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PAJIIAILIIMTHO-IHAYKOBAHA TECTABLII3ALIISA TEHOMY
JIMPOLUTIB KPOBI OHKOJIOITYHUX XBOPUX 3AJTEXKHO
BIJI IXHbOI IHAUBIAYAJIbBHOI PAIIOYYTIIMBOCTI

MeTa: BM3HAYeHHs 3aKOHOMipHOCTE YTBOPEHHS abepaliil XpoMocoM y niMmdounTax nepudepuyHoi KpoBi OHKO-
NOTIYHNUX XBOPUX 3 Pi3HUMMW TUMAMMW Ta NOKANi3aLi€lo NyXAUHK 3 ypaxyBaHHAM iHAWBIAYanbHOT pafioyyTnnMBoCTi op-
raHiamy.
Metoau. TecT-cuctema Kynbtypu nimcouutie nepudepuyHoi KpoBi XBOPUX 3 MyXAMHAMM Pi3HWUX TUNIB i Nokanizauii
Ta YMOBHO 3[,0p0Bux 0Ci6. MeTachasHunii aHani3 abepauiit XpoMocoM 3aiiCHIOBaNMW B nepwomy MiTo3i. IHaueigyanbHy
PagioyyTAMBICTb BU3HAYaAM HA OCHOBI TECT-ONPOMiHEHHA NiMdounTiB B Go-nepiogi mitotuyHoro uukny. KinbkicHa
OLiHKa YTBOPEHHS XPOMOCOMHMX MOLWKOAXKeHb Ta N0OyA0Ba CTaHAAPTHUX KanibpyBanbHUX JO30BUX KPUBUX HA OCHOBI
LMTOTreHETUYHUX NOKA3HWKIB B ONPOMiHEHMX NiMdoLMTax KPoBi BUKOHAHA 3 BUKOPUCTAHHAM MOZeNi cnnaitHoBoi per-
pecii.
Pe3ynbraTu. Y nepBMHHMUX OHKONOTIYHWUX XBOPMX 3 Pi3HOIO JI0KaNi3aLi€elo NyxaMHU CNOHTAaHHUIA piBeHb abepaLiilt Xxpo-
MmocoMm B T-nimdoumutax nepudepmyHoi KpoBi Le A0 NoYaTKy NPpOMeHeBOi Tepanii BJke CKOMNPOMETOBaHMIA, i TOMy KNi-
TUHU MOXHA BM3HAYaTU nLIE IK YMOBHO 340p0OBi (HemanirHizosani). Mpu Tomy cepeaHs YactoTa abepaLiit XpoMocoMm
(0,07 Ha kniTuHy), abepaLiit xpomatugHoro Tuny (0,05 Ha kNiTUHY) Ta auLeHTpuKiB (0,016 Ha KNiTUHY) B niMdboLnTax
nepuhepuyHoi KpOBi OHKONOFIYHUX XBOPMX LOCTOBIPHO NEPEBULLYE 3HAYEHHSA CEPeHbONONYNALINHOMO PiBHA Ta aHa-
NOTiYHi NOKa3HWKM B rpyni KOHTpoN0 (YMOBHO 340POBi ,OHOPK). Bneple foOBeAEHO, WO Ha XapaKTep A030BOT 3anex-
HoCTi Buxody abepaliit npu onpomiHeHHi B AianasoHi manux fo3 (0,1-0,5 Ip) BnauBae iHAMBiIAyanbHa papiouyT-
NMBICTb OHKONOTiYHNX XBOPUX, BU3HAYEHA 332 XPOMOCOMHUM Gp-TeCTOM, 3 MiABMLEHHAM AKOT 3MiHIOIOTbCA MEXi po3-
TalyBaHHA NNato (LO30HE3aNEeXHOT NiNAHKM) HA KPUBIN fo3a—edeKT.
BuCHOBOK. BM3HauyeHHs iHAMWBiAyanbHOT pafioyyTNMBOCTI OHKONOMYHMX XBOPUX 10 NOYATKY NPOMeHeBOi Tepanii Ao3-
BOJISIE 0OrPYHTOBAHO BUOKPEMUTH OCi0 3 BUCOKMM PU3UKOM BUHUKHEHHS BTOPUHHUX NYXNUH pafiauiiiHoro reHesy, Wwo
Ma€ BaK/IMBe 3HAYEHHA ANA NepCOHi(hiKOBAHOrO NNAHYBAHHA CXEeM TEPaneBTUYHOrO ONPOMiHEHHS.
KniouoBi cnoBa: ioHi3youe BUNPOMiHIOBAHHA; NMPOMEHEBa Tepanisf; OHKOMOriYHi XBOpi; iHAWBIAyanbHa pagiouyT-
NMBICTb; XPOMOCOMHi abepaluii.
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RADIATION-INDUCED DESTABILIZATION OF THE BLOOD
LYMPHOCYTES’ GENOME IN CANCER PATIENTS DEPENDING
ON THEIR INDIVIDUAL RADIOSENSITIVITY

Objective: determination of the patterns of chromosome aberration formation in peripheral blood lymphocytes of
cancer patients with different types and tumors’ localization, taking into account the individual radiosensitivity of
the organism.
Methods. Test system of peripheral blood lymphocyte culture from patients with tumors of various types and loca-
tions and conditionally healthy individuals. Metaphase analysis of chromosome aberrations was performed in the
first mitosis. Individual radiosensitivity was determined based on test irradiation of lymphocytes in the G, period
of the mitotic cycle. Quantitative assessment of the chromosomal damage formation and construction of standard
calibration dose curves based on cytogenetic indicators in irradiated blood lymphocytes were performed using the
spline regression model.
Results. In primary cancer patients with different tumor localization, the spontaneous level of chromosome aberra-
tions in peripheral blood T-lymphocytes is already compromised before the start of radiation therapy, and therefore
the cells can only be defined as conditionally healthy (non-malignant). At the same time, the average frequency of
chromosome aberrations (0.07 per cell), chromatid-type aberrations (0.05 per cell) and dicentrics (0.016 per cell)
in peripheral blood lymphocytes of cancer patients significantly exceeds the average population level and similar
indicators in the control group (conditionally healthy donors). It has been proven for the first time that the nature
of the dose dependence of the aberration yield during irradiation in the range of low doses (0.1-0.5 Gy) is influ-
enced by the individual radiosensitivity of cancer patients, determined by the chromosomal G; test, with an increase
in which the boundaries of the plateau (dose-independent area) on the dose-effect curve change.
Conclusion. Determination of individual radiosensitivity of cancer patients before the start of radiation therapy
allows to reasonably identify individuals with a high risk of secondary tumors of radiation genesis, which is impor-
tant for personalized planning of therapeutic radiation schemes.
Key words: ionizing radiation; radiation therapy; cancer patients; individual radiosensitivity; chromosomal aberra-
tions.
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BCTVYII
BignoBigHO 10 cydyacHUX ysBlIeHb, (DOPMYBaHHS YyT-
JIMBOCTi KJIITMH, TKAHUH Ta OpPTaHi3My JIOAWHU B LiJI0-
My 710 Aii ioHi3yrouol pagialii — CKJIaJHUN iHTeTpaib-
HUI TIpolIeC, SIKMA 3a1eXKUTh BiJl NeBHUX (paKTOPiB.
K110 iHTEHCHUBHICTH CTPEcOBOTo (panialiiiHOTO)
BIUIMBY Be€JIMKa, TO iHAMBIAYaJIbHi OCOOIMBOCTI Opra-
Hi3My H€ BiAirpaloTb BMPIlLIAJIbHOI POJi, OCKiJIbKU
00’eM pamiallifHO-iHIYKOBAaHNX TOIIKOIKEHb ITepe-
BUIIYE 3aXMCHO-KOMIIEHCATOPHI MOXKJIUBOCTI. Y 3B’s-
3Ky 3 IIMM BU3HAYEHHS iHAMWBIAYyaJdbHOI pamiouyTIu-
BocTi (IPY) ocobimBo akTyajibHE B Aiana3oHi Aii Ma-
JIMX 103 ioHi3yiouyoro BumpowmiHmoBaHHA (IB), mio
BiATOBinaOTh 3a (POPMYBAHHSI CTOXaCTUYHUX — KaH-
1eporeHHux eekTiB [1].

B« Pavlo A. Fedirko, e-mail: eye-rad @ukr.net

INTRODUCTION
According to modern ideas, the formation of the
sensitivity of cells, tissues and the human body as a
whole to the action of ionizing radiation is a com-
plex integral process that depends on certain factors.
If the intensity of the stress (radiation) effect is
high, then the individual characteristics of the
organism do not play a decisive role, since the vol-
ume of radiation-induced damage exceeds the pro-
tective and compensatory capabilities. In this regard,
the determination of individual radiosensitivity
(IRS) is especially relevant in the range of action of
small doses of ionizing radiation (IR), which are
responsible for the formation of stochastic — car-
cinogenic effects [1].
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BinHocHUIT pU3UK BUHUKHEHHS paKy MiABUIIEHUN y
JIIoAei 3 BUCOKOPaAiouyTIMBUM F€HOTUIIOM Ta Bapiloe
Bim 1,25 mo 3,5. Bim3HavyaeThcs reTeporeHHiCTh MOITy-
JIALil 32 JaHUM IToKa3HUKoM: 14—20 % ckiamaioThb
pamiope3ucteHTHi ocoou, 10—20 % — 3 miTBUIEHOIO
IPY ta 7—10 % — BucoKkopagiodyTiusi [2].

IlinBuieHa vacTtoTa pagioyyTIMBUX Ta BUCOKO-
pagioyyTIMBUX OCI0 y TTOMYJISLil apryMeHTY€E YIOCKO-
HaJIeHHS TpoQilakKTUKW padioTeHHUX ITyXJUH Ha
iHAUBiAYyaJTbHOMY PiBHi, 0COOJIMBO y mpodecioHaliB,
SIKi TIpaltooTh y cdepi il HaadOHOBUX 103 i0HI3YI0-
yoi pamiamii [3]. Lle MOXJIMBO 3a YMOB BHM3HA4YeHHS
IPY 3a nomomoroio xpomocomHoro Gs-tecty (Gp-ra-
diation sensitivity assay), 110 103BOJISIE OOTPYHTOBAHO
BUOKPEMWTU I'PYNU 3 BUCOKAM PU3UKOM BUHUKHEHHS
pagioreHHUX MyxJIVH [4].

CrorogHi Bu3zHaueHHs IPY cepen mpencraBHUKIB
3[I0POBOTO KOHTWHTEHTY HACEJIEHHS Mae€ (parmeH-
TapHUIl Ta cynepeudluBuil xapaktep. Joremnep He
BUPILIYIOTHCS KOHKPETHO MPaKTUYHI 3aBAaHHS, CIIPsI-
MOBaHi Ha BMSBJI€HHSI 0OCi0, TimepyyTJUBHUX OO OIM-
POMiHEHHSI.

BaxiMBMM BUCHOBKOM BMKOHAHMX HaMM paHillle
JOCIiIKeHb € JO0Ka3 BUPIlIaAbHOI POJIi iHTEHCUBHOCTI
npolueciB pernapauii y ¢opmysanHi IPY moaguHu no
OINPOMiHEHHS B IIUPOKOMY iHTepBai 103 [4, 5].

3rimHo 3 cyJyacHMMM YSIBIEHHSIMU, iHillilioBaHi pa-
Jialiero cyoOsieTalibHi Ta MOTEHIIHO JieTalbHi MOII-
KODKeHHST MOXYTb 30€epiratucsl B KJIiTUHAX TPUBAIUIA
yac ax J0 HacTymHoi aii mpomoTtopa. OTxKe, HAaKOIU-
YEHHSI XpPOMOCOMHUX MYTaliid y KJITUHHIN TTOMyJIsILil
BBaXKAETHCS MOTEHIIITHO OHKOTeHHUM, a MaJi (Haado-
HOBIi) no3u IB BU3HaHi KaHIIEpOreHHO HEOE3MEUHNMM.

CborogHi He BUKIMKAE CYMHiBY, 11O OAHI€ID 3
HaOiIbII Bpa3IMBUX MillleHEel Mpu OMPOMiHEHHi Op-
TaHi3My JIIOIMHU € TeHOM. ToMy 3aX1CT reHOMY, TKAaHUH,
OpraHiB i opraHi3my JIIOIMHU B LIJIOMY, 11O 3a3HAE OIl-
POMiHEHHS 3a Pi3HUX 00CTAaBUH, 3aIMILAETHCS aKTyalb-
HOIO Ta HEBUPILIEHOK OCTATOYHO MPOOJIEMOIO KITiHiY-
HOI pamioGionorii Ta pamiauiiiHoi MemuuuHU. Bxpaii
BaXKJIMBO 3a3HAUMTH, 1O OJHIE€I0 3 TOJOBHUX IMPOOJIeM
Cy4yacHOI pajialiifHOi OHKOJIOTIi € MiHiMi3allisl MpoMe-
HEBUX YCKJIATHEHb, IO BUHUKAIOTh Y OHKOJIOTIYHUX
XBOPHMX BHACJIIIOK TepalleBTUYHOIO ONIPOMiHEHHSI [6].

BoHU He TiTbKM 3HUXKYIOTH €(EeKTUBHICTh MPOTU-
OyXJIMHHOI Teparii XBOpUX, aje i CyTTEBO MOTIPIIYIOTh
IKicTh IXHBOTO XUTTA [7, 8]. Tomy BuzHauenus IPY
KJIiITUH 3 OTOYEHHSI OMPOMIiHIOBAaHOI MyXJIMHU IO MO-
YyaTKy TepareBTUYHOIO OIPOMiIHEHHSI PO3IJISIAAETHCS
SIK TIPOTHOCTUYHUI IUISX IOIO HOro KOPEKTHOTO
rutaHyBaHHs [9].

The relative risk of cancer is increased in people
with a highly radiosensitive genotype and varies from
1.25 to 3.5. There is heterogeneity of the population
according to this indicator: 14—20 % are radioresis-
tant individuals, 10—20 % — with increased IRS and
7—10 % — highly radiosensitive [2].

The increased frequency of radiosensitive and high-
ly radiosensitive individuals in the population argues
for improving the prevention of radiogenic tumors at
the individual level, especially in professionals work-
ing in the field of exposure to above-background doses
of ionizing radiation [3]. This is possible under the
conditions of determining the IRS using the chromo-
somal G»-test (G»-radiation sensitivity assay), which
allows to reasonably identify groups with a high risk of
developing radiogenic tumors [4].

Today, the determination of IRS among represen-
tatives of the healthy population is fragmentary and
controversial. Until further notice, specific practical
tasks aimed at identifying individuals hypersensitive
to radiation have not been solved.

An important conclusion of our previous studies is
the proof of the decisive role of the intensity of repair
processes in the formation of human IRS before
irradiation in a wide dose range [4, 5].

According to modern ideas, sublethal and poten-
tially lethal damage initiated by radiation can persist
in cells for a long time until the next action of the
promoter. Therefore, the accumulation of chromo-
somal mutations in a cell population is considered
potentially oncogenic, and small (above back-
ground) doses of IR are recognized as carcinogenic.

Today, there is no doubt that one of the most vul-
nerable targets in the irradiation of the human body
is the genome. Therefore, the protection of the
genome, tissues, organs and the human body as a
whole, which is exposed to irradiation under various
circumstances, remains an urgent and finally unre-
solved problem of clinical radiobiology and radia-
tion medicine. It is extremely important to note that
one of the main problems of modern radiation
oncology is the minimization of radiation complica-
tions that arise in cancer patients as a result of ther-
apeutic irradiation [6].

They not only reduce the effectiveness of antitu-
mor therapy of patients, but also significantly wors-
en their quality of life [7, 8]. Therefore, the determi-
nation of the IR of cells from the environment of the
irradiated tumor before the start of therapeutic irra-
diation is considered as a prognostic way for its cor-
rect planning [9].
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HakonuueHnunit HaMu (pakKTUYHUI MaTepiaa JOCITi-
JKEHb CBiTUMTh PO KJIIOUOBY POJib pajialliiHO iHAYKO-
BaHOI JecTabimizallii reHoMy B 3JI0SIKiCHIil TpaHCcdop-
Malii KrituH moaunu [10].

B nawiii poboTi npeacTaBieHi pe3yJibTaTd LIUTOTEHE -
TAYHUX JOCHTIIKEHb Y OHKOJIOTIYHUX XBOPHUX 3 PiZHOIO
JIOKaJli3ali€lo 3JI0SIKICHUX HOBOYTBOPEHb Ta Pi3HOIO
iHAVBIAYaAJTbHOIO PAJdiOUYYyTIMBICTIO OPTaHi3MY.

META

BusHaueHHsI 3aKOHOMipHOCTeil yTBOpeHHs1 abepaliit
XpPOMOCOM Y JiMdoLMTaxX nmeprudepruyHoi KPOBi OHKO-
JIOTIYHUX XBOPUX 3 PI3HUMHU TUIIAMHU Ta JIOKaTi3alli€ro
OyXJIMHU 3 ypaXyBaHHSM iHAUBIiAYyaabHOI pagiouyTau-
BOCTi OpraHi3my.

MATEPIAJI TA METOJIU TJOCJIIIJI2KEHb
LnToreHeTnuHe 0OCTEXXEHHSI BUKOHAHO Y 98 OHKOJIO-
MYHUX XBOPHUX 3 BepM(iKOBAaHMMU AiaTHO3aMU: paK
JIET€Hb, MOJIOYHOI 321031, IIUTOIOAIOHOI 321031, Tijla
Ta NIANKW MaTKX J0 MOYaTKy MPOMEHEBOI Tepartii, Ko-
JIA LIUTOTEHETUYHUH CTaTyC XBOPUX I11€ HE «CKOMIIPO-
METOBaHU» MPOTUITYXJIMHHOIO Tepartieio, Ta 30 yMOB-
HO 310pOBUX 0ci0. MaTepiajioM IMTOreHeTUYHUX 0~
ciimkenb Oynu T-naiMboumuT nepudepruyHoi KpoBsi,
SIKi KyJbTUBYBaJM BiIMOBiIHO OO0 MiXHapOAHOIO
crangaptHoro nporokony (IAEA, 2011) Brpomosx 52
rox ripu 37 °C B CO, iHKy0aToOpi, 1110 JO3BOJINIO BUKO-
HyBaTu MeTada3HMil aHali3 abepalliii XpOMOCOM B
nepuomy Mitosi [11]. AHani3 TpaguuiiiHo modapo6o-
BaHMX XPOMOCOM BMKOHYBAJIM 3a Bi3yaJIbHO TMIIOBUM
KapiotTunyBaHHSIM. 3 MeToio BuzHaueHHs IPY obcte-
>KEHMX 0Ci0 TeCcTyroue ONpoOMiHEeHHS KyJIbTypH JiMdo-
LUTIB 3[iliICHIOBAJIM Ha TepalieBTUUYHOMY arnapari «Po-
Kyc» B 103i 1,5 Ip npu nmotyxxHocTi go3u 1 Ip/xB Ha 46-
¥ ToaMHi iHKyOallil KIiThH 3rinHo 3 MeTogoM Gp-radi-
ation sensitivity assay, po3po0JieHOro Ta BIIPOBaIXKEeHO-
ro y Biaaiai pagio0iosorii [HCTUTYTY eKCITIepUMEeHTaIb-
HOI TTaToJIoTii, OHKOJIOTII i pamiobiosorii iM. P.€. Ka-
Beubkoro HAH Vkpainu [12].

CTaTUCTUYHUN aHaTi3 pe3yabTaTtiB. 3a OTPUMaHUMU
pe3yiabTaTaMM MigpaxXOBYBaJlud CTaHAApPTHI CTaTHC-
TUYHI MOKa3HUKU. JOCTOBIpHICTh BiAMiHHOCTEN MixX
rpynamMy BU3HAYaJIM 3 BUMKOPUCTAHHSM t-KpUTEpilo
Student Ta y HemapamMeTpuyHOMYy TecTi Mann-
Whitney. Ilpu KopensduiiiHOMy aHaji3i BU3HaYaIu
paHTOBY KOpeJsiliio 3a Spearman. Pi3HUIIO BBaxKain
nJoctoBipHoto nipu p < 0,05 [13]. O6paxyHOK pe3yib-
TaTiB MPOBOAMJIM 3 BUKOPUCTAHHSAM IporpaM MS
Excel ta OriginPro 2019. KinbkicHa olLliHKa YTBOPEHHS
XPOMOCOMHUX TIOIIKOIKEHb Ta MMOOYyIOBa CTaHIAPT-

The actual research material accumulated by us
indicates the key role of radiation-induced destabi-
lization of the genome in the malignant transforma-
tion of human cells [10].

This paper presents the results of cytogenetic stud-
ies in cancer patients with different localization of
malignant neoplasms and different individual
radiosensitivity of the body.

OBJECTIVE

Determination of the patterns of chromosome aber-
ration formation in peripheral blood lymphocytes of
cancer patients with different types and tumor local-
ization, taking into account the individual radiosen-
sitivity of the organism.

MATERIAL AND METHODS
Cytogenetic examination was performed in 98 can-
cer patients with verified diagnoses: lung, breast,
thyroid, body and cervix cancer before the start of
radiotherapy, when the cytogenetic status of the
patients was not yet «compromised» by anticancer
therapy, and 30 conditionally healthy individuals.
The material for cytogenetic studies was peripheral
blood T-lymphocytes, which were cultured according
to the international standard protocol (IAEA, 2011)
for 52 h at 37 °C in a CO; incubator, which allowed
for metaphase analysis of chromosome aberrations
in the first mitosis [11]. Analysis of traditionally
stained chromosomes was performed by visually typ-
ical karyotyping. In order to determine the IR of the
examined individuals, test irradiation of lymphocyte
cultures was carried out on the therapeutic apparatus
«Rokus» at a dose of 1.5 Gy at a dose rate of 1
Gy/min at the 46" hour of cell incubation according
to the G, method — radiation sensitivity assay, devel-
oped and implemented in the Department of
Radiobiology of the Institute of Experimental
Pathology, Oncology and Radiobiology named after
R.E. Kavetsky of the NAS of Ukraine [12].
Statistical analysis of the results. Standard statisti-
cal indicators were calculated according to the
obtained results. The significance of differences
between groups was determined using the Student t-
test and the non-parametric Mann-Whitney test. In
the correlation analysis, the rank correlation
according to Spearman was determined. The differ-
ence was considered significant at p < 0.05 [13]. The
results were calculated using MS Excel and
OriginPro 2019 programs. Quantitative assessment
of the formation of chromosomal damage and con-
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HUX KaJliopyBaJIbHUX TO30BMX KPUBUX HA OCHOBI 1IH-
TOT€HETUYHUX MOKA3HUKIB B OMPOMiHEHUX JiMPOLIU-
TaxX KpOBi BUKOHAHA 3 BUKOPUCTAaHHSIM MOJEJIi crijiaii-
HOBOI perpecii.

PE3VYJIBTATU TA OBT'OBOPEHHS

JAaHi UMToreHeTNYHUX 06CTEXXEHb XBOPUX 3aJIEXXHO
Big, nokanisauii NyxJMHu

3rigHO 3 CyJaCHUMM YSIBJICHHSIMU iCHYE TIPSIMUIA 3B ST~
30K MixK MyTallilHUMU 3MiHAMU1 B T€HOMi COMaTUYHUX
KJITUH JIIONMHU Ta iXHBOIO 3JIOSKICHOIO TpaHCcdOop-
mariero. IlepmmM migTBepIKeHHSIM ILILOTO OyJIM pe-
3yJITaTH MONYJISILIMHO-TeHETUYHUX TOCIIIKEHb IPy-
Ny aBTOPiB 3i CKAHIMHABCHbKMX KpaiH, sSIKi BUSIBUIU
JIOCTOBIpHY KOpEJISILil0 MiX PU3MKOM BUHUKHEHHS
MyxJIMH i 4acTOTOI0 abepalliii XxpOMOCOM B COMAaTUY-
HUX KJIiTUHAX JIoauHu [14].

V Halomy AOCTiIKEeHHI HIUTOTeHETUYHEe 0OCTEeKEH -
HSI OHKOJIOTIYHHMX XBOPUX 3 Pi3HOIO JIOKaJli3alli€lo myX-
JIMHU BU3HAYMUJIO JOCTOBipHE ITiIBUILIEHHS CIOHTaH-
HOI yacTtoTu abepalliif xpoMocoM B 2—3 pa3u (IopiB-
HSIHO 3i CHOHTAaHHUM PiBHEM), sSIKE BimOyBajoCh, B OC-
HOBHOMY, 3a paxyHOK ¢parmeHTiB (Puc. 1).

OtpuMaHi pe3yJabTaTU CBigYaTh, 11O Y MEPBUHHUX
OHKOJIOTIYHUX XBOPUX 3 Pi3HOIO JOKaJi3alli€l0 MyXau-
HU CIIOHTAaHHUU piBeHb abepauiit xpomocom B T-
miMdonuTax TepudeprudHoi KpOoBi IIe A0 ITOYATKY
MPOMEHEeBOI Teparlii BXXe CKOMITPOMETOBAaHUI, i TOMY
KJIITUHYA MOXHA BU3HAYATH JIMIIE SIK YMOBHO 3I0POBI
(HemaJirHizoBaHi).

struction of standard calibration dose curves based
on cytogenetic indicators in irradiated blood lym-
phocytes were performed using the spline regression
model.

RESULTS AND DISCUSSION

Data of cytogenetic examinations of patients
depending on tumor localization

According to modern ideas, there is a direct relation-
ship between mutational changes in the genome of
human somatic cells and their malignant transforma-
tion. The first confirmation of this was the results of
population genetic studies by a group of authors from
Scandinavian countries, who revealed a significant
correlation between the risk of tumor occurrence and
the frequency of chromosome aberrations in human
somatic cells [14].

In our study, cytogenetic examination of cancer
patients with different tumor localization deter-
mined a significant increase in the spontaneous fre-
quency of chromosome aberrations by 2—3 times
(compared to the spontaneous level), which
occurred mainly due to fragments (Fig. 1).

The results obtained indicate that in primary can-
cer patients with different tumor localization, the
spontaneous level of chromosome aberrations in
peripheral blood T-lymphocytes is already compro-
mised before the start of radiation therapy, and
therefore the cells can only be defined as condition-
ally healthy (non-malignant).

I 3aranbHa KinbKiTh abepalliit xpoMocom
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Figure 1. Spontaneous level and spectrum of chromosome aberrations in peripheral blood lymphocytes of cancer

patients with different localization of malignant tumors

before radiation therapy

Diagnosis: 1 — lung cancer; 2 — breast cancer; 3 — thyroid cancer; 4 —~lymphogranulomatosis; 5 — conditionally healthy

donors.
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VpaxeHHs] IIUTOMOAIOHOI 3aJl03U — OAWH 3 Haii-
OifbLI 3HAYYILIMX HACHiaKiB YOpHOOMIBCHKOI KaTacT-
podu. Ilpo e cBigUuTh HAUOINbIINUIA PU3UK BUHUK-
HEHHSI CTOXaCTUYHUX KaHIIEPOreHHMX HACTIIKIB pafia-
LiiHOro 3a0pYAHEHHS cepeJ MOJIOJALIMX BiKOBUX IPYIT
HaceJjieHHd [15].

Ha oxpemy yBary 3acjiyroBYIOTb JaHi HIMTOT€HETUY -
HOT'0 00CTEXXKEeHHSI XBOPUX Ha paK IIUTOMOAIOHOI 3a10-
3u (PII[3), ocKinbKM TOPMOHAM IIIUTONOMIOHOT 3aJ1031
HaJIe>XUTh TPOBiTHE Miclie y 3a0e3IeUeHHi UiJTiCHOCTI
reHomy. Bizomo, 1110 BOHY € OTHUM i3 HAWBaXKIUBIlLIUX
€HIOTeHHUX (haKTOPiB, SIKi 3yMOBJIOIOTh T€HETUUHY
CTaliIbHICTh KJIiTUH. [opMOHAIBHUI ArcOalaHC MO-
JKe CIPUSITU MiABUILEHHIO iHAWBIAyaJlbHOI pagiovyyT-
JIMBOCTiI OpraHiaMy JIIOAWHU BHACJIIOK IOpYLIEHb
npoieciB penapauii nomkomkeHb JHK [16].

AHaJi3 ogepKaHUX JaHUX LIUTOTeHETUYHOro 00CTe-
>KeHHsI xBopux Ha PIII3 3 BiTHOCHO «4UCTUX» paiiOHIB
Vkpainu (3akapnarchka, IBaHo-®dpaHKiBCcbKa Ta
YepniBelbka 00J1acTi) ToKa3as, 1110 cepeIHbOrpyrnoBa
yacToTa JiM(@OLIUTIB 3 abepallisiMi XpOMOCOM CKJaaa-
Jla 'y nux oci6 2,1 = 0,7 Ha koxHi 100 npoaHanizoBa-
HUX MeTadas, CepeaIHbOTPYINOBUI MOKA3HUK 3arajib-
HoI yacTtoTu abepalliifi xpoMocoM ctaHoBuB 2,4 = 0,6
Ha 100 meracdas, 110 Mailxke He BUXOAUTH 3a MeEXi
CIIOHTAHHOTO PiBHS. ¥ CIEKTpi MOIIKOMXKEHb ITepeBa-
XKanu abepauil xpomarugHoro tuiy. IIpu uuToreHe-
TUYHOMY OOcTexXeHHi xBopux Ha PII3, — xwureniB
pagioakTUBHO 3a0pyaHEHUX BHACHiAOK YopHOOWIIb-
CbKO1 KatacTpodu paitoHiB Ykpainu (OneBcbkuii, Ko-
poctuliBchbkuit, bepauuiBcbkuit paitoHu 2Kwuto-
MHPCBHKOiI 001aCTi) BUSIBUIIOCS, IO CEpeIHbOrpyroBa
yacToTa JiM(@pOLIUTIB 3 abepalisiMi XpOMOCOM CKJaaa-
na 6,0 £ 0,4 va 100 Metagas, 110 CYTTEBO IIEPEBUILYE
3HAYEHHSI CIIOHTAHHOIO piBHS abepaliil. ¥ croekrTpi
MOIIKOIKEHb PEECTPYBAIUCH CIielMdiuHi TpoMeHeBi
MapKepM, a caMe OULIEHTPUKM, TpaHCIOKallil, 1110 A0-
BOIUTH peanizallilo NpoMeHeBUX e(EeKTiB Ha TeHEeTUY-
HOMY piBHi B 0ci0, sIKi 3a3Hajiu BIiuBy IB.

Bigmomo, 1110 KaHIIEpOreHe3 MOJOYHUX 3aJ103 CYIPO-
BOJIKYETHCSI HE JIUIIE TOPMOHAJIBHUM AMCOaTaHCOM
BHACJIIOK IIPSIMOTO Ta HEIPSIMOTO ITOIIKOIKEHHS
JHK, po3BUTKY reHOMHOI HEeCTa0iJIbHOCTI, a i 3MiHa-
MM OKMCHOTro romeoctasdy. BoHU po3rismaroTbes sK
BaXKJIMBA JIJaHKA Yy MEXaHi3Max peryJisiiii HU3Ku 6ioxi-
MiYHUMX MPOLECiB, po30aJaHCOBAHICTh SIKUX MPU3BO-
InTh g0 30inpwieHHs Bmicty ADPK B kiitunax. Lle
(opMye OKMCHUI CTpec, HACTIIKOM SIKOTro MOXe OyTH
3MiHa TeMITy mpoJtidepallii KJIiTUH, BCTYIT 1X Ha HUISX
nudepeHIiloBaHHS Yi anonTo3y. YTBopeHHsT ADK y
TpeKax 10Hi3yIOUMX YaCTUHOK MO BILJIMBAaTU SIK Ha

Thyroid damage is one of the most significant con-
sequences of the Chornobyl disaster. This is evi-
denced by the greatest risk of stochastic carcino-
genic effects of radiation contamination among
younger age groups [15].

The data of cytogenetic examination of patients
with thyroid cancer (TC) deserve special attention,
since thyroid hormones play a leading role in ensur-
ing the integrity of the genome. It is known that they
are one of the most important endogenous factors
that determine the genetic stability of cells.
Hormonal imbalance can contribute to an increase
in the individual radiosensitivity of the human body
due to disruptions in the processes of DNA damage
repair [16].

Analysis of the obtained data of cytogenetic exam-
ination of patients with thyroid cancer from relative-
ly «clean» regions of Ukraine (Zakarpattia, Ivano-
Frankivsk and Chernivtsi regions) showed that the
average group frequency of lymphocytes with chro-
mosome aberrations in these individuals was 2.1 *
0.7 per 100 analyzed metaphases, the average group
indicator of the total frequency of chromosome
aberrations was 2.4 & 0.6 per 100 metaphases, which
almost does not go beyond the spontaneous level.
Chromatid type aberrations prevailed in the spec-
trum of damage. During cytogenetic examination of
patients with thyroid cancer, residents of radioac-
tively contaminated areas of Ukraine as a result of
the Chornobyl disaster (Olevsky, Korostyshevsky,
Berdychiv districts of Zhytomyr region), it was
found that the average group frequency of lympho-
cytes with chromosome aberrations was 6.0 + 0.4 per
100 metaphases, which significantly exceeds the
value of the spontaneous level of aberrations. Specific
radiation markers were registered in the spectrum of
damage, namely dicentrics, translocations, which
proves the implementation of radiation effects at the
genetic level in individuals exposed to IR.

It is known that mammary carcinogenesis is accom-
panied not only by hormonal imbalance due to direct
and indirect DNA damage, the development of
genomic instability, but also by changes in oxidative
homeostasis. They are considered an important link
in the mechanisms of regulation of a number of bio-
chemical processes, the imbalance of which leads to
an increase in the content of ROS in cells. This forms
oxidative stress, the consequence of which may be a
change in the rate of cell proliferation, their entry into
the differentiation or apoptosis pathway. The forma-
tion of ROS in the tracks of ionizing particles can
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TPaHCAYKIIil0 CUTHAIIB y 0iOXiMiYHUX ILIJIsSIXaX, TaK i HA
CTPYKTYPHi MOILIKOIXeHHs reHa [17—19].

VY Hamomy HOCHiIXXKEHH] PeECTPYETHCS ITiABUILIEHUI
piBeHb XpOMOCOMHUX abepalliii B JiMpouuTax KpoBi
IIMX XBOPUX III€ 1O MOYaTKy TPOMEHEBOI Tepamii (JIuB.
puc. 1).

BaxxnmBoio m1po06siemMo1o oxopoHu 310poB’st XXI cT. €
OHKOTiHEKOJIOTiYHi 3aXBOpPIOBAaHHS, IO MOCiZalOTh
YeTBEpTE PAaHTOBE MicClle cepell XBOpoO XKiHOYOTO Ha-
ceJieHHs cBiTy [20].

IIpoBigHUM METOAOM JIiKyBaHHSI LIMX 3aXBOPIOBaHb
BU3HAHa TIpOMEHeBa Teparlis 3 ypaxyBaHHSIM ii KOH-
(bopMHOI cTpaTerii Ta 3aCTOCYBaHHSIM CYYaCHUX pajia-
LiMHUX TEXHOJOTiil. BUKOpHUCTaHHS HOBITHiX TEXHO-
JIoriii y paniauiiiHiii OHKOJIOTII [03BOJISIE Oibll
JKOPCTKO (hOpMYBATH AO30Bi MOJIS 3 MiHIMaJIbLHUM 3a-
XOIUIEHHSIM HOPMaJIbHUX TKAHWH B YMOBAaX ONTUMAJTb-
HOTO MPOMEHEBOTO HaBaHTaxKeHHs Ha ImyxjiauHYy. [1po-
Te, He JUBJISIYMChH Ha MpOrpec pagialiliHOl OHKOJIOTII,
Yy XBOPHX 3 JAHOIO JIOKaJi3alli€lo 3J0IKiCHUX HOBOYT-
BOpPEHbB iICHYE BUCOKMI pU3KK YPaKeHHSI HOPMaJTbHUX
KJIiITMH 3 OTOYEHHSI OIIPOMiHIOBAHOI MyXJIMHU.

YV HaloMy gociigKeHHI BU3HaUeHa cepeIHbOrpyIioBa
yacToTa CITOHTaHHUX abepaliiii xpoMocoM y T-nmimdpo-
nuTax neprudeprndHoi KpoBi IEPBMHHUX XBOPUX Ha paK
Tila Matku ckiagae 7,82 £ 0,33 Ha 100 metadas, 1o
Maiike y 6 pasiB IepeBUILYE 3HAYCHHS JAHOTO IMOKAa3-
HHKa B KOHTPOJIbHIH TpyIi 3mopoBux ocib (1,33 + 0,37).
VY cnexkTpi 3apeecTpoBaHUX XPOMOCOMHMX abepalliit
nepeBaxalwTb adepallii XpOMaTUAHOTO TUIMY, a caMe
nenerii Ta oOMiHM, SKi CKIamaloTh IMpUOIM3HO 66 %
Big 3arajbHOTrO piBHA. IlepeBakaHHS y CIIEKTpi Xpo-
MOCOMHUX aHoMaiit T-iMdOIUTIiB NEPBUHHUX XBO-
pUX Ha pak TiJla MaTKU abepaliii XxpoOMaTUIHOIO TUITY
CBiTUnTh Tpo (pOpMYBAaHHS TEHETWYHOI HeCTaOib-
HocTi. BoHa Moxe OyTWM HaclliIKOM OHKOTEHe3y Ta
HU3bKOI e(heKTUBHOCTI perapaiiifHuX MPOLIECiB y He-
MaJlirHi30BaHUX KJIITUHAX, 110 OTOYYIOTh MyXJIUHY. 3a-
rajJibHa 9acToTa MPOMEHEBUX MapKepiB, a caMe JulIe-
HTPUYHUX XPOMOCOM Y JiM(OLUTaX HEJTIKOBAHUX OH-
KOJIOTIYHMX XBOPHX IO ITOYATKY TePAIIeBTUYHOIO OIT-
pomiHeHHs ckiagae 0,12 = 0,08 Ha 100 metadas, Toai
SIK B YMOBHO 3JI0POBUX JOHOpPIiB JaHUI TUIN abepauiit
XPOMOCOM B3araljli He peecTpyBaBcsl.

3arajbHa 4yacToTa XpOMOCOMHUX abepalliii y XBOpUx
Ha pak UKy MaTku ctaHoBuia (7,44 +0,95)/100 koti-
THH, 1110 MIEPEBUIILYBaJIO 3HAYEHHS IIbOTO ITOKA3HUKA Y
KoHTpoJi. CriBBiIHOIIIEHHS YacTOTH abepalliii XxpoMa-
TUIHOTO Ta XPOMOCOMHOIO TMITy CTaHOBWJIO 2,2 : 1.
Abepatrii xpomatuaHoro Tvny y 90,6 % Bumankis Oy
MpEeACTaBICHI XpOMaTUAHUMM (pparMeHTaMM, 4acToTa

affect both signal transduction in biochemical path-
ways and structural gene damage [17—19].

In our study, an increased level of chromosomal
aberrations in the blood lymphocytes of these
patients is recorded even before the start of radiation
therapy (see Fig. 1).

An important problem of health care of the 21st
century. are oncogynecological diseases, which
occupy the fourth rank among diseases of the female
population in the world [20].

The leading method of treatment of these diseases
is recognized as radiation therapy, taking into
account its conformal strategy and the use of mod-
ern radiation technologies. The use of the latest
technologies in radiation oncology allows for more
rigid formation of dose fields with minimal capture
of normal tissues under conditions of optimal radia-
tion load on the tumor. However, despite the
progress of radiation oncology, in patients with this
localization of malignant neoplasms there is a high
risk of damage to normal cells from the environment
of the irradiated tumor.

In our study, the average group frequency of sponta-
neous chromosome aberrations in T-lymphocytes of
peripheral blood of primary patients with uterine can-
cer was determined to be 7.82 £ 0.33 per 100
metaphases, which is almost 6 times higher than the
value of this indicator in the control group of healthy
individuals (1.33 £ 0.37). In the spectrum of registered
chromosomal aberrations, chromatid-type aberrations
prevail, namely deletions and exchanges, which con-
stitute approximately 66 % of the total level. The pre-
dominance of chromatid-type aberrations in the spec-
trum of chromosomal abnormalities of T-lympho-
cytes of primary patients with uterine cancer indicates
the formation of genetic instability. It may be a conse-
quence of oncogenesis and low efficiency of repair
processes in non-malignant cells surrounding the
tumor. The total frequency of radiation markers,
namely dicentric chromosomes in lymphocytes of
untreated cancer patients before the start of therapeu-
tic irradiation is 0.12 = 0.08 per 100 metaphases, while
in conditionally healthy donors this type of chromo-
some aberrations was not registered at all.

The total frequency of chromosomal aberrations in
patients with cervical cancer was (7.44 + 0.95)/100
cells, which exceeded the value of this indicator in the
control. The ratio of the frequency of chromatid and
chromosome type aberrations was 2.2 : 1. Chromatid
type aberrations in 90.6 % of cases were represented
by chromatid fragments, the frequency of which was
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sakux craHoswiaa (4,52 + 0,75)/100 xoiTuH, 1O 10C-
toBipHO (p < 0,05) mepeBuIIyBaIo 3HAYCHHS IIHOTO I10-
Ka3HWKa y KOHTPOJIi (YMOBHO 3[0pPOBi JIOHOPH) OiNTbIIT
HiX y 5 pa3ziB. Ha BinMiHy Bill KOHTPOJIEHOI TPYITH, 0CO0-
JIUBICTIO CITEKTpa CIOHTaHHUX abepalliii Oyja rosisa y
55,0 % obcrexenux xBopux muueHTpuaHux (0,16/100
KJITHH), KijbleBuX Ta aHoManbHuX (0,18/100 kiTiH Ta
0,26/100 xu1iTHH, BiIIOBIIHO) XPOMOCOM.

TakuMm 4yMHOM, Y 00CTEKEHUX OHKOJIOTIYHUX XBOPUX
He3aJIexKHO Bill TUITY Ta JoKaji3allii MyxXJ1uHU, CEpeaHi
4acToTu abepalliii XxpoMocoM, abepalliii XpoMaTUIHO-
ro TUIY i MPOMEHEBUX MapKepiB (IULIEHTPUKHU) Y
JiMdpouuTax nepudepuyHoi KpoBi 10 MOYaTKy MPOMe-
HEBOI Teparii JT0CTOBIpHO MEPEBUILYIOTh 3HAYEHHSI Ce-
PEIHbOIOIYISLIAHOrO piBHS Ta aHAJIOTIYHI MOKA3HU-
KM KOHTPOJILHOI TPYIIU.

IHanBiayanbHa papgiauifiHa YyT/IMBICTb
OHKOJIOTiYHUX XBOPUX

IPY — e BimoOpaxkeHHs CXUJIbHOCTI TeHOMY iHIMBi-
IyyMa A0 AecTabimizallii BHACIiIOK OMpPOMiHEHHS.
XpoMOCOMHA HeCcTabIbHICTh, IK OAWH i3 pe3y/bTaTiB
pearizailii HecTabiTbHOCTI TEHOMY, — BaXXKJIMBUI (pak-
TOp TMpolleciB OHKOTpaHcdopMalii KiituH. g
ouinku [PY moauau B IHCTUTYTI eKCriepruMeHTaIbHOI
naToJIoTil, OHKOJIOTii i pagiob6iosorii iMm. P.€. KaBelib-
koro HAH VYkpaiHu Ha OCHOBi KJIACUYHUX MOJIOXEHb
panmiobiosorii moguHU (3aJIEKHOCTI J103a—e(eKT,
CTaflii MiTOTUYHOTO LMKIY JiM(OILIUTIB, BpaxyBaHHS
penapauiiiHoro moTeHuialy iHAMBiAyyMa TOILIO) PO3-
pobieHa Ta aripodoBaHa cxema Bu3HaueHHs [PY (xpo-
mocoMmHuit Gy-Tect) [1].

V Haiomy nociimKeHHi KpUTEPieEM OLIIHKY BEJTUYU-
Hu [PY oHKoOriHeKoJoriyHMX XBOpHX Oyjaa 4yacTtoTa
abepalliii XxpOMaTUIHOTO THUIlY, iHAYKOBAaHUX TECTYIO-
YM ONPOMiHEHHSIM KIITUH B 103i 1,5 Ip B HalOinbLI
pamiouyTauBOMY TOCTCUHTeTUYHOMY (G2) mepioni
MiTOTUYHOTO UMKy [21]. HaibGiabi pagiouyTaMBUMU
BU3HAaHi ocobu, y sskux npu 1o3i 1,5 Ip peectpyBanocst
30 i Oinmpiie abepauiii xpomocoM Ha 100 mertadas,
BimHOCHO pamiope3ucteHTHUMU — 10,9 abGepariiii Ha
100 meradas, mo cymapHo ckiagano 30 % Bunaakis.
ITpomixHi 3HaueHHs1 IPY B mocnimkeHiit Bubipii pe-
ecTpyBaiu BinnoBinHo y 70 % BunaakiB. OTpuMaHi pe-
3yJBTaTU CBig4YaThb IPO Te€TePOTreHHICThb MOCTiIKEeHOI
BUOipku ocibd 3a nmokazHukoMm IPY. IMopiBHsIbHA Xa-
pakTepucTuKa (GopM IHAWBIAYATBHUX JTO30BUX KPU-
BUX, TOOYIOBaHUX JJI OCi0 3 pi3HUMM 3HAYEHHSIMU
IPY, a Takox 3 KajiOpyBajJbHOIO KPUBOIO IJISI Cepel-
HbOIPYMNOBUX 3HAauy€Hb YacTOTU abepalliii XpoOMOCOM
MpeacTaBiIeHa Ha pUCYHKY 2.

(4.52 £ 0.75)/100 cells, which significantly (p < 0.05)
exceeded the value of this indicator in the control
(conditionally healthy donors) by more than 5 times.
In contrast to the control group, a feature of the spec-
trum of spontaneous aberrations was the appearance
of dicentric (0.16/100 cells), ring and abnormal
(0.18/100 cells and 0.26/100 cells, respectively) chro-
mosomes in 55.0 % of the examined patients.

Thus, in the examined cancer patients, regardless
of the type and localization of the tumor, the average
frequencies of chromosome aberrations, chromatid-
type aberrations, and radiation markers (dicentrics)
in peripheral blood lymphocytes before the start of
radiation therapy significantly exceed the average
population level and similar indicators in the control
group.

Individual radiation sensitivity of

cancer patients

IRS is a reflection of the individual’s genome’s ten-
dency to destabilize due to irradiation. Chromosomal
instability, as one of the results of the implementation
of genome instability, is an important factor at the cell
oncotransformation processes. To assess human IRS,
a scheme for determining IRS (chromosomal G, test)
was developed and tested at the R. E. Kavetsky
Institute of Experimental Pathology, Oncology and
Radiobiology National Academy of Sciences of
Ukraine based on the classical provisions of human
radiobiology (dose-effect dependence, stage of the
mitotic cycle of lymphocytes, taking into account the
reparative potential of the individual, etc.) [1].

In our study, the criterion for assessing the value of
IDR in oncological patients was the frequency of
chromatid-type aberrations induced by test irradiation
of cells at a dose of 1.5 Gy in the most radiosensitive
postsynthetic (G») period of the mitotic cycle [21].
The most radiosensitive individuals were recognized as
those in whom 30 or more chromosome aberrations
per 100 metaphases were recorded at a dose of 1.5 Gy,
and relatively radioresistant individuals were those
with 10.9 aberrations per 100 metaphases, which
totaled 30 % of cases. Intermediate values of the IRS
in the studied sample were recorded in 70 % of cases,
respectively. The results obtained indicate the hetero-
geneity of the studied sample of individuals in terms of
the IRS. A comparative characteristic of the forms of
individual dose curves constructed for individuals with
different IRS values, as well as with a calibration curve
for the average group values of the frequency of chro-
mosome aberrations is presented in Figure 2.
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Figure 2. Construction of dose cytogenetic curves depending on the individual radiosensitivity of the examined

oncogynecological patients
*Average group values

Tak, yactoTa iHAYKOBaHUX abepalliii B diama3oHi
MaJIuX 103 JUIST OiTBIN pagiouyTJIMBOI OCOOM 3HAYHO
BUILIA, HiX /1 pagiope3uCTEeHTHOI y TOMY X Jiana-
30Hi 703. I ToMy q030Ba KpuBa Aj1s1 paaiope3uCcTeHT-
Hoi ocoou (IPY — 10,9 abGepauiit Ha 100 meTaga3)
po3TallloBaHa 3HAYHO HMXKYe 1030BOI KPUBOi, BU3-
HavyeHoi 111 Oinbl pagiouytauBoi ocoou (IPY — 30
abepaniii Ha 100 MeTada3s), a TaKOX KpUBOi IS Ce-
pPeIHLOrPYITOBUX 3HAYEHb MOKA3HUKIB. Tak, piBeHb
abepauiii xpomocoM ajs mauieHtku 3 1P — 30,0
abepauiit Ha 100 metacdas npu 103i 0,1 Ip cTaHOBUTH
18,0 abepauiit Ha 100 meTadas, a 11 MALIEHTKA 3
IPY — 10,9 abepaiiii Ha 100 meTadas Ta Ti€i X n03u
onpomiHeHHs1 — 4,5 abepauii Ha 100 metadas,
BiamoBinHo. Tobro mpu onmHii i Tili Xe m03i om-
POMIHEHHS YacToTa iHAYKOBaHUX abepalliii XpoMo-
COM ISl OiNbII pamiouyTJIMBOI MALiEHTKU Yy 4 pa3u
BUIIIA, HiX JJI BiITHOCHO pamiope3ucTeHTHOoi. [Ipu
no3i 0,5 Ip crniBBigHOLIEHHS edeKTiB AJjs1 LUX 0Ci0
TaKOX CYTTEBO Bifpi3HsMcd i ckimaganu 18,1 1 9,3
abepauiii Ha 100 mpoaHanizoBaHux MeTtadas, Bil-
MOBiIHO, TOOTO yacToTa abepaliil XpOMOCOM pi3-
HUTbCs y 1,94 paza. TakuM UYMHOM, MOXHa y3arajiab-
HUTH, 110 Ha GOPMYBaHHS pamiallifHO-iHIyKOBaHNX

b 244

Thus, the frequency of induced aberrations in the
range of small doses for a more radiosensitive person is
significantly higher than for a radioresistant person in
the same dose range. And therefore, the dose curve for
a radioresistant person (IRS — 10.9 aberrations per
100 metaphases) is located significantly below the
dose curve determined for a more radiosensitive per-
son (IRS — 30 aberrations per 100 metaphases), as well
as the curve for the average group values of the indica-
tors. Thus, the level of chromosome aberrations for a
patient with IRS — 30.0 aberrations per 100 metaphas-
es at a dose of 0.1 Gy is 18.0 aberrations per 100 me-
taphases, and for a patient with IRS — 10.9 aberrations
per 100 metaphases and the same radiation dose — 4.5
aberrations per 100 metaphases, respectively. That is,
at the same dose of radiation, the frequency of
induced chromosome aberrations for a more radiosen-
sitive patient is 4 times higher than for a relatively
radioresistant one. At a dose of 0.5 Gy, the ratio of
effects for these individuals also differed significantly
and amounted to 18.1 and 9.3 aberrations per 100 ana-
lyzed metaphases, respectively, that is, the frequency
of chromosome aberrations differs by 1.94 times.
Thus, it can be generalized that the formation of radi-
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eeKTiB Yy COMaTUYHUX KJITUHAX JIOAUHU CYTTEBO
BruiMBae ixHs [PY.

Jls1 Bcix moOynoBaHUX AO30BUX KPUBHUX XapaKTep-
HUM € TIJIaTO, MeXi po3TalllyBaHHS SIKOTO DPi3Hi 3a-
sexxHo Bim BenuunHu [PY. ITpu IPY (10,9 aGeparriit
Ha 100 metacda3z) maaro npoctaraetbcs no 0,5 Ip, 3
nigsuieHHsaM [PY (21 abepamis na 100 metadas) no
no3u 0,3 Ip; 3 moganblIMM MiABUIIEHHSM BEIUUYNHU
IPY (30 abepauiit Ha 100 meTadas) crocTepiraeTbest
BXKe JIBa MJ1aTo, a came B Aiana3oHi 103 0,1-0,2 Ip Ta
0,3-0,5 Ip; mmg oukomoriunoi xBopoi, IPY gxoi
ckJano 5 abepariii Ha 100 KJIiTHH, TIJIaTO poO3TalllOBa-
He Ha ainsHui 0,1-0,3 Ip (puc. 2).

OTtpuMaHi pe3yabTaTh BKa3yloThb, 110 Ha KiJbKiCHi
3aKOHOMIPHOCTI YTBOPEHHSI abepaliiii XpoMOCOM Yy
COMAaTUYHMX KJIITUHAX JIIOJAVUHU BIUIMBAE HE TUIbKU
no3a onpominenHs (0,1—1,0 Ip), ane i1 BenuyuHa
IPY opraHizmy.

BUCHOBOK

BuzHayeHHs iHAWBITyaJIbHOI PaliOYyTIMBOCTI OHKO-
JIOTIYHUX XBOPMX OO IOYATKY IMPOMEHEBOI Teparmii
JI03BOJISIE OOTPYHTOBAHO BUOKPEMUTHU OCi0O 3 BMCO-
KUM PU3MKOM BMHUKHEHHS BTOPUHHMX ITYXJIMH
panialiifHOTo reHe3y, 1110 Ma€ BaXKJIMBe 3HAYEHHS 151
MepCcOoHi(hiKOBAHOTO TIJITAHYBAaHHSI CXeM TEpareBTUY-
HOTr0 OIPOMiHEHHSI.

diHaHcyBaHHSA

PobGoTa BuKOHaHa BiANOBiAHO A0 BiZOMYOi TEMAaTUKHU
HAH VYxpainu <«JlocmigkeHHs BIJIMBY ITOEAHAHOL
MIpoOMEeHeBoi i XxiMioTepariii Ha TeHETUYHi Ta MeTa-
OoJiyHi 3MiHM y JiMdoruTax nepudepruyHoi KpoBi
XBOPHMX Ha pak IMWKM MaTKm» (No mepskpeecrtpalii
0121U113837 Bim 14.11.21, 2022—-2025 pp.).

KoHdnikT iHTepeciB
ABTOp 3asIBJISIE PO BiACYTHICTh KOH(IIKTY iHTEpECiB.

CNMUCOK BUKOPUCTAHUX AMEPEN

1. ObomiHa E. A., Opyxuda M. O., PabueHko H. M. IHamBinyanbHa
pamiouyTnumeicTb mogunun. K. : Jloroc, 2006. 126 c.

2. Kovalev E. E., Smirnova O. A. Estimation of radiation risk based on
concept of individual variability of radiosensitivity. AFRRI Contact
Report 96-1. Bethesda, Meryland, USA, 1996. 202 p.

3. Kynpies 10. |., HaropHa A. M., BapueoHruuk [1. B. MpodeciitHuii pak:
enigemionoria Ta npodinaktuka. K. : Haykosa aymka, 2008. 335 c.

4. fromiHa €. A., PabueHko H. M., bapunsk |. P. locnimxeHHs BHeC-
Ky npoLieciB penapauii y GopMyBaHHi iHAMBIAYaNbHOI PagioyyTIn-
BOCTi JIOAWMHM HA XPOMOCOMHOMY piBHi. LuTon10risi i reHetuka.
2008. T. 42, Ne 2. C. 42-45.

ation-induced effects in human somatic cells is signif-
icantly influenced by their IRS.

All constructed dose curves are characterized by a
plateau depending on the IRS value, the boundaries
of which are different. At IRS (10.9 aberrations per
100 metaphases), the plateau extends to 0.5 Gy, with
an increase in IRS (21 aberrations per 100 metaphas-
es) to a dose of 0.3 Gy; with a further increase in the
IRS value (30 aberrations per 100 metaphases), two
plateaus are already observed, namely in the dose
range of 0.1—-0.2 Gy and 0.3—0.5 Gy; for an oncologi-
cal patient whose IRS was 5 aberrations per 100 cells,
the plateau is located in the area of 0.1—0.3 Gy (Fig. 2).

The results obtained indicate that the quantitative
patterns of the formation of chromosome aberrations
in human somatic cells are influenced not only by the
radiation dose (0.1—1.0 Gy), but also by the IRS value
of the organism.

CONCLUSION

Determination of individual radiosensitivity of onco-
logical patients before the start of radiotherapy allows
for the reasonable identification of individuals with a
high risk of secondary tumors of radiation genesis,
which is of great importance for the personalized
planning of therapeutic irradiation schemes.
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