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HUTOI'EHETNUYHI ITOKASHUKHA B JIM®OLIUTAX KPOBI
I'PYIIU OCIB 13 ITIEPCOHAIY, AKW1 BUKOHYE POBOTH
3 BYJIBHULITBA HOBOI'O KOH®AMHMEHTY B 30HI YAEC

MeTa: unToreHeTMYHa iHAMKALIA MOXIUBOrO ONPOMiHEHHSA OCi6 rpynu NigpAAHOrO NEepCcoHany, skt BUKOHYBAaB po-
60TM 3 AEMOHTAXyY BEHTUAALiIHOT Tpybu 06'ekTy “Yrputta” LCM YAEC (0Y).
Marepianu i metoau. MNpoBeaeHo LUTOreHeTUYHe 0OCTEXEHHs 12 0Cib 3 Yncna pobiTHUKIB MigPARHUX OpraHisauii,
AKi BUKOHYBanu pobOTH 3 IeMOHTaXY BeHTUNALTNHOT Tpy6u OY. [Ins nopiBHAHHA 06CTEXEH] 0COOM, AKI He Manu KOH-
TaKTiB 3 pafiauinHUMWM YUHHMKAMK Nif Yac npodeciiHoi AifsNbHOCTI. BUKOPUCTAHO PYTUHHUIA MeTO[ aHanily pie-
HOMipHO 3a6apBieHnx xpomocom fiMcouunTie nepudepiiiHoi kposi. MpoaHanizoaHo 11 388 MeTaha3HUX NIACTUHOK.
Pe3ynbraTu. Y nigpsagHoro nepcoHany cepegHbOrpynoBa Yyactota abepaHTHUX NiMdoLuTiB Ta abepaLiil XpoMOCOMHO-
ro (AMLEHTPUKY, aLLEHTPUKM, aTUNOBI MOHOLLEHTPUKM) 1 XpOMATUAHOTO TUMIB BipOrifHO NepeBuLLye BiANOBigHY YacTo-
Ty B rpyni NopiBHAHHA. Y TpboX 0Ci6 nepcoHany iHaMBigyanbHa 4acToTa cneyndiyHux MapkepiB ONpOMiHEHHS — Au-
LEHTPUYHMX XPOMOCOM i3 CYNpoOBifAHMMM (hparMeHTaMu BiporiAHO nepeBuLLYE iX cepeaHbONONYNALiHNIA piBeHb i ce-
PEeAHI0 YaCTOTy B rpyni NOPiBHAHHSA, WO CBILYMTb NPO MMOBIPHICTb iX HAAHOPMATUBHOTO OMPOMIHEHHS NPU BUKOHAHHI
po6iT y nokanbHiit 30Hi YAEC. Y nepcoHany 3apeecTtpoBaHo KNiTUHM 3 ABOMA XPOMOCOMHUMU 0OMiHaMK i OfHY Mynb-
TnabepaHTHY KNiTWHY 3@ BiACYTHOCTI TaKuUX y KOHTPO/bHMX 0Ci6. Po3paxoBaHi OpPiEHTOBHi 4034 ONPOMiHEHHS [BOX
oci6 nepcoHany ctaHoBunau 87-123 mlp i oaHiei ocobu — 210-240 mIp rocTporo onpomiHeHHS.
BucHoBOK. Po3paxoBaHi 3a 4aCTOTOK AULEHTPUYHUX XPOMOCOM OPiEHTOBHI “6ionoriyHi” f031M ONpoMiHEHHS TPbOX
0ci6 nepcoHany ceiguatb Npo Ginbll 3HAYHY A0 HA HUX PaAiaUiiHMX YUHHMKIB, HIXK Le BUXOAUTb 3 faHuX hi3uyHoi
A03MMeTpii.
KniouoBi cnoBa: 06'ekt “YkpuTTa”, ioHi3yBanbHa pafiallis, nepcoHan, abepauii xpomocom, nimdountu.
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Cytogenetic indices in blood lymphocites of individuals from the staff working
on new confinement buildining in Chornobyl NPP zone

Objective. Cytogenetic indication of possible exposure of contracting staff individuals, performing work on disman-
tling the ventilation pipe of “Shelter” object of Chornobyl NPP (ShO).
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Materials and methods. Cytogenetic examination of 12 individuals among the employees of contractors perform-
ing work on dismantling the ventilation pipe of ShO was provided. For comparison individuals who had no contact
with the radiation factors for the profession activity were examined. Routine analysis method of uniformly stained
chromosomes of peripheral blood lymphocytes was used. 11 388 metaphase plates were analyzed.

Results. In contracting staff mean group frequency of aberrant lymphocytes, chromosome (dicentrics, acentrics,
abnormal monocentrics) and chromatide type aberrations is significantly higher than such frequency in the com-
parison group. Three staff persons had individual frequency of specific markers of exposure — dicentric chromo-
somes with accompanying fragments significantly higher than their mean population level and the average frequen-
cy in the comparison group. It indicates the probability of their excess radiation when working in Chornobyl NPP
local zone. Cells with two chromosome exchanges and one multiaberrant cell were registered in staff with the
absence of such in control persons. The calculated estimated radiation doses of two staff persons were 87-123 mGy
and and one person 210-240 mGy of acute exposure respectively.

Conclusion. Calculated by frequency of dicentric chromosomes tentative "biological" doses of three staff persons

show a more significant radiation effect comparing to the data of physical dosimetry.
Key words: “Shelter” object, ionizing radiation, staff, chromosomes aberrations, lymphocytes.
Problems of radiation medicine and radiobiology. 2014;19:203-212.

ITpu npodeciitHiii AisIBHOCTI B 0CO0IMBO HEOE3MEUHUX
pamialiiHO-TiIriEHIYHMUX YMOBAaX Yy AeSIKMX BUIIagKaX He-
JIOCTaTHLO IIPOBEIEHHSI KOHTPOJIO 103 OIPOMiHEHHS
MpaliBHUKIB JIUIIe MeToaaMu (piznyHoi no3umeTpii. To-
My B IIporpamy cCIieliaJlbHOro MeanKo-0i0i3u4yHOTO
KOHTPOJIIO MEPCOHANY, IKIUI BUKOHYE POOOTU 3 TpaHC-
dopmanii OY NCIT YAEC Ha ekojiorivHo Oe3mneyHy
CHUCTEMY, BKJIIOUEHO LIMTOTEHETUYHE OOCTEXXEHHS OCib
METOAOM aHalizy XpOMOCOMHMX abepalliii B JiM@oLu-
Tax nepudepiiinoi kposi [1]. Takmii minxim 103BosIE 3a
JIOIIOMOTO10 cIiel(iuHMX MapKepiB OIMPOMiHEHHSI BUSI-
BUTU a00 MiATBEpAUTH caM (akT Aii pagialiiiHOro YMH-
HUKa Ha OpraHi3M i, 3a MOro HasiBHOCTi, BCTAHOBUTH
OPIEHTOBHY MOIVIMHEHY A03Y OMPOMIHEHHS 3 ypaxyBaH-
HSIM iHIMBigyanbHOI pagiouyTauBocTi [2]. Lle HeoOxinHO
JUUISI IPOTHOCTUYHOI OLIIHKH i MPO(iTaKTUKU MOXKIUBUX
BifmaseHUMX HACiAKiB ONTPOMiHEHHSI.

META JOCIIIIZKEHHSI
LluTtoreHeTHYHA iHAMKALISL MOXKJIMBOIO OMPOMiIHEHHS
oci0 rpynu HiApsIAHOrO MepcoHany, SKWii BUKOHYBaB

po0OOTH 3 NIEeMOHTAXy BEHTWJISLINHOI TpyOM 00’€KTYy
“Yxputra” JCIT YAEC.

CYB’€EKTHU TA METOJIU TOCIIJIZKEHHSA

Y rpynni 2013 p. mpoBeeHO INTOTeHETUYHE 00CTEXKEH-
Hs 12 ocib 3 yncna poOITHUKIB MiAPSIIHUX OpraHizauii
(HdepxaBHux minnpueMctB [lpum’ aTbehbke Ta 3aximTHO-
yKpaiHCbKe MOHTaxHi ynpasiiHHs BAT IliBaeHTerio-
€HEepPrOMOHTAaX), IKi BUKOHYBAJIM POOOTH 3 TEMOHTAXY
BEHTWJISILIIIHOT TpyOu 00’ekTy “YKputTsa”. OOCTEXKEH-
HS MPOBEAEHO 4Yepe3 2—3 TWXKHI Micasd MPUITMHEHHS
HUMM poboTu. Bci ocobu 4010BiU0i cTaTi BiKoM Bif 25
10 51 poky. IlapanenbHo aJist TOPiBHSIHHS OyIu 00CTe-

Control of workers only by physical dosimetry is
not enough in some cases of professional activity
especially in dangerous radiation and hygienic
conditions. Therefore, cytogenetic examination by
analysis of chromosomal aberrations in peripheral
blood lymphocytes is included in special medical
and biophysical monitoring program of staff, per-
forming the transformation of the “Shelter” object
of Chornobyl NPP (ShO) into ecologically safe
system [1]. This approach allows using specific
markers of exposure to detect or confirm the fact
of the radiation action on the body and, if avail-
able, to establish the estimated absorbed dose, tak-
ing into account individual radiosensitivity [2]. It
is necessary for the prognostic assessment and pre-
vention of possible long-term effects of the radia-
tion exposure.

OBJECTIVE
Cytogenetic indication of possible radiation expo-
sure of individuals of contracting staff group, per-

forming work on dismantling the ventilation pipe
of ShO.

SUBJECTS AND METHODS

On December 2013 cytogenetic examination of 12
individuals from workers of contracting organiza-
tions (State Enterprises Pripyat and Western Ukrai-
nian Construction Administration VAT Pivdentep-
loenergomontazh), who performed the work of dis-
mantling the ventilation pipe of ShO were studied.
The examination was provided in 2—3 weeks after
completion of their work. All individuals were males
aged 25 to 51 years old. At the same time individuals

(1) 204



ISSN 2304-8336. pobnemu pagiauiitHoi Meauumky Ta pagiobionorii = Problems of radiation medicine and radiobiology. 2014. Bun. 19.

KJTIHIYHI

AOCNIAXKEHHA

>K€Hi 0coOM, sIKi He MaJyd KOHTAaKTiB 3 palialliiHUMM
YMHHUKAMM T 4yac mnpodeciiiHol misnbHocTi. Ipyna
MOpPiBHSIHHS copMOBaHa 3 0cib, gKi, IK i 0coOu 3 Tep-
COHaJly, He MaJIi B aHaMHe3i 3aXBOPIOBaHb, 1110, 3TiTHO
3 [3], BXOASITh A0 MEpPENiKy 3araiIbHUX MEIUYHUX TPO-
TUIIOKa3aHb A0 POOOTH 3 JKepeaaMy iOHi3yIOUMX BUII-
poMiHIOBaHb. BpaxoBaHo BiK, perioH MOCTiliHOTO Ipo-
JKMBaHHSI IIepCOHAIY, BXXUBaHHSI MiCIIEBUX MPOAYKTIB,
3BUUKY 10 NaJiHHY. [HAMBiAyaJlbHUI 1O3UMETPUIHUN
KOHTPOJb 30BHILIHHLOTO OMNPOMiHEHHS MepCOHany
3MIMICHIOBAJIM 3a HOToMoroio cuctemu “Harshow” mexy
paniawitinoi 6e3sneku JCIT YAEC, BHYTpilIHLOTO —
0io(izMYHUMK METOAaMHU B TaOOpaTopii BHYTPIlLIHEOTO
onpomiHeHHd HHIIPM. XapakrtepucTtuka ooOcTexe-
HUX 0cib npeacTtaBiaeHa B TadJ. 1. Hixto 3 miapsimHoro
nepcoHaay i TPynu TMOPIiBHSAHHS He OyB y MUHYJIOMY
eBakyiioBaHuil 3 30-km 30Hu YAEC i He Mae cTaTycy
yyacHMKa JikBimauii HaciaigkiB aBapii Ha YHAEC. Oc-
TaHHE PEHTIEHOJIOTIYHE OOCTEXKEHHS Ta liarHOCTOBaHa
BipycHa iH(eKIIisg y ocid 000X rpym OyJau He MeHIIe,
HiX 32 YOTUPHU MICHILi 10 B3STTS KPOBi IJISI TOCIiIKEH-
Hs. Bci ocobu Oynau 3aidydyeHi OO LIMTOT€HETUYHOTO
0o0CTeXXeHHS 3a yMOB MoiH(gopMoBaHOi 3rogu. O0OcTe-
JK€HHSsI CYITPOBOIXKYBAJIOCs ONUTYBAaHHSIM 3a Crelliaib-
HOIO aHKETOIO.

3pa3ku BEHO3HOI KPOBi ISl JOCiIKEHHSs y TTlepcoHa-
J1y Opanuy mig yac npoxoJkKeHHs Hum y KiiHiui HHIIPM
“crieiaIbHOro” MEIUYHOTO i 610(hi3MYHOTO KOHTPOJIIO,
a 'y ocib mopiBHSIHHSI — 3a MiclLieM TMpOKMBaHHS abo Ha
0asi crieliaizoBaHUX MeIUKO-caHiTapHUX yacTuH (Ne 3
M. KysnemnoBcbk Ta Ne 9 m. 2Kosti Boau), abo mabopa-
topii “Dila” (M. KuiB).

KpoB Opanu y BakyTeliHEpY 3 HaIUJIEHUM TeIapuHOM
(“Becton Dickison”, AHrnist). KyabTuByBaHHST KIJIITUH
KpOBi Ta IPUIOTYBaHHS IIUTOTEHETMYHUX IIpeIiapariB
MPOBOJAMIMN 3TigHO 3 [4] 3 AeakuMU MoaudikalisiMu.
TpuBanicTe KynsTMBYBaHHS cKianaia 48 roguH. Lluto-
FeHeTUYHUIA aHaJli3 JiM@OLIUTIB KPOBi MPOBOAMIN KJla-
CUYHUM METOJIOM 3 TPYIIOBUM KapioTUIyBaHHSIM. Bcho-
ro nmpoanajizoBaHo 11 388 meTada3HUX MJIACTUHOK, 1110
BiAMOBiganM cTaHgapTHUM BuUMoram [4]. BpaxoByBaiu
abepallii XpOMOCOMHOTI0 TUIY (aLIEHTPUKM: BiJIbHiI MapHi
¢parMeHTH, TOUKOBI TIapHi (pparMeHTH, alleHTPUYHI
KiJIbLIsl; AULIEHTPUYHI Ta KiJIbLEBi XpOMOCOMU, aTUITOBI
MOHOLIEHTPUKM) i XpOMaTUAHOTO TUITY ((pparMeHTH Ta
o0MiHM). [30xpomaTuiaHi (pparMeHTH BpaxoByBadu SIK
napHi. IIpo6inu He BpaxoByBaiu. BuzHauyaiu yactorty
abepaHTHUX KJIITUH i abepalliii XpOMOCOM i3 pO3paxyHKy
Ha 100 mpoaHanizoBaHUX MeTaa3HUX MIACTUHOK.

CratucTuyHa 00poOKa OTpMMaHUX Pe3yJIbTaTiB IMPo-
BeJeHa 3a TOUHUM Kputepiem Diiepa.

who had no contact with the radiation factor in the
profession were examined to compare. Comparison
group was formed with individuals who as a staff per-
sons had not in anamnesis any disease that, accord-
ing to [3], are included in the list of general medical
contraindications to work with the sources of ioniz-
ing radiation. Age, region of staff residence, the use
of local products and the habit of smoking were
taken into account. Individual doze monitoring of
external exposure of personnel was carried out with
the help of “Harshow” system of radiation safety
shop of Chornobyl NPP, individual monitoring of
their internal exposure was carried out by biophysi-
cal methods in the laboratory of internal exposure of
NRCRM. Characteristics of tested persons are pre-
sented in Table 1. None of contracting staff and the
comparison group was evacuated from 30 km
Chornobyl zone in the past and none has the status
of Chornobyl accident clean-up worker. Recent
X-ray examination and diagnosed virus infection in
patients in both groups took place at least four
months before taking the blood for research. All per-
sons were involved in the cytogenetic examination
according to informed consent. The examination
was accompanied by a special questionnaire.

Staff samples of venous blood for research were
taken during “special” medical and biophysical
control in the NRCRM hospital comparison per-
sons were sampled in the place of residence or on
the basis of Specialized Health Units (Ne 3 and
Ne 9 in Kuznetsovsk and Zhovti Vody) or “Dila”
Laboratory (Kyiv).

Blood was taken in vacutaners with heparin
deposited (“Becton Dickison”, Greate Britain).
Cultivation of blood cells and cytogenetic prepara-
tions were carried out according to [4] with some
modifications. Cultivation period was 48 hours.
Cytogenetic analysis of blood lymphocytes was per-
formed by the classical method of group karyotyping.
Totaly 11,388 metaphase plates matching standards
requirements were analyzed [4]. Aberrations of chro-
mosome type (acentrics: free pair fragments, double
minutes, acentric rings; dicenterics and centric rings,
abnormal monocentrics) and chromatide type (bre-
aks and exchanges) were taken into account.
Izochromatide fragments were taken as the pair frag-
ments. Gaps were not taken into account. The fre-
quency of aberrant cells and chromosomal aberra-
tions were determined based on 100 analyzed cells.

Statistical analysis of the results was carried out
by Fisher’s exact criteria.
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PE3VYJIBTATU TA OBTOBOPEHHS

B tabi. 2 HaBeaeHi iHAMBiOyalbHi Ta cepeaHbOTPYNOBi
pe3yabTaTu HIUTOTEHETUYHOIO OOCTEXKEHHSI OCi0 Miapsi-
HOro TIepcOoHajy Ta TIpynu TOpiBHIHHA. Ipyma
MOPiBHSIHHS c(OopMOBaHa 3a IPUHIIMIIOM aHAJIOTIB 3
JOTPUMAHHSIM PETiOHY IPOXMWBAHHS y pa3i BimHECEHHS
TaKOIo JI0 PEriOHYy 3 HECIPUSITIUBOIO €KOJIOTIYHO CU-
Tyaniero. 3okpema, M. Ky3HemoBchbk, 3rimHOo 3 [5],
BiTHOCUTBCSI 10 YETBEPTOi 30HU PadiOaKTUBHOIO 3a0-
pyaHeHHs BHac/igoK YopHoOuiabcbKoi aBapii. MicTo
Kosti Bogu — 1eHTp ripHM4oi ypaHOBUIOOYBHOI Ta
ypaHoTepepoOHOi MPOMUCIOBOCTI, BiTHOCUTHCS OO 30-
HU TIBUILIEHOTO €KOJOTiYHOTO PU3UKY B 3B’SI3KY 3i
CKJIaOHOIO pafialiifHolo cutyarieto [6]. s ocid mep-
coHany 3 M. 2KoBTi Boau aj1s1 nopiBHSIHHSI OyJ10 00CTe-
JKE€HO I10 JIBi KOHTPOJIbHI 0COOU.

Ak BuaHO 3 Taba. 2, y MiAPSAHOrO IepcoHally ce-
peIHBOTpPYyIIOBa 4YacToTa abepaHTHUX JiM(POLUTIB Ta
BCiX BUAIB abepalliil BiporigHO IepeBUILYE BiAMOBigHY
yacToTy B rpyti nmopiBHAHHS (p < 0,05—0,001). IoHi3yto-
ye BUIPOMIHIOBaHHS iHIyKye abepallii XxpOMOCOMHOTO
TUITy. AGepallii XxpOMaTUAHOTO TUMY 3a3BUMYail HE pO3r-
JISLIAI0THCS SIK CBiZYEHHSs padialliiiHOro BIMBYy. Mu Ha-
BEJIM iX IJISI TIOBHOTU XapaKTEePUCTUKU CTaHY I€HEeTUY-
HOTO MaTtepiajly 00CTeXeHUX OCiO.

Haii6inbur 06’eKTMUBHUMHU MapKepaMu OIPOMiHEHHS
JIIOJIVMHU € HECTabIbHI MiXKXpPOMOCOMHI OOMiHU — M-
LEHTPUYHI XPOMOCOMM i LIEHTPUYHI KilTbLg 3 CYII-
poBimIHUMHU (parMeHTaMu y JdiMdonuTax mnepude-
piiiHOI KpoBi. ZKOIHOr0 LEHTPUUYHOTO KibLid HAMU BU-
gBJIeHO He Oyno. JImueHTpuku 3 pparMeHTaMu Oyiau
BUSIBJIEHI Y ceMU oci0 3 mepcoHally (He BpaXxOBaHO
MOJILEHTPUKU B HaBaHTaXEHill MHOXWHHUMM abe-
pauisiMu KiaiThHi y ocodou 57 nK3) i y aABox i3 rpymnu
KOHTpomo. 3a ganuMu [7], dacTtora AULIEHTPUUIHUX
XpPOMOCOM 3 (pparMeHTaMu y JiM@pOILUTaX KpOBi HEOII-
pomiHeHoi onuHU Bapitoe Bim 0,02 mo 0,2 %. Y rpymi
0Ci0 MOpPIBHSIHHS iX 4YacToTa 3HAXOAUTHCSI B MexKax
0—0,24 %, B cepenapomy (0,03 + 0,02) %. BogHoyac y
rpyIi nepcoHany y asox ocio (4 nKs i 59 n2KB) nuiie-
HTPUKU 3 parMeHTaMu BUsBIeHi 3 yactororw 0,4 %, a
y onHiei ocobu (58 nK3) — 1,0 % npu cepeaHbOTPYIIO-
BoMmy 3HaueHHi (0,22 + 0,07) % (tabu. 2). To6To0, Yy 3a3-
HayeHMX 0Ci0 YyacToTa MoKa3HMUKa MepeBUIIYE MEXi IK
CepeaHbONMONYASLiHHOT YacTOTU, TaK i 4acTOTU B
Halllii KOHTpOJbHiA rpymi. ITopiBHSIHHSI 32 TOYHUM
kputepieM ®Dimiepa iHAMBIAyaJIbHUX YacCTOT IMLIET-
PUKIiB 3 ¢pparMeHTaMU y LIMX OCi0 3 CepeaHbOI0 YacTO-
TOIO TTOKa3HWKAa B KOHTPOJIbHIl TPYIi B LIiJIOMY BUSIBU-
Jio Biporimay pizauio 3 p < 0,05 (F = 3,92) nna 4 nKs3
i59mKBTa3zp <0,01 (F=7,80) mma 58 nK3. Takox

RESULTS AND DISCUSSION

The individual and mean group results of cytoge-
netic examination of contracting staff persons
and comparison group are shown at Table 2.
Comparison group was formed on the basis of
analogies in compliance region of residence with
the reference to a region of unfavorable ecologi-
cal situation. In particular, city Kuznetsovsk, accor-
ding to [5], refers to the fourth zone of radioac-
tive contamination after the Chornobyl accident.
Zhovti Vody city as the center of uranium mining
and processing industry refers to the areas of high
environmental risk due to the complex radiation
situation [6]. For those staff from Zhovti Vody
city two control persons were examined for com-
parison.

Mean group frequency of aberrant lymphocytes
and all types of aberrations in contracted staff are
significantly higher vs. in the comparison group
(p <0.05—0.001) (Table 2). Ionizing radiation indu-
ces aberrations of chromosome type. Usually,
chromatide type of aberrations is not considered as
the evidence of radiation exposure. We have
included them to characterise for completeness
the genetic material state of examined people.

The most objective markers of radiation exposure
of human are unstable interchromosomal exchanges
i.e. dicentric chromosomes and centric rings with
accompanying fragments in peripheral blood lym-
phocytes. No centric ring were found. Dicentrics
with fragments were found in 7 individuals (poli-
centrics in rogue cell with multiple aberrations in 57
pKz individual were not counted) and 2 from the
control group. According to [7] dicentric chromo-
somes frequency with fragments in non-irradiated
human lymphocytes ranges from 0.02 % t0 0.2 %. In
group of comparing people their frequency is within
these limits 0—0.24 % on average (0.03 £0.02) %. At
the same time, in two persons from the staff group (4
pKz and 59 pZhV) dicentrics with fragments were
found with the frequency of 0.4 %, and one person
(58 pKz) had dicentrics with fragments frequency
1.0 % when mean group index was (0.22 + 0.07) %
(Table 2). That is, these persons parameter’s fre-
quency exceeds the limits of mean group frequency
and frequency in our control group. Comparison of
individual frequencies of dicentrics with fragments
of these people with an average frequency of index in
the control group by Fisher’s exact criterion showed
significant difference with p < 0.05 (F = 3.92) for
4 pKz and 59 pZhV and with p <0.01 (F = 7.80) for
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W 2 50 nK3/pKz 30 ) Hi, Hi / no, no TaK / yes 2009-2011, 2013 15,71/6,35 0,5/0 1pK3/dkz 30 ) Hi, Hi / no, no TaK / yes
S PiBHeHcbka 0011, - - PiBHeHcbka 06, )
£ 3 51 nKs/pKz 40 TaK, Hi/ yes, no Hi / no 1997, 2006-2010, 2013 75,52/9,36 1,8/0 2pKs/dkz 39 TakK, Hi / yes, no no / no
S M. KysHeL0BCbK - M. KysHeLoBCbK .
g 4 52 nKs/ pKz 34 R ) TakK, Hi / yes, N0 B MUHyIOMY / ex 2006, 2013 21,58 /7,91 0/0 4pK3/dkz 35 R ) TaK, Hi / yes, no TaK / yes
= ivne region ivne region
= 5 4 nK3/ pKz 33 g TaK, Hi/ yes, no TaK / yes 2009-2010, 2013 23,83/9,95 04/0 5pK3/dkz 31 g TaK, Hi/ yes, no TaK / yes
S Kuznetsovsk - - Kuznetsovsk )
m 6 54 nK3/pKz 51 TaK, Hi / yes, no Hi / no 2013 70/7,0 0/0 7 nK3/dKz 51 TaK, Hi / yes, no no / no
m 7 32 nH1/pNt 25  XmenbHuLpka 06/1.,  Hi, Hi / no, no TaK / yes 2009-2010, 2013 27,33/13,75 0,9/0 18 gK/dK 26 M. Kuig (mo 17 pokiB  Hi, Hi / no, no TaK / yes
s M. HeTilmH XmenbHuubka 0671., M. HeTilumH)
a Khmelnytsk region, Kyiv (befor 17 years old
m Netishyn Khmelnytsk region, Netishyn)
m 8 56 nXB/pZhV 34 [Hinponetposcbka 067., Hi, Hi / no, no TaK / yes 2013 4,91/4,91 0/0 11 pKB/dZhV 34  [Hinponetposcbka 00/1., Hi, Hi / no, no TaK / yes
8 M. XoBTi Boau M. XoBTi Bogy
g Dnipropetrovsk region, 4 pKB/dZhV 35 Dnipropetrovsk region,  Hi, Hi / no, no TaK / yes
m Zhovti Vody Zhovti Vody
W 9 57 nK3/pKz 34 PiBHeHCbka 0071, Tak, Hi / yes, no TaK / yes 2005-2006, 2009, 30,81/1483 05/0 8aKs/dkz 32 PiBHeHCbka 00M1.,  Tak, Hi/ yes, no TaK / yes
W M. KysHeL0BCbK 2012-2013 M. KyaHeuoBCbK
m 10 58 nk3/pKz 41 Rivne region, TaK, Hi / yes, N0 B MUHYNOMY / ex 1999-2000, 417/963 1,0/0 9 pks/dKz 39 PiBHeHCbka 06N1.,  Tak, Hi /yes, N0 B MUHY/IOMY
m. Kuznetsovsk 2009-2010, 2013 Kuznetsovsk ex
g 11 59 nXB/pzhV 46 [ninponeTposcbka 061., Hi, Hi / no, no Hi / no 2006-2011, 2013 73,41/13,37 1,4/0 3pKB/dZhV 46  [HinponeTposcbka 061., Hi, Hi / no, no TaK / yes
S M. XogTi Boau M. XoBTi Boay
& Dnipropetrovsk region, 7 pXB/dzhv 43 Dnipropetrovsk region,  Hi, Hi / no, no Hi / no
W Zhovti Vody Zhovti Vody
m. 12 60 nHK/pKz 45 XepcoHcbka 06/1.,  Hi, Hi / no, no TaK / yes 2013 11,0/ 11,0 0/0 14 pK/dK 44 M.KuiB / Kyiv Hi, Hi / no, no TaK / yes
3 M.Hosa KaxoBka
K Kherson region,
= Nova Kakhovka
2 CepepHili Bik 38,7 38,4

Means age
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IHAVBIOyaJIbHY 4YacTOTy IMIEHTPUKIB Yy 3a3HAYeHUX
oci6 nepcoHany 3 M. Ky3HelloBCbKa MOPiBHIOBAJIN 3 Ce-
PEIHBOI0 YAaCTOTOI0 MOKA3HWKA IJISI CeMU KOHTPOJIb-
HUX 0c¢i0 i3 1boro Micta (rmpoanajizoBaHo 3 405 meTa-
da3) mo cranosuth 0,029 %. IlinTBepmkeHO mOC-
TOBIpHY Pi3HULIIO YAaCTOTM MapKepiB OMPOMiHEHHS Yy
0ci0 4 1K33p < 0,05 (F=4,19) Tay 58 nK3 3 p < 0,01
(F =7,51). Cnin 3a3Ha4yuTH, 1110 MPU 0OCTEXKEHHI 0CO-
ou 4 nK3 y 2010 p. AueHTpUKIB 3 pparMeHTaMu He
cnoctepiranu [8].

BusipieHe pae migcraBu NPUIYCTUTU HMMOBIpHICTh
HagHOPMATUBHOTO OMPOMiHEHHS TPhOX OCi0 3 00CTEXKE-
HOTO MEPCOHAITY, X04a HalaHi JaHi J03UMeTpii (hi3udHuU-
MU MeTofaMH (Tabut. 1) mpo Take He CBiT4YaTh.

HecrabinbHruMU MapKepaMU OIIPOMiHEHHSI € 11 alleHTpU-
KU. 3riIHO 3 JaHUMU JIiTepaTypH, iX CIIOHTaHHI CepeTHbO-
nonysauiiHi piBHi craHoiaTs 0,25—0,70 % [7]. Binomo,
1110 30UIBbIIEHHSI iX YaCTOTH € Pe3YJIETATOM OIPOMIHEHHS B
MaJInX J03ax BUITpoMiHIoBaHHSIM 3 Hu3bKoio JITTE [9, 10].
YacroTa alleHTpUKIB y Halllili KOHTPOJIbHIH IpyIi cKJlaga-
120,26—2,75 %, B cepenrbomy — (1,52 £ 0,15) %. MmoBip-
HO, BUSIBJICHA ITiIBUIICHA YacTOTa allcHTPHKIB Y KOHT-
POJbHUX OCi0 00yMOBJIEHA CYYaCHOK pPaaioeKOJIOTiYHO0
CUTYAIII€I0 i, MOXJIMBO, 30UIbIIEHHSIM 3aCTOCYBaHHS Jliar-
HOCTUYHUX pafiallifHUX METOAiB OOCTeXeHHs. Y Tpyrmi
MepCcoHAy YacToTa alleHTpUKiB cTaHoBua 1,19—3,33 % 3
cepenHiM 3HadyeHHsM (2,38 £ 0,22) %, T00TO, B mMiBTOpa
paza TrepeBMIIyBalia Taky B rpyiti nmopiBHsaHHS (p < 0,001,
F = 11,83). AueHTpuku Oyau NpeacTaBieHi B OCHOBHOMY
BUIBHUMM MapHUMU (pparMeHTamMu, alleHTPUYHI KiJbLis
cxmanamm e 0,08 1 0,19 % y rpynax KOHTPOIIO i Tiepco-
HaJly, BiOmnoBigHO (B Taba. 2 He HaBeAeHO). BussieHwuit
OiIbII BUCOKMIA piBeHb AUEHTPUKIB y TPYIi IMEepCoHATY
MiATBEPIKYE BIUIMB palialliiHMX YMHHUKIB MPU BUKO-
HaHHI po0OiT i3 OymiBHUIITBA HOBOrO KOH(ATHMEHTY.

CrabinbHi MapKepu OINPOMiHEHHS — XPOMOCOMHI
0oOMiHM, 110 Ha PiBHOMIpHO 3a0apBIEHUX Mpernaparax
XPOMOCOM BUSIBJISTFOTBCSI SIK aTUITOBI MOHOLICHTPUKM (YT-
BOPEHi 3a paxyHOK PELMITIPOKHUX TPaHCIOKaLlii, nepu-
LIEHTPUYHUX iHBEPCiii, IeJIeTOBAHUX XPOMOCOM), BHUSIB-
JIeHi B IpyIi iepcoHany y 83 % ocib i B rpyri mopiBHSIHHS
y 36 % oci6. 3a maHuMu nyojikauiii [9, 7], cnoHTaHHMIA
piBeHb 1LIbOro TUITy abepalliil mpu aHaji3i pyTUHHUM Me-
ToJgOM 3HaxomuTbcsl B Mexkax 0,05—0,4 Ha 100 xmiTuH.
IHouBimyanbHI 3HAYEHHST YaCTOTU ATUIIOBMX MOHOILIEHT-
PUKIiB y Hallliii KOHTPOJIbHIl IpyMi KOJUBAIOThCS B Aiarna-
30Hi 0-0,4 % 3 cepennim 3HadeHHsM (0,09 + 0,04) %, a B
rpymi nepcoHaiy — B giana3oni 0—1,97 % 3 cepeHim 3Ha-
yeHHsM (0,44 + 0,09) %, TOOTO Y OCTaHHIX € BUIIUM Y 5
pasziB (p < 0,001, F = 14,92). 36inpiIeHa yacToTa aTUIIO-
BUX MOHOLIEHTPUKIB y MEPCOHATy MOXe OyTH 0OyMOBIIe-

58 pKz. Also individual dicetrics frequency in these
staff persons from Kuznetsovsk city was compared
with an average index frequency for 7 control per-
sons from this city (3,405 analyzed metaphases) that
is 0.029 %. Significant difference of the exposure
markers frequency in person 4 pKz with p < 0.05 (F
=4.19) and in 58 pKz with p < 0.01 (F =7,51) was
confirmed. It should be noted that dicentrics with
fragments had not been observed in the examination
of person 4 pKz the year of 2010 [8].

Observed allows assuming the probability of
excess exposure to three people from examined
staff although dosimetry data provided by physical
methods (Table 1) do not evidence it.

Acentrics also are unstable markers of exposure.
According to the literature data their spontaneous
mean population levels are 0.25—0.70 % [7]. It is
known that their increased frequency is the result
of low doses exposure of low LET radiation [9, 10].
Acentrics frequency in our control group is 0.26—
2.75 % on average (1.52 £ 0.15) %. Perhaps,
increased acentrics frequency found in control
individuals is due to modern radiobiological situa-
tion and possibly due to increase of the use of diag-
nostic radiological examination. Acentrics fre-
quency in staff group was 1.19—3.33 % with the
mean value of (2.38 £ 0.22) %, namely, it was half
times higher than in the comparison group (p <
0.001, F = 11.83). Acentrics were presented main-
ly as free pair fragments, acentric rings were only
0.08 and 0.19 % in control and staff groups,
respectively (in Table 2 is not shown). Discovered
higher level of acentrics in staff group confirms the
impact on it radiation factors during work on the
construction of New Confinement.

The stable markers of exposure — chromosomal
exchanges that detected at routinely stained prepa-
rations of chromosomes as abnormal monocentrics
(formed by reciprocal translocations, pericentric
inversions, deleted chromosomes) detected in a
group of staff in 83 and 36 % in comparison group
of the individuals. According to the publications [9,
71, spontaneous level of this type of aberrations in
the routine method analysis is within 0.05—0.4 per
100 cells. Individual values of the frequency of
abnormal monocentrics in our control group vary
in the range 0—0.4 % of the mean value of (0.09 &
0.04) %, and in staff group in the range of 0—1.97 %
of the mean value of (0.44 £ 0.09) %, i.e. 5 times
higher (p < 0.001, F = 14.92). Increased frequency
of abnormal monocentrics in staff appeared due to
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Table 2
Cytogenetical indexes in culture of peripheral blood lymphocytes from contracting staff and comparison groups

MippaaHuit nepcoHan / contracting staff I'pyna nopiBHaHHS / group of comparison
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m 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
m 1 49 nn 500 5,80 (29) 0(0) 2,60 (13) 0,40 (2) 3,00 (15) 2,80 (14) 3/13 oK 310 3,87 (12) 0(0) 0,64 (2) 0(0) 0,64 (2) 3,22(10)
m 2 50 nK3 600 6,67 (40) 0,17 (1) 3,16 (19) 0,17(1) 3,50 (21) 4,00 (24) 1 oK3 500 3,60 (18) 0(0) 1,80 (9) 0(0) 1,80(9) 2,00 (10)
M 3 51 nk3 353 538(19) 0,28(1) 1,42 (5) 0,57 (2) 2,27 (8) 3,68 (13) 2 K3 500 4,80 (24) 0(0) 2,40 (12) 0(0) 240(12) 3,00(15)
g 4 52 nk3 304 8,88 (27) 0(0) 2,96 (9) 1,97 (6) 493 (15) 4,93 (15) 4 nK3 525 5,71 (30) 0(0) 1,91 (10) 0,19(1) 2,09(11) 4,00 (21)
m 5 4 nK3 500 5,80 (29) 0,40 (2) 1,60 (8) 0,40 (2) 2,40 (12) 3,60 (18) 5 K3 380 4,47 (17) 0(0) 0,26 (1) 0(0) 0,26 (1) 5,00 (19)
< 6 54 nK3 390 7,43 (29) 0(0) 3,33 (13) 0,26 (1) 3,59 (14) 4,10 (16) 7 0K3 500 5,20 (26) 0,20 (1) 2,40 (12) 0,20 (1) 2,80 (14) 2,40 (12)
& 7 32 nHr 504 4,56 (23) 0,2 (1) 1,19 (6) 0,40 (2) 1,78 (9) 2,98 (15) 18 oK 400 4,25 (17) 0(0) 2,75 (11) 0(0) 2,75(11)  1,75(7)
m 8 56 nXB 412 7,28 (30) 0,24 (1) 2,67 (11) 0,73 (3) 3,64 (15) 4,37 (18) 11 pKB 420 4,52 (19) 0,24 (1) 0,95 (4) 0(0) 1,19(5) 3,57 (19)
m 4 pXB 500 3,6 (18) 0(0) 1,4 (7) 0(0) 1,4(7) 2,2 (11)
.,W 9 57 nK3 300 6,67 (20) 0(0) 2,67 (8) 0(0) 2,67 (8) 4,67 (14) 8 oKs 500 4,40 (22) 0(0) 1,20 (6) 0,20 (1) 1,40(7) 3,40 (17)
W HaBaHTaxeHa KnituHa:
s 50-57 xp-m + ¢parm. xp-ma, TL, AL, 9 NP, 2 XD, mHoxunHi TN
5 Rogue cell:
W 50-57 chr-mes+ fragm. chr-me, Thrc, Dic, 9 Ac fr, 2 Chtd br, multiple Dm fr
w 10 58 nks 300 6,33 (19) 1,00 (3) 2,66 (8) 0,33 (1) 4,00 (12) 3,00 (9) 9 oKs 500 4,40 (22) 0(0) 0,80 (4) 0,40(2) 1,20(6) 3,80 (19)
WW 1 59 nXB 500 5,00 (25) 0,40 (2) 2,20 (11) 0(0) 2,60 (13) 2,40 (12) 3 KB 500 4,4 (22) 0(0) 2,60 (13) 0(0) 260(13) 2,20(11)
m 7 pXB 400 3,25 (13) 0(0) 1,00 (4) 0,25(1) 1,25(5)  2,00(8)
W 12 60 nHK 300 8,33 (25) 0(0) 2,33 (7) 0,66 (2) 3,00 (9) 5,67 (17) 14 oK 490 2,86 (14) 0(0) 0,61 (3) 0(0) 0,61(3) 2,24(11)
2 Beworo / total 4963 (315) (11) (118) (22) (151) (185) 6425 (274) (2) (98) (6) (106) (186)
s M=m **6,35+0,36 **0,22+0,07 **2,38+0,22 **0,44+0,09 **3,04+0,25 *3,73+0,27 4,26+0,26  0,03+0,02 1,52+0,15 0,09+0,04 1,65+0,16 2,89+0,21
s [njanasoH / range 4,56-8,88 0-1,0 1,19-3,33 0-1,97 1,78-4,93  2,4-5,67 2,86-5,71 0-0,24 0,26-2,75 0-04 0,26-2,8 1,75-5,0
m Mpumitka. X — xpomatupHmit dparment, MO — naphuii dparmenT, TN — Toukosuit napHuii dparmenT, AL, — avueHTpuk, TLL — TpULEHTPUK, Gparm. Xp-Ma — PparMeHTOBaHA XPOMOCOMA.
m BiporiaHa BigMiHHICTb MiX rpynamu nepcoHay i nopieHsHHa — *p< 0,05; ** p < 0,01 — 0,001, Tounmii kpuTepiid Piwepa.
z Note. Chtd br — chromatid break, Ac fr — acentric fragment, Dm fr- double minute fragment, Dic — dicentric, Thrc — threecentric, fragm. chr-me — fragmented chromosome.
<« Probable difference between staff and comparison groups *p< 0.05; ** p < 0/01 — 0.001, Fisher exact test.
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Ha ONPOMIiHEHHSIM, OTPMMAaHUM IIpY BUKOHAHHI SIK OC-
TaHHIX POOIT 3 AEMOHTaXXy BEHTWISILIIAHOI TpyOu, Tak i
pOOIT B 30Hi 00’€KTY “YKpHUTTS” B TTONIEPEIHI POKH.

Binburicte abepaHTHUX KJIITUH y 0Ci0 000X 00cTeKe-
HUX TPyl MICTUAM 1O OAHIiK abepallii i HeBeanKa
KiJIbKicTh — mo 2—3 abepauii. OcTaHHi y 0Ci0 KOHT-
POJIbHOI IpyIM MIiCTUJIM MPOCTi abepallii, a y ocid mep-
COHaJTy — TaKoX i abepallii 0OMiHHOTO TUIY. Y MepcoHa-
JIy 3apEECTPOBAHO I’ATh KJIITUH 3 TBOMa XPOMOCOMHU-
My ooMiHamu. KpiM TOoro y octaHHix 0yJ10 BUSIBIEHO OJ1-
HY CMJIBHO MOIIKO/KEHY KIIITHHY (HaBeAeHa B Ta0. 2),
dKa Majla JULEHTPUK, TPULEHTPUK, OaraTo BiJIbHUX
alleHTPUYHUX (DparMeHTiB i, 30KpeMa, TOYKOBi MapHi
dparmenTn. [1pupona BUHMKHEHHSI HaBaHTaXKeHMX abe-
pauisiMu KJIITUH JOCi OAUCKYTYEThCs. ICHYIOTh nokasu,
110 NPUYMHOIO IX YTBOPEHHSI MOXe OyTM BipycHa
iHdexuis [11]. BomHoyac iX HEOTHOPA30BO BUSBIISUIA B
YYacHUKIB JikBifalii HaciiakiB aBapii Ha HAEC Ta xu-
TeJIiB PeTioHiB 3a0pymHeHMX pamioHykmimamu [12, 13].
Mu BBaxkaemMo, 1110 HasIBHICTb HaBaHTAXKEHOI KJIITUHU Y
0COo0OM 3 TPYIU MepcoHaTy Moxe OyTH pe3yJbTaToM il
IHKOPITOPOBaHUX O- 200 B-4aCTMHOK, MPUCYTHIX Y ITO-
BITpi Ha 1X poOOUMX MiCLISIX.

BusHaueHi ¢isuyHMMM MeTOAaMHM JTO3UMETpil A03U
OINPOMiHEHHsI TepcoHany crtaHoBuau: y 2013 p. 30B-
HimHboro — 4,91—14,83 m3B, BHyTpiluHb0ro — 0 M3B, a
cyMapHi 3a Bech Tiepiog, poootu B 30Hi YAEC 30BHIIIIHB-
oro — 4,91-75,52 m3B, BHyTpiluHbOro — 0—1,8 M3B
(tabn. 1). g BiporifHOro BHUCHOBKY IPO HasSIBHICTh
¢akTy HaAHOPMATHUBHOTO OIpoMiHeHHs (Oinbiie S0 M3B
3a piK.) i OLIHKKM TIOTIMHEHOI J03M Ha TIiACTaBi pe3yiib-
TaTiB IUTOTEHETUYHOIO OOCTEXKEHHSI HEOOXiTHO BUSIBU-
TH HE MEHIIIE JBOX JULIEHTPUYHUX XPOMOCOM.

[ BU3HAUYEHHSI OPiEHTOBHMX MOIJIMHEHUX 03 OII-
POMiHEHHS OCi0 IepcoHaly, y SIKMX 4acToTa JULIEHT-
PUKiB OyJia BipOriaHO BUIIA 332 CEPEeIHbOIIOMYISLIIAHNMN
piBeHb (TOOTO, BUSBIEHO 2—3 OUIIEHTPUKU, TabJ. 2),
HamMy Oyiy BUKOPHMCTaHi KaJiOpyBajbHi 3aJ€XKHOCTI
“mo3a-gyacToTra IULeHTpUKiB”, orpuMani H. O. Ma3sHik i
B. A. BinnikoBuwm [14] Ta I'. I'. CuiripboBoto [2] ripu omn-
POMiHEHHI LiJIbHOI KPOBi in vitro y-kBantamu “Co. Pos-
paxoBaHi 32 HUMU OPi€EHTOBHI 103M OMNPOMiHEHHS IJISI
oci6 4 nK3 i 59 KB cranoBunu 87,0 mIp 3a [11] Ta
123,0 mIp 3a [2] rocTporo onpoMiHeHHS, a 1Jist ocoour 58
nKs3, BinnoinHo 210,0 mIp Ta 240,0 mIp. Takum yuHOM,
“0ioJIOriyHI” 103M HE BiIMOBiIaJu 103aM, BU3HAYEHUM
MeTogaMu izngHoi mo3mMmeTpii (Taba. 1). Ha migcrasi
1IbOIO MM BBaxkaeMo, 110 3a3HAUYEHUX OCi0 IepcoHaTy
HEOOXiTHO BiTHECTHU 0 TPYNU IMiABUIIIEHOTO PU3UKY, SKi
NOTPeOYIOTh PETYISIPHOIO PETEIbHOTO MEAUYHOTO 00C-
Te>KEHHSI.

radiation received in the performance of a recent
work on dismantling the vent pipe, and works in the
area of ShO in previous years.

Most of aberrant cells in the patients of both
examined groups contained one aberration and
small amount contained 2—3 aberrations. The last
cells in the control group contained simple aberra-
tions, and the staff people cells had simple aberra-
tions and exchange type aberrations. Five cells with
two chromosome exchanges were found in staff
group (in Table 2 bold). Also in staff group one
badly damaged cell was found. It had dicentric,
threecentric, and many free acentric fragments and,
in particular, double minuets. Nature of occurrence
of “rogue” cells with multiple aberrations is still dis-
cussed. There is evidence that the cause of their for-
mation may be viral infection [11]. At the same time
they were repeatedly found in liquidators of the
Chornobyl accident and residents of regions con-
taminated by radionuclides [12, 13]. We believe that
the presence of “rogue” cell in a person of staff
group may be the result of incorporated o~ or B-par-
ticles presented in the air at their workplaces.

Exposure doses of staff determined by physical
dosimetry methods were as follows: external —4.91—
14.83 mSy, internal — 0 mSv in 2013 and the total for
the entire period of work in the Chornobyl zone
external — 4.91—75.52 mSy, internal — 0—1.8 mSv
(Table 1). For probable conclusion about a fact of
excess radiation (more what 50 mSv per year) and
for estimation of absorbed dose based on cytoge-
netic investigations results it is necessary to identi-
fy at least two dicenteric chromosomes.

To determine the approximate absorbed doses of
staff persons where the dicentrics frequency was
significantly higher what mean population Ilevel
(namely, detected 2—3 dicentrics, Table 2), we
have used the gauge dependence “dose-dicentrics
frequency” received by N. O. Maznik and V. A.
Vinnikov [14] and G. P. Snigireva [2] during irra-
diation of whole blood in vitro by **Co y-rays.
Calculated estimated exposure doses for persons 4
pKz and 59 pZhV were 87.0 mGy according to
[11] and 123.0 mGy according to [2] of acute
exposure, and for a person 58 pKz 210.0 mGy and
240.0 mGy respectively. Thus, the “biological”
doses were not appropriate to doses determined by
the physical dosimetry (Table 1). On this basis, we
consider that these staff individuals should be
referred to a group of increased risk and they need
regular thorough medical examination.
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BUCHOBKU

1. Y ocib 3 yncia migpsaHoro nepcoHany, siki BAKOHyBa-
I poOOTH 3 TEeMOHTAXy BEHTWISALINHOI TpyOn 00’ €KTY
“YKpUTTS”, CepeIHbOTPYNOBAa YacTOTa abepaHTHUX
JiMOIUTIB Ta abepalliii XxpOMOCOMHOTIO (IUIIEHTPUKIB
3 CYNpPOBIAHMMU (pparMeHTaMM, BUIbHUX allEHTPUKIB,
ATUITIOBUX MOHOIIEHTPHMKIB) i XpOMAaTUIHOTO TUIIiB Bi-
POTiTHO MepeBUIIYE BiAMIOBIAHY B IpyIli 0Ci0 MOPiBHSIH-
H$, SIKi HE Majiid mpodeciiHMX KOHTAKTIB 3 paialliiHu-
MU YMHHUKAMMU.

2. YV TpbOX i3 ABaHAILATA OOCTEXXEHUX OCi0 mepcoHamy
iHOMBiZyallbHa 4YacToTa CHELU@PIiYHUX MapKepiB OIl-
POMiHEHHST — IMLIEHTPUYHUX XPOMOCOM 3 (hparMEeHTaMU
BipOTiZHO MEPEBUILYE CEPEAHBOMOMYISILIAHUI PiBeHbD i
CEepEeIHIO YaCTOTY B IpyMi MOPiBHSIHHS, 11O CBIAYUTH IIPO
MMOBIpHICTb iX HAZHOPMATUBHOIO OIPOMIHEHHS MpPHU
BUKOHaHHI po0iT y 1oKaibHil 30Hi YAEC.

3. Po3paxoBaHi 3a 4acTOTOI0 AMLEHTPUYHUX XPOMOCOM
OpIEHTOBHI “OioNOTiYHI” 1031 OMPOMIHEHHST TPHOX OCi0
MepCcoHaJTy CBiqJaTh Mpo OiIbII 3HAYHY [1if0 HA HUX paia-
IAHUX YNHHUKIB HIX 32 JaHUMU (Di3UYHOI TO3UMETPil.

CMUCOK BUKOPUCTAHOI NITEPATYPU

1. CTaH papiauiiHoro 3axucTy i 3[40POB’S NEePCOHaNy NiAPAAHMX Mignpu-
€MCTB, L0 BMKOHYIOTb poboTn 3 nepetBopenHs 06’exty “Ykputra” [CH
YAEC Ha ekonoriyHo GesneyHy cucTemy, 3a pesynbTatamu CTBOPEHOro
KniHiko-goaumeTpuyHoro peectpy / B. T. Bebewko, [. A. Basuka, B. O.
Cywko [ta iH.] // Npobnemn papiauiiiHoi MeauuMHK Ta papjobionorii. —
2009. — Bun. 14. — C. 40-57.

2. bronornyeckas MHAMKAUMS PaavauMoHHOTO BO3LENCTBUS HA OPraHnaMm
Yesi0BeKa C MCMO/b30BAHWEM LIMTOreHETUYECKUX MeTooB. MeauumHckas
TexHonorus Ne®C-2007/015-Y. — M. : [6. u.], 2007. — 29 c.

3. Hakasz MO3 Ykpainu Big 21.05.07 p. No 246 “Ipo 3atBepmxeHHs Mopsg-
Ky NPOBEAEHHS MEOUYHUX OrNsLiB NPALIBHUKIB NMEBHUX KATEropiin”.

4. Cytogenetic dosimetry: applications in preparedness for and response to
radiation emergencies / International Atomic Energy Agency. — Vienna :
International Atomic Energy Agency, 2011. — 229 p.

5. PapionoriyHniA cTaH TepuTOpii, BiOHECEHWX [0 30H PAAi0aKTUBHOMO
3abpynHeHHs (y po3piai paiioHiB) / 3a ped. B. |. Xonowi. — Kuis : [6. B.],
2008. — 54 c.

6. Skonornyeckuii nacnopt [HenponeTpoBckoi obnactu / HenponeTpo-
BCKasi 06iacTHas roc. agMuHucTpaums. — [Henponetposck : [6. w.],
2000. — 266 c.

7. basa JaHHbIX AN aHanM3a KONWYECTBEHHBIX XapaKTepUCTUK 4acToThl
XPOMOCOMHbIX abeppauuii B KynbType IMMbOLMTOB nepudepryeckoi Kpo-
Bu yenoseka / H. M. boukos, A. H. Yebotapes, J1. 1. Katocoga, B. W. MNna-
ToHoBa // lenetuka. — 2001. — T. 37, Ne 4. — C. 549-557.
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CONCLUSIONS

1. Contracting staff persons, who performed work
on dismantling the ShO ventilation pipe, had
mean group frequency of aberrant lymphocytes
and chromosome type aberrations (dicentrics with
accompanying fragments, free acentrics, and
abnormal monocentrics) and frequency of chro-
matide type aberrations likely to exceed those in
the comparison group of persons, who had no pro-
fessional contact with radiation factors.

2. Three of the twelve examined staff persons had
individual frequency of specific markers of expo-
sure, dicentric chromosomes with fragments, sig-
nificantly higher than mean population level and
mean frequency in the comparison group. It indi-
cates the probability of excess radiation when
working in Chornobyl NPP local zone.

3. Tentative “biological” doses of three staff per-
sons calculated due to the dicentric chromosomes
frequency indicate greater radiation components
effect according to the data of physical dosimetry.
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