AR 645 (2012)-09-P1
[[RE]

EECEPOBFAENEROD =Y ALIZDONT

FrAk R D

EZ &

ER  FA3EIH ORBAKRERICG &t & Z o 7o @B R FE M, EROBFBREEC OV TOBEMIGE, L
DU ERIZO BRI ER SN TV HEEIZHMON TR, RFIEO BB EORIL»LIX B Ra =y
LIZOWTHAERET 2L TH D,

7% : Pub-Med T Tpolonium| %>> Tsmoke] . ltobacco) M2FHTHRHE LG OLNIZT0ML, ZD 5 Hid
AR LR LB L ORIEMEM OFERCONEEZRHE L, Au=v 203, Bk, A L OBEM, ZERE - R
BRI LIZONTE L OB LT,

R 1986EDF =L ) 7 A Y FFFMATE T SR OHINE 22 o7z, BRIUAFET A= AOHFTHRr =7 A
210078138 4 H e b RV, AMEICHEZ < B E. o MA I LEERIN2061CHEET D, affiTBEDOA
B JE A @i L7 T SN L NS IRE S 72 B, R e = 22108 72X ZERICE TV D 2 & 1H19404F1%
WCEBEICH L T, ERMOAZ2GTEIREPICLER SN TND, MinbRINEhizR e = 52100358 3 LM
RZIEE L a iz il L, MlRND N AZGE LEEAR T, RNe =7 L2103 OMOFHBRO 10065 b THY | 72
ECRRG= S et IR EORBWE L OB TR RRBEIER ZBLOT, i A OMBAEIIR r =7 521055
BT 27X T2 L ViR E4A0ER TR LR GOSN Lz, F7o, 2 ZStoNEc LR =
T L2100 DWW TIEBRTA0E L LRI B A TR Y | FREEIMBITHE LRV & 5 ICHEERIEL 7=,

W R EIEER AR e =T AoV TIE A IZEIY B o T, BENERAEFETHD, BBRETDH
EEANTORE =7 K210 ERRBOMRBETH 5,

[cigarette] .

F—U—F:Ru=U L TITHE, B, 2 A, NESCE

DHEfT S, ZORBELERIN>oH 50, —F., =X
ZHEIC G R E BN E TV D FE TR RT
SHBHLTWEIZE o b THNETIT—FICIEER

&8

il

20114E3 A 1ITH O AR RERICH EE R o2 EE
JFRFHIT X5 O S T E R R EFHELETH
%o A, BRI & 2 HISED O REIZB T 2598
OV TIERBIMRBBBENLEICLR D LB,
BUTE, Hug R 1O kh LTI HRR IR S AR IE D fE R 72 & 7>
b, WMERNERIN—TIZE > THIRBET o —HmE%E

HBENTWRY, 2 bORERYEIC & Dk
FRPEE(CB T D BRI TR0,

AlEl FAE IR EDTE LG LS 7213 TP D ikt
MUETh oA r =0 MCET DM EHREL, T b
DHIANBEN LR =7 ADOERIEZEIZSONWTE & OH
15,

D BER S AR (REEHE

EATLEERR LS - HAE R (Ino Toshihiro)
FEFS IR I T /R T 1-7-1 (7 370-0006)
FERG /X — 2 KRR 2

E-mail : ino—t@sk9. so—net. ne. jp



Ak

SCHRIRFRPub-MediZ 7 7 2 A L, 19644 LI DR LT
[polonium] 7> [smoke] . &HBHWE lcigarette] .
DT Ttobacco) M2FETHE LIz, 20114E12H B
7E. Polonium/smoke C50743C, Polonium/cigarette T50
. Polonium/tobacco TT0Fm XN Sh/=, Fi2E D
507m SCITFERHE DTORM I E A TV 272D, #BEUET70
X Thol, TDHH, i (review article) 87
L ThHoT29, TOSGMLEETL LT, X bITHIIHFER
2008F LA DR E R S HIBIM L Z DONEFIC OV THHAE L
Too TALH O « REFMXONEN LR =7 LADH
P ISR, B A L D BEE 2B & DRIfR 7R £

DNWTHIRE LTEL D, ZNITONWTHEE LT,

m R

19864\ v T DF =)V ) TA VIZBWTREI 725
FEHEEORIE TORSCEIE36 : 34 & BME AL 2205 -

77
Ae=vhIvl—- - Fav -l TRALINT
JR 58T D ILHFR (GLFERLFIEPo) ThH D, AEERS

LLTIY T U RIIOEIRTT RU22203 T 5 Z &I
LoTHRur = 2218840, SDBITAR= L2180
B2 Ltk Be=r 22148 L OWER =7 L2100
ACD (1) . RLISRTHRICERIUAFET 58 R
=T LAOFTHRE = L2100 -3 138. 48 LK b
<L oYU T DOI00fERE DHETHE DR & % FF,

A =17 52100F, AR OEEIC K > TS
T D RIBSEEHE O TREW R TLHETH Y,
I Z S EEND, FRERZXAVF—FFFD
TNNT7ERBRIL, U7 VRO ETH D EERR
2061ZHAET D, TV T 7 BT BN O A EE & il
RS DR & B J % Bl L TR A~RA LRV O
T, NSRBIV L ANMHIENBE L 0D, O F
V. K= L2105 G TefdE 2 BRI, KN CHEE
E5]hek7: Tt g b R R e o

Ru =7 22103 7-1X 2 DEPITEENTND Z &1
LQ40FEARUCBEICHIBA L T, iRz oEhoFRr =7
D210 FICTIX ARG T 2 VB> T A ROAEE
DHRIN E i, EloEREOLZ L TRIEERICOER

WAL 6% (2012) -09-P2

fIE S g RO IR
YU BN L ig
Ra-226

E LR B TlE1—2cm
F8#E T TlXA0uET

. b
R ¢

A

i)

L5y
5/ =

1 FREZEFORO=DL

SNTND, HIXZ 2% D Z LTk i RiiEns
Ao =7 K210 3 EE L TRE DO LB &9
DT ENHESNTND, & LR =7 52100% o #f
AL, MIADNAZES LRELRT I EI25

(K1) , Re=7 521012 L5 DN ABEBEIZZE OO K
FHRO100fE BRI TH Y . = brt IO FRRIK
Fie EORFEWE L EAMERENDZLicky, &

2R A e TR 2 BT,

JifiAs AT DFELCFI DR TITAI16 S — b b D Jilth
PR SN TV D, 1 HAORDBER TITAERO0. 43—
v b 2BETI0O — UL M2 D, E RO Tk
ANE—RAE—F—TIE1 H0.83I U —~UL , 365H%
DT D L0 3 —~UL NI/ D, 1 H Y72 OfUH
MBI, ~NE—RXT—H—T1 B40ARES 5 H41T, 1
AT DK0.02 mSVICHY T 5 Z &2 D, —J7. ES
LY NP UREIXLESHED0.063 ) —L FTH D
DT, 300[EHRFET D L15I U T —~Yb MIA2Y, 1 H20
ROWBEF L F%IC2 5 (K2) . HoXKERRZ T

DNAEE (X th D SR D 1001E
hoEEMELHBRILTEESES

|

ffiASA TOHFETH TIX16Sy

407K/ B2 1EE T(0.4Sv/4E - 10Sv/254F
Heavy smokerTIl40.83mSv/H
A/331AK3H71=10.02mSv

4

204/ B L1EE = 300[E1X#R
B2 Po-2100EHRE




1E®H7ZY0.6IV > —~Ub b, JWHCTIZ1IEHEY
1002 Y v —L b THD (X3) .

K413 A a =7 K210 %4 & R OBIfR 28 LT
Do WA A OFEETIB EA04ER] TR LD S s
OEERHEM LTz, 8 EROT —2 1 bidRe =7 A
21012 X 2 Il AR ITHE CTh 2, R=aFr - K
H—NT X T HDNET 4 — ORI L0 B T
KV ESPV AR T E IR E THEPAME DR BAT L,
ZORERMENEEN Lz, 7 4 VE—OWRITRTE B
XA D inducer Tdb 2 KRG K OB 2D S,
HHE D inducer T DX TR = b I A HINS
Wb, 0, BEROIZZIIERE LY VRS
KGH, ZTORRRE =T 2L GLFEITRY, B
D LTz s S Tn 5,

20084, Monique & %0 (% 721X Z & #k o> N S0 4 W 5%
L. ZORNEZHRE LT, ThITL DL, X ZafiT
IR ZHICEEN TV AR =7 5210125V TIREEIZ40
FLERIDBHI - TBY, ZLTHYDEEME» LK
FRRMEEBRET D HEERBRTZN, K LiahoTzt
DZETHDH, FTOMHITET DT EIBIH
HLAnE iz, 2L THERARICHARWVEHITH
WASEDNENTTCWEDZ ETHD (X5) |

5 =B

A Bl O SCEREORBHE R OF T, Ak L 72 Monique &
20 IR AT T 2 S TITA0FELL LRI B 721X T R
0= A2108F DM ONWTERI LT\ DEEL
HMICHRE L TWD, P TR atiIEALDE
EEWHICARE S, [ LEHITARE SERVED
RN CTIE 2 03T Tz & O SCE AR ]S Lz,

ZOZEIFECNENRITATHY, D TEETH
HEBbND, BATCIZZEEDOTTIIINODHEESL
EOZTIEDTWDIDNARHTH S, WBREOIXZ
WhHORa =7 L2104 EHEOLO LY £ Ku=y A
210 B ATVD L RESNTNDEDOT, ARIZZEE
EEEOTIE I, X ZE PR =7 L21081E % 7
HIZEBL, AR LZ2TFNERbRnWeEE x5, 17l
EH IR I athido Sy = VISR E AR a =7 5210
DIER AT DWTHFE L, BYEH I3 LTl 2
EENDHHBHE R T =7 521012V T & ) &1

AR 645 (2012) -09-P3

MHBDAENDEE
MAEBOM S£6a:3)—~NILb

10900 7000~10000
-8 =
[ 1000 } 10
@ ® Zh&Y) PR

e BETIRER
S, e303 EL
mRD') 2/ K@D 100 m
75271513

TOERBRFR (FR@) gg%xg; YE2 =9

—RADRERE
(£@.ERGTRIIRL

ma~—1—3—-2% 01 BoxgsEgB(1E)

RZRTEE

0.01 *BEOXBEERE(1E)
- EEBDORBEEE
(£R)

H3 MEROANEADEZE

¥E
e || BE |

4 Po-210D 5%z & #BME

Waking a sleeping giant: the tobacco industry's

response to the polonium-210issue
Monique E et al. AmJ Public Health 2008; 98:1643-50

The major tobacco manufacturers discovered that
polonium was part of tobacco and tobacco smoke more
than 40 years ago and attempted, but failed, to remove
this radioactive substance from their products.
Internal tobacco industry documents reveal that the
companies suppressed publication of their own
internal research to avoid heightening the public's
awareness of radioactivity in cigarettes. Tobacco
companies continue to minimize their knowledge
about polonium-210 in cigarettes in smoking and
health litigation. Cigarette packs should carry a
radiation-exposure warning label.
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Radioactive Polonium in Tobacco Smoke

Abstract

Background : Since the accident at Fukushima Daiichi Nuclear Power Station in March 2011, public concern
about radiation hazards has been increasing in Japan. However, there is little information available on
radioactive materials in tobacco smoke. This study was to investigate and report on polonium in tobacco
smoke with a review of previous articles.

Methods : Two words— “polonium” and “smoke” (or “cigarettes” or “tobacco” ) were entered as search

items in PubMed. A total of 70 articles, including nine review articles, were obtained. By investigating the
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nine review articles as well as new articles (from the last five years), the article summarizes and
discusses the toxicity and origin of polonium in tobacco and the relationships between lung cancer,
polonium, and passive smoking

Results : No increase of articles on this topic was found after the Chernobyl disaster in 1986. The half-life
of polonium—210 is 138.4 days, the longest of the polonium isotopes that exist in the natural world. The
principal resource in which polonium—210 is found is food, especially fish. The isotope emits alpha rays and
decays to a stable Pb—206. As alpha rays cannot penetrate the keratin layer of human skin, internal exposure
is more significant than external exposure. Polonium—210 can be found in passive smoke as well, and reach
the bronchopulmonary apparatus, shows up especially in the bifurcations of the segmental bronchi after being
absorbed into the 1lung, where it emits alpha rays that induce carcinogenicity by DNA damage. Its
carcinogenicity 1is 100 times greater than that of other types of radiation and is strengthened 1in
association with other non-radioactive carcinogenic substances like tobacco—specific N-nitrosamine. There is
evidence that in the last 40 years a histotype change in lung cancers has been noticed, shifting from
squamous cell carcinoma to adenocarcinoma. According to internal documents of tobacco manufacturers, they
have been aware of the presence of polonium—210 in smoke since 1960 but have concealed its existence
intentionally

Conclusion : The fact that polonium-210 is found in tobacco smoke is very important but has not been widely
noticed by mass media. Therefore, in Japan, the measurement and spreading of awareness about polonium—210
exposure is an urgent task.

Key words : Polonium, Tobacco smoke, Passive smoking, Lung cancer, Internal documents
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