHA TMOSICHATU TUM, IO
OpOMIIJIO MaJio 4acy Mic/sl OINPOMIHEHHSI, CTPYKTypa
JHK 111e He BcTUIIA CTabiIi3yBaTUCS Ta YCYHYTU IBOHUT-
KOBi po3puBU. OgHaK, iHAMBIIyaJlbHi BiAMiHHOCTI L€l
rpynu jaroaeir Habarato Oinbiii, HixX B YJIHA, npo ue
CBiguaTh 301IbIIEHI JaHi BiIXWUJIEHHS Bil cepeaHboro. Ta-
KO MOXHa IPUITYCTUTHU, 1110 MEHILIi 1031 Ta OLTbII TpU-
BaJIe ONMPOMIHEHHS IPU3BOAATH MO OUIBIIOI KiIBKOCTI
JTBOHUTKOBHUX PO3PUBIB HYKJIEIHOBOM KUCJIOTU. 3TiAHO 3
JOCIIIKEHHSIM iHIIMX aBTopiB, Y-H2AX rictroHn MoxHa
BUSIBUTU B KJIiTUHI Bxe 4epe3 30—60 XBUIMH mmicis il
iOHI3YyI04O1 pafiallii, KTbKICTh SKOTO 3MEHIIYETHCS a0o
3pOCTa€ BiAMOBIAHO A0 MpoxomkeHHs penapauii JJHK
[3]. Lle moka3 excrpecii y-H2AX ricrony y nozeii, a rpy-
na YJIHA Oyna onpomiHeHa Oiibir Hixk 20 pokiB TOMYy i
MOe OyTM BUKOPUCTaHa SIK KOHTPOJIbHA TpyTIa.

ITpu mopiBHSIHHI TPyN OMPOMiHEHUX OCi0 — YYaCHMKIB
nikBiganii HacmigkiB aBapii Ha YAEC, posnoaineHnx B 3a-
JIexKHOCTi Bim orpumanHux 103 (150—250 m3B, n = 20 Ta
250—1000 m3B, n = 16), Oynu 3HalIeHi KOpEISIIiiiHi
3B’13KM MiXK JO3010 OITPOMIHEHHS Ta KiJbKicTio Y-H2AX
rictoHiB. Kinbkicth y-H2AX Oyna 6ib111010 B rpynax Jito-

Medicine. The second group was consisted of 33
Shelter workers of 2013—2014 who underwent a spe-
cial health and biophysical control after leaving radi-
ation zone. Doses of exposure were up to 20 mSv.

A direct immunofluorescent assay was used with
cell staining with Alexa Fluor 488 and anti y-H2AX
antibody (BD, USA). The assay included the next
steps: 100 mkl of peripheral blood were mixed with
500 mkl of PermWash buffer (BD, USA) and incu-
bated for 20 minutes. After removing the PermWash
solution by centrifugation 10 min at 1500 rpm cells
were washed with 500 mkl of Phosphate buffer solu-
tion (PBS). The anti y-H2AX antibody in a working
concentration (1:10) was added in a quantity of 50
mkl. The samples were incubated during 60 minutes
at room temperature in the dark. “Calibrite” (BD,
USA) fluorescent microspheres served as a control.
Data analysis was performed using FACScan flow
cytomtter (BD, USA). Statistical analysis was per-
formed using Statistica 6.0.

RESULTS AND DISCUSSION

It was found that the percentage of lymphocytes
expressing y-H2AX histone number in group of
workers recently leaving works at the object
“Shelter” was higher (0, 7 = 0,93) (M £ SD), than
at clean-up workers (0,51 £ 0,27) (M £ SD), p <
0.001 (Fig.1). Time period between the end of expo-
sure and analysis varied from 24 to 72 hours. Possible
explanations include short time, that has passed after
irradiation and was not sufficient for stabilizing of
DNA structure and elimination the double strand
breaks. However individual differences in this groups
of people were much higher than in clean-up work-
ers that was illustrated by the higher standard devia-
tion values. It could be also suggested that at lower
doses and more prolonged exposure lead to increase
DNA double-stranded breaks. According to the cur-
rent experimental studies y-H2AX histone can be
detected in a cell during 30—60 minutes after expo-
sure, later the expression decreases or increases
respectively to undergo DNA repair [3]. There is a
little evidence on H2AX expression in humans; and
the groups of exposed more than 20 years ago could
be referred as a control group.

Analysis subgroups of clean-up workers divided
by doses (100—250 mSv, n = 20 and 250—1000 mSy,
n = 16) we found connection between radiation
dose and the percentage of y-H2AX positive
cells. The number of y-H2AX was higher in a sub-
group with higher doses (0.49 = 0.05 and 0.55 *
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PucyHok 1. Ekcnpecia y-H2AX rictoHy B nimdouutax nepucdepuuHoi KpoBi gocnigKeHux rpyn nioaen:
1 - KOHTpoNb (yopecueHLii, 2 — yyacHUKM nikBigauii Hacnigkie asapii Ha YAEC 1986—1988 pp., 3 — 0cobu, siki NpaLioioTh Ha NpoekTi “Ykputra”

Figure 1. y-H2AX histone expression in peripheral blood lymphocytes:
1 - fluorescence control, 2 — the Chornobyl clean-up workers, 3 — current staff of the “Shelter” object

JIei, sIKi oTpuMaiu Oiibiii 103U onpoMiHeHHs (0,49+0,05
ta 0,55£0,08, M £ SD, BigmosigHo; p<0,01)). Lli mani
MOBHICTIO MiATBEPIKYIOTh PE3YJIBTaTH iHILIMX aBTOPIB [4].

BUCHOBKU

B pesynbrari npoBeneHUX JOCTiIXKEHb Y T0ei Oy Mpo-
JEMOHCTPOBaHI JIoka3u 3B’s13Ky ekcrpecii y-H2AX
TiICTOHIB 3 OIPOMiIHEHHSIM MaJIMMM J03aMU pamiattii. OT-
pUMaHi JaHi MiATBEPIXKYIOTb PE3yJbTaTu EKCIIepUMEH-
TaJIbHUX JOCJIIXKEHb IHIIMX aBTOPiB, SIKi IeMOHCTPYIOTb,
1110 B KJIITUHI ITicJIs Jii i0Hi3yI0UOro BUIIPOMiHIOBAaHHS B
MaJTMX 103aX 301IbIIY€eThCS KUTbKICTh Y- H2AX rictony [9].

Mwu noka3anu 30epeXeHHS MiIBUILIEHOTO pPiBHS Y-
H2AX ricTony B ITi3Hili TIepiof yacy ITiciast oIpOMiHEeHHS.
[TnanyrooThCcsl TOAATKOBI MOCTIMKEHHS JUISI OTPMMAaHHS
iHpopmauii mono pisHuli ekcrpecii y-H2AX ricrony
MNpU Pi3HUX A03aX i Y PO3LUPEHii KiTbKOCTi JOCTIIKEHb.
Hami rpynu mocnimkeHb BKIIHOYAJIM CIiBpOOITHUKIB 3
iCTOpi€I0 PeryasipHOiI TIepeBipKU 300POB’ s, TOMY He OyJI0
3HAMAEHO HiSIKMX JO0Ka3iB I0J0 HasBHOCTI XBOPOO,
nop’s13aHuX 31 3MiHamMu B cTpykTypi JHK, Takux gk
aTakcis-TejeaHriekTasisd. 3BMYaiiHO, B HACTYITHUX PO0O-
Tax, HEOOXiTHMUM € NOCIiIKEHHS HEOPOMiHEHUX TpyTl
JoJel, a TaKoX MOpiBHAHHS ekcnpecii y-H2AX rictony
3 iHIIMMU napaMeTpaMM iMyHHOI CUCTEMU.

Ha namy nymky, BuszHaueHHs1 y-H2AX rictoHy moxe
OyTM BUKOpPHMCTaHE B SIKOCTi MapKepa KIJIITMHHOI pajio-
YYTJAMBOCTI Ta MiarHOCTUKW pPaHHIX HACHiIKiB OIpO-
MiHEHHS Yy JIIOOMHU IIiCISd OTPUMAaHHS MajnxX 03
pamiaLii.

0.08, (M = SD, respectively, p < 0.01)). Our data
are in accordance with the results of other
authors [8].

CONCLUSIONS

As result of this study the evidence was demon-
strated in humans on the connection of expression
of v-H2AX histone with radiation exposure at low
dose. Our data confirm the experimental results of
other authors who have demonstrated that the y-
H2AX cell concentration is increased after irradi-
ation at low dose [9].

For the first time we have shown the preserva-
tion of the elevated y-H2AX at a late period after
exposure. Additional research is planned to get
information on the differences of expression in
different dose rates and at an extended number of
study subjects. Our study groups included staff
with a history of regular health checks, so no evi-
dence was detected on the presence of diseases
that can be associated with DNA changes, like
ATM. Of course, it is necessary to study non-irra-
diated subjects, and to compare the y-H2AX his-
tone expression with other parameters of the
immune system.

To our opinion, the analysis of y-H2AX histone
expression can also be used as a marker of cellular
radiosensitivity and as a marker tool for diagnos-
tics of early radiation effects in humans after
receiving low doses of radiation.
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