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Llesab: OLEHUTh PUCK CMEPTHOCTH OT MILEMUYECKON OOJIe3HU
cepaua (MBC) B koropte pabOTHUKOB MPOU3BOACTBEHHOTO 00BEI-
Henus (ITO) «Masik» B 3aBUCMMOCTU OT JO3bl BHELUIHEro ramma-
00JIyueHUsI U BHYTPEHHEro ajbda-o0JydeHus] ¢ YIeTOM Hepaaua-
LIMOHHBIX (HaKTOPOB.

Martepuan u metonst: CmeptHocts oT UBC (konst mo MKB-9:
410—414) 6b1a usyvyeHa B koropre 12210 pabotHukoB 10 «Masik»,
BIEPBbIC HAHATHIX HA OJIMH M3 OCHOBHBIX 3aBOJIOB (PEaKTOPHbIN, pa-
JNMOXMMUUYECKUI WM TUTYyTOHMEBbII) B nepuon 1948—1958 rr. u Ha-
omonasiuxes 1o KoHua 2000 r. CpenHsis 103a BHEIIHETO TaMMa-
00ayuyeHus1 (+ ctaHmapTHoe oTkioHeHue) coctapuia 0,91 + 0,95 Ip
(99 % nipouenTub 3,9 Ip) y myxunn u 0,65 + 0,75 Ip (99 % npouen-
TUIb 2,99 Ip) y KeHIIMH. Y paOOTHUKOB C KOHTPOJIMPOBABLIMMCS CO-
nepxanuem “’Pu (30 %) moraomeHHas 103a BHYTPEHHETO anbda-
00JIy4eHUSI MeYeHU MCII0Ib30Balach B KQUECTBE CYppOraTHOM OlleH-
KU JI03bI Ha MBIIILIBI, KOTOpasi, B CBOIO O4Yepe/lb, BEPOSITHO, JOJKHA
KOPpEeJIMPOBATh C 10301 00JIy4eHUsI KPOBEHOCHBIX cocynoB. CpenHsis
MOTJIOIIEHHAs 1032 BHYTPEHHETO ajib(a-00ydeHUs] TIeUeHU OT MH-
KOPIOpUpoBaHHOTO *’Pu (+ cTaHapTHOE OTKJIOHEHME) COCTAaBUIA
0,40 = 1,15 Ip (99 % nipouienTib 5,88 Ip) y myskuun u 0,81 £ 4,60 Ip
(99 % mpouenTwib 15,95 Ip) y XeHIIMH. AHATU3 BKIIOYAT OLIEHKY
oTHOcHUTeNbHOTO pucka (OP) mo MeTony MakCMMaIbHOTO MPaBIOTIO-
JIOOMSI 1Sl KATErOpMiA U3 OJHOM WJIM HECKOJIBKUX TIEPEMEHHBIX € T0-
MpaBKoOii Ha Apyrue nepeMeHHblie. [IToMUMO KaTeropuitHOTo aHaIu3a,
OBLIIM MOCTPOEHbI TPEHIbI CMEPTHOCTH B 3aBUCUMOCTH OT J103bl 00JTY-
YeHMs ¢ TOMOIIbI0 MeTona [TyacCOHOBCKOI perpeccuu. AHaIu3 po-
BoauJcs ¢ momonibio Mmoaysisst AMFIT nnporpammbl EPICURE.

Pesynpraret: B nzyuaemoii Koropre 65110 BbIsIBIeHO 1495 ciryva-
eB cmeptu ot MBC. CmeprHocth o1 MBC 6buta cTaTMCTUYECKH
3HAYMMO BbIIIE Y PAOOTHUKOB, MOABEPTIINXCS BHYTPEHHEMY ajlbda-
00JIy4eHMI0 B TIOMIONIEHHOM 103¢e Ha neyeHb 0,1—0,5 wiu >0,5 Ip, no
CpaBHEHMIO ¢ PaOOTHUKAMM, Y KOTOPBIX 103a Obu1a meHee 0,1 Ip, He-
3aBUCUMO OT ucrnojb3oBanus 0, 5- 10- 15- wim 20-neTHero jar-me-
puona, orpaHuYeHUs HabmoaeHUs T. O3epCKOM U TTOMIPABOK Ha Hepa-
NMALMOHHBIE (haKTOpbl (apTepuaibHasl TMIEPTOHUSI, MHAEKC MacChl
Tesa, MPOIOJIKUTEIbHOCTh PAa0OThl Ha MPEANPUITUHN). YCTaHOBJICHA
CTATUCTUYECKM 3HAYMMasl TEHACHIIUS K YBEJIMUEHUIO CMEPTHOCTH OT
WBC ¢ yBenrueHreM MOTIOIIEHHO 103l BHYTPEHHETO alib(a-00:1y-
YeHus MeYeH OT MHKOpropuposaHHoro “YPu. B koropre paboTHU-
k0B [10 «Masik», BriepBble HAaHATBIX Ha OJMH 13 OCHOBHBIX 3aBOJIOB B
nepuon 1948—1958 rr., craTUCTMYECKU 3HAYMMON 3aBUCUMOCTU
cMepTHOCTH 0T MBC 0T cyMMapHOii 103kl BHEIIIHETO raMMa-o0.1yde-
HUS HEe OBLIO BBISIBJICHO.
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ABSTRACT

Purpose: Study of the mortality risk from ischemic heart disease
(IHD) in a cohort of workers of the Mayak Production Association
(Mayak PA) with regard to exposure doses from external gamma
radiation and internal alpha radiation, accounting for non-radiation
factors.

Material and methods: The mortality from IHD (ICD-9 codes:
410-414) has been studied in a cohort of 12,210 workers first employed
at one of the main plants of the Mayak PA (e.g. reactor, radiochemical,
or plutonium production plants) during 1948—1958 and followed up to
the end of 2000. The mean gamma dose (£SD) was 0.91+0.95 Gy (99 %
percentile is 3.9 Gy) for males and 0.65+0.75 Gy (99 % percentile is
2.99 Gy) for females. In this study of monitored workers with measured
Pu body burden (30 %), absorbed liver dose from plutonium alpha
exposure was used as a surrogate dose to muscles, which should correlate
to dose in blood vessels. The mean absorbed liver dose from incorporated
*Pu (£SD) was 0.40%1.15 Gy (99 % percentile is 5.88 Gy) for males
and 0.81£4.60 Gy (99 % percentile is 15.95 Gy) for females. The
analysis included an assessment of relative risk (RR) based on the
maximum likelihood for categories of one or several variables with
adjustment to other variables. In addition to the categorical analysis, the
mortality trends were plotted with regard to radiation dose applying
Poisson regression. The analysis was performed applying the AMFIT
module of EPICURE.

Results: Total 1,495 IHD deaths were identified in the study cohort.
The THD mortality was significantly higher in workers exposed to
internal alpha radiation at absorbed liver dose of 0.1-0.5 Gy or >0.5 Gy
versus those with absorbed liver dose below 0.1 Gy independently to
0.5-, 10-, 15- or 20-year lagging, the follow-up restriction to Ozyorsk,
and adjustment for non-radiation factors (e.g. arterial hypertension,
body mass index, employment period at the Mayak PA). However, the
analysis of effect modifiers has only revealed statistically significant
differences in males due to the higher death rate. A statistically
significant increasing trend against total absorbed liver dose from
plutonium alpha exposure in the IHD mortality was found. However,
ERR/Gy was weaker and not statistically significant after adjusting the
external dose. No statistically significant differences in the IHD
mortality were found against total external gamma dose in the cohort of
Mayak workers first employed at one of the main plants in 1948—1958.
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