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BUITAAKHA HEBPAXOBAHOI'O OITPOMIHEHHA ITEPCOHAJTY
ITPU CITIOPY/IXEHHI 3AXNCHOI'O KOHTYPY HOBOI'O
KOH®AMHMEHTY B 30HI ACIT YAEC

MeTa: UMTOreHETUYHMII KOHTPONb PiBHA paAialliiHOro BNAMBY HAa NEPCOHan nig vyac 6yaiBHULTBA 3aXMCHOTO KOHTYPY
HOBOro KoHaitHMeHTy B 30Hi [1CM YAEC.
Marepianu i meTogu. MpoBefeHo LUTOreHeTUYHe 0bCTeXEeHHA 32 0Cib i3 YMcna nepcoHany NiapALHUX opraHisauii,
AKUIA BUKOHYBAB pobOTU 3i CNOPYAKEHHA 3aXMCHOTO KOHTYPY HOBOro KOHGaiHMeHTY. [lnsa nopiBHAHHA 0OCTEXEHO
0Ci6, AKi He Manu npodeciiiHUX KOHTAKTIB 3 paaiauiiitHUM YMHHMKOM. BuKkopucTaHo meTof aHanisy abepauiii Ha npe-
naparax piBHOMipHO 3ab6apBieHux XpoMocoM NimdouuTie nepudepinHoi KpoBi. BU3HaYeHO YacToTy AULEHTPUYHMX i
KiZlbLLEeBUX XPOMOCOM i3 CyNpOBOAXYIOYMM NapHUM dparmeHTomM Ha 100 npoaHanizoBaHux metadas. MormuHeHi fo3u
XPOHIYHOro ONPOMiHEHHSA NEePCOHaNy OLiHEHO, BUKOPUCTOBYHOUM NiHIHT YaCTUHM NiHIAHO-KBAAPATUYHUX PiBHAHD, WO
ONMUCYI0Tb KanibpyBabHi A030Bi 3a1€XKHOCTI BUXOAY HECTAbiIbHUX XPOMOCOMHMX 0OMiHIB MPK rOCTPOMY OMPOMiHEHHI
3pa3sKiB KpoBi in vitro.
Pe3ynbratu. Y wectu i3 32 ocib nepcoHany iHaMBiAyanbHa YacToTa cneundiyHUX MapKepiB HejaBHbOTO ONPOMiHEH-
HA — HecTabiNbHUX XPOMOCOMHMX OOMiHIB i3 CyNmpPOBOKYIOYMM NApPHMM (ParMeHTOM, BiporigHO nepeBullyBana ix
yacToTy y 0ci6 rpynu MOpiBHAHHA i cepeAHbONONYNALIAHMI CNOHTAHHMIA PiBEHb, WO CBiAYMTb MPO WMOBIpHiCTb iX
HaJHOPMATUBHOIO ONPOMiHEHHSA NpK BUKOHAHHI pobiT B 30Hi YAEC. Y TpbOX 3 HUX 3ape€ecTPOBAHO NOOAUHOKI KNiTU-
HUW 3 [IBOMA XPOMOCOMHUMM 0OMiHaMM 3@ BiACYTHOCTI TaKMX y 0Cib rpynu nopieHAHHSA. Lle € Hacnigkom iHkopnopauii
paAioHyKNiAiB, Wo NpUCYTHi B NOBITPi Ha pobounx micusax. Po3paxoBaHi iHAWBIAyanbHi ycepenHeHi NormuHeHi ao3u
BiAHOCHO HEeaBHbOrO ONPOMiHEHHS WecTu ocib nepcoHany cknaganu Big 102,5 go 371,0 mip.
BucHoBOK. Po3paxoBaHi 3a 4acTOTOl HecTabibHUX XPOMOCOMHUX 0OMiHiB i3 CynpOBOKYIOUMM NapHUM (hparmMeH-
TOM [1031 BiJHOCHO HE[JaBHbOrO OMPOMiHEHHSA WeCTK 0Cib NepcoHany 3Ha4YHO NepeBuULLYIOTb 403U, BUSHAYEHT METOAA-
MU i3nyHoi fo3MMeTpii i NiMIT 403K NPOdeCiiHOr0 ONPOMiHEHHS.
Kniouosi cnoBa: [ICM YAEC, HOBMI KOH(AHMEHT, NepcoHan, LUMTOreHeTUYHa AO3MMETPis, XPOMOCOMHi abepalii,
KynbTypa NiMpoLunTiB KPOBi.
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Cases of the staff unaccounted exposure during the construction of the
protective shell for a new confinement at the ChNPP site

Objective: cytogenetic control of the staff radiation exposure level during the construction of the protective shell
for a new confinement at the ChNPP site.
Materials and methods. A cytogenetic examination was carried out for 32 staff persons from the contracting organ-
izations involved into construction of the protective shell for a new confinement. Additionally, for the goal of com-
parison, 28 persons who did not have professional contacts with the radiation factors were inspected. The analyti-
cal method of the aberrations on preparations of uniformly stained chromosomes of the peripheral blood lympho-
cytes has been used. The frequency has been determined for the dicentrics and centric rings with an accompanying
pair fragment for 100 analyzed metaphases. The staff chronic exposure absorbed doses are estimated by means of
the linear part of the linear-quadratic equations, which describe the calibration dose dependence of the unstable
chromosomal exchanges yield in the acute irradiated blood samples in vitro.
Results. Six staff persons from 32 investigated ones have the individual frequency of the recent exposure specific
markers (unstable chromosomal exchanges with accompanying pair fragments) significantly higher than those for
the comparison group and the population average spontaneous level. It indicates on the possibility of their exces-
sive irradiation during the work execution in the ChNPP zone. Single cells with two chromosomal exchanges were
registered for three persons, while such cells were absent in the comparison group. This is the result of the incorpo-
ration of radionuclides, which are available in the air at the workplaces. The calculated averaged individual absorbed
doses caused by the recent exposure of six staff persons lies in the range from 102.5 to 371.0 mGy.
Conclusion. The doses calculated from the frequency of unstable chromosomal exchanges with the accompanying
pair fragment caused by the recent exposure of six staff persons are exceeding significantly the doses determined
by the methods of physical dosimetry and the occupational exposure dose limits.
Key words: Chornobyl NPP, new confinement, personnel, cytogenetic dosimetry, chromosomal aberrations, culture of
blood lymphocytes.
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BCTYII

IIpu mnpodeciiiHiii AiSNIBHOCTI B €KCTpEeMaJIbHUX
pagiauiiHuUX yMOBax AJIsl KOHTPOJIIO PiBHSI ONPOMIiHEH-
HSI TIpalliBHUKIB AOLIJIBHO IapajieIbHO 3 METOodaMu
¢izuyHOI MO3UMETpii BUKOPUCTOBYBATU U MeTOAU
0i0JIOriYHOI JO3UMETPii, 1110 BpaXOBYIOTh iHAUBIAyalb-
HY paaiodyyTJUBiCThL OpraHizamy. PexoMeHIoBaHUM
MATATE O6iojioriyHUM CHOCOOOM OILIIHKMU JO3M OIl-
POMiHEHHS JIIOAUHU € UMTOTeHETUYHUI aHai3 JiMpo-
UTIB Y KynbTypi TiepudepiitHoi kposi [1]. Cepen me-
TO/iB aHaJi3y pamialliiHO-iHIYKOBAHUX XPOMOCOMHMX
abepauiii HaWOIIbII MOIIMPEHUM Ha ChOTOAHI JIM-
IIAE€THCST CTAHIAPTU30BaHUIA METOI BU3HAYCHHS JUIIC-
aTpukis (J111) i neaTprunmx Kineus (LIK) Ha meTadas-
HUX TpernapaTtax 3 pPiBHOMIpHUM 3a0apBIeHHSIM XpO-
MocoM [2, 3]. Huzbkuii hoHOBUI1 piBeHb HeCTaOITLHUX

INTRODUCTION

It is expedient to use in parallel the methods of phys-
ical dosimetery and biological dosimetry, including
the individual radio sensitivity of the organism at the
staff professional activity under extreme radiation
conditions, in order to control the exposure levels of
workers. The cytogenetic analysis of lymphocytes in
the culture of peripheral blood, recommended by
TAEA, is the biological method for an assessing the
human exposure dose [1]. The standardized method
for the determination of dicentrics (Dic) and centric
rings (CR) in metaphase preparations with the uni-
form chromosomes stained remains today the most
common method among other ones for the analysis of
radiation-induced chromosomal aberrations [2, 3].
The low background level of unstable chromosomal
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XpPOMOCOMHUX OOMiHIB y JiMdoluTax KpoBi 3abe3me-
4yy€ BiAHOCHO BHUCOKY YYTJMUBICTh METOMY 3 IOPOrOBOIO
nmo3o10 100 m3B Ha Bce Tino nipm aHamizi 1 000 meTadas-
HUX IJJaCTUHOK. Buxoas4u 3 1boro, HaMu NepioguyHO
MPOBOISITHCS IIUTOTCHETUYHI 00CTEXXEHHS Ipym 0cio 3
nepcoHany niapsaHux opranizauit JCIT HAEC, saxuit
BUKOHYE POOOTH 3i CITOPYMXKEHHSI HOBOTO KOH(aH-
MeHTy [4, 5].

META JOCIIIKEHHSA

LluToreHeTMUHMIT KOHTPOJIb PiBHS paialliifHOTO BITJIN-
BY Ha MepCcoHaJI ITiJ yac OyIiBHUIITBA 3aXMCHOTO KOHTY-
py HoBoro koHdaitHMeHTy B 30Hi JJCIT HAEC.

CYB’EKTU TA METOIUN TOCIIII2KEHH S
Cy0’eKTH IJIT LUMTOTEHETUYHOIrOo MOCHiIXKeHHs (32
ocobu) Oynu BimiOpaHi «BCaily» 3 4uclia MepCcOHay,
KW TIPOXOAUB CIlelliaibHe MeAUKO-0iodizuuHe 00c-
texxeHHs B KiiHini HHIIPM y 3B’43Ky 3 BUKOHaAaHHSIM
po0Git B 30Hi YAEC. Bik o6¢cTexxennx — 22—60 pokiB, i3
HUX 69 % — no 45 pokis. Jlyist mopiBHSIHHS OyJ1a cop-
MOBaHa rpymna 3 yMOBHO 3J0pOBUX OCi0 aHaJIOTiYHOTO
BIKY, IKi HEe MaJiu NIpodeCciiiHUX i iIHIIUX CBiIOMUX KOH-
TakTiB 3 JKepeJaMM i0Hi3y0UOoro BUIIPOMiHIOBaHHS,
KpiM MEIWKO-AiarTHOCTUYHUX TPOLIeAyp, Ta MOCTIHHO
MPOXUBAJINU B TMX CAMUX perioHax, 10 i1 00CTeXXeHUIt
TepcoHal.

InguBinyanbHi 103U 30BHIIIHBOTO OIMPOMiHEHHS TIep-
COHaJly KOHTPOJIIOBAJM 3a JOMOMOTOI CHUCTEMU
«Harshow» cniBpoOiTHUKM CiIy>k0M pajiauiiiHoi 6e3mne-
xu JICIT YAEC, a mo3m BHYTPIlIHHOTO OITPOMiIHEHHS
BU3Haualu OiodizmuHMMU MeTogaMM (pamioXiMiuyHUIA,
pagioMeTpUYHUMA, CHEKTPOMETPUUYHMIT) B Jiabopartopii
BHYTpilIHbOTrO onpomiHeHHs Y «HHIIPM HAMH
Ykpainu».

3pa3ky BEHO3HOI1 KpOBi Opaiu y BaKyTeliHepU 3 Ha-
NujieHUM rernapruHoM. KyibTUBYBaHHS KJIiTMH KPOBI i
OPUTrOTYBaHHSI LIUTOTEHETUUHUX IMpenapariB JaiM@o-
LUTIB TpoBOoAUAM 3rigHo [1] 3 pesskumu momudi-
KauissmMu. TpuBanicTh KyJbTUBYBAHHS cKjanana 48 ro-
JIVH.

3 MeTol0 0i0JIOTiYHOI JO3UMETPii ONMPOMiHEHHST 00C-
TeXEHMX 0Ci0 Ha mpernapaTax piBHOMipHO 3a0apBieHUX
XpPOMOCOM aHaJli3yBaii XpOMOCOMHi OOMiHU Ta iX p03-
noAin mo KJiThHax. st po3paxyHKy I03U BiZHOCHO
HEJaBHbOI'O OINPOMIHEHHS MepcoHany (3a OCTaHHil
UK podotn) Bu3Havany yactoty JLI i LUK i3 cympo-
BOJKYI0UMM MapHuM dpparmeHToM (ITP) Ha 100 npoa-
HaJlizoBaHux MeTadas. OUiHKY NOMNIMHEHUX 103 TMPO-
BOJIMIIM, IK OMUCYBaJU paHile [6], BUKOPUCTOBYIOUU
TUTBKM JIiHINHI yacTUHU (Y 3B’SI3KY 3 XPOHIYHUM OIT-

exchanges in the blood lymphocytes provides a rela-
tively high sensitivity of the method with a threshold
whole-body dose of 100 mSyv at the analysis of 1,000
metaphase plates. Therefore, we are conducting peri-
odically the cytogenetic examinations of the person-
nel groups from the contracting organizations at the
Chornobyl NPP, which work on the construction of
the protective shell for a new confinement [4, 5].

OBJECTIVE

The cytogenetic control of the staff radiation expo-
sure level during the construction of the protective
shell for a new confinement at the ChNPP site.

SUBJECTS AND METHODS

Subjects for the cytogenetic investigation (32 persons)
were selected randomly («in a blind spot») from the
staff, which has passed a special medical and biophys-
ical examinations at the NRCRM clinic in connec-
tion with the work at the ChNPP site. The surveyed
person ages are within a range of 22—60 years, 69% of
them are younger of 45 years. For comparison, a
group of conditionally healthy persons (28) of the
same age, who did not have professional and other
conscious contacts with SIRs except for the medical
diagnostic procedures and permanently resided in the
same regions as the surveyed personnel, was formed.

The personnel individual external exposure
doses have been monitored by the staff of the radi-
ation safety service using the «Harshow» system at
the ChNPP radiation safety shop, and the individ-
ual internal exposures were determined by the bio-
physical methods (radiochemical, radiometric,
spectrometric) in the NRCRM laboratory of inter-
nal radiation.

The venous blood samples were taken in the
vacutaners with the deposited heparin. The blood
cells cultivation and the cytogenetic preparation of
lymphocytes were carried out in accordance with
the [1] using some modifications. The cultivation
period was equal to 48 hours.

Analysis of chromosomal exchanges and their dis-
tribution in the cells was conducted on preparations of
uniformly stained chromosomes aiming the biological
dosimetry of irradiation of the examined persons. For
calculation of the dose relatively to the recent person-
nel radiation exposure (for the last work-cycle), the
frequency of Dic and CR with accompanying pair
fragment (Ac fr) was determined for 100 analyzed
metaphases. The absorbed dose assessment was car-
ried out as previously described [6], using only the lin-
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POMiHEHHSIM TI€pCOHAy) JIiHIMHO-KBaJApaTUUHUX
PiBHSIHb, 1110 OTIMCYIOTh KaiOpyBaibHi 1030Bi 3aJIeX-
Hocti Buxony ALl 3 T1® a6o AL 3 I1P mmroc LK 3
I[1® npu roctpoMy ONpOMiHEHHI 3pa3KiB KpoBi in
vitro, npeacTtaBieHux B [7]:

Yausne = 0,087 + 3,05 D;
Yausnoe+uksne = 0,093 + 2,984 D,

ne Y — yactora oomiHiB Ha 100 meTadas,
D — no3a onpomiHeHHs, Ip.

BiporinHicTh mepeBMIIIEHHSI KOHTPOJIBHOIO PiBHS
XPOMOCOMHUX OOMiHiB i3 (hparMeHTOM Y JiMpOIUTax
KpOBi OKpeMUX OCi0 3 MepcoHally BUZHAYAIM 34 TOY-
HuM kputepiem Dimepa [8].

PE3VYJIBTATU TA OBTOBOPEHHS
3a maHuMu (pi3UYHOI J03MMETPIi IHAMBIAYaJbHI 103U
npodeciitHoro ompoMiHeHHS 32 0OcCi0 3 MiAPSIHOTO
nepcoHany YAEC (3a octanHiii nuki pobity 2016 p.)
Ha 4yac MpoBeAeHHS 1X LIUTOTEHETUYHOTO OOCTEKEHHS
CTAaHOBWJIU: 30BHilIHbOro — 4,94—38,47 M3B i
BHyTpimHBOro — 0,00—2,40 M3B. 3rimno 3 HPb Yk-
paiHu [9] BepxHili JiMiT A03u TpodeciiHOro oI-
poMiHeHHs cTaHOBUTH 50 M3B 3a okpeMuii pik. Bcra-
HoBjeHUil Ha YAEC KOHTpOJAbHMU piBeHb A03U
BHYTPIIITHBOTO OIMPOMiHEHHS CKiaga€ 3 M3B Ha piK
[10]. ToOTO, HagaHi HaM AO3U OIPOMiHEHHS TIepCOHa-
JIy Oy/IM y MexKax J03BOJIeHUX MpodeciiiHUX JTiMiTiB.
AHaui3 iHaAMBiTyaJlbHUX YaCTOTU i CIIEKTPY XPOMO-
COMHHMX OOMIHIB Yy KyJbTypi JTiM(POILUTIB Hepu-
(depiitHOT KpoBi 0cid mepcoHandy (TyT HE HaBOAATHLCS)
Mnokasas, 10 y 6 3 32 obctexeHux (y 19 %) yacrora
cnenu@iyHUX MapKepiB OMPOMiHEHHSI — HeCTalilb-
HUX XPOMOCOMHUX OOMiHiB i3 CyIIpOBOIKYIOUMM Iap-
HUM (pparMeHTOM BipOoTigHO MEePeBUIILYE CepPeIHE 3HA-
YEHHS TaKoi B TPYMi MOPiBHSIHHS 3 0Ci0, SIKi HE Mau
npodeciiHMX KOHTAKTiB 3 BUIIPOMiHIOBAaHHSIM. Y LIMX
0ci0 yacToTa XpOMOCOMHHMX OOMiHiB Oyja y Mexax
0,40—1,20 Ha 100 xmiTHH, a B Tpymi MOPIiBHSIHHS —
0,00—0,24 (B cepeanromy 0,057 = 0,0002) na 100
KJIiTUH (Tabu. 1). OcTaHHE BiaNoBiga€ 3araJbHONPUIA-
HaTOMY (poHOBOMY piBHIO LI y miMmdoimTax KpoBi Ha-
ceneHHs — 0,5—2,0 va 1000 koitus [1, 11]. Y iHmmx 26
0oci®d mepcoHally iHAMBiOyajbHa 4YacToTa OOMiHiB 3
¢parMeHTOM He Bifpi3HsIacs BipOTrigHO BiA Takoi y
HEOIPOMiHEeHUX 0ci0. Y miM@olmnTax rmepcoHany Xpo-
MOCOMHiI OOMiHM 3 (pparMeHTOM OyIu TpeacTaBlieHi
a6o e JI1, a6o 11 i LK. 11 3 [T® + LK 3 1D Bu-
aun y 67 % ocib, npencraBiaeHux B Tabn. 1,iy 15 %
i3 pemwrtu 26 oci6. Y ngiMmdouuTax KpoBi ocid Heorl-

ear parts (due to chronic exposure of staff) of the linear
quadratic equations describing the calibrated dose
dependents of the output of Dic with Ac fr. or Dic with
Ac ft. plus the CR from Ac fr. with acute irradiation of
blood samples in vitro, presented in [7]:

Y Dpic with ac r =0.087+3.95D
Y Dic with Ac fr. + CRwith Ac fr =0.093+2.984 D,

were Y — of exchanges per 100 metaphases
D — dose of irradiation, Gy.

The probability of exceeding the control level of
chromosomal exchanges with the fragment in blood
Ilymphocytes of staft individuals was determined by
Fisher’s exact criterion [8].

RESULTS AND DISCUSSION

According to the physical dosimetry data, the profes-
sional individual doses for the ChNPP contract staff (n
= 32) for the last work-cycle in 2016 at the moment of
their cytogenetic examination were: the external ones —
in the range of 4.94—38.47 mSv and the internal ones —
in the range of 0.00—2.40 mSv. Accordingly to the NRS
of Ukraine [9], the upper limit of professional exposure
dose is 50 mSv for a separate year. The control level of
internal exposure dose established at the ChNPP site is
3 mSv per year [10]. This means that the doses of staff
we got were within the limits of the authorized occupa-
tional limits.

Analysis of the individual frequencies and spectrum of
chromosomal exchanges in the culture of peripheral
blood lymphocytes of the staff (not shown here) indi-
cated that 6 persons from 32 ones (19%) have a signifi-
cantly higher frequency of specific radiation markers —
unstable chromosomal exchanges with accompanying
pair fragment, in comparison with such value in com-
parison group of persons having no professional contact
with the radiation. These individuals have the frequen-
cy of chromosomal exchanges within 0.40—1.20 per 100
cells, and for the comparison group within 0.00—0.24
(average 0.057 £ 0.0002) per 100 cells (Table 1). The last
one corresponds to the generally accepted background
level of Dic in the blood lymphocytes population,
namely 0.5—2.0 per 1000 cells [1, 11]. Other 26 staff
persons have the individual frequency of exchanges with
the fragment did not differ significantly from that for the
unidentified persons. In lymphocytes of the staff were
presented the chromosomal exchanges with fragment
either only by Dic, Dic or CR. Dic with Ac fr. + CR
with Ac fr. was found 67 % of the persons presented in
Table 1 and 15 % of the rest 26 persons. The CR was not
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pomiHeHoro KoHTposto LK BusiBiieHi He Oyau. Mox-
Ha MPUOYCTUTH, 1O 3i 30UIbIIEHHSIM padialliiHOro
BIUIMBY 301JIBITYEThCS i iIMOBipHicTb iHmyKIii LIK.

VYV nmesaxkux oci® mepcoHany BUSIBJEHI ITOOIMHOKI
KJIITUHU 3 TBOMa XpPOMOCOMHUMM OOMiHAMM — Y TPb-
0X i3 mpeacraBieHnX B Ta0J. | i y YoTUphOX i3 26 perir-
4. [HAMBiAyaAbHUIA BiICOTOK TaKUX KJIITMH CKJIaJaaB
0,10—0,40. Mu BBaxkaemo, 1110 HasIBHICTh Y KPOBI TIep-
COHaJly KJiTMH 3 JBOMa XPOMOCOMHMMM OOMiHAMM,
CBiIUMTH MPO BHECOK BHYTPILLIHBOTO ONPOMiHEHHS B
3arajibHy J03y OIPOMiHEHHSI BHAC/iJOK iHKOpropalii
B OpraHi3M pamioHYKJidiB, 1110 MPUCYTHi B TIOBITpi Ha
pOOOYUX MiCLISIX.

Po3paxoBaHi 3a 4aCTOTOI0 XpOMOCOMHMX OOMiHiB 3
¢dparmMeHTOM Yy HiMpoIMTaX KPOBi iHANBIIyaTbHi yce-
peaHeHi MOTIMHEH] 1031 ONPOMiHEHHSsT 6 0cib mepco-
Hany ckiaganu Big 102,5 mIp no 371,0 mIp (Tada. 1).
ToOTo, po3paxoBaHi 6i0J0TiIYHI 403U CYTTEBO IEPEBU-
IIyBaJIM 3HAYEHHS 03, BU3HAUYeHi MeTomaMu i3md-
HOI AO3UMeETpii, i, TOJIOBHE, JO3BOJEHUN JIMIT 103U
npodeciiHOro ompoMiHeHHS.

Oco0u, sIKi 3a pe3yJabTaTaMi IUTOTEHETUIHOL 031 -
MeTpil OTpUMaJidi HagHOPMATHUBHE OIIPOMIHEHHS,
BiTHECEHi JO TPyNU PU3UKY i TOTPEOYIOTh MMOCUJIEHOTO
MEIMYHOIO HAIJISIAY IJII CBOEYACHOTO IIPOBEICHHS
npodigaKTUYHUX 3aXO0/iB i pAaHHBOTO BUSIBJICHHS 03-
HaK MOXJIMBOI KJIiHiYHOI NaTOJIOTi].

BBaxkaeMo, 1110 BUSIBJIEHI BUNAAK1 HAAHOPMATUBHO-
Tro ONpPOMIHEHHS IepCOHaly OOYMOBJIEHi, B IEpIIy
yepry, HEIOCTaTHIM YCBiIOMJIEHHSIM OKpPEMHMU
npauiBHUKAMU IIKiAJUBOI il pagialliiHOro YMHHUKA
i, K HacJigoOK, BUKOHAHHSIM YacTUHM poOOIT B 30Hi
BILJIMBY OMIPOMiHEHHS 0€3 KOHTPOJIIO MEPCOHAIBHOIO
JIIO3MMETpa 3 METOIO TTIOHOBXKEHHSI 3araJIbHOTO TePMiHy
pobootn B 30Hi YAEC. IlepeorpomMiHEHHST OKpPEeMUX
0ci0 3 mepcoHajy € TaKOX HacIiIKOM HeIOCTaTHbOIO
PIBHS KOHTPOJTIO 3 OOKY CJIyX0 pafmialiiHO1 6e3MeKu i
OXOpPOHU Mpalli CTaHLIil.

BUCHOBOK

Po3paxoBaHi 3a 4acCTOTOI HECTaOUTBHUX XPOMOCOM-
HUX OOMIiHIB i3 CyNPOBOIXXYIOUMM MapHUM (parMeH-
TOM J03U1 BiIHOCHO HEAABHBOTO OMPOMIHEHHS ILECTU
0ci0 TepcoHaly 3HaAYHO TePEeBUIIYIOTH 103U, BU3HA-
YyeHi MeTogaMu (pi3UUHOI 1O3UMETpil i JIiMIT 103U MPO-
¢eciiiHOro ornpoMiHEHHSI.

CMUCOK BUKOPUCTAHOI NNITEPATYPH

detected in blood lymphocytes of non-irradiated con-
trols. Presumably the probability of the CR induction
will increase with growth of radiation exposure.

The single cells with two chromosomal exchanges
were detected for some persons: for three ones from
the presented in Table 1 and for four ones from the
rest of 26. The individual percentage of such cells
was equal to 0.10—0.40. We consider that the pres-
ence of cells with two chromosomal exchanges in the
blood indicates the contribution of internal exposure
to the total radiation dose due to the incorporation
into the body of radionuclides, which are available in
the air at the workplace.

The averaged individual absorbed doses for 6 per-
sons, which were calculated on the frequency of chro-
mosomal exchanges with a fragment in blood lym-
phocytes, are ranged from 102.5 mGy to 371.0 mGy
(Table 1), i.e. the calculated biological dosages
exceeded significantly the dose values determined by
the physical dosimetry methods and, most important-
ly, the professional exposure permitted dose limit.

Persons, who have received an over-exposure in
accordance with the cytogenetic dosimetry results,
have been classified as the risk group and they require
the intensified medical supervision for the timely
conduct of the preventive measures and an early
detection of signs of the possible clinical pathology.

We considered that the detected cases of an exces-
sive personnel exposure are caused, first of all, by the
lack of awareness of the individual workers of the
harmful effects of the radiation factor and, conse-
quently, the performance of part of the work in the
radiation exposure zone without the control of a
personal dosimeter in order to prolong the overall
work time at the ChNPP site. The over-exposure of
some staff persons is also a consequence of the insuf-
ficient level of control by the ChNPP radiation safe-
ty and safety work departments.

CONCLUSION

The doses calculated from the frequency of unstable
chromosomal exchanges with the accompanying
pair fragment for 6 recently exposed staff persons,
are exceeding significantly the doses determined by
the physical dosimetry methods of the occupational
exposure dose limits.
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