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Medical Consequences of the Professional Exposure:
Carcinogenic Risk in the Cohort of “Mayak” PA Workers

PEOEPAT

Lenb: OueHKa KaHLIEPOreHHOTO PUCKA MPU MPOJOHTUPOBAH-
HOM MPO(DECCUOHATPHOM PaIallMOHHOM BO3IEHCTBUHU.

Martepuan ¥ _MeTOIbl: DMUAEMUOIOTUIECKOE UCCleI0BaHUE
MPOBENCHO B Koropte nepcoHana [10 “Masik” Ha OCHOBE MEIUKO-
IO3UMETPUYECKOTO PErucTpa, 0ObeIUHSIIONIero okouo 19 Teic. pa-
GOTHUKOB, MOCTYMUBLINX Ha PabOTy B PEaKTOPHBIN, paalMOXUMUYe-
CKUI1 U TUTyTOHUEBBIH 3aBoAbI B 1948—1972 rr. O1ieHeH cTaHAapTU30-
BaHHBIN 1O BO3pacTy oTHOocUTEIbHbIN pucK (COP) M U30BITOYHBIN
oTHocHTeNbHBIN pruck (MOP) Ha equHMILy 103bI BHEIITHETO raMMa- 1
BHYTpeHHero anbda-obaydeHusi. PacueTsl mpoBeaeHbl Ha OCHOBE
CO3IAHHOI 103UMeTprUIecKoil cucteMsl “Jloza 2005”.

Pesynprarer: [Tokazano, yto COP 1 MOP nocToBepHO MoBbIlIe-
HBI 32 CYeT CyOKOTOPTHI JIO/IeH, MOCTYNUBIIUX HA paboTy B 1948—
1958 rr, T.e. B Mepuon OCBOEHUST TeXHOIOTUU. [lOCTOBEpHOE MPEBBI-
LIEHWEe KAHUEPOTEeHHBIX PUCKOB KacaeTcsi CyMMbl HAOMIOEHUN 3a
BCEMU CJTy4asiMU 3JI0KaYE€CTBEHHBIX HOBOOOPA30BAHUN — CONUIHBIX
pakoB u jelikemuii. Koacddumment MOP na 1 [p BHewrHero ramma-
obnyueHust B quanasone 103 10 4 Ip cocraui ipu 90 %-oM noBepu-
TeJIbHOM UHTepBaJie [Uisl CoMMAHbIX omyxosei 0,15 (0,09—0,20), a mist
nerikemuu — 0,99 (0,45—2,12). OtieHeH pucK paka JeTKuX IMpu HaIu-
YUK BHYTPEHHETO 00JIydeHMsI U151 CyOKOTOPTHI JIFOJICH, HAYaBIIINX pa-
60TaTh Ha PagMOXMMHUYECKOM M IJIYTOHUEBOM MPOM3BOACTBAX B
1948—1958 rr., B OTHOLIIEHNH KOTOPBIX MMEIOTCS JAHHBIE O colepxka-
HUeE TUIYTOHUSI B opraHu3me u o tabakokyperuu. MOP cmeptu ot
paka sierkux Ha 1 Ip mo3bl Ha erkoe ot anbda-uzrydeHus mpu 95 %-
OM JIOBEPUTEIHHOM MHTEPBAJIE COCTABUJI st MyX4uH 3,9 (2,6—5,8),
st keHiwmH — 19 (7,7-51), a puck ot kypenust — 9,6 (5,7—17). Bo
BCEX UCCIIENOBAHUSIX UMeJIa MECTO JIMHEWHAsI 3aBUCUMOCTD KaHLIEPO-
reHHOro 3¢ deKTa OT 103bI BHEIIHETO U BHYTPEHHETO O0JIyYeHUSI.

BeiBosbl: [IpodeccroHanbHOe MTPOTOHTMPOBAHHOE BHEIIHEE
raMMa-o0Iy4eHre B Juamna3oHe HaKOTUIeHHBIX 103 10 4 [p mpuBoaut
K TIOBBIIIIEHHOMY PUCKY CMEPTH OT COJTMIHBIX 3I0KAYECTBEHHBIX OITY-
xoJieii u neiikeMuu. BHyTpeHHee 06ydeHre OT MHKOPITOPUPOBAHHO-
IO TUTYTOHMSI BBI3bIBAET MOBBIIICHHBIN PUCK CMEPTH OT paKa JEerKHX.

Kmouebie ciosa: /10 “Mask”, ocHosHble npouzeoocmea, nepco-
Han, KAHYEPO2EeHHbII PUCK

ABSTRACT

Purpose: To estimate of the carcinogenic risk for prolonged occu-
pational radiation exposure.

Material and methods: In the cohort of “Mayak” PA personel, the
epidemiological study was conducted on the basis of medical dosimet-
ric registry, which includes about 19,000 workers hired at reactor, ra-
diochemical and plutonium plants in 1948—1972. Age adjusted relative
risk (standardized mortality ration, SMR) and excessive relative risk
(ERR) per unit dose of the external y-exposure as well as internal o.-ex-
posure were estimated. Risk calculations utilized new dosimetric sys-
tem “Dose 2005”.

Results: It was shown that SMR and ERR are significantly in-
creased because of higher risks in sub-cohort of people who were hired
in 1948—1958, i.e. during the period of technology development. The
significant excess of carcinogenic risks is observed for the total of all
malignant neoplasms, total of solid cancers and leukemia. The ERR
per 1 Gy coefficients for external y-exposure in the dose range below 4
Gy was 0.15 (0.09—0.20 with 90 % confidence interval) for solid can-
cers; for leukemia 0.99 (0.45—2.12 with 90 % confidence interval). In
relation to internal exposure risk was estimated for the lung cancer in
the sub-cohort of people who started working at radiochemical and
plutonium plants in 1948—1958 and have data on the measured pluto-
nium body burden and smoking. ERR for lung cancer per 1 Gy organ
dose from Pu a-exposure was for men 3.9 (2.6—5.8 with 95 % confi-
dence interval), for women — 19 (7.7—51 with 95 % confidence inter-
val), lung cancer relative risk in smokers was 9.6 (5.7—17 with 95 %
confidence interval). In all studies there was linear dependence of car-
cinogenic effect from external and internal exposure.

Conclusion: Occupational prolonged external y-exposure in the
range of accumulated doses as high as 4 Gy results in excessive risk of
death from solid malignant neoplasms and leukemia. Internal exposure
from incorporated plutonium increases the risk of death from lung can-
cer.
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