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IMOPIBHAJIbHU AHAJII3 PIBHA TA CIIEKTPY ABEPAIIII
XPOMOCOM B OITPOMIHEHUX IN VITRO JIM®OLINUTAX
INEPU®EPUYHOI KPOBI OCIB JIITHBOI'O BIKY TA
JOBI'OXKUTEJIB m. KNEBA

MeTa. BcTaHoBUTM i MOPiBHATM YacToTy abepaLiini XpoMOCOM Npu Aii peHTreHiBCbKOro BUNPOMiHIOBAHHA in vitro B f03i
0,25 Ip Ha nimdounTn NnepudepnyHoi KpoBi 0cib NiTHBOrO BiKy Ta [OBrOXUTENIB.
Marepianu i meToamn. Matepiafom LUTOreHETUYHOrO AOCHIAXKEHHS cayryBanu nimgountu nepucdepnyHoi kposi 11
0ci6 niTHboro Biky i 10 JOBroXuTenis, WwWo Oynn onpomiHeHi in vitro B o3i 0,25 Ip Ta KyNbTUMBYBANMCH 3a 3araabHONPUN-
HATUM HaniBmikpometogoMm. lpenapatn MetadasHMx XxpomocoM dapbyBanu 3 BukopuctaHHam GTG-3abapeneHHs Ta
aHanisyBanu nig mikpockonamu 3i 36inbweHHsam x 1000.
Pesynbratn. CepegHborpynosi 4yactoTu abepaliit XpoMOCOM NpU ONPOMiHEHHT KPOBi in vitro nepeBuLLyBany Taki 6e3
onpomiHeHHs (p < 0,001) i ctaHoBunn 11,60 + 0,95 Ta 6,82 + 0,63 Ha 100 KNiTMH y 0Ci6 NiTHLOTO BiKY i [OBTOXMTENIB,
BignoBigHo. PagiaLiitHo-iHAYKOBaHe 3pOCTaHHA YacTOTM MOLIKOAXEHb XPOMOCOM BifbyBaNnoch 3a paxyHoK abepalliit
XPOMOCOMHOTO TUMY, WO € MapKepaMm Aii i0Hi3yl040oro BUNPOMiHIOBaHHA. Y 0Cib NiTHLOTO BiKY 3apeECTPOBaHO MifiBu-
WeHy YacToTy abepaliil XpOMaTUAHOTO TUMY, O BBAXKAETLCA 03HAKOK XPOMOCOMHOT HECTAbiNIbHOCTI.
BucHoBKku. OTpuMaHi pe3ynbratvt CBigYaTh NPO NiABULLEHY YYTAWBICTb NIMGBOLUTIB KPOBI NIOAUHM Y NiITHBOMY Billi [0
ONPOMiHEHHs B Maniit [03i Ta 403BONAOTL NPUNYCTUTK NepeBary ocib 3 reHeTUYHO AeTepMiHOBAHOK XPOMOCOMHOI0
CTabiNbHiCTIO Y JOCATHEHHT [OBrONiTTS.
Kniouosi cnoBa: nimdountn nepudepnyHoi Kposi NtoanHK, 0C06U NiTHBOTO BiKy, LOBroxuTeni, GTG-3abapBneHHs Me-
Tatha3HMX XPOMOCOM, 4acToTa abepaLiinl XpOMOCOM, PEHTFeHIBCbKe OMPOMiHEHHS in Vitro.
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Comparative analysis the frequency and spectrum of chromosome aberrations
in irradiated in vitro peripheral blood lymphocytes of the elderly and
centenarians from Kyiv

Objective. To establish and compare the frequency and spectrum of chromosome aberrations under X-radiation
exposure in vitro in dose 0.25 Gy peripheral blood lymphocytes of the elderly and centenarians.

Material and methods. Material of cytogenetic research were peripheral blood lymphocytes from 11 elderly and 10
centenarians, which were irradiated in vitro in dose 0.25 Gy and cultured by generally accepted semi-micromethod;
slides of metaphase chromosomes were GTG - stained and analyzed under the microscope with magnification x 1000.
Results. Under irradiation of blood in vitro the mean-group frequencies of chromosome aberrations exceeded such
without irradiation (p < 0.001) and were 11.60 + 0.95 and 6.82 + 0.63 per 100 cells in the elderly and the centenar-
ians, accordingly. Radiation-induced increase in the frequency of chromosomal injuries occurred due to chromo-
some type aberrations which are markers of radiation exposure. In the elderly the elevated frequency of chromatid
type aberrations also was registered what is considered a sign of chromosome instability.

Conclusions. The results indicate increased sensitivity the blood lymphocytes from the elderly to radiation expo-
sure in low doses and allow to assume the advantage of persons with hereditary determined chromosomal stability
in achieving longevity.

Key words: human peripheral blood lymphocytes, elderly, centenarians, GTG-staining of metaphase chromosomes,

frequency of chromosome aberrations, X-irradiation in vitro.
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BCTYII

HeBusHaueHiCTh xapakTepy HO30BOI 3aJIeXKHOCTI
OiomoriyHnX e(eKTiB B 001aCTi MaJIMX 03 iOHi3yI0UOTO
BUIIPOMIiHIOBaHHS YCKJIAJHIOE BUPILIEHHS 1iJI0l HU3KHU
npo0OJeM SIK QyHIaMeHTaIbHOTO (pafialliiHuii MyTare-
He3 i KaHLepOoreHe3), TaK i MPUKJIaAHOIO (OLiHKA TreHe-
TUYHOIO Ta KaHLIEPOIr€HHOI'0 PU3HUKY, Oio0riyHa 103u-
MeTpisl) 3HaueHHs [1, 2].

Abepallii XxpOMOCOM BBaXXalOThCsI UYTIMBUM iHAUKATO-
POM TIOLIKO/IXKYIOUOI1 Aii i0Hi3yl0Uol padialii Ha LUTOre-
HETUYHOMY piBHi, a 00JIiKk XpOMOCOMHUX abepalliii B co-
MaTUYHUX KJIITUHAX € OMHUM i3 METOMIB OLIIHKM paio-
YYTJIUBOCTI JioaguHU. LIUTOreHeTMYHUMU MapKepaMu
OINPOMIHEHHSI € HEeCTaOIbHI (IMUEHTPUYHI Ta KiJTbLEBI
XpPOMOCOMH, IO EJIMIHYyIOThCS 3 4YacoM) i crabimbHi
(TpaHcnokallii, iHcepuii, iHBepcii, AKi 30epiraroThcs
MiCJIs1 TOCTPOro pafialliifHOro BIUIMBY Ta aKyMYJIIOIOTHCS
MpuY XpOHIYHOMY ONPOMiHEHHi) abepallii XxpOMOCOMHOTO
THITY B JTiM(pOLIMTAX TTIeprudeprUIHOi KPOBi TOIWHM |3, 4].

binpuricte mocnigkeHb pagialliliHO-iHAYKOBAaHOTO
IIUTOT€HETUIHOTO e(EeKTY B JiMdouTax KpoBi Jto-
JWHU MPOBEAEHI mepeBaxKHO i3 3aJy4YeHHsIM 0cCib ce-
pennboro Biky [1—3]. Pazom 3 TmM, nOuTaHHY

INTRODUCTION

Uncertainty the nature of dose dependent biologi-
cal effects under ionizing radiation exposure in low
doses complicates the solution of several problems
as fundamental (radiation mutagenesis and car-
cinogenesis) as well as applied (assessment of
genetic and carcinogenic risk, biological dosime-
try) value [1, 2].

Chromosome aberrations are considered as sensi-
tive indicator the damaging effects of ionizing radia-
tion on the cytogenetic level, so their scoring in
somatic cells is one of the methods for evaluation the
human radiosensitivity. Cytogenetic markers of
human radiation exposure are unstable (dicentrics
and centric rings that eliminated with time) and stable
(translocations, insertions, inversions which saved
after acute radiation exposure and accumulated under
chronic irradiation) aberrations of chromosome type
in human peripheral blood lymphocytes [3, 4].

Most studies of radiation-induced in vitro cyto-
genetic effects in human peripheral blood lympho-
cytes were conducted mainly with the involvement
of middle aged individuals [1—3]. However the
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CcTabiAbHOCTI XPOMOCOM B COMATMYHHUX KJiTHHaX
IHIIMX BiKOBMX KaTeropiil mpu paaialiiHO-iHIYKO-
BaHOMY MyTareHe3i JOCi 3aJMIIAETHCS MajloO BUBYE-
HUM [5—8].

META

BcraHoBUTH 1 TTOPiBHSTU YacTOTy abepalliii XxpoMocoM
Mpu [Oil peHTreHiBCbKOI0 BUIIPOMIiHIOBAHHS in Vitro B
no3i 0,25 Tp Ha nimdounTy nepudeprudHoi KpoBi 0cid
JIITHBOTO BiKY Ta JOBrOXUTEJTiB.

MATEPIAJIN 1 METOIN

MartepiasoM gocaiakeHHs Oyau JdiM@oLuTu nepude-
pUYHOI KpoBi, orpuMaHi Bix 11 ocid JiTHHOTO BiKy Ta
10 moBroxwureniB. BimmoBimHO @0 MiXXHApOgHOI Kia-
cudikallii BikoBol nmepiogu3aliii, B TpyIy ocid JiTHLO-
ro BiKy yBiliIIM ocobu BikoM 60—70 pokiB, y TpyIy
JoBroxutenaiB — ocodbu BikoMm 90—100 pokis [9, 10].
Bci o6¢cTexeHi nmocTiitHO npoxuBanu B M. Kuesi, 3a-
nepedyyBajii CBIIOMMU KOHTAKT 3 iOHI3yHOUOlO pa-
Jialli€ro Ta iHIIMMU MyTareHaMu i 3ajJyJajuch A0 L1-
TOT€HETUYHOI'0 OOCTEXXEHHSI 32 YMOB MOiH(MPOPMOBaHO1L
3TOIM.

LineHYy KpoB onpoMiHioBanu in vitro B 103i 0,25 Ip Ha
ycraHoBli PYM-17 (Hanpyra 200 kB, cuna crpymy 10
MA, ¢inmsrpn Cu 0,5 MM + Al 1 MM, (pokycHa BigcTaHb 50
cM, TtoTykHicTb no3u 0,415 Ip/xB).

KynsruByBaHHS 1iIbHOT KPOBi (HEOIIPOMiHEHOI Ta OIT-
pPOMiHEHOI) MPOBOAWIM 32 3arajibHOMPUNHATUM HarliB-
MIiKpOMETOAOM Yy MOXUBHOMY cepemoBuili RPMI 1640
(Sigma, Himeuumna) 3 ¢itoremarmoruHinom (PHA-M,
Sigma, Himeyuuna) nipotsirom 48 roguH (mepiimii Mi-
t03) [11]. IIpenapatu dapOyBanu 3a gormomororo GTG-
metony [11]. LIuTtoreHeTUYHMIA aHAMi3 3AIACHIOBAIM ITif
Mikpockomamu 3i 30iabireHHIM x 1000. PeectpyBanm abe-
paiiii XxpomMaTUIHOrO i XxpoMocomMHoro TuriB. ITommkon-
>KE€Hi XpOMOCOMMU i TOUKU PO3PUBIB iA€HTU(IKYBaI 3Til-
HO 3 MixHapoaHow HoMmeHkJatyporo ISCN-2013 [12].
ITpu BUKOHAHHI AOCIAXEHb Y TPYIli JOBIOXUTEJIiB IPO-
aHamizyBayi 1545 HeonpomiHeHux i 1146 onpoMiHeHUX
KJIITUH, B TPYIIi OCi0 JIITHBOTO BiKy — 1295 HeompoMmiHe-
HUX i 1584 onpoMiHEeHUX KIJIITUH.

OTpuMaHi JaHi ONPalbOBYBAJIA 3 BUKOPUCTAHHIM Me-
TOMY MOPiBHSHHS cepeaHix BeanurH 3a Ct’rogeHToM [13].

PE3VYJIBTATU TA OBT'OBOPEHHS

BcraHoBuu, 1110 cepeaHbOrPYIOBUM piBeHb abepalliii
XpPOMOCOM Y JiM@PoLUTaX KPOBi 0Ci0 JITHHOIO BiKY, OIT-
poMiHeHux in vitro B 1031 0,25 Ip (11,60 = 0,95 na 100
MmeTtadas), IEpeBUINYBAaB KOHTPOJbHUI TOKAa3HUK
(3,88 £ 0,49 na 100 metadpaz), (p < 0,001) (puc. 1). Ce-

question concerning the chromosome stability in
human somatic cells of persons from other age cat-
egories at radiation-induced mutagenesis remains
almost unexplored [5—8].

OBJECTIVE

To establish and compare the frequency and spec-
trum of chromosome aberrations under X-radia-
tion exposure in vitro in dose 0.25 Gy peripheral
blood lymphocytes of the elderly and centenarians.

MATERIAL AND METHODS

Material of cytogenetic research were peripheral
blood lymphocytes received from 11 elderly and 10
centenarians. According to the International Classi-
fication of age periodization, into the group of elder-
ly persons volunteers 60—70 years old were included,
centenarians group consisted of volunteers aged
90—100 years old [9, 10]. All surveyed persons con-
stantly resided in Kyiv, denied conscious contact
with ionizing radiation and other mutagens and were
involved in voluntary cytogenetic examination
under conditions of informed consent.

Whole blood was irradiated in vitro in a dose of
0.25 Gy to install RUM-17 (Voltage 200 kV,
amperage 10 mA, Cu filter 0.5 mm + Al 1 mm,
focal length 50 cm, the dose rate 0.415 Gy / min).

Cultivation of whole blood (as irradiated as non-
irradiated) was conducted by generally accepted
semi-micromethod in culture medium RPMI 1640
(Sigma, Germany) with phytohemagglutinin (PHA-
M, Sigma, Germany) during 48 hours (the first mito-
sis) [11]. Slides were stained using GTG-method.
Cytogenetic analysis was carried out under the micro-
scopes with magnification x 1000. Chromosome and
chromatid types of aberrations were registered.
Damaged chromosomes and break points were iden-
tified in accordance with the international nomencla-
ture ISCN-2013 [12]. In group of elderly 1545 unir-
radiated and 1146 exposed in vitro cells were ana-
lyzed; in group of centenarians — 1295 unirradiated
and 1584 irradiated in vitro cells were scored.

The data obtained worked out using the method
of comparison the mean values by Student’s [13].

RESULTS AND DISCUSSIONS

Established that mean-group level of chromosome
aberrations in the blood lymphocytes of elderly
irradiated in vitro in dose 0.25 Gy (11.60 £ 0.95 per
100 metaphases) exceeded their control level in the
unexposed cells (3.88 & 0.49 per 100 metaphases, p
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Yacrora abepauiit, Ha 100 kniTuH
Frequency of aberration, per 100 cells

60—-70 pokie 90-100 pokis

6070 years 90—100 years
abepaLlii xpOMOCOM

chromosome aberrations

60—70 pokiB
60-70 years

90-100 pokiB

90-100 years

abepaLii xpOMaT1aHOro Ty
chromatid type aberrations

I KoHtpons / control
I 0,25 [p/ 0.25 Gy

60—70 pokie 90-100 pokis
6070 years 90-100 years

abepaLii XpOMOCOMHOTO Ty
chromosome type aberrations

PucyHok 1. NopiBHAHHA YacToTn abepauit xpomocom B onpomiHeHux in vitro B po3i 0,25 Ip nimcoymntax

nepudepunyHoi KpoBi oci6 niTHbOro BiKy i JOBroxutenis.

Figure 1. Comparison the frequency of chromosome aberrations in the in vitro irradiated in dose 0.25 Gy

peripheral blood lymphocytes of elderly and centenarians.

pPeIHBOrPYIOBa YacToTa padialliiHO-iHAyKOBaHUX abe-
paiiii XxpoMocoM y JiM@OIMTaX KPOBi JOBTOXUTEIIB
(6,82 = 0,63 na 100 mertada3) TakoX IepeBUILyBajia
BikoBUiT KOHTpOJb (2,62 £ 0,44 Ha 100 metacdas), ane
OyJ1a HMXKYOI0 32 BiAMOBiAHUIA TOKA3HUK Y OCi0 JITHbO-
ro Biky (p < 0,01). [TopiBHIHHS BKa3aHUX pPe3yabTaTiB 3
JaHUMM, OTPMMaHUMU HAMU B MOIEPEeaHiX JOCTiIKEeH-
HSIX IPU OMPOMiHEHHI in vitro B 103i 0,25 Ip miMdouuriB
KpOBi 0Ci0 cepeIHbOro BiKy, yacToTa abepalliii B SIKHUX
cknagana 5,53 £ 0,65 na 100 KJIiTHH, CBimYUTH MPO
MiABUILIEHHS YYTJIMBOCTI JIiM(POLIMTIB KPOBi JIOOVUHU 10
Iii i0Hi3yI04Oro BUMIPOMIHIOBaHHS B MaJTiil 1031 y JiTHb-
oMy BiLi. [14].

Y 27 % oci6 mitHporo Biky Ta 30 % IOBTOXUTEIB I0-
JIaTKW JO CHOHTaHHMX YacTOT abepalliii XpoOMOCOM B OIl-
poMiHeHux in vitro B 103i 0,25 Ip niMmpouuTax nepude-
PUYHOI KPOBi MEPEBUILYBAIM BilMOBiIHI CEPeIHBOTPY-
noBi mokasHuku (p < 0,05), M0 BKa3ye Ha MiABUIIEHY
pagiouyTAMBICTh iX JiM(MOLMTIB MpU OMPOMiHEHHi B
Mautiit 1o3i. Pa3oMm 3 TUM, TUIBKU Y OMHOTO 3 JTOBTOXU-
TeJIiB JOAATOK JO CIIOHTAHHOI YacTOTU abepalliii XpoMo-
COM OYB HIDKYMM 33 CEPeIHbOIPYIOBHUI ITOKA3HUK, 1110
CBiTUMTDH MPO 3HMKEHY YYTIUBICTh OT0 JTiM(MOLIUTIB 10
Jii i0Hi3y1040i1 pafdiallii.

YacToTta abepalliii XxpOMOCOMHOIO TUMY, iIHAYKILiST SIKUX
npuTaMaHHa JJisl il i0Hi3ylHouoro BUIIPOMiIHIOBaHHSI, B
000X obOcTexeHux rpymnax rnepesuinyBaia (p < 0,001)
piBeHb KOHTpoJII0 i ckianana 7,50 + 0,78 na 100 metadas
y ocib JitHboro Biky Ta 5,43 + 0,57 nHa 100 meTtaas y
JoBroxureniB. Lli MmomKomKeHHsT Oyaud MpeacTaBieHi

(1) 234

< 0.001) (Fig. 1). Mean-group frequency of radia-
tion-induced chromosome aberrations in the blood
lymphocytes of centenarians (6.82 £ 0.63 per 100
metaphases) also exceeded their value in the non-
irradiated cells (2.62 & 0.44 per 100 metaphases),
but was lower than the corresponding figure in the
elderly group (p < 0.01). Comparing these results
with those obtained in our previous similar research
in group of middle-aged persons in which radia-
tion-induced in vitro frequency of chromosome
aberrations was 5.53 + 0.65 per 100 cells testifies
elevation of human lymphocytes sensitivity to low
radiation exposure in the elderly individuals [14].

In both observed groups the proportion of per-
sons with higher radiosensitivity in which the
radioinduced addition to their spontaneous level
of chromosome aberrations exceeded the relevant
mean-group values (p < 0.05), was almost the
same: 27 % in elderly and 30 % in centenarians.
However, only in one centenarian the addition to
the spontaneous frequency of aberrations of the
chromosomes was lower than average in agroup,
indicating a reduced sensitivity of his lymphocytes
to ionizing radiation.

The mean-group frequencies of chromosome
type aberrations that are inherent for ionizing radi-
ation exposure increased their control levels (p <
0.001) in both observed groups and were 7.50 =
0.78 and 5.43 = 0.57 per 100 cells in the elderly
and the centenarians, accordingly. Chromosome
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dicentrics and ring chromosomes

PucyHOK 2. MopiBHAHHA YacToTH abepauiint XxpoMOCOMHOro TNy B oNpoMiHeHux in vitro B po3i 0,25 Ip nimdo-
uMTax nepucepmyHoi KpoBi oci6 niTHbOro BiKy i AOBroxutenie.

Figure 2. Comparison the frequency of chromosome type aberrations under X-radiation in vitro exposure in
dose 0.25 Gy the peripheral blood lymphocytes of elderly and centenarians.

TepMiHAJbHUMU Ta iHTEPCTULiAJIbHUMU HAEICLisIMU,
TpaHCIOKaLlisIMU1, iHBEPCiSIMU, JULUEHTPUYHUMU i Kijlb-
LIEBUMM XpoMocoMaMu. BiiblicTs 3 ux adbepalriii ckiia-
Janu peneuii (puc. 2). Y oci® JiTHHLOro BiKy BOHU
3ycTpivanuck 3 yactororo 4,10 £ 0,59 na 100 metadas,
sIKa IIepeBUIIyBajia 3HaYe€HHsI 1IbOTO ITOKAa3HMKA Y TOBIO-
xuteniB — 2,21 + 0,37 na 100 xaitun (p < 0,05).
CepeaHbOrpyInoBi 4YaCTOTU HECTaOITbHUX LIMTOreHEe-
TUYHUX MapKepiB Aii i0Hi3yI04ol padialii (AuueHTpUYI-
HUX i KiTBLIEBUX XPOMOCOM) Yy OCi0 JTiTHROTO BiKy (2,00 =
0,41 na 100 xiitTnH) Ta moproxkurenis (2,15 £ 0,36 Ha
100 xJTiTUH) He pO3pi3HSUIUCH MoMixX coboto (p > 0,05),
ajie OyJIM BMIL 3a BiAIOBiAHI KOHTPOJbHI piBHi (0,26 +
0,13 Ta 0,08 0,08 1a 100 xmitun), (p < 0,01).
CepeIHbOTPYIIOBI YaCTOTH CTaOiTbHUX pamiore HHUX
IIUTOTeHETUYHUX MapKepiB (TpaHCJIOKalliil Ta iHBEpCiii)
TaKOX HE€ PO3Pi3HSIMCh MiX 0O0CTeXXEHUMHU rpylaMu
(p > 0,05) i cknamanu 1,40 = 0,35 ta 1,07 £ 0,26 Ha 100
KJIITUH Y OCi0 JIITHBOTO BiKY i JOBrOXKUTEJIiB, BiAIIOBiIHO.
CepeaHbOrpYIOBi YACTOTU CTAOIIBHUX i HECTAOUTbHUX
pagioreHHUX MapKepiB B HEOMPOMiHEHMX JiMMOLMUTaAX
KpOBi 3HaxoamiIoch y criBBigHomeHHi 2,0 : 1,0 y ocib
JiTHworo Biky Ta 5,0 : 1,0 y moBroxurenis (p < 0,05),
10 MiATBEPAXYE HAKOMMYEHHS TpaHCJOKalliil Ta
iHBepCiil 31 30UIbIIEHHAM BiKY JIoAWMHU. OMIpPOMiHEHHS
nmiMdonuTiB in vitro B 103i 0,25 Ip mpusBesao 10 3MiHU
nux criBBimHomeHb — 1,0 : 1,5 y 0ci® JIiTHLOrO BiKY i
1,0: 2,0 y noBroxurejiB. OTpuMaHi HaMM JaHi BiIMOBi-
JaloTh pe3yabTataM, ofaepxaHuM 1. €. Bopobuosoio Ta
A. B. CemeHOBUM, $IKi 3 BUKOPUCTAHHSIM METOOY

type of aberrations were represented by terminal
and interstitial deletions, translocations, inver-
sions, dicentrics and centric rings (Fig. 2). Most of
them were deletions. In the elderly their frequency
was 4.10 = 0.59 per 100 metaphases that exceeded
such value in centenarians (2.21 £ 0.37 per 100
cells, p < 0.05).

Unstable cytogenetic markers of radiation expo-
sure (dicentric and ring chromosomes) were induced
in both groups with ~ equal frequencies (2.00 £ 0.41
and 2.15 % 0.36 per 100 cells, in the elderly and the
centenarians, accordingly, p > 0.05) but were higher
than the corresponding reference levels (0.26 & 0.13
and 0.08 £0.08 per 100 cells, accordingly, p < 0.01).

The mean-group frequencies of stable radiogenic
markers (translocations and inversions) also did
not differed between the examined groups and were
1.40 £0.35and 1.07 & 0.26 per 100 cells in the eld-
erly and centenarians, respectively (p > 0.05).

The ratios between the mean-group frequencies
of stable and unstable radiogenic markers in the
irradiated lymphocytes were 2.0 : 1.0 in the elderly
and 5.0 : 1.0 in centenarians (p < 0.05), confirming
the accumulation of translocations and inversions
with increasing of human age. Irradiation of lym-
phocytes in vitro in a dose of 0.25 Gy led to essen-
tial change in these ratios — 1.0 : 1.5 in the eld-
erly and 1.0 : 2.0 in centenarians. Our data are con-
sistent with results obtained by Vorobtsova IE and
Semionov AV who using the FISH-WCP method

235 ®



EKCMNMEPUMEHTAJIbHI

AOCNIAXKEHHA

ISSN 2304-8336. pobnemn pagiauiiinoi Meouunkm Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2017. Bun. 22.

FISH-WCP TakoX BCTaHOBUJIM MOCTYIIOBE 3POCTaHHS
YacTOTU TPaHCJIOKALNM i AULIEHTPUKIB Yy diMdoumuTax
KpoBi oci6 BikoMm 2—78 pokiB, ompomineHux 'YCs in
vitro B 103i 1,5 Ip [6].

Crin Bim3HaYMTH, 110 B JiM(pOIMTaX KPOBi OCi0O JTITHBO-
ro BiKy, OIpoMiHeHuX in vitro B 103i 0,25 Ip, BUsIBIEHO
TaKOX 3pOCTaHHSI YaCTOTU abepaliiii XpoOMaTUIHOIO TUITY
(4,10 = 0,59 na 100 K1iTUH) TOPIBHSHO 3 KOHTPOJBbHUM
piBHeM (2,59 + 0,40 Ha 100 KJTiTUH) i 3 BiAITOBITHUM ITO-
KazHUKoM y goBroxureniB (1,39 = 0,29 na 100 kiTuH)
(p < 0,01). PamiamiitHo-iHAyKOBaHWI TOJATOK JIO CITOH-
TAHHOI YacTOTH LIMX abepaiit ckinagas 1,51 £ 0,36 Ha 100
KJITHUH y 0c¢i6 JiTHROro Biky Ta 0,39 £ 0,16 Ha 100 kaiTuH
y nosroxureis (p < 0,01), 110 CBiIYUTH NPO MiABUILIEH-
HsI XPOMOCOMHOI HECTa01JIbHOCTI B JIITHHOMY Billi i MOXe
OyTU HaCJiIKOM pPO3BUTKY edeKTy cBigka [3].

BUCHOBKU

InaykoBaHUi [i€l0 PEeHTreHiBChbKOTO BUIIPOMiHIOBAHHS
in vitro B 103i 0,25 Ip muroreHeTUUHMI ePeKT y ITimMbpo-
LuTax Kposi oci6 jiTHporo Biky (11,60 £ 0,95 na 100
KJIiTUH) TI€pPEBUILYBAaB TaKWi Yy TPyIli JOBrOXUTEJiB
(6,82 £ 0,63 1Ha 100 xiitTiiH). B 060X rpynax pagianiiiHo-
iHAYKOBaHEe 3pOCTaHHSI 4acTOTH abepalliii XpoMocoM
BimOyBaJoCh 3a paxyHOK ITOLIKOIXEHb XPOMOCOMHOTO
TUILY, 11O € LIUTOTEHETUYHUMM MapKepaMM il paiailii.
Y 0cib AiITHBOTO BiKY TaKOX 3apEeECTPOBAHO ITiIBUILICHY,
MOPIiBHSIHO 3i CITOHTAHHUM pPiBHEM i aHAJIOTiYHUM I10-
Ka3HUKOM y JOBIOXUTENIB, 4acTOTy abepalliii xpoma-
TUITHOTO TUIIY, 110 BBAXKAETHCSI 03HAKOI XPOMOCOMHOI
HecTabiapHOCTI. OTpMMaHi pe3yJabpTaTy CBimyaTh IIPO
MiABUIIEHY YYTJIUBICTb JiM(OLIMTIB KpOBi TtonuHu y 60-
70-TiTHBOMY Billi 10 Ail iOHi3yI0YOTr0 BUMPOMiHIOBAaHHS
B MaJlilt 103i Ta J03BOJISIIOTH MPUIYCTUTH MEpeBary ocio
3 TEHETUYHO AETePMiHOBAHOK XPOMOCOMHOIO CTa0iJlb-
HICTIO Y JOCSTHEHHi TOBIOJIITT.
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under irradiation by "*’Cs in vitro of human periph-
eral blood lymphocytes in dose 1.5 Gy also found
gradually increase the incidence of translocations
and dicentrics in persons 2—78 years old [6].

It should be noted that in blood lymphocytes of
elderly exposed in vitro in dose 0.25 Gy was found
also elevation the frequency of chromatid type aber-
rations (4.10 = 0.59 per 100 cells) compared with the
control level (2.59 + 0.40 per 100 cells) and the cor-
responding value in centenarians (1.39 £ 0.29 per
100 cells), (p < 0.01). Radiation-induced addition to
spontaneous frequency of such aberrations was 1.51
+0.36 per 100 cells in the elderly and 0.39 & 0.16 per
100 cells in centenarians (p < 0.01), that testifies
growth of chromosomal instability in the elderly per-
sons and may be the result of bystander effect [3].

CONCLUSIONS

Cytogenetic effect induced by X-rays in vitro in a
dose of 0.25 Gy in peripheral blood lymphocytes of
elderly (11.60 % 0.95 per 100 cells) exceeded such
effect in group of centenarians (6.82 £ 0.63 per 100
cells). In both groups radiation-induced increase in
the frequency of chromosome damages occurred
due to chromosome type aberrations (unstable and
stable) that are cytogenetic markers of radiation
exposure. In the elderly the elevated frequency of
chromatid type of aberrations compared with
spontaneous level and corresponding value in cen-
tenarians also was registered what is considered a
sign of chromosome instability. The results indicate
an increased sensitivity of human blood lympho-
cytes in persons 60-70 years old to ionizing radia-
tion exposure in low dose and permit to suggest the
advantage of people with genetically determined
chromosomal stability in achieving longevity.
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