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PEOEPAT

lesb: OLIEHUTh PUCKU 3200J1€Ba€MOCTH U CMEPTHOCTH OT Lie-
pebpoBacKyisipHbix 3aboseBanuii (LIB3) B koropre paGOTHUKOB
MEPBOTO MPENNPUSTUSI ATOMHON MPOMBIILIJIEHHOCTH — MPOU3BOI-
crBeHHOTO 00BbenuHeHust (ITO) «Masik» — B 3aBUCUMOCTH OT J03bI
BHELIHEro raMMa-o01y4yeHus 1 BHYTPEHHeEro ajibda-o0ayuyeHus oT
MHKOPIOPMPOBAHHOTO IJIYTOHUS C YYETOM HepaauallMOHHbIX (hak-
TOPOB.

Martepuan u Meronbl: 3abojieBaeMOCTb U cMePTHOCTL OT LIB3
(konpl o MKB-9: 430 — 438) 6111 uyveHsl B koropre u3 12210 pa-
60THUKOB [10 «Masik», BiepBble HAHSTBIX Ha OJIMH U3 OCHOBHBIX 3a-
BOJIOB (PEaKTOPHbIN, PAAMOXUMUYECKUI WIIM TJIYTOHUEBBII) B Te-
puon 1948—1958 rr. u Habmonasimuxcst 1o kouia 2000 r. CpemHsis
cyMMapHas 103a (£ cTaHAapTHOE OTKJIOHEHME) BHEIHero raMMa-
ob6nyyeHust coctaBwia 0,91 + 0,95 Ip (99 % npouentunb 3,9 Ip) y
myskuuH 1 0,65 £ 0,75 Ip (99 % nipoueHTunb 2,99 Ip) y xeniumH. Co-
nepXaHue rIyToHus-239 6bu10 n3MepeHo y 30,0 % pabOTHUKOB U3y-
yaeMoii KoropTbl. ¥ paOOTHUKOB, KOHTPOJIMPOBABILIMXCS HA COIEP-
JKaHUe MIyToHUus1-239, cpenHss (+ CTaHAapTHOE OTKJIOHEHUE) CyM-
MapHasl MOTJIOILEHHAsI 1032 BHYTPEHHETo albda-o0yyeHus eueHn
cocraBwia 0,40 = 1,15 Ip (99 % npouentwib 5,88 [p) y MyxXuuH u
0,81 4,60 Ip (99 % npouenTub 15,95 Ip) y keHuuH. B usyyaemoit
Koropte ObLJI0 BhIsiBIeHO 4418 ciyyaeB LIB3 (BriepBbie BISIBICHHOE
3abosieBaHue) u 753 cmeprtu ot LIB3.

PesynbraTtel: 3abosieBaemMocTth LIB3 Obuta craTucTuuyecku
3HAYKMMO BbIILIE Y PAOOTHUKOB, MOJBEPTILINXCS TPOJOHTUPOBAHHOMY
BHEILIHEMY raMMa-o0JydeHUIo B cymmapHoii 1o3e 6osee 1,0 Ip. Boi-
SIBJIEH CTAaTMCTUYECKU 3HAYMMBIN TPEeH[ yBeJIUYeHUs 3a00JeBaeMo-
ctu LUB3 ¢ pocToM cyMMapHO# 103bl BHELIHETO raMMa-o00JydeHust
rocJjie MOMpaBKy Ha HepaauallMOHHbIe GaKTOPbI M BHYTPEHHETO allb-
¢a-o0syyeHUs1 OT UHKOPIIOPUPOBAHHOTO TIIYTOHUsA-239. He ObL10
BBISIBJICHO TOBBIIIEHUSI pucka cMepTHOCTH oT LIB3 ¢ yBennueHuem
J103bl BHEIIIHETO raMMa-o0JIydyeHusl 1ocjie MoNnpaBky Ha Hepaaua-
LIMOHHBIE (DAaKTOPbI U BHYTPeHHee aibdha-o0aydeHrne OT UHKOPIOPU-
poBaHHOTO TTyTOHUS-239. 3aboneBaemocth LIB3 Obuta cratucTuue-
CKHM 3HAUMMO BbIllIe Y paOOTHUKOB, MOABEPTIIMXCSI BHYTPEHHEMY
aib(a-o0JIydeHNIO NEYeHU OT UHKOPIIOPMPOBAHHOTO IJTYTOHUSI-239
B CYMMapHOi1 norsionieHHo# no3e 6osee 0,1 Ip. BoisiBiieH craTuctu-
YECKM 3HAUMMBIii TPeH 1 yBeJlnyeHus 3adboneBaemoctu LIB3 ¢ poctom
CyMMAapHOIi MOTJIOIEHHOU 103bl BHYTPEHHETo ajibda-o0ayueHust
MEeYEHU TMOcJIe MONPaBKU Ha HepaJualMOHHbIE (aKTOPbl pUcKa 1
BHELIHEe raMma-o0yuyeHue.

BriBosibl: BhIsiBIEH MMOBBILIEHHBIN pUcK 3a001eBaemocTu LIB3 B
KoropTe paboTHUKOB [10 «Masik», BriepBble HAHSITBIX Ha OJMH U3 OC-

ABSTRACT

Purpose: To estimate risks of incidence of and mortality from
cerebrovascular diseases (CVD) in the cohort of workers of the first
Russian nuclear facility — Mayak Production Association (PA) — in
relation to external gamma and internal alpha exposures taking non-
radiation factors into account.

Material and methods: Incidence of and mortality from CVD
(ICD-9 codes: 430 — 438) have been studied in a cohort of 12,210
workers first employed at one of the main plants (reactors,
radiochemical or plutonium) of the Mayak nuclear facility during
1948—1958 and followed up to the end of 2000. Information on external
gamma doses is available for virtually all (99.9 %) of these workers; the
mean (+ one standard deviation) total gamma dose was 0.91 £+ 0.95 Gy
(99 % percentile 3.9 Gy) for men and 0.65 £ 0.75 Gy (99 % percentile
2.99 Gy) for women. Plutonium body burden was measured only for
30.0 % of workers. Amongst those monitored, the mean (+ standard
deviation) cumulative liver dose from plutonium alpha exposure was
0.40 + 1.15 Gy (99 % percentile of 5.88 Gy) for men and 0.81 & 4.60 Gy
(99 % percentile of 15.95 Gy) for women. 4,418 cases (first diagnosis)
and 753 deaths of CVD were identified in the study cohort.

Results: Incidence of CVD was statistically significantly higher for
workers chronically exposed to external gamma rays in dose above
1.0 Gy. Having adjusted for non-radiation factors and internal exposure
from incorporated plutonium-239, there was statistically significant
increasing trend in CVD incidence with external gamma dose. There
was no increased risk of CVD mortality in relation to external exposure
having adjusted for non-radiation factors and internal exposure. CVD
incidence was statistically significantly higher among workers with a
plutonium liver dose above 0.1 Gy. There was statistically significant
increasing trend in CVD incidence with internal liver dose from
plutonium alpha exposure having adjusted for non-radiation factors and
external exposure.

Conclusion: There was increased risk of CVD incidence in the
cohort of Mayak PA workers first employed at one of the main plants
during 1948 — 1958 and followed up through the end of 2000 in relation
to a) external exposure taking non-radiation factors and internal
exposure into account; b) internal exposure taking non-radiation factors
and external exposure into account. There was no increased risk of CVD
mortality in the study cohort in relation to external exposure taking
non-radiation factors and internal exposure into account. There was
statistically significantly increased risk of CVD mortality among workers
exposed to internal alpha exposure to liver in doses 0.1 — 0.5 Gy as
compared with workers exposed to lower doses; however, there was no
statistically significant trend in CVD mortality with internal liver dose




HOBHBIX 3aBOJIOB B riepuof 1948 — 1958 rr. u HaGmogaembix 10 31 ne-
kabps 2000 T., yBEeTUUMBAIOIIMIICS C POCTOM: ) CYMMapHOM TO3bI
BHEIITHET0 raMMa-00JIydeHHsI ¢ YIETOM HepaauallmOHHBIX (haKTOPOB
¥ BHYTPEHHETO alb(da-00aydeHns; 0) CyMMapHO MOTIOMEHHOMN
J03bl BHYTpPEHHEro ajnb(a-obaydyeHus] OT UMHKOPIIOPUPOBAHHOTO
TUTYTOHUS-239 ¢ yueToM HepaJAuallMOHHBIX (aKTOPOB U BHEITHETO
ramMMa-o0rydeHusi. He ycTaHOBICHO MOBBIIICHUST PUCKA CMEPTHOCTH
ot LIB3 B m3ygaemoii Koropre pabOTHMKOB IIPU YBEIUUYECHUN TO3bI
BHEIITHETO raMMa-00JTIydeHHsI ¢ YIETOM HepaauallmOHHBIX (haKTOPOB
¥ BHYTPEHHETO ajTbha-00IyIeHNSI.

KioueBble clioBa: yepebposackyasapHbie 3a601e6anus, 3a001e6ae-
MOCMb, CMEDMHOCHb, GHEUWIHEee 2aMMa-00yHeHUe, 6HYMPEeHHe anbha-
obayuerue

from plutonium alpha exposure having adjusted for non-radiation
factors and external exposure.

Key words: cerebrovascular diseases, incidence, mortality, external
gamma exposure, internal alpha exposure




