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TOCHIIKEHHS MOJU®PIKAIIT E®@EKTY CBIJIKA,
IHITYKOBAHOTO PEHTTEHIBCHbKUM BUIIPOMIHIOBAHHSM
B YMOBAX IN VITRO

Meta: gocnigntu moamdikauilo pagiayinHo-iHAYKOBAHOrO edeKTy CBifKa, CMPUYMHEHOTO PEHTTEHIBCHKUM OMPOMi-
HEHHAM nepudepuyHOT KPOBi NIOAMHK in Vitro, WNAXOM 3aCTOCYBAHHA aHTMOKCUAAHTHOTO BiTaMiHHOMO Npenapary.
Marepian pocnigxeHHa: nimdounTn nepudepnyHoi KpoBi NLUHK.
MeTtoau: moaenioBaHHs pagiauiiHo-iHAYKOBaHOro edeKTy CBifKa in vitro B 3MilWwaHux KynbTypax nimdouuTis,
onpomiHeHux B fo3i 1 Ip, Ta HeonpomiHeHux nimcoLunTiB KpoBi 0cib pisHoi cTaTi, GTG-3abapBneHHs MeTathazHNUX Xpo-
MOCOM Ta iX LUTOreHeTUYHUI aHanis.
Pe3ynbraTu: npu BBeLEHHT aHTMOKCMAAHTHOIO Npenapary B 3MillaHy KyNbTypy Nepes KynbTMBYBAHHAM YacToTa abe-
paLiin XxpoMOCOM B KNiTUHAX-CBiAKax CTaTUCTUYHO-LOCTOBIPHO He Bifpi3HANach Bif KOHTponbHOT (p > 0,05).
BMCHOBKMW: BUKOPUCTaHHA aHTMOKCMAAHTHOrO npenapary (Bogopo3unHHi gopmu Bitaminie E, C i A) B KoHUeHTpaLii
40 mKr/mn mopndikye papiauiiHo-iHAYKOBAHUIN edeKT cBifKa B HeonpoMiHeHux nimdoumntax nepudepuyHoi Kposi
NOOMHM NPU iX CyMiCHOMY KyNbTMBYBaHHI 3 nimdouutamu, onpomiHeHumn B f03i 1 [p. AHTUOKCMAAHT 3anobirae pos-
BUTKY BTOPMHHOTO OKCWMAATUBHOIO CTPeCy B HEONPOMiHEHUX KNiTUHAX, HiBEIOE PO3BUTOK B HUX pafiallinHO-iHAYKO-
BaHOro edeKTy CBifika Ta 3abe3neyye 36epexeHHs cTabiNbHOCTI iX XpOMOCOMHOrO anapary.
KniouoBi cnoBa: papiauiitHo-iHayKoBaHMii edekT cBifKka, MOANGiKaLif, aHTMOKCUAAHTHMIA npenapat, abepalii xpo-
MOCOM, niMdouunT nepndepmyHoi KpoBi NOANHM.
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Investigation of modification X-ray induced bystander effect in vitro

Objective - to investigate the modification of bystander effect induced by X-irradiation of human peripheral blood
in vitro by application of antioxidant vitamin medication.
Material and methods. Modeling of radiation-induced bystander effect in vitro in mixed lymphocyte cultures
exposed to dose of 1 Gy and non-irradiated blood lymphocytes of persons of different sexes, GTG-staining of
metaphase chromosomes and their cytogenetic analysis; application of antioxidant preparation (soluble forms of
vitamins E, C and A) in concentration 40 pg/ml.
Results. Under the introduction of antioxidant preparation into mixed culture before lymphocytes cultivation fre-
quency of chromosomal aberrations in bystander cells did not significantly different from the control (p > 0.05).
Conclusions: application of antioxidant preparation modifies the radiation-induced bystander effect in unirradiated
human peripheral blood lymphocytes under their joint cultivation with lymphocytes irradiated in dose of 1 Gy.
Antioxidant prevents the development of secondary oxidative stress in unirradiated cells, eliminates the develop-
ment in them of radiation-induced bystander effect and ensures the preservation of stability of their chromosome
apparatus.
Key words: radiation-induced bystander effect, modification, antioxidant vitamin preparation, chromosome aberra-
tions, human peripheral blood lymphocytes.
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BCTVYII

Hist i0Hi3yl04Oro BUIIPOMIHIOBAHHSI CYIPOBOIXKYETHCS
BUBLILHEHHSIM 3 MOIUKOIXKEHMUX pajialli€lo KJIiTUH B
OTOYyIoUe I1X CepeloBHIlEe LMTOKIHIB i (haKTopiB, IO
CIPUSIOTHh PO3BUTKY BTOPUMHHOIO OKCHUIATUBHOTIO CTpe-
cy Ta iHAyKuii epeKTy CBiKa B HEOIPOMiHEHUX KIiTHU-
Hax [1]. B kliTuHaX-cBigKax BiIMi4€HO YTBOPEHHS Bijlb-
HUX paauKaliB, aKTUBi3allil0 eKCIIpecii reHiB, iHAYKIIi0
MyTalliil, CeCTPUHCHKMX XpPOMaTUIHUX OOMiHiB, abe-
pauiii xpoMocoMm, Mikposiaep, OaacTTpaHcdopmalliro
[1—4]. ¥V 3B’a3Ky i3 3a3HaYeHUM aKTyaJJbHUM € 3MEH-
IIEHHS YM HiBeJTIOBAaHHS PO3BUTKY paldialliilHO-iHIYKO-
BaHOTO e(heKTy CBiKa B OIIPOMiHEHOMY OpraHi3Mi IIsI-
XOM He#Tpanizallil BiIbHUX paguKasiB i MPpU3YITUHEHHS
peakiiii IepeKMCHOro OKMCIIEHHS B TKAHUHAX, 1110 Oye
CIpUATU TIPOQiNaKTULIi BUHUKHEHHS HECTOXaCTUUYHUX
Ta CTOXAaCTUYHUX (BKJIIOYAIOUM PO3BUTOK BTOPUHHUX
OyxJIMH Mic/s MpoOMEeHeBol Teparii) eheKTiB pamialliii-
HOTO BILUIMBY B OIPOMiHEHHUX OCi0.

Jlo HaliBiZOMIIINX pagiompOTEKTOPIB MPHUPOIHOTO TT0-
XO/IKEHHS BiTHOCSIThCSI BiTaMiHM — TOKO(MEpPOJI, peTH-
HOJI, KapOTUHOIAM, acKopOiHOBa KucaoTa. BkazaHi pe-
YOBMHM € TOTYXHUMU AHTHOKCUAAHTAMHU i B MaJIMX
KiJIbKOCTSIX 30aTHi 3MEHIITYBATU YU MTOBHICTIO TIPUITUHSI-
TM JIAHLIIOTOBI peakllii MepeKMCHOI0 OKMCIEHHS OiIKiB,
HYKJIETHOBUX KMCJIOT i JIiMiAiB B TKAHWHAX, TOOTO 3aXu-
matu OioJ0riyHy MillleHb Bil, OKCUIATUBHOIO CTpECY,
SIKMI € TTPOBiTHOIO JIAHKOIO B MeXaHi3Mi pO3BUTKY pajia-
HiliHO-iHAYKOBaHOTro edeKTy cBiaka [5—7].

META

Metoo pob6oTH OyJIO0 JOCHiIXEHHS Moaudikalii
pazialiiiHO-iHIYKOBAHOTO €(MEeKTy CBilKa, CIpUYNHE-
HOI'0 PEHTIeHiBCbKUM OIMPOMIHEHHSIM JiM(MOLMUTIB Iie-
pudepnaHoi KpoBi in vitro, MUISIXOM 3aCTOCYBaHHS aH-
TUOKCUIAHTHOTO BiTaMiHHOTO Mperapary.

MATEPIAJIN I METOJIN
MarepiamoM gociimkeHHST Oynu JmiM@poIuTy mnepude-
PUYHOI KPOBi BOJOHTEPIB (TPHOX YOJIOBIYOI i TPHOX XKi-
HOYOI CTaTi), sKi 3amepedyyBajyd CBiIOMHWII KOHTAaKT 3
iOHi3yI0UO010 paialli€lo Ta iHIIMMU MyTareHaMM.
PobGoTta BMKOHaHa 3a AOMOMOIOI LIMTOre€HETUYHOTO
METOy aHaJli3y 3 BUKOPMCTAaHHSM PO3pO0JIEHOI HaMU
MOJIEJTBHOT CUCTEMM 3i 3MIllIaHOI KYJIBTYpU OINPOMiHe-
HUX i HEOMPOMiHEHUX JTiM(POLIMTIB nepudepruuHOi KPOoBi
JIOHOPIB Pi3HOI CTaTi Ta 3aCTOCYBaHHSIM aHTUOKCUIAHT-
HOTro Tipenapary aisl Moaudikallii pagialiiiHO-iHIYKO-
BaHOTO €(heKTy CBiKa IUISIXOM 3MEHIIEHHS OKCUIaTUB-
Horo nowmkoakeHHs1 JIHK B HeonmpoMiHEeHUX KJIiTUHAX-
cBimkax [8, 9].

INTRODUCTION

The action of ionizing radiation is accompanied by
the release from irradiated cells into the surround-
ing medium cytokines and factors that promote
the development of secondary oxidative stress and
induction of bystander effect in unirradiated cells
[1]. In bystander cells free radicals formation, acti-
vation of gene expression, induction of sister chro-
matid exchanges, chromosome aberrations,
micronuclei, blasttransformation were observed
[1—4]. Decrease or elimination of radiation-
induced bystander effect in the irradiated human
body by neutralization of free radicals and suspen-
sion of peroxidation reactions in tissues, which will
help to prevent the emergence of non stochastic
and stochastic (including the development of sec-
ondary tumors following radiotherapy) effects of
radiation exposure in exposed individuals is rele-
vant in connection with mentioned above.

The most famous naturally occurring radiopro-
tectors include vitamins — tocopherol, retinol,
carotenoids, ascorbic acid. These substances are
powerful antioxidants and in small amounts can
reduce or completely stop the chain reaction of
lipid peroxidation of proteins, nucleic acids and
lipids in tissues i.e. to protect the biological target
from oxidative stress, which is the leading element
in the mechanism of radiation-induced bystander
effect [5—7].

OBJECTIVE

Objective of the study was the investigation of
bystander effect modification induced by X-
rays in peripheral blood lymphocytes in vitro by
the application of antioxidant vitamin prepara-
tion.

MATERIALS AND METHODS

The research material was peripheral blood lym-
phocytes of volunteers (three male and three
female) who denied conscious contact with ioniz-
ing radiation and other mutagens.

The study was performed by cytogenetic ap-
proach using a model system of mixed culture of
irradiated and non-irradiated peripheral blood
lymphocytes from donors of different gender for
application of antioxidant medication to modify
the radiation-induced bystander effect by reducing
oxidative DNA damage in non-irradiated bystan-
der cells [8, 9]. The model system was developed
by authors.
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LlinbHY KpoB onpoMiHtoBasM B 103i 1 Ip Ha ycTaHOBIL
PYM-17. AHTMOKCUIAHTHUI TIpenapar, 10 MiCTUB BO-
IOpO3YrMHHI dopMu ToKOodepony (40 mr/mi), ackop-
0iHoBoi kuciaotu (40 mr/min) ta peruHoay (20 mr/mi),
BHOCWIM B 3MilllaHi KYJbTYpU OIPOMiHEHUX i HEOoIl-
poMiHeHUX JiMGMOLUTIB Tepel iX KyJIbTUBYBAHHSM Y
KoHueHTpaitii 40 MKT/MI.

IIpenapatu ¢papoysanu 3a gonomororw GTG meromy
[10]. AnHaniz mpoBoAMIM MiJ MiKpocKomaMu 3i 30iJib-
meHHaM x 1000. PeecTpyBanu Bci abepallii XxpoMaTUAHO-
ro i xpomocomMHoro tumiB. ITolKoaKeHi XpoMOCcOMU Ta
TOYKM PO3PHUBIB iAeHTU(IKYBaIM 3TiZHO 3 MiXHapo.-
Hoto HoMeHKJaTyporo ISCN-2013 [11]. ITpu BuKoHaHHi
JOCHiIXeHb TpoaHanidyBaau 2184 KIiTUH-CBiAKiB 3i
3MilllaHUX KYJbTYP OMNPOMiHEHUX i HEONMPOMiHEHUX
JiM@OLIUTIB.

OTtpuMaHi AaHi onpalbOBYBaJIU 3 BAKOPUCTAHHSIM Me-
TOJY TOPiBHSIHHS cepeaHix BeJuuuH 3a CT’IOASHTOM-
Dimepom [12].

PE3VYJIBTATU TA OBTOBOPEHHS

I[IuTtoreHeTMUYHMII aHaji3 IOKa3aB, 110 piBeHb abe-
paliii XxpoMOCOM B HEONPOMiIHEHUX KJIITUHAX-CBiAKaX,
1110 KYJBTUBYBAJIUCh CYMICHO 3 OTIPOMiHEHUMH B 103i 1
I'p nimdoumuramu, cranosus 5,34 + 0,49 Ha 100 merta-
(a3 i mepeBUIIyBaB ITIOKA3HUKN KOHTPOJBHUX KYJIBTYP
(p < 0,001) (puc. 1). 3acTrocyBaHHS aHTMOKCUIAHTHOTO
npenapary Iepei CyMiCHUM KyJbTUBYBaHHSIM JiMco-
LUTIiB COPUYMHUIIO 3HIKEHHST cepeaHbOl YacTOTH abe-
paliii XpoMOCOM B HEOIIPOMiHEHUX KJIITUHAX-CBigKax

The whole blood was irradiated in dose of 1 Gy
using the RUM-17 installation. Antioxidant med-
ication containing water-soluble forms of toco-
pherol (40 mg/ml), ascorbic acid (40 mg/ml) and
retinol (20 mg/ml), exposed to mixed lympho-
cytes’ cultures before their culturing in concentra-
tion of 40 pg/ml

GTG-banding metaphase chromosomes staining
was used[10]. The analysis was carried out under the
microscope with magnification x 1000. All chroma-
tid and chromosome types of aberrations were recor-
ded. Damages of chromosomes and points of breaks
were identified according to the international no-
menclature ISCN-2013 [11]. In total 2184 G-stai-
ned bystander cells from mixed cultures of irradiated
and non-irradiated lymphocytes were analyzed.

Obtained data were statistically evaluated by
Student’s-Fisher’s method of mean values com-
paring [12].

RESULTS AND DISCUSSION

According to cytogenetic analysis the level of
chromosome aberrations in non-irradiated
bystander cells cocultured with lymphocytes irra-
diated in vitro in dose of 1.00 Gy was 5.34 = 0.49
per 100 metaphases and exceeded that in control
cultures (p < 0.001) (Fig. 1). Application of
antioxidant medication before the mixed culturing
of lymphocytes resulted in a decrease of average
incidence of chromosome aberrations in non-irra-

YacTtoTta a6epauiin Ha 100 KniTuH
Frequency of aberrations per 100 cells

KoHTponb
Control

EdekKT cBigKa
Bystander effect

Moaudikauia epeKry cBiaka
Modification of bystander effect

PucyHOK 1. Yacrtora abepauiin xpoMmocom y HeonpoMiHeHUX KNiTUHaxX-CBigKax Ta ii moagudikauis 3

BUKOPUCTAHHAM aHTUOKCUAAHTHOrO npenapary

Figure 1. The frequency of chromosome aberrations in non-irradiated bystander cells and its modification

with the help of antioxidant preparation
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JIO PiBHS, 1110 HE BiIpi3HIBCS BiJ MOKA3HUKIB KOHTPOJIIO
(p > 0,05).

IIpu po3BUTKY edeKTy CBijKa IepeBaxkHy OUIbLIICTh
cepell 3apeeCTPOBaHUX MOIIKOIKEHb XpPOMOCOM CTaHO-
BUJI XpOMATHIHI pO3PUBU, IHAYKILisS SKUX IPUTaMaHHa
JUUISL ioTo peastizallii Ha HUTOTeHeTUYHOMY piBHi. YacTo-
Ta [UX MOIIKOMKEHb CTATUCTUYHO ITOCTOBIPHO II€pEeBU-
myBaja KoHTposbHy (p < 0,001), (Tadm. 1).

Monudikauist epekTy cBigka 3a JOMOMOI0O aHTHOK-
CUJIAHTHOIO MpenapaTry 3HU3WJIa YaCTOTYy XPOMaTUIHUX
pPO3pUBIB 10 PiBHS, 110 HE MaB CTATUCTUYHO 3HAYMMOI1
pi3Hu1i 3 KoHTposueM (p > 0,05). BpaxoBytouu, 1110 B Me-
XaHi3Mi PO3BUTKY palialliiHO-iHIYKOBAaHOTO €(heKTy
CBiJIKa KJIIOYOBA POJIb HAJIEXWUTh BTOPMHHOMY OKCHUJa-
TUBHOMY CTPECY, OTPMMAaHUI Pe3yJIbTaT CTaB HACIIiIKOM
3HUKEHHST iHTEHCUBHOCTI IPOLIECIiB OKUCICHHS-Bil-
HOBJIEHHSI B HEOIIPOMiHEHUX KJIITMHAX-CBiKaX 3a paxy-
HOK aHTUOKCHAAHTHUX BJIACTMBOCTEH BiTaMiHiB, sIKi
BXOISITh IO CKJIAdy IIpernapary.

YacrtoTa abepalliii XpOMOCOMHOTrO THUITy (mesewii,
TpaHcJIoKalliil, iHBepCiit, AULIEHTPUKIB, KiTbLIEBUX XPO-
MOCOM) B HEOIPOMiIHEHMX KJIiTUHAX-CBiIKaXx He Maja
CTAaTUCTUYHOI Pi3HUII 3 TTOKa3HUKaMM KOHTpOJio (p >
0,05), o BKa3ye Ha BiICYTHICTb iHAYKIIil LIMX MOLIKOI-
JKEeHb BHACJiIOK e(eKTy CBiaKa.

B cnexTpi abepaliiit XpOMOCOMHOTO TUITY ITepeBaKain
TepMiHaJIBHI meselii. IX piBeHb B KIIiTMHax-CBimKax
cknagas 0,90 + 0,21 Ha 100 meracdas i cTaTUCTUYHO HE
BiApi3HSBCS BiJ 4aCTOTHU LIUX MOIIKOMXEHbD B JTiM(OLU-
Tax, 110 KYJbTUBYBAJINCh 3 aHTUOKCUJAHTHUM ITpenapa-
toM (p > 0,05). YacTora iHTepcTUIliaIbHUX IeJIeLill Xpo-

Ta6nuusa 1

diated bystander cells to the level in control cul-
tures of non-irradiated lymphocytes (p < 0.05).

The development of bystander effect in the
majority of chromosome damages was presented
by chromatid breaks, which induction is inherent
for its realization on the cytogenetic level. The fre-
quency of these aberrations was significantly high-
er than the control values (p < 0.001) (Table 1).

The modification of bystander effect with the
help of antioxidant medication reduced the chro-
matid breaks frequency to a level that was not sig-
nificantly different from control (p > 0.05). Taking
into account that secondary oxidative stress have a
key role in the radiation-induced bystander effects
mechanism, the received result is the consequence
of reducing the intensity of redox processes in
non-irradiated bystander cells due to the antioxi-
dant properties of vitamins that are essential part
of used medication.

The frequency of chromosome types aberrations
(deletions, translocations, inversions, dicentric
and ring chromosomes in bystander cells did not
have the statistical difference with the control
parameters (p > 0.05), indicating lack of induction
these damages by bystander effect.

The terminal deletions dominated in the spectrum
of chromosome type aberrations. Their level in
bystander cells was 0.90 £ 0.21 per 100 metaphases
and did not statistically differ from the frequency of
these damages in lymphocytes that were cultured
with antioxidant medication (p > 0.05). The fre-

LuToreHeTUYHi NoKa3HWUKKM, 3apeecTpoBaHi npu mopucikauii aHTMOKCUAAHTHUM npenapaTom papiauinHo-
iHayKoBaHoro eceKTy cBigKa B nimgoyutax nepudepuyHoi KpoBi nioguHmu

Table 1

Modification of radiation-induced bystander effect in human peripheral blood lymphocytes by antioxidant

medication recorded as cytogenetic parameters

Bup abepauiii YacTora abepauiit xpomocoMm, Ha 100 KniTuH
Type of aberrations Frequency of chromosome aberrations per 100 cells
KonTtponb Edexr ciaka Mogaudikauis epekry caigka
Control Bystander effect Modification of bystander effect

XpomatupaHi po3puem / chromatid breaks 0,87 £0,22 3,97 £ 0,42* 1,14 £0,23
[eneuii TepmiHanbHi / terminal deletions 0,65+0,19 0,90 + 0,21 0,92 +0,20
[eneuii iHTepcTuuianbHi / interstitial deletions 0,16 = 0,09 0,19 0,09 0,18 £ 0,09
[Ivuentpuku / dicentric chromosomes 0,05+ 0,05 0,05 + 0,05 0,09 = 0,06
KinbLesi xpomocomu / ring chromosomes 0,05+ 0,05 0,00 + 0,00 0,00 = 0,00
TpaHcnokaui / translocations 0,27 0,12 0,24 + 0,11 0,27 + 0,11
IBepcii / inversions 0,00 £ 0,00 0,00 £ 0,00 0,09 + 0,06

MMpumiTka. * — cTaTcTUYHO AOCTOBIpHA pisHuus p < 0,001.
Note. * — statistically significant difference p < 0.001.
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MOCOM TaKOX CTaTUCTUYHO HE pO3pi3HsIach y BCiX Bapi-
aHTax gochuiny (p > 0,05).

PiBeHb acMMETPUUYHUX XPOMOCOMHUX OOMIiHIB (M-
LIEHTPUYHMX Ta KiJbLIEBUX XPOMOCOM) B HEOIIPOMiHe-
HUX KJIITUHAX-CBiAKax HE MaB iCTOTHOI Pi3HUILIi 3 TTOKa3-
HMKaMU KOHTPOJIbHUX KYJbTYp Ta 3 pe3yJbraTaMu
JIOCITiTy TIpU 3aCTOCYBaHHI aHTHOKcuaaHTy (p > 0,05).

YacToTa CUMETPUYHUX XPOMOCOMHUX OOMIiHIB (TpaHC-
JloKauiit) y kiaiTuHax-cBigkax ctaHoBwia 0,24 = 0,11 Ha
100 meTtacdas, i CTAaTUCTUYHO HE BiApi3HsIACH BiJ MOKa3-
HUKIiB B KOHTPOJBHUX KYJIbTypax Ta pPe3yJIbTaTiB, OTPU-
MaHMX IIpU Jii aHTUOKCUIAHTHOTO MpeIrapary.

AHaJli3 iHIMBiAyaJIbHUX PiBHIB abepalliii XxpoMocoM B
HEOINPOMiIHEHUMX KJIITUHAX-CBiAKax IMoKa3aB, 110 B YCiX
00CTexXeHHUX 0ci0 Ta B yCiX MOCTaBJIEHUX KYJBTypax 0yJio
3apeecTpoBaHoO edeKT cBinka. YacToTu abepaliit XxpomMo-
COM B HEONPOMiHEHUX KJIITUHAX-CBiAKaX 3HAXOIWIUCH B
Mmexax Big 4,23 go 6,67 na 100 xIiTHH, i CTATUCTUYHO
MOCTOBIPHO II€PEBUIIYBAIM MOKA3HUKM KOHTPOJIbHMX
KyJBTYp HeonpoMiHeHuX JiMdpouuTi (p < 0,05).

3acTocyBaHHS aHTUOKCUJIAHTHOTO TperapaTy Crpusi-
JIO 3HMXKEHHIO iHAMBiIyaaIbHUX PiBHIB abepalliii XxpoMo-
COM B HEOIPOMiHEHMX KIJIITUHAX-CBiKax 10 MOKa3-
HUKIB, 110 HE MaJIM AOCTOBIPHOI Pi3HUIII 3 KOHTPOJIEM
(p > 0,05) i 3Haxogunuch B Mexax Big 1,37 no 4,25 Ha
100 KiTHH.

BUCHOBKU

3acTocyBaHHSl aHTUOKCHUJAHTHOIO BiTaMiHHOIO mpermna-
pary y KoHHeHTpaii 40 MKT/MJI Iiepell CYMiCHUM KyJIb-
TUBYBAaHHSM HEOTIPOMiHEHMX Ta OIPOMiHEHMX B 103i 1,0
Ip niMpounTiB KPOBi JIOAUHU N03BOJISIE MOAUDIKYBATU
pafialiiiHO-iHIyKOBaHUI e(eKT CBiKa Ta 3HU3UTH Ce-
pPedHIO YacTOTy abepalliii XpOMOCOM B HEOIIPOMiHEHMX
KJIITUHaAX-CBigKax OO0 piBHS, IO CTATUCTUYHO-HOC-
TOBipHO He Billpi3HSIETHCS Bill KOHTpoabHOrO (p > 0,05).
OTpuMaHi JaHi cBig4aTh NPO 3aXUCT AaHTUOKCUIAHTHUM
npernapaToM HEOINPOMiHEHUX KIITUH Bi PO3BUTKY B
HUX BTOPMHHOTO OKCUIATUBHOIO CTPECY, HiBEIIOBAHHS
PO3BUTKY B HHUX pajiallifHO-iHIYKOBAaHOro eMeKTy
CBifKa, 110 3abe3rneuye 30epexkeHHsI CTabiIbLHOCTI 1X
XpPOMOCOMHOTO arapary.
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quency of interstitial deletions also did not differ sta-
tistically in all variants of the experiment (p > 0.05).

The level of asymmetric chromosome exchanges
(dicentric and ring chromosomes) in non-irradiated
bystander cells had not significant difference from
control cultures indices and the results of the exper-
iment with the usage of antioxidant (p > 0.05).

Frequency of symmetric chromosomal exchan-
ges (translocations) in bystander cells was 0.24 +
0.11 per 100 metaphases being not statistically dif-
ferent from those in control cultures and the results
obtained by the effect of antioxidant medication.

Analysis of individual levels of chromosome aber-
rations in non-irradiated bystander cells showed that
the bystander effect was registered all volunteers and
in all tested cultures. The frequencies of chromoso-
mal aberrations in non-irradiated bystander cells
were in the range of 4.23 to 6.67 per 100 cells signif-
icantly exceeding the parameters in control cultures
of non-irradiated lymphocytes (p <0.05).

Thus the application of antioxidant medication
promoted the reduction of individual levels of
chromosome aberrations in non-irradiated
bystander cells to the levels, that did not have sig-
nificant difference from control (p > 0.05) and
were in the range of 1.37 to 4.25 per 100 cells.

CONCLUSIONS

Application of antioxidant vitamin medication in
concentration 40 pg/ml before joint cultivation of
human blood Ilymphocytes non-irradiated and irra-
diated in dose of 1.0 Gy allows to modify the radia-
tion-induced bystander effect and to reduce the fre-
quency of chromosome aberrations in non-irradiat-
ed bystander cells to the level that has not significant
difference from the control (p > 0.05). These data
testify about the protection of non-irradiated cells
by antioxidant medication from the occurrence of
secondary oxidative stress, elimination the develop-
ment of radiation-induced bystander effect and
preservation of chromosome stability.
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