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Lleap: M3yueHre BO3MOXHOI CBSI3U MEXAYy BOZHMKHOBEHUEM
3JI0KaYeCTBEHHBIX OMYXO0JIEH MEeYeHU 1 XPOHUUECKUM ajibta-o0iryde-
HHMEM, XPOHUYECKMM raMMa-00JyyeHueM 1 HepaJlualMOHHbIMU (hak-
TOpamMu pucka (TaKUMHU, KakK 3JI0yNOTpedIeHe aKorojeM, KypeHue,
BHUPYCHBII TEMATUT, XPOHUYECKUE 3a00JIEBAHMSI MUIIIEBAPUTETHHOM
cucremsl) y paboTHuKoB 1O «Masik».

Marepuan u Metonbl: [IpoBeeHO UcCIenoBaHUE METOIOM «CITy-
Yaii—KOHTPOJIb B KOTOPTE», BKITIOYAtolee 44 cirydast 37T0Ka9eCTBEH-
HBIX OITyXOJIel MeUYeH!, TMarHOCTUPOBAaHHBIX ¢ 1972 1m0 1999 1, m 111
CiTy4aeB KOHTPOJsI (Juiia, He 3aboseBiue pakom). [loMmumo oGmieit
TPYMIIBI 37T0KAYeCTBEHHBIX OIMYXOJIei MeueH!, ObUTU TakKe OTIeTbHO
MPOAHAIU3UPOBAHBI PA3TUYHbIE TMCTOJIOTMYECKIE TUIIBI 30Kaue-
CTBEHHBIX OmyxoJjieil neyeHu: remanrunocapkoma (I'AC), renmaTorien-
mosipHblii pak (I'LLP), xonanruouenttonspHblit pak (XLP).

Pesynbratel: TAC ObUIM CYILLIECTBEHHO CBsI3aHbI € ajibdha-paana-
LIMOHHBIM BO3JEUCTBUEM B 03¢ D > 2,0 Tp (cooTBeTCTBYIOILIEE CO-
nepxaHuio 2*Pu B opranusme > 20, 4 kbBK) (p < 0,003), TLIP o6Hapy-
SKWJIU JTUIIB CJIa0yIo CBSI3b C D >2,01p (0,05 <p<0,1). OTHOUIEHUE
wancoB (OL) nnsa TAC 6bto 41 ,7 (AA: 4,6—333) B nuama3oHe
>2,0-5,0pu62,5(AN:7,4— 500) B anarasone > 5,0—16,0 Ip. At-
TpubyTUBHBIN puck (AP) coorBercTBoBai 82 %. st FLIP OLL coot-
BercTBOBaJIO 8,4 (0,8—85,3; p <0,07) B rpymrie ¢ D> 2,0-9,3 Ip. st
ykaszaHHoi1 rpymmsl AP 6611 14 %. CBsi3b ¢ OGLIMM BHELIHHM raMMa-
obayuenurem (D ) niusa I'LP u KoMOMHMPOBaHHOM TPyMIIbl BCEX Meve-
HOYHBIX OIyXOJieil BbIsABJsUIACH IPU BbipaxeHun D B Buie Hemnpe-
PBIBHOI BapuaHTbl. CBSI3b MEXIY 3/10yMOTPEOJEHUEM aTKOToIs 1
I'LP, a Tak)xe KOMOMHUPOBAHHOM TPYIIIOI BCeX pakoB Obljia BbIpa-
xkenHoit ¢ O = 3,3 (1,2-9); AP=41 %wu 3,3 (1,4-7,5); 29 %, coot-
BETCTBEHHO.

3akioueHre: MeToJoM «CIydaii—KOHTPOJIb» B KOropTe padboT-
HUKOB [TO «Masik» 0OHapyXeHO, 4TO OTIEJIbHbIE TUCTOJIOTUYECKUE
THUIIBI 3T0KAYECTBEHHBIX OTYXOJICH TIeUeHN OBbLTH MPEUMYIIECTBEHHO
00yCIIOBJIeHBI pa3IMuHbIMU (hakTopamu pucka. [AC Obutn 00yCI0B-
JIEHBI, TJIaBHBIM 00pa30M, BHYTPEHHUM ajib(a-paaralliOHHBIM BO3-
neticteueM. ['LIP Obur mpenMyIiecTBEHHO OOYCIOBIEHBI 3JI0YIO-
TpeOJeHUeM aaKorojsi U B MEHbLIeH CTeNeHU — BHYTPEHHUM
anbha-o0aydyeHrueM. BiausHue BHELIHEro raMma-paaualiioOHHOIO
BO3/IEHCTBUSI OBbLIIO 3HAUUTEJILHO MEHEe BhIPaKEHHBIM, UeM BIIUSIHUE
abha-yacTUIL U 3J10yNOTPEeOICHUE aTKOTOJIEM.

KnwoueBble ciioBa: onyxoau neuenu, 003bl, eamma-ooay4eHue,
2*Pu, ankoeons

ABSTRACT

Purpose: This Mayak worker-based study focuses on evaluating
possible associations between malignant liver tumors and chronic alpha
irradiation, chronic gamma irradiation, and non-radiation risk factors
(alcohol consumption, smoking, viral hepatitis, chemical exposure,
and chronic digestive diseases). This is the first multivariate study relat-
ed to liver cancer among Mayak workers.

Material and methods: The study was performed using the nested
case—control approach and includes 44 cases of malignant liver tumors
diagnosed from 1972 to 1999, and 111 matched controls. Adjusted odds
ratio (OR ) was evaluated relatively to a group of workers with alpha
radiation doses to liver (Da) <2.0 Gy.

Results: Dose estimates of Da >2.0 Gy (corresponding **Pu body
burden estimates >20.4 kBq) were significantly associated (p < 0.003)
with the occurrence of hemangiosarcomas (HAS), but only marginal
significance (0.05 < p < 0.1) was found for hepatocellular cancers
(HCC). The OR for HAS was 41.7 [95 % confidence interval (CI):
4.6—333] for agroup with D in the range of > 2.0—5.0 Gy and was 62.5
(7.4—500) for a group with D >5.0—16.9 Gy. The attributable risk (AR)
was calculated as 82 %. For HCC OR , was estimated as 8.4 (0.8—85.3;
p <0.07) for a group with D in the range of >2.0—9.3 Gy. For the
indicated group, the AR was 14 %. An association with high external
gamma ray doses (D ) to the total body was revealed for both HCC and
combined liver cancers, when dose was treated as a continuous variable.
However, we find no evidence that chronic low doses of gamma rays are
associated with liver cancer occurrence. Cholangiocarcinoma (CHC)
was not associated with either alpha- or gamma ray exposure. As
expected, an association between alcohol abuse and HCC was inferred
[OR ;= 3.3 (1.2-9); AR =41 %] but not for CHC or HAS.

Conclusion: Based on this nested case-control study using data for
Mayak PA workers, it was revealed that specific histological liver tumor
types were primarily related to different risk factors. HAS was primarily
related to internal alpha-radiation exposure. HCC was mainly associated
with alcohol abuse and to a lesser extent with internal alpha radiation
exposure. Malignant liver tumors were associated with D, and alcohol
consumption level (abuser vs. non-abuser) and D was near the
significant level.
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