L E'EM2

FHEE

2B EN B HSHENE



B R AR > b 5
LB R E R AT ettt 5
<EI72ERRRERESHMREARVEMSEAREDS 6
<EI7EERAREEAREMEARVEMSEAREDS e, 6
<E374MBERREEEREMESRUVEMSEALES> ... ettt 6
<E375EERREERSEMERRUVEMEEARE> 6
<BSENEOEARRECETMEIT 50 —F T L —TEMEREE> ... 6

<F1EBSHEDEORRBREELETIMICET 2T —F T 5L—TEMSEALE> 7
<F2RBSMEMEORRBRFLETIMET 2T —F T IN—TEMSEALE> 7
<FIEBSEDNEORERBRELETMET 2T —F T N—TEMSEALE> T
<FARBRFAHEDEOEREBEFZETMIEHT 20 —F T N—TEMSEALE> T
<FES5EMFAUEDNEOREREREFETMCET 279 —F 05T N—TEMSEALE> T
<EosRMIMEMEOERRELETMICET IV —F T 5N—TEMSEALE> T
<E7EKRIHEDECERERELETMBICRET IV —F T IN—-TEMSEALE> T
<EsRERHHEHECERERTETMICET IV —F T IN—TEMSEARE> T
<BoRBKIHENEOERERTETM BT 27 —F T ITN—TEMSEALE> T
B e ————— et e e e teteer e r e ———t e ee e ra e raees 8
L BB D R et e e 10
T o BB ettt et et ee e ettt ettt et 10
2 B R BT DT oottt et r ettt en e b nenn 10
B BB D T T oot 10
4. BKEEMDOEFRBIZSONT ... e ettt et 11
BEBB D ettt e ee e ee et ettt st en et ettt 16
I B R D B AR BT Z 0 oo, 17
IIL, TR D BT LT D LN T oot eee ettt et et e e e e e e e e s en s ee s eeee e 17
TV B T T T ettt n et ee et 18
T TR . R Rl o aE o oottt et e e e e e et 18
2 I B BTE IR oottt ee ettt e s ere s 18
B BT E I o oottt ettt et e s 18
A, FHTE oot ettt e e ettt e r et r e s e nerae et ea s 19
D . B R D A " BB oot r et 19
B . P ettt e er ettt et e et e 20
T R R B A D oottt 27
B . R A G et e e et e e 28
0. IR B O M ..ot e ena et een 50
T 0. R B e et e eanaen 50
B BB D e e ettt n e 52



V. TR LT s ettt e 68

1. TEI R B R B oottt et e e e e 68
2 ERBERBIEETR oottt sttt vt 68
B B BRI oottt eee e ST 68
B R e et a e et et r et e e e e et 68
. B TS BBt et 69
B. RIIEIEE ..ottt st as e 69
T BRI DR oo et 72
B . R DRI ettt 75
O . B D e ettt a et e 77
BB ettt ettt et er st 79
A2 B L OO OO U OUO OO O OO U ROOTORTOON 86
1. TR Rl B e ettt e 86
2. MIERIEZEBITEDR oo 86
IR 4 &3 - SO OO O 86
B FBIE e e et a et e e et e et et n et eaaaaas 87
D . B T BB ettt ettt ans 87
B. R A R R E R TR ettt e 87
T o BRI EIRE oottt e et et ettt ettt ettt ee e et reeeenn 96
8. EREMIFEADEE oo, ettt ettt sttt ee e 99
. RN o et et e et esea et e e e e rraa et et e saanaeas 112
10. EESEEOEM ..ol et ettt ettt 114
BB > ettt e et tas et ekttt e et eer e r e n et nan s 120
VIL I R It La oot sttt s ee s ee e ee et nen e 129
1. TERR B . R B e ettt e et 129
2. AERIEZRBIEEIR oot ettt e, 129
B RRETEERRIR ...t sttt et 129
B BB oottt et ettt et s eabeaaseaenen e eene s 129
5. BAFRTORH " BBEY ..ottt 130
B . PIEIRE oottt eee e e e 131
T R R I AN D BT oottt et ee e een e 134
B AR oo e ettt 137
9. BRI B DM ...t e ann 140
T 0. R D e ettt 140
B > oottt ettt et ettt et et ettt en e n et en e et e ene et e s 141
VIIL A U S0 oot ee et et s s ettt es et s senemeees e 149
1. TEI R B R B oottt ettt emte e ee e e e neen e 149
2. PBERRER ettt ettt ee ettt ne b r e e e neeaea. e 149
3. REHERIE oo ettt ettt 149



B BRI ettt et ettt ettt er e 149
S, B T BB et 149
B BRI oot et st n et et ee et e eeee et ennanen 151
T R R B A D B ettt e 155
B R D B et ettt 155
0. B T R D AT ..ottt eerans 156
BB D et e et ee et e sttt re et eeneneeeeseserenenenes 1BT
D A L L T s oo ettt rr et a e e aa—r——— 162
1 BT R R E B oottt ettt e ee e 162
2 T IR oottt 162
. AT E AR E T RN B R oottt et et 162
A TR » BB oo ceeeeeeeer e reen s ssnsssen e erse e se e eseeneeeniane. 162
BB > ettt ettt ettt ettt ettt enan e 163
Ko TEATEER B O T T L e ettt et ennaene 164
o TE TR . R TR BT oo e ettt ettt 164
2 IR oo ettt et et et ettt 164
O 4L 11t S OO OO SO OSSO UURRRVRRURROPTON 164
B BB e ettt ettt ettt e e sttt eees 164
D B DT B E oottt et 165
B . B B AE .ottt sttt et st 165
T BRI A D B ettt ettt en et 170
B M AN B e ettt ettt r et eanans 180
=2 e Lo SOOI 183
1 0. D e et sttt e e et b e nneean e esraraateaas 183
BB > e ettt ettt et ettt e et et et et ee e e nen 184
XL (R R U R « B R AN D R et ettt 191
1. B R D DB B R oottt ettt e 191
2 B IR TR oottt ettt ettt at et ereanenn 192
B BTN ettt et ettt neean 194
4. FII/ TA Y EF BRI oottt 194
B T BB ettt ettt n et eeas 198
B, T T IR ettt e R 199
7. FORD E M BT B A GE ceeeeeeeee e eeeee ettt 199
B T Dttt et ettt e et et nen et st e e s re e seees 200
Q. MBI D R oottt an et 200
BB D et e e et et et e et ettt ee et ettt et ettt sa e ees 205
XL Bl R D ST I ..ottt ettt 209
1. TCRP o e en et —ete st ete it et eetee et ee e e ettt e bt st e et e tneebe e er et ereaen 209
2. WHO oottt ettt ettt ettt ea s n e 209



B TAEA ..ot en ettt ottt n et et at e e e 210
A, CODEX .ottt e e e en et e e ee et s ettt ome e e n et en e e renenn 210
XTI BB R R A ..ottt re e 213
1. BRI TR AR st 213
2. BRI S R BB EE I ITDUNT ettt 213
3. IS VI EDBEEEEITOUNT ettt ettt 215
XIV. FOMDEBET REBIE ettt 218
BB T oottt e ettt e et e e et —bteerarbe e a et neeeeenereeaieaeaanas 219



<EBOREE>
201143 A 20 A

20113 H 22 A
201143 H 23 A
201143 H 25 A
201143 H 28 H
20113 H 29 R

201144 H 6 A

201144 H 21 A
201144 H 28 [
201145 H 12 [
201145 H 25 O
201146 H 16 A
2011426 H 30 A
201147 H 13 A
20114 7H 210
201147 H 26 [
201147 H 26 [
201147 H 29 H

BABBAELVAFER, HLIUTAZRDHEBEEN, BFLIEA
EL, XIZZhbDBEWRHH LD E LT, BEEHEIz >V THE
BEEDDZ EICHOVTERRE, BREREOES
# 371 ARhZeZHe (EFEHER)
372 BlERREEER
% 373 BRAREEER
E 374 BlERREEES
£ 375 BRAReERS

(R8T THAEREIc BT 2Rl vE L) 2EAFBRED
RHT)
BEAEBBEERESBELLESMELVAER, B LI EDYE
BEEN, BLIASE L, T hbDB0WAHALDE LT, A
NEHOKIEI VROV TEHERFIMEEZEDZ LIZONTE
iE. BEREEROES
1 B EHEWE O & SRR

% 6 BIFTHEDE o0& S EFRETM
7 B E o & S
% 8 B M E & R AR RE R
% O EfSHESE D& R AR RETM
#2392 AASEREERS (BE)

XV 201148 H27TR EERNLOMEER - FHROFEE

T AU —F T N—T
T AT —F TN —F
T AT —F T —F

v
v
t
¢
% 5 BT EME & R R E R
X
¢
¢
AT —F T IN—T

20114 10 A 26 B MHEHE O/ SMEFEEEFMIZETIV—F NV —TER X

D RInKEEESZTHR~RE

20114E 10 H 27 B 5 405 B RLEEE S (HE)

(R B CRAS B AR @)

<ERREZEARLN>

NRET (RER)
s # (FRERNAE)

=R

BH —IE
ML
B A

FE FE



<¥372HBEAREEASEMERARUVEMBEALE>

EEE w55 FE BT

LS R P

AN ®ml FE

W 1T CY TS

me B M
<E37SEARRLEALEMZARUNMSEALE>

g 5% =2 8

AT EL TE

HH M )l E—

W ITHE M

Be B FOH

FE OB L B
<E374EBRRLERSAMERRUEMSE AL H>

B WY FE B

SR % £R o8

A Bl FE

wH M M wi—

W TR »OH

He BER KR MK
<E375EESRLEALAMERARUNMSEAL N>

EliE 5 A BB

JHES = FE BY

AN £B o8

'R M mU FE

W THE CY T C

IS

+=
=

ok

i

(i

3=
=

B K

=

IS
i

==
=

B 7K

fra

P(dln
Hirf

i

P

EES

=
£

"
e

ﬁ_
=
ok

£

<@sittpBEORGREEENGBICRISIT—F LI IL—-THMERLE>

[ElfE 55 =L TR
JIF 2 e A
e ¥ ‘ o H

He B8 AE S

T BT WHE B

= H
HK

A

5N
=
B



<¥1ERAENHOSSENEEREICET I —F T IIN—THMSEAL N>
fEx KA TR 1THE F) - E—
BRI K# TR OB R BT

<E2EHSEHHORMBEERFMICEST 57 —F 0TI N—THFSEARE>

Al HE AR KF SR B
R N N HRB e N
il 2&H R AT

<EIEHHAMENHOERBERCEFBBE I L7 —F T IN—THFSEALE>

e R A AR R OB
T KF TERE ATHE

<EA4EHRSHENHORIABREERHGI<RT L7 T N—THMSEAL N>
A R R R OB
ML KF FERE 1THE

<ESEHHEDHOARREERFGEISET57—F 07/ —TEMSEARE>
(g N N FEE  ATHE P B
He e Rk B fF

<86 ARt HENEFREERITFMIETIT7T—FJ I N—THMSBEARE>

ek BEA W TH %2 P

<E7ERAEDEOEARELENGICETII—2 /L —TEMEEAR >
MART KE Vel fTiE

<% 8 ERAEDRO R ZRECENE-ET5 7% T T NL—THMASEALE>
MRT K% %2 .3 il E—
W {THE -

<FIEKHAMDHOERBEEERTETII—F T 7 N—THMSEARE>
e R A PR 1THE : TN B
AT &K=



&

20113 A 11 BT, EEAKRERIFEWERENEES BIFHOEEH BN TEY
MNEAL, AUBENSBREL LEVEEOHHEESBIDSNEZ L 25T, BEEY
&, YEoOM., RFHELLEESC LY RENE THREMEBETGIFICETAHEIE] %
MEHGELE Uiz, ZOEEHGEEX. BR2ETAFHICAREREENMEZ Z I
EDEHLOTHEI D, [BESBREIT, 2011438200, BREEEREE2 4
EHIHEIESE, BEMKEEZESITRMEREETI &+ B L,

SE, BEREEZETFMEZITI>ICUE T, RAEHRICETIEEREEREES
(UNSCEAR) R UCKEFMEYERFSEME (ATSDR) OGHEME I T 58EEIC
BIAENTWA R, EEREHNHED#ZELZES (ICRP) |, A REHEE (WHO) BAEXL
TWAEBHIIN X | # Ot EYEIC EE T 5 URE A BIE K R ot g & Ui, 2.
R OB & 2 A EOBREEICHET 2 RIS THAZ b, BOEBIZ
L APREEIEL OMEIZR ST, o, (EFEHEE L TOBHCEATAIHSE L ED, kL
MAENE LT, ,

AR O E LT, EASBHECIVEERIMERED LN TH A S VR, &
FHEEIOA DI, TNV N=D AR NBYZ LV TROTAL 7 715 (TAU
A, T2 YU TA), ELITHEEEAR e T AITOWTRITEITo 72N, BEFTE21T-o
TFEERIZONT, RO L AEEREIIET A T —2iZZ2 LvoT,

HEBIZ LB LY HIEEME L LTOEER L VGBI S LM S Y T iz
SWTHE, E—RERE (TDI) 2R ETAHAZELELE,

T U UADERRIZ OV T, BRIBE~ORBERRE L, FREBSADES S D M
a3 vE, RURSPHLORAEHEOREKRELBET S L, TR TR, A0S
DOBEEHEOEBICH L TR HLEERBEH L ELX ONEREEET Y A&, @I
FHifE R A TR TIC R A IFERIIE b LR o T, :

Loz L 2EE 2, (KEEHBOBREEBICBI AT E2ETT — 2 #H0ITTWN,
FORBRELDVE LD, L, vF 50T TDI #58%E LT,

BT — 5 I X ORRIBET B8, 25 LEhie Ha@lL bo, AfRe
EELIIBWTIE, AFLEBFE XISV TR ER, MIEFYa o onBEM DRy
e, BFHERESZEOR . HEREEOHYIE, SREFORE, FHIC L5 TR
D EFRE Olex BBRN D, AFHIIC B TBEIZ LGS P EPIT OV TER LT,

%0)%%‘ BRAE LT, EEETCOME~DEENRALNE, HANIERETOMR
H~ORERA DRI T LHE LTO B KEERESRT — 2 1THS RO & 5 A
MHoin,

D A v FOEHRERIETOREEIGERE 500 mGy BIZB W TREBALY X7 OEINAAS
otz EHHE L TWAICHEL (Nair et al. 2009)

8



@ IRE - BIBOHBRH BT ABEER AL AEEOBEFEL ) X 71250 T, #IE &
B 0~125 mSv OfF THRERICEBICEBWNTOEE R EMENRTED b2, #if<
R 0~100 mSv O LA ERMERED DR ARNoT 2 L RHE L TV D I
(Preston et al. 2003) '
@ LG RIEOHBRECRBITZAMBICLAETORTHI Y X 2121 T, %18 (0 Gy)
FELHELUEHES, BRI E 02 Gy LETHRHENICHFRIZ LR Lz, 02 Gy
R THEEER Do 2 L &G L TWA X (Shimizu et al. 1988)

PLEMS, AREREETME L TEREEERSHRRIT LIl BT, R
WL BEERRLNWEENTWADIL, BEO—REFICE O TEZIT A BEHEBEL RV -4
BB 3 RBOEDHEL LT, BB L% 100 mSv LI L& kL,

D35, PMROYBIZOWTIE, BEEREA LY VATt (RRER AR ILE)

CBbDEBRLNI

100 mSv R OB RICEB T 2 HEHR OREREIC W T, BEVE TREZERA L
N & OB|BFEIXBIN, FEHOBTAET—F W22 LIXRETHo, FaxDER
XY, BREOKIRIC L SRERELEFHE CRIELE TWEWAlEH]HESTET 5
TELTET EMORBEBEL LT 100 mSv R OEEZBIc O WTERT B2 LT
EROLRTWAHAMLLIIEETH -,

7T UACONWTHL T v O 91 HEIRKERERBRICET 2 2R 5 TR L NEBIRA
ToE (MEHECREE EEEO/NEROER, BT, IRALRAIE OLIE, RS KE
MOBEDOEEM~DOENM, RUREDOEREN) X v, LOAEL 375+ LT 0.06
mg'kg KE/H ThoTc, ZORRTIIEEFILMOS » b (MERE, K58 15 ) HRHWS
U, FEAAEFENRE LS DIBEVRES TR TEY . ZoRBRIZEiT 25 LOAEL 27k
FEERMEPBALTTIDI 2EHT2 28BN THA LEL LN, ZORBICBITAHE
fFioxt 2R OYERERIZ RO TE, JeAE <, EFRBlchs LHffahaz &
nE, 91 H F’a‘ﬁ@ﬁ‘lﬁ‘fﬁ‘iﬁﬁﬁbi LA BEMORERFBEIITEELEL DN, 7T ATHED
LM XD T L EFFE LT, FHEESAEL 300 (HzE 10, fE{E&#= 10. LOAEL
25 NOAEL ~OAME 3) ZH T2 2 @Y ¥ Lz, LA - T 7O LOAEL
% 0.06 me/ke thE/A & L. RREEFE 800 #MEA Lz =5, 750 TDI i1 0.2 pglke
KE/R &R0 T,



|. ElOEHE

1. ¥k '
201143 A 11 HiZ, RHARKEBRIZHFWERREIBEF—RFOBBIICB N THE
MELL, FERENLBAE LV DBVEREORESBRIEINZZ 25T, B4Y
BEix, 20114E 3 A 17 HIZHRRIZRIK T 3HE LD EORLEEZHEL, bo TEHRED
BREOREZRDZ LWL TIRABHEAZEOBR AL, YEOE. RTFIZLEES
WX ARENT THEHEREIRICET 2EE 2EERMEL L, 2 RIS &R
DONWTIHRAFEEREE6LRE2 B3 bn e LTAHIZ#IhAZ ENRVWE HEH
Taikizma Ui,

ZOEERNET, BEERETALOICAMEREETIMES T TICEDLE LD TH S
ZEnb, BEAFEREL, 201143 A 20 H, RmEESEAREE 24 ZE I HTIZE I,
AEEEFEQICAEMERFETME2ER L., TOBREEE X, DELEAKEICOW
THREHT B2 EE LTS,

2. BEREONE

AN (A 22 3RS 233 B) B 6 £ 2 5ORTEICESE, AF4, ¥
LIIAERHENEEN, HELIIHEL, MEINnbD0@EORHEHDE LT, HE
HMEIZSOWTHRIEBEEEDRZ &,

3. BT oBsttHha
(1) BRBSHBEEELC

ETOEYITERIZTFE L TO BB RICBE A THIZ LT3, 20T, 5
HHEOLD, KEOREHLOFHAR, HMEROMER, B, =K, K. &, AMEESH
WEENAMEBEROKNEZE LS, (RTHRBRICETIEERNZEEES
(UNSCEAR) 2000), EREEHBIRICL 32— A% OEEPHBEEDT, AT T 24
mSv T Y (UNSCEAR 2008), HATIIEHHK 1.5 mSv TH B (HHBREFRATE
B 2007), F£T2, BARKMRICEA2HIES DA, EREEIE, BEHZSIZI R ERDS
(UNSCEAR 2000),

& [-1 BRAREL L OFIGHIE CRE (BEAFY)

IR FHERSIRE (mSv)
RBIC L BHE< 0.41
KEHPEDT K« ha i L3#0EL 0.40
RS BRIC & BT < 0.38
BT L ARE< 0.29
&t 1.5

(BURRREFRARERT 200T)

10



(2) F/ T ) RRRFSIH S B RETF R

1986 54 A 26 HDF =)V /) 7 A VR FARERTFEE  FHICHET H LA DI 1811
ERBABEBNTHMERRE T ASCEK, 550 EEHOFALTEN SR I,
EFBREREHI W T, BT OREREZEFR L TI2EIRLE, F=// 74 ) BREEY
T 1B A EART, FDIEH 137Cs, 19Ru S EHEEE Ch -7 (EE 1987),

£ 1-2 BXEORERES Y OREIE

BECA L Mk D KK D FE D TERE  BOhAE
(pCim3)  (pCVL) © pGAYy  eGC/A) 1 eGA) @ ECike)
B 225 | 13,300 | 44 i oe18 i 89 {10,300

(#E3% 1987)

(3) ERE—FTFHhREENR

JFRFHZLIC 4 5 ERREFH#E (AEA) MESEICT2 ARXEBFOBEE K
WENRBRETFAEBIHOFHC >N T— (20116 FE-HIERRAR) CLiud,
BRE—RFAREBEHRORTF 5 OERP~OMBHEiL, BILIZ2WTH91.6 x 1017 Bq,
1B7Cs {22V TCHILEx 108 Bl HESN TE Y £ MKTICHTHREL L T4.7x 1015
Ba@ o B E A e Lis EHEE I TV 3,

(4) BARPOBRSEHEORERR ,

JBAEFBEIC LA L, 20114E 6 A 30 ARE, HERGNMEISBR I &IZ, BEC L
D EERGMEA B D HFERAREIN AR 6,371 #H 404 4 (2 Vv FE 133 4, &
U345 ) Thotz,

4. BARKEEDDOERRREIZ DT
(1) BAKBPICEET IEPOTEOEMN

B E I3 2 OREN SRR AT, FORBENERS - AT T5, £
EKRIZFEET A BEHERE L. SRERED 5\ ITER L TEHTIRERESRWVIBY
RN « (03 - HEMEIC X 0 . MK & A RO TIIEERREBTIAE L TV 5, FlRKE TOR
BAPRE L+ ORBEICAERT 2B OENBE O % BRI &V O AF TERRICFEL
nTna (LR 1978),

KN SEM~OFERRILEOTOAA R CHEHOEE L, EMEOKRKE X OTHEH
=, Fily, WAKOIRE, By, S5ICRE BREOBE) REDATA—F—IZLY
WEBIND, MAT, ARERECLIDTZ VA LARERCLHEIND, £LT, VA
ENTHRSTEO—MIIHEH IR T, E<HENCEELEEIND, . EHEEEK
FRODHBA, 74— FAEEOFHIHRMERME S L——E X EWvEE T, B
BE LT, 74—/ FATEOES., KD SOROAHLOMIZ, S E % R L=
MEOEIL b > TWAZ EENREZLND (KE 2001),

11



BRREOBAHENOT 5 &, BAYHKAEDENEFKEICBNT, oo bAl
Y AEN, BITAEERN TEEIREBIZAZ o2, AT OBRE CHTLATORED
B1IUETHNITLEZLRPACERILEZE I TND,

AFNKBOBE, KAOARAKIAFLUKBELEECBETEALTREY ., £
DOHMBN B EZ bR D, WARTOEBRKENEKUIBEOMEDIZL Y AF1LE
., SLZEMETS o N, BT o b NMRER, KRB L g
L TEDRREIND, TO/E, KESEOEERNAFIUHKBREEIL, BIFEMNGE
+HEOBEITETS (BEER 1976), mO L3 BHlE2E XD L. BEHEWE OB E R
AKPLODHATOFRERETH->TH, ZTOEBPIWESE, EVEREESD &
MBEUNE IR THD, LWER (1977) LROBHELRBITHRE R H-> T, BFL WD
AH = ALPRHFTRVES L, © LUAFERIUIEBEL L IEEFRBFE BN R E L
TW5,

L7edd> T, AFHEE TIL, Concentration Factor (BAF [CFl &W&RD) & EWRFED
EL WIS BT, BHALHKEEKICERTHEMENOBEHIEMEOREDEL
LTEbZ, UTIZBWT, CRIBEREE LTRBTLHILETD,

Fiz, FeMEETIE, AHMRIZOWTHEHEDE OR MMERZEFTMAENEHG I
2 b, CFIZELTIBRECZWAEL Ed& e LT, K EADREEIZ OV
TR 22 E35,

B R DS E S EEAD~RVAENSEE. AKORE, £AHOoREERPICE
DR L LD, I SA— AV NETFAERNT, ZERENZ CF AR Ra
ERODLZ EBHFEINTND (PR 1993), LU, ZZTHEFEZELTHEEOH
EENLELIE CRIZ W TKRETT A - LT 5,

(2) BHEEHEO CF .

CF #BHT 210138 0FERH DA, IWR (1978) 1 CF 0BHEL LT, BE
TEOEEBER2 WA FENEIThbhTWA WS, FOREIIERLZET THL LN
Sk, KEEHEOBNICERIEHFHEBRERY Lo TNEZ LR ERRIITHIN, &
HDTHBEOTROEE, BEOLIWERBMAA2BAZLIIAETHL L LTWVD, BELE
ok CF ZHEHEERISEH T 512, WESFE UHBEbLEMR THEET 2 D,
SUTEE LR TH-ThH, EVM~DFUARIIKERERB 2NV ENV I RURMLETH
5, 187Cs OPEMMN S RD CF B 43212, FORETLETH D Cs ORENEEEND
RO CFI1X 4256 THY, CsIiZB L TIIHFIZEL —HRLEZ EEHRE LTV 3,

Tateda & (1996) % 1984~1990 EDR D AEDINFED 18 FE 32 V1 /L OAIZ-DW
T, AOBAFETEAKRFD 137Cs ZHFEL CF 2RL TS, REFT74+—ALT Y bD
187Cs 1% 1963 Iz —27 &AL, DB L THY . FhiltEo TERmmifEK T 137Cs JB1E
B LTWER, RKRFT OB I 0 E,

A OFHEAT 137Cs J2E 1 0.08~0.44 Be/kg IBEE TH o 72S, BEHIZ LD KEL W,

12



T, RS oA L E CHIROEmEAKH 137Cs AL 3.5~5.1 mBo/L Th 1, Mz
bR REEROEENICBWTS, EE—ETholcl s TW5a, ADTHAR UK
REMNBH I CF OSMEHEESE (BEHERAZE) &, 5244 (#iBH 14~133) L #
HELTWAE,

Aegs (1999) 1. 1984~1997 £ 0D HARD IR OWBEALMH D WCs BER VI CF %
ALTEY, Tateda b (1996) OWEIZFREI LI ¥7Cs BEZ R L, JY CF X 12~122
OEETHoZ L ERE LTS,

MG (2001) i, WEPEEAIZISIT S ¥1Cs BEEZEATAERICOWTHANER, &
BOEVERTHIMIZE CF 28 o0, BICX - TIEER EBEBSIE Liv, 3
BEEOEWAET CF OBWMERZ 7T, HBoRERE 1¥Cs OHEHEEICET A &
ZEERHL TS,

AAF (1996) 1%, MEEAMCEABY T wE (F&L LT Pu KU Am) OBGAA, HE
B OEPIAAT OBRICS W TENAOT —Z 2 RIEL TS, TOR/R, HBEEDICE
BEY T IR DREANDDEIARTE, 777 b, B8, BEHEMTREL,
BETIINEINZ L 2RO, £z, EHIRO4AREHEH LTS, 1. 757 by
W R CMEEHEIC BT SR E 4 CF X, £& LTHIlR, ®AEEm, BEREUH
BE~OWEENRRERBFCLIV b ELEIND, Thbh, RFHAELE L TOEN
~OEFIINE N, 2. EEHEEDI O OBELEAM~ORBY T R OBITIIREAND
OFAIHA_NTERD T/IE, L L, BEERDICBIT 8T 7 RO HEHR K
EWVWZ LD, REAKRVHEREDZEL TOERBEEM~DOBY 7 R EFE L, BREAD
BORIIEARTHRY KRE D ERBEINRS, 3. (FREBOERER LT &R,
BMEERENLTOBY T U RROEN~OBITIINEhot, 4. 74— FREHF
FIZRNThH, HEAM~OBY 7 o RROERIT. 777 b, EERTEFHSM
TREL, RETII/NE Do,

A OHYE (Andersen et al. 2006) Tix, AU 7 —iGEE, S viE, 27U —
T v RIET 2000~2003 EOMICHESWIBEOTY S KyFa s V< FOm
FLIBIZ DWW T, 1¥7Cs DREKR T CF REH I TV D, 187Cs O HEHE(RZE (SD) &
wv¥as s 0725062 Bokg BER, VELTH T 04910.07 Bokg IRER, X
X 7HT 0252010 Bg/kg BEE, 7T ¥ 75 0.22+0.11 Bo/kg IREERE, ~—
FT7H530.86+0.13 Ba/kg IBEE, A0 067 Bekg BEE, ntrHRIV5
0.42 Bo/kg MEEZ/RLE, ThbDDOWFEHIEED CF ik, 73 F7H¥ 5 2d 79132
METELVTHFS LD 244136 DA TH oIz EHMEL TV 5,

(3) IAEA OEHEEH D CF

IAEA %, 2004 £ @ Technical Reports Series No.422 {2\ T, ARIZEEN 5 60 xH
IZOWTREETLFERD CF #2315/ 5N E R OHELE{E (Recommended value) & LT
FLHTWD, 2D CF ik, EFEFTOIXKEIHEORE & BEWKOBRITFHERICEH
ThY, BOREE, £V A X BE, BoBREERLICI > TRELZT L EEMENT
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W3, ¥£72, JAEA AHGRLETED CF 1L, TRIVKDE O EEERIZ L - TEBET 5
TLEEEBEHRLTWRNZEBILTNS, |

ARRYFUL, BUHK, EIVA UIFL FAREUL TAUTUA Faly
ADCF#%#, IAEADLVR— M EERLTEIZ AT,

I EDOHEEMEHNIT S &, 199Cs @ CF IE, BEROEEMILEE T/ N IC g
LTEE~10 BREOERBALNLA b OO, BRMESHEZ/H L TERKROEMIZE+H L
LoAEMEREE - T AFAKBELIE, BENZEOA D= AAERIZLTNS, LR
-7TC, SEORMERZETMC Y- - T, ABENTORETRE R R CEDFH
EFHOBRNPOLBZZTY, ERFILLDIFEROHIFEERE, WK LEBEEMNHLD
CF X, BEZECESIFLCERLZTNNERLRWEBAIEE Xz,
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= [ -3 CONCENTRATION FACTORS FOR FISH

IAEA-TECDOC-211 | Recommended
Element - , Note
value(3a) ' value
FRNERIT 2 N 1 3 q)
ERyE 10 9 @)
oA 50 100 ®
A A 0.1 1 @
P k=17 A 10 100 ®
TA YA 10 100 ®
¥ o U h (10) 100 ®
( ) B

XMPHEENTVWAI R FOrF o ADRICHT 2 CRs X 1 RN TH 2, - DIREIIBE L S0 -ALEFHBT 255 TH 5,

{4 CF 13, Pentreath (%b) SHoBLALAOERERNTD 05mg 2 VRRESFAVWTAHRESNE,

R CF it £l LTALERPOFTARO0 W0 RECE-INTNE, CFiZRURERP el TR®an, £y

A R CEBESELTEI LEPELITH D,

@ RAPOT T OEBREIGH 0.2 pphky BHEEL IR %) CREENTVD, ZORETAVTERSNE CFI10.1 RET
Hd, LL, TRHECEHAVEHFTIMEMCH B EFICVRDE LICETHIMNLE,

@ AEERICESENITA =0 AL THBELDF—FEAFTHI LN TEL, EOE OV THRESTENLTNE (%),
CF F193.5x 102 (%d) RUEEHREEglish Channel)l x 102 (3#e). #151E 1x 102,

® =hboiEEENE CF i3 IPSN @ English Channel 07— & & THE ST,

@ o

(3% a) INTERNATIONAL ATOMIC ENERGY AGENCY, The Radiologieal Basis of the IAEA Revised Definition and
Recommendations Concerning High-level Radioactive Waste Unsuitable for Dumping at Sea, IAEA-TECDOC-211, TAEA,
Vienna {1978)

(3%b) PENTREATH, R.J., Radionuclides in fish, Oceanogr. Mar. Biol. Ann. Rev.15 (1977) 365.

(%c) JACKSON, D.W, GOMEZ, L.5., MARIETTA, M.G., Compilation of Selected Marine Radioecological Data for the T.S.
Subseabed Program, Rep. SAND-73-1725, Sandia Natl Laboratories, Albuguerque, NM (1983) 237.

(3%d) HARVEY, BR. KERSHAW, P.J., “Physico-chemical interactions of long-lived radionuclides in coastal marine sediments
and some comparison with the deep sea environment” ,The Behaviour of Long-lived Radionuclides in the Marine
Environment{CIGNA,A. MYTTENAERE,C.,Eds),Rep.EUR 9214, European Commission, Luxembourg(1984)131.

(e) INSTITUT DE PROTECTION ET DE SURETE NUCLEAIRE,The Report of the Nord-Contentin Radioecology
Group,IPSN,Fontenay-aux-Roses(1999) .
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Andersen M, Gwynn JP, Dowdall M, et al. 2006. Radiocaesium(137Cs) in mammals from Svalbard,
the Barents Sea and the North Greenland Sea. Sci Total Environ 363:87-94.

TAEA. 2004. Technical Reports Series No.422; Sediment Distribution Coefficients and

Concentration Factors for Biota in the Marine Environment.

Tateda Y, Koyanagi T. 1996. Conceniration Factors for 137Cs in Japanese Coastal Fish (1984-1990).
J Radiat Res 37:71-79.

UNSCEAR. 2000. Sources, Effect and Risks of Ionizing Radiation.
httpi/fwww.unscear.org/reports/2000_1. html.

UNSCEAR. 2008. Sources and Effects of Tonizing Radiation.

SRR 1999 : MESY & BB ICEERATO ¥Cs BREICEBEEZEALDIERIZ OV,
Radioisotopes, 48, 266-282

E|ET, T, PR, K 1976 k4B, s

FRFF HERAR 2011 : JRFHLELICET 5 IAEA BRI 5 BAEEROREE RS
TRBIRF HREBHROEHITONWT

HWIRZR 1978 : i, PERBEHARK, 24-29 R 32-33.
BT 1973 1 RERIZB DR EDE O £ HiE#EIC oV T, Radioisotopes, 22, 662-673

WEBITHE 1987 F =N/ 74 UV ERTFARBIIEGUCEE S HERIEER . TOFIT BREFM, B ARAR
%\ 34(1)\ 3'9

TR 1993 MENIREY 27— U —X No20, HEEAMORME TR L B, KR
& S SR 2ERT

I TR A SR ESESTIEEET 2007 @ (RBEKSHR & R, ERRSEH
R R, {1 2001 : HEAEF=a—R, 72, 57
FEZMBE 2001 : AEHEAFEEE, 5. 11-20

AfHE— 1996 : MEFEA D ~DOHSEDE 0BT, (RFHIREEM % —, 334-354
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Il. EREEERREOERYERS

AE, BREEEETIMZITO Yo Tk, UTFoAIKERE LK,

UNSCEAR RUkEBEVMEERZEHEER (ATSDR) OBRSEHEICET IBREEI
FIRA S TWA XK, EEMHBF#ESS (ICRP) | #AMREMRE (WHO) MBAEL
TV A ERHINZ . F OMBE G I EET 3 XRERBIA S Betoxs L L, B,
B ORI L5 S OFEREEIC T2 CRIIR SN THA Z &b, BOFERIC
X ANFPEE OMEICRL T, . LEPWE L LTOFERCATIHELE D, k<
HREEZIWE L=, .

Rt BoERL, EEREA»00TMIER2EF 2. it a vk, aiter
A T TAI=ULRTPEYZVRE (TAVVTARDF2UTL) OT N7y
BRI HERMEA b rFoad L, TA 7 7RIS —ZEEICO0NTE 2 DEM
FERFHALTHRMET > ZEELE,

RS, BROEBRICHES £ BB KT TREBIC VL TOFMERIT D
HDTHoT, AKXk, BEHETH B0, FRTHHINIZXL - T, FMEDOERER ENRED
HEROLOTERNZ EIThABH, £, Ml EHROSEEOE RN L, EEEREI
AIEAREBINA LI RZERRNEIBRELUTHELT 7o, 2B, HENH RO
PEWNEFEIE OHORETRINTHIZENERETH -2, &ML DOHEHEDE D
BR AL & OBMRIZOWVW T, Yimik, AP E<IEFLLHERL TRV L2
AitEE LTREtdaZ & LT,

. IROEBEBE(ZDOWT

Bl D L O RBEFRETHIC >V Tt BESR MRS O, RN BT 55
—HEB UL, ¥ T RROCEBI ORI I R R Ao ket IV~X iC
ST, BHES L OMBOBEEET T,

o, XLEHWTH, AF LBAHEDEIC T 5 0O 5 b, @7 —F BT
B HHE G R CIEBE~ D BN (R 2 RO & 5 TR AR L, FIZFH b D HIC ST,
FEFPA Lo SEFAOR UM, KEHENTEEOAE, KERRREOEIME. THE
TOWE, EH L AFREEOEREOHS REAN D, ATHITBNTEE LED
PENORH BT oI ER, FMOBEICRD bOUIBEDYR— MRS b0 LY
LI Xikic S5 E MR OBE 21T o7 BRI Y 2 RS . |
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V. BrsHEao®R
TIIZBWTHIZaZUE (iXavikh) LEELEL O, TRNEEEME R
COWTEKRAFIZEEH LSO TH S,

1. TRkE. HFEEH
TUPAC : iodine
CAS No. : 7553-56-2
RFies 1
PR 1269 (3UHRELT)
FRIROFIERK © 1271 100%
(The Merck Index 2006, KER-FAHHEZEES (NRC) 1977)

2. YMEEEMER
miA (C) :113.6
s (C) :1852
BB (g/lems) :4.93 (& : 25°C) | 3.96 (K : 120°C)
AZSHE (mm) :0.3 (25C) . 26.8 .(90°C)
(The Merck Index 2006, =LA 1998)

3. BHEmE

3 7 RIZIE 108 126 143 DHEAE B 36 EORAMENTEET 5 (Chuet al. 1999) ,
ZD 5 h 14 FEEITAKEOKRE AR T 5, .

120] (P 1.6 x 1074E) LIXRA2 Y, 125 OAJHIT 60 B, 131 OA:5I% 8.0 H T,
FERAPENEZOREFICRELHEZ LRI LD, BE~OERKIIRERTL Y 7%
HizhH SR,

75 USRI RO 2% RSNt =7 AESRUER D T5% M. IEHE RIS EA
RO B RAEIZ L > T2 vRENE & 225, BT 285U R RARY O 2.89% K T 28Pu
Tit 3.86%743, 18l[n, 181Sn, 181Sh, 181Te, 1] BTN 181Xe & W o EE 131 O—#HD[F|
EFERFNOAEKIZES, 3 VROKRMTREIT—REDZERY (initial fission product)
ELTEREN., WoltAEREIND L, ERALITHRIT B MHIC K- THAEL, B %
BRCEERITRTHS BXe k725,

FAEORTRIL 129 CHimZ 5, 129Cd ThEE Y 129Xe THRDLI—HEOEE 129 ORIER
RIIDERICED, 1271 TOEWI TERAET P ATy SHIHIC I o TEEL, il
ENDHBTAAF—E BHBEYy BRESLEER) HIVKRORMEI L IZEARATH S,
Bz, B BRIFHRHICE > THEL, 0.96 MeV D= R NVX—2 BRIT & vy BROET
HEZIND DR ELTHVDOB &y OMEERDH Y HIED 90.4% 128 T,0.61 MeV
D BREF 2B S4B, 7 0 DBFIT L ¥ — 1 85.3% DRESET 0,364 MeV D y i & L.
HBHWT 5.1%DFERT 0.284 MeV & 0.080 MeV @ y BOMEEL LTHHENS

(Argonne National Laboratory 2005a, A#EE{LFFFH# 1996)
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4. Rk

127] 1, FHEEERUCEELAY. Al X BEEA. SRy, EHES., ZEH.
7. FER, TEER., I 28REICRAVWDORD, £, ﬁkﬂﬂ()&b‘\?’~}lx0) %
HELTHHAWVWGNS, BIIIEFRAO ML —3—& LTHWGL S (The Merck Index
2006, AFEHE LEEER 1998) |

5. BRARTOLH - B

FyRIFAMEDO IN—F VIIA O uF U@t 53EEBTRETHH, I VETH
HPICRARITFET DERDEDO—2T, N2/ VvEnROF THEEENRE BIEY (Straub
et al. 1966) ., BARRLEFEET 2 a vROZERMIEITI 27T TH Y, WERK LOE HFTICHEF
TET 5, MR 1271 BEIXH 0.5 ppm, ¥FEE T 45~60 pg/l, £ L CRETERER 10~
20 ng/md THH (BFEE(LFEEIR 1998)

AT RITEL OLEBETEEL (OTRavk, avikh, 3 vEEE. #a v R
W) | EEREILFCITEAFILE LTRETICBITT 508, S Ra IS
WV, BME - BT EMAEMC L BT AR (KT a vbAF L) %5,

L29] P S U E L CRME—BRRMCEET 2, W I LEBREETOT 7 R
RO ADBESREEME LTEREND, £, EBAGT TH=RLE—HT & 129%e
b ORISR T b 128Te, 130Te : ORISTAER EN S (Soldat 1976)

125] L BI] FETFENTOFEETRE, INESRER I Xs 07 ¢V b= A
DS ETIERT B,

FIRAERR 1291 {Z 2T 1291127 WiZ B ARBRIEFR T 3 x 10U Th o7 s, BHERER
LT R NX—IEENIMED 129 OARKICL Y., FOHIT 108 L2 T3 (Ballad et al.
1978) .

REF~O2 UROKBITBERER & AWTBBIORENLREAET S, BRERE LTI
BHEIPLOITVROERE, HAAa0Bb, KWLIEER EHRH D (Cohen 1985, Whitehead
1984) , ABIEENC L5 3 vHROBAERE LTI, BRERERRUBREELE, #HH
DITHH6 OHEK, BEEY-L AR OBRBES L O H Y | KR 1911 Tz iRl -
FIR., EHEHAELZ B CREENS CKERTFAHZER= (AEC) 1974, Likhtarevet
al. 1993. Marter 1993. Moran et al. 1999, ¥XEH#ZET7H5 I — (NAS) 1974, KEHK
5HRBLERES (NCRP) 1983, Robkin and Sheien 1995, Stetar et al. 1993) ,

KEP T, 2URITEL OMEFELEER D L, KIERER, [UIRRAEEXIIEITF R
THEET S, KERFTTO N HEEEREOMEREIII TN EN 10, 1SARKT 14 HTH
% (Whitehead 1984)

SUEIREERE R ORI R 8 D RIERE T A I (ﬁﬁ HEN, F) KU (EHIERE.
FELEE) LEEAAZB LTI+ 5 (Whitehead 1984) , @2 7{bAFADO L 5743 LT
I ATIBMEIL S bEMEEBE LR VI W, IVROIBEIII vROKREBE, BA
W AEFEECEEFELTWS, b L, BARELTEZ X, K& o3 R ERE.
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TERECWE LY., REKICEMRT D, 3 0EOHEDEE TORKEREIZE LIZL D
75~14 ARRETHD (ARC 1974, Heinemann and Vogt 1980, Kirchner 1994) , 1%
Mo 3 v ROERE, T8 pH, BB S, HEERE FHATER (T =y LART
BOBELY) RSB OX > e DERICEE L5 (Sheppard et al. 1995,
Whitehead 1984) . K& b HE~ILE LEEORH 1%L, PRI vFEETI U{LAF
AMOBEIZL D KEA~REY |, Kol 3 URITEBEMIZIIRAACH FAKZE L CTHEEICR
HZ &icie% (NRC 1979, Whitehead 1984) , %RE 03 KU 1m DERIZBF 53 v E
OB REIXENEN 80 ER R B800 FTHY, 1 m ORI ETRET A OILEE S
DED 1~3%TH2D CkE=xrLr¥—4 (DOE) 1986) ,

9 U RITE < OWAKKORADKEMEDFIZE T TS (Poston 1986) , ¥k (4
X ER)IXavEEL 105 EE%SATHAR EEGE) T 103 EE&E%F A TV5 (NCRP
1983) , #AA T, kP o a v EREIL 0.003~0.81 ppm OFEPHT, Z OMEITEEL

(Fa/k) T0.9~810 L72d, MAKATIZ, I VHRIREIX0.023~0.11 ppm OHFEH T, 10
~20 OWEL L 725 (Poston 1986) , MR LMW T, a vEITRE®E L TEica ik
ELTHRVAENDD, IURBE, 3vREL L TORALIZDRY (Burte et al. 1991,
Whitehead 1984) . FEAE¥M) COFI)a UREREIL0.42 pg/lg TH D, FOTIAAIILE
itk & IPEOFERIICEIE L T D (Moiseyevetal. 1984) , 3 E & 3 U{k OS5I
Wi CiIFEh4 %5 (Voigtet al. 1988) ., EE LY ~D 3 v ROBGAIRIT, EHERE~D 3
DROWEELMES>THE - Y - 4F - FLORBLBE LI VROBTICEEREE %
B LT3 (AEC 1974, Soldat 1976, Tubiana 1982, Voigt et al. 1989) ,

6. MR

(1) By
DE F

B8] % hL—H—& LCHERORE L B 3 meicRi S v, PRI E

HHRRECB T DEETHRNIAED 1%RHETH S (Fisher et al. 1965), [ LaFFEIC
BT, FRBEEOERREA 20 4103 v{bh U v a (0.25. 1.0 mg VA) % 1338
MRROEE Lz A, 1 HY 0 ORF I vRIEHHIHEE 1 A EREDK 80~90% T
HY, FERRIBNREINTWS Z ERREBEI N, FRIC, BEA IAERFRE LE
AR OTEICBNT, RRBROMSES v&IZ, Pr—V—L LCHERAOREL
Fo 18] ik 182l ED 97% (SD:5%) THY, ZERERRIRINTND Z & H7RE
iz (Ramsden et al. 1967), Al LHFFRIZBWTC, WA 2 AL EI VEH (L8
A URHOIFEREITHTCHLE, BELL I MbA Vv AIZa vk Y v AaD
VWELA) 5, 15mg & b L—H—ERFRE Lick 25, PRBECRPICRHE S
S ORITFRFN 96 KT 98% ChoTr, 1A IR TIL, 8% EBAWFRH)
SOTWHRERRIC P L—H — 25 L, BRBECRPICENE iz BrE g o &1x+
NEN 9T K 98% TH -7~ (Ramsden et al. 1967),
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BoptE s v E (1291, 125] RN 181]) A EARAER G IR ORG-S N AL B W TR,
FORAMCERET 2 3 U RIIRRE (20~35%) TH Y, ERShickiEa v RORI
X, BFTHHZ AR ENT (Bernard et al. 1970, Gaffney et al. 1962,
Ghahremani et al. 1971, Oddie and Fisher 1967, Pittman et al. 1969, Robertson et al.
1975, Sternthal et al. 1980, Van Dilla and Fulwyler 1963), ## QfER#% 1~2 HEIZ
BEURBRICE D IAE N A HUE 2 v kit B Y ZECBWTE TR W ARRIER & 5 28,
FOBNOHKIITH L T 5 (Ghahremani et al. 1971, Quimby et al. 1950,
Robertson et al. 1975), #lziX, FBEDO I VREZFBLEBSLICBWNT, BRBE~D
24 W[ 3 U RBUAS AR TH > 7 h, BEREICH LT, ZECE T 2 BuA S HE L
N 10~30%Z\ L W\WHENH > (Ghahremani et al. 1971, Oddie et al. 1968a.
1970. Quimby et al. 1950, Robertson et al. 1975),

BN SN g D RO 24 KEFIRRBOAZORER R . 3 U ROWHLE
WL NR FER AR WTREEEE & T % (Cuddihy 1966, Oliner et al. 1957,
Van Dilla and Fulwyler 1963), U2 L, HRICK S 2FUI/NNEROERA LY B
W, ZAE b L—t— b LCHERME I vR 2B O RTFERAERSIC X > TR S5
ERICBNT, FRBBUAZZRIE LICHIRICE SR TH S, —Rmic, Hifts
UREHHEAGIERNICES LBE, BOREEDRE LD L FIRRBGAAZRITIZ
W, FL—t—L LTI (3.7x104Bq LLF) Z2RALEGEEN-EEHLER 84 (£%
36 BRfRT) (ckB W T, FIRBRIUAZRERICET 2845 30 FrfE O FRBBOAS T
BMERH 50%THD, —FThl—Y—2HANESSWHRAEIR 17 LB 3 HE
HRISGA D OB & 72 B ¥ 55 25 RefE) 1% O TFEHERAY 70% TH - 7= (Morrison et al. 1963),
72~96 FHEmOFAEROMIE CIL HrER 284N bL—H—L LT1I(1.9x 105 Bq )
EROBEEINIEOFKBRIZEIT 2 HEME I 0RO 24 R EHBUARRT 20% (6~
85%) Toh ol (Ogborn et al. 1960), —F5, @EHER 74 (3 AEERM) L5
FETIE, b L—V B HANRE% 24 FEOFEHRRBEBUAZREIL 70% (46~97%)
T o7 (van Middlesworth 1954), kL —#—& LT 1811 (3.7x 10¢Bq) % FENRAH
53N EEHAER (48 BFRIEERME) 26 41CB1T 5 24 FFE O FHRRIREHAS LT
62% (35~88%) Tah -7 (Fisheretal 1962),

$EEE AN 12 H BT 258RIchb= Y BFH 3 v REOTUAAL (170~180 pg/H)
CEHRERITE L RFONT AR TIE, RP I R 1 B 472 ) OEIRED 96~
98% T -7 (Jahreis et al. 2001), Cuddihy (1966) I1fstEa vRSHF L% 14
AR DER U RS ERE ISR T 2GS v RO RRBEAARZRIE L
Too AELIL 1B ZIREER G I 4 2 DEERL Ui, IR RS 24 RE] o IR AR
WATBRERDOKN 28% TH o, TOMEIL, FL—Y—& LT 18] 205 IR
P U -BRICB R SN R RIREUAR (20~35%) DOHIBENTH D=0, FILHicE
WAENTZI VR, BORNELRTZ EAREEN, Comar & (1963) 1%, &7
T (BEHEa DRAKERESA) AO B GIFAHCIRYIAEN - 8] 2B NkE X
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NIEEREA L ACBT 5B VROTAAR BB L, ELE0BERTTYH
24 WEBO FIRBEGAZIRIZIE—B L TE Y (CEHREED 19 KT 20%). [FEROBIYL
FTNRRE N7, Pendleton & (1963) XA AFERERE (NTS) ol 0EETENIE-
FIPRCZOBBEFEOPRBRCEHIICEITS B 2HELE (FRBEU2S
EAESGHAD , #ERE 24 A28 2 181 EFIRBBOAL EIX 17% (5~47%) TH Y,
ZHEHEME S vREROIHEN TR LA 0BERR ER&ETH T,

Q@REEH _

I & TORBOEDEEMER TTREINTWS, 3UvERTy MW T L ELT
R ENFERICR D IAZBIEE R, #HREZy Mo bL—P—181] 2 L, L LTEESTD
&L RO 8~9%A% 72 Mefl] CHEMTHEM S, 34~35% 3 R8RS (Thrall and
Bull 1990), FHHREH IR TWET v MIBW T HIEEORE R (78 R CHEE S HE 6
~T%. RAPEI122% K X Nal 29%) BEBELN TS, THALD/ERENL, FL—Y
= L TEEENTT LECNal RO URIIMFFE LT v MEEE» LITEER2R
WENDH, BEGHOBABSEEEVVEALNL TS, AR TE, FLr—3
— & L TCRRS S BRI ERIIKIN EN D (Vandecasteele et al, 2000), h
L—t—& UTHEME R 7R (101 280, #RAGIRERG I Y PATHEE
B ERRIRBUAS O E— Z IR L TR Y . 17~19% (= OfEE: 181 D% &
ELTHARWY Thoilz (Wood et al. 1963),

HERYya—FE LEFEYVEFoLEn ) FryoEaEThy . RFTEERIE LTEL
fFREh TS, BE RFr3— FEARE 9~12%0 3 vEEREH L, 05 bbdh
IS A EIE R TERE LT B (Lawrence 1998, Rodeheaver et al. 1982), B[I]-R
Ry (HEFH) ZHEEIRBERESNREZT v MR 2ETH 3% TH ., ZofEi
BH 24 BB SICHEEF R SN EBEE S VR EZRET 5 2 L TE L, [A L#ER
T, REFra3—F% 10%=# /= NVEKRE LTRSS LEROEITIE 10%3T 5%.
0.2%Hb_UF Lo AEKRE LTHES LEORINIT 5% ThHh-1,

(2) 2%
3 U RITAEICH 10~15 mg S Ei. FDHH 70~90% B IRRICTFET B0, BHiK
Bt A R O DRI I S D BERB R VB B AET A DI vEEFERTS
(Cavalieri 1997, Hays 2001, Stather and Greenhalgh 1983), [MiFH = 7 FKRIEFIIIE
HEF, #950~100 ug/L T 5 (Fisher et al. 1965), MiEF*H = VRO 5% N &0 3 7
k& LCTHEFET D, BV O B% AR vREGH THmR S, RiCFRBRRLE
FuFxir (T ROMIa—FFun=r (Ts) ¥ 7 EHEEETHS (Fisheretal
1965, Nagataki et al. 1967, Sternthal et al. 1980, Wagner et al. 1961),

I kR CHE I vRESHORBLMIZE< B2, fRICBT 270
TRILE ERBRFALEL OB URLICESRBRE EEEL TWD, IVREZERETD
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FEERIRME A B = XL EFFo T 208k (PR, mERiR, TR, REE, LR, EE
ROYFR) %E. 3 vR L CHIRMNEEZZR/ET S (Brown-Grant 1961), 3 77
fbspomIEPRET, MRMAMERE CRETHY, B 5~15 ug/l 0#EE 271, fElEst
HOEFEENITL LIRET D & AKICEBIT 5 3 v{hoRilas &4 &3 85~255 ug
TH3D (Cavalieri 1997, Saller et al. 1998),

3 ko PIRBICHBT ABEE, BEL CiiE+RIEE (0.2~0.4 mg/dL, 15~30 nM) @
20~50 {2 TH A5, HIRES FREHEGLE Y (TSH) TRl I3 & M EED 100
TR, 400 EE2BAFBEELBESN (Wolff 1964), M XXM g HBE & &V
REET I Uk EfE T DI, MR, BRI, REE. LR, BREITRTS S
(Brown-Grant 1961), FURECERYIAE i 3 w{bimid, PIRBUCETRE S 15 FRERA
NEVOEBEIZRIAINS, FRBROIVED S LABKSIEN 90% %2 A, FRERS
NEY Ty RO Ta 2HRT 53 7 bFn L ROF n LB, Hr R0 RPRIERUN
AR E END,

BEXRIVE~NRTEIND LIERGBEE IS (ICRP2002), RIEFRBE~O KM=
7 EOERTEEE T0~80 BICMAE 0, 3 X TR 100~120 BICHRIATEE & 72 2 HIRIGIE
faLR kit 2w FORFEIZHKITTS (Book and Goldman 1975, Evans et al. 1967),
TIRICE T 5 3 7 RBBOAAGEITHRBEBRETIICO>NTEA L, BIEHK6 AT
E— 72T A0, ZORATHRRIBICBIT2EREEEICEEL, HEEEEDK 1%
7273 (Aboul-Khair et al. 1966, Evauns et al. 1967), S-&IZHgHEs o E 4 HEE 5% 1
~2 BRI BIERO e T EBEIZOBRROBHREELVELS, BLEEE 6 H»
ATELE W IREEREEL 2~8 #7777 (Book and Goldman 1975, Millard et al. 2001),
B vRZOROEE L THEAERTHIC L 2BBICBW TS, RHREHB &GO PR
BRICIST DRSS U RIRE OIREATEIRERLITMN 2~3 LHEE STV 5 (Beierwaltes
et al. 1963, Book and Goldman 1975, Eisenbud et al. 1963),

PR, RHEO M o BRI ARLE > OB & BRIRIC & 5 3 7 RBEGAL SN
DTENREINTVD FEERGFH#EHS (NRPB) 2001), HAENRIZ1} 5 KRR
AZGE, HAES 10 BRI TIIEAD 3~4 5 TH Y., BLEHE 10~14 B TRALV-ILVE
TIKT 33 (Fisher et al. 1962, Kearns and Phillipsborn 1962, Morrison et al. 1963,
Ogborn et al. 1960, Van Middlesworth 1954),

BARIE~D 3 EBGARIL, I VBRI L CEFICBRICRIET S, IUERS
FED L 5 RARRREREF (% 1X 20 pg/ A) 21X, 2 7o PRIBEBUAAZIHNT 3 (Delange
and Ermans 1996), @&EBEAIZBWT, 3 viklh (2 7ik7 U 7 A) 30 mg OEERE
AREITHEET VRO 24 B ERBICAREZ# 90% 2> X& 3% (Ramsden et al.
1967, Sternthal et al. 1980), = w4t} b U U A 12 AFRKER Q&G X > THEHEMES
v FEOFUALEEIHER ST, BiER 5% 6 HBILIA (Sternthal et al. 1980) XX B
[El42 5 8 HLAA (Ramsden et al. 1967) 12, (3 v{k7 + U U ARER]) BUAH L-ULE
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TERZME L, 37k (1.5~2.0 mg /m? of surface area) #NKERKOEE I/
IRIZBWTHRBSHED E O FURIRITUA B B 73 80% /> L7z (Saxena et al. 1962),

KENFFEFEZS (NCI) (1997) X, 1950~1980 FEiis Sz itk a v D 24 BF
[ FCRBRBUAZMC BB 5 7 — & 74T L. RERA IR L FREBUAA L 1950~1960
FETEEEDK 20~40%, BIEIH 15~20% & . FEBIASBEDIZ O TR LT3 &5
i L7z (Cuddihy 1966. Dunning and Schwartz 1981, Kearns and Phillipsborn 1962,
Kereiakes et al. 1972, Oddie and Fisher 1967, Oliner et al. 1957, Pittman et al. 1969,
Van Dilla and Fulwyler 1963), Z OB/, FNRIZEBIT 2/ 3 b0 EHER
B2 200 pg/ 2643 800 pg/BIZHML TWAHZ L EBEBELTWA L D Th-o7- (NCI
1997),

(3) XK

FARIRD a3 v{bid, Fui  ikELOXGHEGEGEL LT, 2008, YAy
o7 ) HRIERYIAEND, YA el oT7 ) roayBLEERBRA AV —P 2l
FENDA, ZOBRKIECHRBERO = 0 OISR TH N Rl B eE
N3, 2URERSEERMERNECEZ Y, 2 ViEhoB L CRIETFREERER L, ¥
AunZa7 ) ReE) I—RFureda—FFrul U EREERE, 93— FFud
VERRESLT T (Zo0V3— RFud VBERES) XX T: (/33— FFuiyw
LTI RFR I EERES) 2ERT S,

YAurn7 ) sdEiElEiciTiEENn D, FRBREAFREBRILVECZEEL THRIET S
IOWE IR, a—FELEzY A ns/ o7 VB L EMRmic = aq FERDS
TV FY A b= AL ->TEYRAEN, 2Dzus F/NERY VY —bL@iedd 5, U
DI =B RGN EBERIC LTI — RV A v rur Y R I B
(Ta. T, B/ F—FRFRIVREUITI—RFa ) (COETH, Ty B Ts 2m g
DX VT ERIHIEALT, i~ HHEND—FT, /73— FFrI VRN
va— FFo i lancirE S CEAA SRS, BREEEIRBCRE T, £/ 3
—RFFnil PI—FFrIVROI VM Ta R T & & SICRRRY S M i
HENLFREERH L, 3 VIR EERRET TRV v e T ) HD Ty Ts=H
15: 1 THIHB, BILEVRWHITENIVESIRN 101 THDH, LrL, TR T £
DO OEN, —EO I LM OR A TRRMEICEET S, 3 V{EBERDRv D & B85
Bz L D&V Ty : Ts &Rkl % H 7253 (Taurog 1996),

FORBRARNVE SRR BRI O B AT o IS TE/RIENE O TSH IZ L A HH, H KR
ik BaUEBAR, YrusuFY roaviEb, BRENLOI—FELEY AR S
B YDy Ry A h— R, FRBERAEVELPICEET 200 usar Y
YDERIERRETH D, FIREEAECERITEME S U{bREIC ORI L T
Bo lmg #H2 AL O5REHED I U{kMc AR OBREEIND L, ARRICBITA3—
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FFo= DEENRBEXNS, ZOEETMF TSH L~ UICEFERT, Wolff-Chaikoff
PHRICEALDE ATV S (Wolff and Chaikoff 1948), — DI BRI H DT,
B AED 3 VI RIERE SN EBICE, FIRRIZ Wolff-Chaikoff #1542 B L kL€
VEARRITEBRE LR THEET S (Wolff et al. 1949), Wolff-Chaikoff TR D A H =X A
i, auikEnER O g vR{ERIGAAORENES L, 3 vk 3 7 =R
Wiz X 0 215 sodium/iodine symporter (NIS) R ORHIRIE~L A% L & —F DIEH
FREZ A L TWAAHREMSENR H S (Eng et al. 1999, Spitzweg et al. 1999, Uyttersprot et al.
1997),

FRRBOA TR EZ 2 3 UVEABO FERERET T« RO Ts OREIIEREEN, Bla—F
bR, Fr=vORBESRE, F o= VRSO T 2/ BISRUE D VR F il
RO A7 o BRUHRBEEF =007 2/ —ike Fe Rt uEofasd s Ens,
Tavb Ta~?D 3 U RBBESISIIFE Ts OFERAERBE TH LD, TeidhreLr L LT
DI Ty &<, REZ 3,3, 5-triiodo-L-thyronine (U /3—2X Ty (¢rTs)) ZE4AL,
v MM A T4 ABIEER DK 80% % 5% 5 (Engler and Burger 1984, Visser 1990),
K TO Ts EARFICIFR L BB TIThbhd, Ll (EREMERICI T2 T b0
Ts AR TEEROHMIZE TS Ts ODEBERREZLOLNTWD, ¥k, —FFr=V
a3 v REERIL Ty RO Ts DNELA T 2, B2 vREROEMIL, Ti. T4 RT Ty
DORFEER S VRIEERH TEH L s ML TITONWDT7 4 —FAy 7 OB TFIodH 2

(Darras et al. 1999, Peeters et al. 2001), T4 RO Tz O 3 vE#EILIX, £7-, BRRE

NEEAEE T 2BE LAY, Ba vREEETHRINES g veipis, BRI
DiEndnRMicHEtEh s, BHa vELXE Vo ERMER 3 UREERIC L o TR
Ihd,

S—FFu=r07 7= HECET 28R T X/ BOS ERRBRIS . T4 R T Ts
KREEOFNFNMHN 2 R 14% % 55 (Braverman et al. 1970, Gavin et al. 1980,
Pittman et al. 1980, Visser 1990), Z OIS fT HEERIIHE W FET T 5T
B, 7y FEBEUBOGE YR — MNZEWTHRENREIN TR Y | REEDIT. BiE. -
g R i oot s RERT CRO L TVWS (Engler and Burger 1984), HI$4
ORT 2 /s EBREBRSERY, 39— FFo=rOFBEREEE. B3 vRbEsT
TN o a VBERUHECEE SN 5 (Engler and Burger 1984, Green and Ingbar 1961,
Pittman et al. 1972, Nagata and Yamazoe 2000).

34F%ﬂ:y®7m/—w%®%ﬁ@ﬁﬁ£ﬁﬁﬁﬁﬁ:éot%fﬁ‘ﬁﬁﬂﬁﬁ
ARSI T = ) —NAET ) —VIREEEREERIZ Lo TSNS (Young 2000), #iE{L
ENIERWIIR S vRLEND, BEOLE T TIERIRBERLE - ORIRN A HES T
Hoy, 1BEHI vRERBEEESNLZES (F; e EAFARFLE) X, REMLE
AR X 0 EEICAD (Visser 1994),
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—RFFu=r07x/)—LEL FusI LEDI L7 o= FRGIRFIETEZY ., B
FHLL MO TLEZB, I—FFu=r0F/Lsn= BSicBET 57071
N A7 27 —FPOREILE MIBWTHELEREENLTHRWL, LrL, 7y MR
WTHE, S7nY—ABUEy p=budz)/)—ERT U RrATR O Y DV
VBN NI R 2T REEERF L AN T A (Visser et al
1993), B DEMIL, VY, T2 ) E R =, 3 AF LT Ly R
B 7 2= KW 2,378 WL _R I RS OFH o 2ahEs I sn ) — b5
EHWEIZ L > TERETS (Visser 1990),

BARE LT a—FFr=AHOEETCRWVEETH D, LL, BRAE T 2RSS
ENF-BREIEERMEBRREEFOMECRBIIAZYV I — FFuo v OB EFERPHL,
WCEN T2 (Meinhold et al. 1981, 1987 | 1991), MIEEEFHIKEIZBOONDIE
BREAMERICBWTHARANREZ 2 L BEIN TS (Klebanoff and Green 1973),

(4) Hi

R a3 v RERFCRPECEETICEREI R 228, 1. R, TFROEICLEE
X3 (Cavalieri 1997), RFEEHIBFE BRI -3 VRO 97%HEE S, FEFEHHE
B 1~2% T D (Hays 2001, Larsen et al. 1998), BRI S/ 3 UROESHNED
R R A BBV TG 31 B 2 E2 bR TS (Hays 2001), L
AL, ZONFEENINR Y BEEZERHDH LB E (Van Dilla and Fulwyler 1963),

Ts. Ts ROREHO TNV 7 v VEBERESERCREBRAETIEHficawmaEn 5, Bt
b OSZWIE, SRR D 2 2R &N BEOEHY VI LD DHEES LTINS,
T ROCR#H ORZWIE 1 A7) O To GG V7 7 2 A4 10~15%TH % (Langer
et al. 1988, Myant 1956), EBEMWICRKIT 53— FFu=RASE0BRHSRMZELT
FEVEL OEBNRBERBAFTTELIN, Zhb0EFARE MoBT 284 2o S
F—RBERLTWRWVWARMER DD, 7 MIBWTIE, Ta 2 U7 7 2 2ADH 30%7A
Iy BRGEOBH W THY . BBEEEIEIT.2 VT 7 AD %% 55, —
ESWEND EHEEEI/NMBIRBTA I - FFu=r OFRIE & Ik E=iT5

(Visser 1990),

3 ofbiie FELAHHRIZ oW E B (Dydek and Blue 1988, Hedrick et al. 1986, Lawes
1992, Morita et al. 1998, Robinson et al. 1994, Rubow et al. 1994, Spencer et al. 1986),
I X Tc g 70 5 BIH S S 58I T, FRBEREORE & 3 Y RITUARIZ
Lo TET 2, RIRBREBEETREOCTS, TEREBIZIENTHTIC oW 58508
R&EL 725, PRESEETREBIZSW CIEREMAFRICBSWT, RiLahiza viky
DOFRBADEAAR PRI — FF o= ~DEUAABMET L. FOER, FLREOEAF
ADGAHIZE > THRINENZZ I VDT XA Z NV F 4 B8 LD EFT50 0 DHFH8
HEEINTHD, PLr—¥—L L THERAE2 vFE (DBIINaD) Z@ALHPicRpkesasnik
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R IR E TLESE D R F IZ B W, 5.5 AMBRE L =PIt R EEDH 2.5% M5
WEh7- (Morita et al. 1998), WD —7 (FOWED 48.5%) X, &5 7 EFEEO
EIOLHTER TR o RAREGEDKN 2.6% X FIzaWEND & v 5 RO
%ﬁ ORI RE TTHEE B E 12 BV C Hedrick © (1986) (XD #EINTHDH, HEHY

. FRBEEEBEETERE ISV TR vF ((120]Nal) BOR5E0 25%2 41
Hiff"ﬁ'(‘?LH":F' W E s (Robinson et al. 1994), IER TSR VIAATEIUERD
A PoWERIL, BEAAEREMNT Sz >0 THiAd 3% (Crout et al. 2000, Vandecasteel
et al. 2000),

av{kiie MERPICLEREI N D, BABRE (FRIBSAVECHEREEZZT O
HERESRETERE) I —Y— LT 1B it a vEEsRELEE DA, 4 B
BIEFER LZERPICRGED 0.01% 08B S iz, RSP E— 7 EERRS%E 1 RE T35
B Hiv, EER 24 BERIZ 7z » TRBEPIZE D 5 /e (Bakheet et al. 1998),

3 kit e MERPICEE XD (Brown-Grant 1961, Mandel and Mandel 2003,
Wolff 1983) . 3 UV LM DWEHL P ~Dorikit = v RBERROEE LR ThH 5 (Mandel and
Mandel 2003)., = 7 RHEIC B O CERRERS COREEEMNICHFE L TV ANIRE S
NTHWRWVHE, BELIR/INRTHD (Brown-Grant 1961, Wolff 1983),

WHEEOI VYN I— RFo=r (RCTORFREE) ORHAZWMLANAD A =X
LATBIZHRE S S & Bbihd, e+ 2820mAE, FRREEOREKRL -t

MIMEEI UVEERE L. KBICRT M I v RZBELEERNSE LR, B
WIRHEEEFHRE T B W CHHE g v EDIEFE PRI BIEMENT Li-#RL. 3 vk
MBI E BN ~BEEEE SN2 BEEEBEMT TS (Hays 1993), X2 OT v D)
MEEN G, b P RIBPHEIHRBEO RS S SR T ARRBE LN TS (Hays et
al. 1992, Pastan 1957),

7. EEMME~OEE
(1) ISR UVERIEEE
B~ DMK VBB SV TOWREIRRE 6 adi» Tz,

(2) RizEE

A VRIS OBLEEEIZ DOV TIX, invioRBRIEDOBE D5 D2, in vivoEhrE B0
WEERLS ooz, aUEA I VA L, KCRER3—F (0.1~10 mg/mL)
M, = R YU oEMREERLS1T8YIZ B W TERFEME AR X 97, = 7 A Balble 3T3HEIZIS
W T EERIATEME 2R &2 dy» 72 (Kessler et al. 1980, Merkle and Zeller 1979) , =7
BV U LRULIES a v a v 3% (Drosophila melanogaster) # F VM /= 451 BIE
RER T, 0.38 mg/mLAOLXIE0.75 mg/mLd 3 7{bh U o ARARIZEBNT, BREN
FRERMhofz (Law 1938) . EEE (Saccharomyces cerevisiae) W -IERRAL R
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(His*) RBRIzBW T, LIIEREMZRIR) o7~ (Mehta and von Borstel 1982) .
AVRRTI—F VAL EERTHY, RAXIF 7 AE (Salmonella typhimurium)
TALO4BRIZB N T, BB KR CHEBRINTERERLEREFL I EHZ BRREINT
VW5 (Han 1992) .

3 URET MY 7 (NalOs) ik, MIEZ AVW-Amesi B, < 7 A/ MERBRIUT Y
a7 ¥a U E RS BRI B W TEREM AR X2 o 72 (Eckhardt et
al. 1982) , I UVHEBEET M) U AIHHBREEREEEZ Do THEY, MEZBW TyiRFERE
SIDNAEIME A RMIE S Z ERRENTVWS (Myers and Chetty 1973) .

8. E+OER
(1) REEE

BURBICEE LIE iR, F=1 ) 74 VRTHRENEROBROHGOKEHM LT
BEEENEA, ThHORTREIL, HEHEa vE TR, BRLERR U 7 TO v
BAOEIT< LB LTz (ATSDR 2004a) ,

(2) 1BitER

OEREKO | BB L<
a. FRKIEHEETEEICRT HRE

R T RIZFRBER L THIREBEN S Y | FRE TR SN2 EZR i EN25 Gy
FBID5EPRBBETR2E24ET 5, M100~300 GyOHRRBEREIZL Y. BEIEPER
JRESRE 2 BEHeT B Z LA TE 5 (Maxon and Saenger 2000) , F R IEHERETLHERE X 1L
R EE OB, IS SO BREOBIR AW LN S, 5 & 5 BuHTEEIL370
~1,110 MBgAS S8AIH) 2 %0 T 5, 185~555 MBqO 513 HRIRIZ % L TH50~100
GyDHHBHILL 2 b= 5F (Cooper 2000) , BAOHKHMEI YEOZMHIE TIT L
DORVEIEK BEOLOREENTEY | SEBR2ME K Tida~15 MBq@D1231, 130.2
~0.4 MBq® B3I TH 5, T bDORET, 1BIRBILIE LTERENMN10~50 mGy K
U60~130 mGy® HARIRE R4S T 5 (McDougall and Cavalieri 2000) , La>L7%
Bo, BREACZMIZEEWERENSHAWVWSLNA TV (Dickman et al. 2003, Hall et al.
1996a) .

B F RIS RER 2 OEF D 0.15~1.1 GBq @ B #HIF< THE SN T3S (Better et
al. 1969, Burch and Posillico 1983, Eipe et al. 1968. Esselstyn et al. 1982, Fjalling
et al. 1983, Freeman et al. 1969, Glazebrook 1987, Jialal et al. 1980, Rosen et al.
1984), BER D7 4 0 —7 » ZHIFETiL 1951~1960 4| FUR BRESEETOHENRE © 1911 Th &
ZTIBE 1254 (KM 106 4. B 19 4) ICOWTIIFESR I3 7 AOREN G
STz, BERATIE 180 BRiEEAE 16~26 4Ef] (EH 214F) Wwbhic o TiThhk (Fjalling
et al. 1983), HEm Kk UMER% — B S W2 IRS TSIz A 2L B W iR la
BEOIN—RRREEE S, B HIEL L 75~1,400 MBq OfH ChH-7, i
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R R IR DS BRI E m 2 5 0.2 em (2 3 2 #EERE Tid 2~5 Gy ORI RARR IS 212 H
B L. BIFIREES FRROERBIZH 2HHE TIL3~75 Gy oY 42, BE24 &%
BEEOWRE 24 TEINAY T LAMIEN L2 | BIFRIREAETTHEE L R S (5
RO HDOEMERBIITHRE SN TR, TOBE 240 BT AR, Thfh
140 % U} 450 MBq T 7=,

B MG MR VROBRNIREOREFIZEICET 2HA L LT, MIRIRE
CHRFEICEET L2085 5,

AT T IKIREIBRIBR O 7D @ 1311 B %, B Tt R IR S T OEFIH
HEahik, 3 il onT, FIRIRFEETLEFEEAE CHEPESRRIRE. X2 KB EE
OO T DIz, 1811 (1.5~3.2 GBq) OEMNEEEZIT-EZ A, 3~6 M A#%IZ TSH
SZARMEIZET L MIEPEAREEA Lz (Huysmans et al. 1997) , 1B JGHATIZIL. BF
b IR AR e hifE R S 9, BERBEREIIER Th o,

FARIRRBI AT 2 s g DRIGHRE PARBERUECHR L ORELY BFEL
HFENH 5, Ron & (1998) DEFFRIE, iz B OAEZREINERE BT HBAD
ERFIZ DWW L. R XIT 181 SRR OERAREEZ ST =8E L XFIL T
5, Ron & (1998) iX. #AME 24— FFET, XKED 25 IREREETERED 1 jHEEE
IZ384) B FRIBSRETTEE (91% 07 L — 7 RIF, 8% N hEtkikeht: M IRRE) ohF
35,593 Bl (79%ZctE, EHHER 46 5. 20 RKEL T 3%) Z#X&IC, BAFLTCEIZHNT
W& L7 (Ron et al. 1998) , iz 5 U fRE L 385 MBq (5~95%tile: 111~999 MBq)
ThHol, 7L —7 AFIBFIE T 2 EH8E B EI 370 MBq, S EHRSETRE R K
BRIBETERRIZIS 1 5 IR S MU BT 6290 MBq Th o7z, BERFFH (1946~1964 4F)
2T DIRAOREERED B BE BT XX 1990 43K £ TOHMICRAE LB Az 2T
FERT LT, DSAFET OREFESIT 1958~1985 BT L2 KEORTHEICE I HDOTH
5o BEXIBRAT Y —c Lo THEL., B BMRELZ )85, fiRRE T
ABRNEBRMFE I FND & 8 OFAREEZ T EREZXA L, BT
e (SMR) 365 (1B, Fif, UFRBREMSOFRAEE) ZLicfii L, Z 0%
TR LY, MOBRORE L AR, I & RARE - ORERELFEMT 5
TEMTED, TORE. 2,960 BIDOBAFLENFFTE i, £0 5 HO 29 FIAFRARAS
ATl B BMREE 2 - BE IRV Tk, HRIRS AR5 SMR BFEEIC
EFRLTWE (491 (EEERE (CD : 2.45-8.79)) . FOMOBAITTITOIR A
st LTI b a8 iR dro e, 1811 BEMRIE XL B P ARG EZ 088 (B &E
) WBWTh, RS AILETSD SMR ZHREREI ERLTWE (3.94 (CI:
2.52-5.86)), B FEREELBAOETEHEB (1~4 F, 5~9F, 10 FELU L) HET
e, FRIBAACHT S SMR 3RFE# 1~4 FOHTR E 22 (12.3 (CI:
6.38-21.61)) 2%, 10 FLUEOBIZBNTHERE LTRER EAPROLILD (2.78

(CI: 1.38-4.97)), &BEFOFEERAOZEEFRCBT 2HHEEX, ICRP (1988) 05
BURRE E MBRIEDORIZESWNTEH Lz, FIRBRICIRIT S8 EIL 50~70 Gy Th-oTz,
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1] FEHFHRE (PRIBREORAL LT Lo THETHE, BIREHICEITS
FARIRDS A0 SMR XL < MEOBEIMZE-> TER L, FRBESAOELCRICHEEY
BOTEEENTR I N, SMRIZ5.6 x 108 Bq LLEDO#E (7.05 (CI: 3.05-13.95)) K
UM R B PR BRPETS EEE (18.88 (CI: 7.58-38.98)) iZBWTHEbHEL o,
OEFED B A SMR & B B#EFIZBWTAHABRZ LR LTWE (BBEBEESA : 155K
% 1~4 € (1.42 (CI: 1.04-1.90)), HfidsA : {8%% 1~4 £ (149 (CI: 1.01-2.12))
RO 5~9 £ (141 (CI:1.02-1.89)), FEBHEY L MERMA (G CLL) : #85# 5~9
£ (2.10 (CI:1.14-3.52)), UL, B LA DOIBREEHZ B W CTHRIRIAMARR (i,
fii, WBETCRKEEE) OBRAD SMR LEBRBEO LN EILL - T, BARTRR
X925 B OEENFSLVWOIEAID EFRFTREZMERT 2 Z L3 L <k, Z0Ff
FEDFEFR MG, FIRIRBAETTEERIE L LT B BREMIE T2 Lk, &B8ARET
T PRIERNWIERTRE IR, PRBRADKECEILR LEL>Thok,
IRFERTDEF R TIIZWREE Th s T RIRS A DBEREENRT 5 Vo BHEILEE
THILIZE T, BRIEB AT FIIRT 2REBOMEIEHEIC - TLE S, 181
BFERYO 1~4 ETHERBBAE ) A7 BHLNIEBR L TWD Z L2 b, H
FRPABCOEBEMHMARE L <EL, FrthoBRRERIZHESE L TWA AR H
AT EPRBRENT, TOBFEICRBAMMOFRHEERE S LT, BRI ARINEE
DR VIZEREER (mGl) ZERALTWAZ ERNRT LN, BREHE TEESREC
BT DTG HSTHE & FIRBRRE L OBFRE, PRV X203 2{bipimkiFiEic s
THEBIZEDECDERHD LB 2R DD, iz, HEHFHEERITT
RIS TTEEOENOREE LR ET 2FRENRD 5, BEERROHRESLS
HIeBEERO T BRLVERETOHLHASRLONDG, KEOEEK bRARTE
BRI LT AEHEMR 55 (ATSDR 2004a),

AY 2T BN THAME ok — MIFEREE I, 7 —T 2% 51%) Xik
HREE RS EE PR IRAE (42%) 18R T Il Rk %) 783 10,552 Bl (85% ik, 4
i 13~T45%) EXERIT, PAREERTEEINZ (Holm et al. 1991), F-H#¥ 5 Hkt
BEIX 506 MBq Thoto, LL, ZHFIBEEMIZE > TEL2ERKEL, FL—
7 AR T 360 MBq, FrEiEREEiM: B R IGIE Tid 700 MBq Th oz, #HEREICRIT S
B ERETROAIL. 30%A% 220 MBq K (F# 150 MBqg), 38%#% 221~480 MBq

(F# 315 MBq). 32%73 480 MBq (F#J 1,063 MBq) Tdh -7z, % 14 (T
1958 FELUE) M HLBEFETXIL 1985 ERE TR BE LENAKZSWTEIT L, BA
HEEHIT 1958~1985 FItBITAA Y = —F U BABEITESS 4O TH D, SR LR
Bk (SIR) FHEfiASA (1.32 (CI: 1.07-1.59)) RUBEMNA (1.39 (CI: 1.07-1.76))
THBIC LA L TWi, hEEFEtEERIEREIBWTY, PR TS L—7 R FRE
FOD 2 FOBRBEZITTHER, [MiBNAD SIR BEFRIZEF LT (2.14 (CL:
1.20-3.52)), 10 FAEFEFIZBWTIE, F (1.33 (CI: 1.01-1.71))., & (1.51 (CI:
1.06-2.08)) BRUM (1.63 (CI: 1.10-2.32)) ™ SIR PAFICLF LT, £BED
e RAORIEINC B AR EIL. ICRP (1988) O&EHEEE L REHEORICE SN
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THEH L, SIS T A HEEERDRIE &L, FRE T 105 mGy 48, B T 250 mGy,
I 70 mGy, Bi&T 50 mGy. FlET 50 mGy TH Y . MITBEN b0, HHEE
BN THEBERBIMIED Shizdofc, RIS, PRBEBAO SIR THEAZ EHZ2HD
Ao 7z (SIR 1.29 (0.76-2.03) ) , RIRARIE B _x¢ L 181] PIA 165 (FLHRIRE 14%.
FT 3% & HRIRANVE U FHFEE 2%) 230 BE Wi, BDAFRTERIRXFE L aF
—FEAWTHELL (Halletal 1992), SMR i 1958~1985 EizBiF B A 7 = —F
VRRBEICESOTEE L, BT #IIE<BHSER 1D 10 2L B Uiz 8Kz BIT 5
SMRIZHEICERLTEY, @084 (1.14 (CI:1.04-1.24)), HE{LEMRA (1.28 (CI:
1.16-1.45)) ROUMEHEMN A (1.31 (C1:1.01-1.66)) Th o7z, T, HTHO 1 EMT,
AR A D SMR b A EIC EH LTz (11.45 (CL: 2.8-33.72)) , HURARA A D SMR
73 480 MBq B OMRER: T3 221 MBq REOBRERICHE_ TR 4EE o iz b b
LY., BABRBEIIBWTAERREMIIBD Lo, ZOUFEORKREMNL ., PR
BERETOEIEISR TREED 1 XK 2Z T2 ENAY R 7B LERTHZ LRTRER
e, AV ARZ BRI 3 18] OFE5 LV BANL ZORREBMKTHEIZ, W
SOPDARETERERMRABHELRLOIZLTWS, ZOFREEERL T, NARER
NI CELEFICEREERTFOHEMNIZIBD OBV L2, ZOWRTCRERLEL T
Wy 181 PIADEFIER B ARAER IR CRICHFE L WA AEEETHS, AN
FEob PR BREES , R IR R LR R T B ANA U RAZ7ER & Bbn s (Ronet al.
1998),

BET 2R Iy F72 FINIZEBWT 1950~1991 EiZk AR & 2h— MFENERE
S, BB EERETLERETR IR 2 S = B 7,417 B (83% ik, YEHEM4ENS, 57 m% + 13,
SD) #xt&ic, BARBBERUVRCESREI N, EHREHN#H#EIY 308 MBq T
HY. 220 MB RS 49%. 481 MBq #2 17% ThH-o7c, BEHIRIT 146 (74%) »
b 20451 (18%) Thot, A 77 FRUBT m— N RIZRITAIRAFETHEETE
58 AT ZEHERE (IARC) RUFWHO 0OF — # I2 S\ CEH L, SIR Z@mA XA T
T 0.83 (CI:0.77-0.90) . HIRIEMNA T 3.25 (CL: 1.69-6.25) BRUVINEM AT 7.03 (CI :
3.16-15.66) ThHol, BN AKLTCFERAICBNT, BEEIEICHEEE NAFREE
FICHABRIEOHEMNED RN, —F. ZhbDBAd SIR RUSMR iTAEIZ
LFORE IR OReholc, ZOWIHDOHERHS, Hall & (1992) U Ron & (1998)
OWFFEAER &8 LT, PRIBEETUEERR CERED B X< 222 LBAY
AN ERATBZ LR ENT (Franklyn et al. 1999),

1946 ~1964 FiC FRIRETUHEIETRIR E LT Bl L K2R\ EZ T LERE
1,762 f & w5z, BARBERELUET RN BEREE I N7 (Goldman et al. 1988), B
BRAMIX 17 ERITH o7, SMR R SIR 1L, kAR~ Fa—k vy YD AQBY
HEW, BE, MR, ABRBRVWBEERUVETEEESHWTEHLE, ak— Mk
FhT ) — (BERIBBERE FUEAE 1o 5 1911 Bghpeik 0T 1911 fERRRE) KitoTh
Lz, 19 BEMEEERC BT 5 SIR 1L, WTFNORAOREEXIZZ A —FI2B 0 TH

31



FERLERERD Do 7, 1311 BFRIEREC BT 5 SMR i1, ﬁm‘:ro)ﬁ@ﬁ%;:ﬁ
WTHEBEZRLER%#DE (SMR: 1.2 (CI:1.1-14) 10 f), MEBRECECE
SRR b hiotz, BEOIFIL 4~370 MBq B TH -7, Ron 5 (1998) @Eﬁjh
LRIERIZ, 18] HMEERICBTABAET Y A7 BFHMEEN TV 5, Goldman &
(1988) DIFFRIZHBWNTIEN 2 YN/ E <, Ron & (1998) OHFFAEF & bkt 5
ZEIEIEEETH D, Ron & (1998) DHFF & [AHERIZ. Goldman £ (1988) DO#EERIZE
WTh, B PADEREES I BEF BT 5RAREED LERED bk (ATSDR
2004a),

b. BRIENAIZHT %5

BEE e U RREIC LD EERLHERIFRBRCAT200THSD, L Lais,
HOR IR DS A DEIRRTERIC AV 5N 5 & 5 R A SHRB ORI v RIZRE L%,
MERMRDRIEZ ST, £ OMOEHERABNBEINTNDS,

HRIRDS A DBRETRFICBT 5 181 O NBREICHE T, BEEBROKTAREET S
FEERH A E X4 T& 7~ (Ahmed and Shalet 1985, Handelsman and Turtle 1983,
Pacinietal 1994), EFEET, ME5E, SRRRRIBECR Ve (FSH) OmyERE D8
NS TR 8N 2 R LA RAkSE L CBHRRRTE & vl it 2 7 RORFE L 1.8~20 GBq
OFPHTH >z, FRBERSAAR T 131 BIH %5172 103 4 0OBEDOFET, HERE 10
~243 R (F¥H 94 »R) MBI N $HAOBE THFEOET LifE FSH #EEO k
FRO LI (Pacini et al. 1994) . Kbk 2 7R OBREL 1.1~49.4 GBq O#iH T,
SEHREEIY 6.2 GBq Tholr,

Wichers & (2000) X 25 & OHIRRMN A BEIZOWT 18] BITARORFITR THED
PR A U o, RSB 9.8 GBq TéHh - = FSH, %ﬁiﬁfﬁhn“\}b% »(LH).
A EYBRUPFRMAF O OMGEEITRERDO LNV EFRICER > T,
IRE% 3~6 A D E—7 IEE L RER 18 2> AN TORER L~ ~DEFIZ 2T,
FSH O8N (300%) & LH Ol (100%) BV v BRBEORLD (88%) ik
7= RFmfy N E — R L, FSH ov—7 L~ (21 TU/L) iXIEE®MA (1.8~9.2
IUL) OLBEEZ, 4t B OREEERE L~V (22 pg/mL) IZIEFEHMA (75
~350 pg/mL) O TFE% TEl->%, LH OMFREZIEFHE (1.6~9.2 TU/L) OB
NTHole, 7AMAT B OMIBEEREIRER 12 KU 18 1A T, BHERiL~ 15D
HECE T (50%), LHLANE, BEFEHFER (10.4~34.7 nmolL) WTH
T, ThbOFERIT B OF L~V ORENFEONDIMERRICEE S RIT ¥ I iBk
AR D, ZOREORERRAL, MEHLE 22 FREMEHEIT o 708 1B OR%E
P TORVWEREOBENRTbRL TWianWZ ¢ TH B,

FLRIRDS AR O T-DITIRPICERED B IZREERE L 1%, £XERRIRE
BRI TESE UL LW S BEREFNRHRE S TVWS (Green et al. 1971, Hamill et al.
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1961, Jafek et al. 1974, Russell et al. 1957) . LU, ERPORHEOBEH R EES
& BRI, HEHME 2 D RRE L HAIROBERE L OEENBRE, 1 TRED
REDELTWD, THHEDEFICBIT5BEERL0.4~28GBq Tho, b LIRIRD
FLRARAS 3 U RO FUASL ZRRIE5 D RN 12 M LIRICBHARBREREDO BIL 25 X
5 &, REROBFAROBRBICK T 2HENRTFHENS (ATSDR 2004a) ,

SERAT 2~10 & (TE8 5.3 F) DMz FRESARERR O DI 191 B Lz EE
oW T, 70 HIRFNZ BT HERROBRKRENTOIL, 2 flOHARBERRENT

(Casaraetal. 1993), L EDBRENLD 3L OLRD I L, 141E7 7 no—NEE

(tetrology of Fallot's) (ffi@hfjrikse, L=|HREAE, AO0FEEKX, KEIRESE) L2087
Eht, . 2 LIXEHARECEESNEDS, FTOREVLTHOLR BEEREESR
L7z, B0 18] igaEERIT 1.85~16.55 GBq DO#iBH T, FHEREFERIT 440 GBq Th o
fro EHEROATHBBHBET 110~200 mGy Th-ol, FFEORENZIERIO 1~60 H»
A (E¥ 165 2:28) i8] BHE AN 3THOBETHEINTWS, BREEI 1.1~
13.1 GBq DfEBHT, FEHBRERIL 3.67 GBq THh -7 (Lin et al. 1998),

58 & DITIET, 8 IO BEKRIEL 2 floTHAKENHRE Iz, B BRE2%i) -8
FOFAEROHAERE T, I RFZ2ZT CBoTHRBREADORE TR | IHRFEHE
< v F X BBEOFER & ORIGEW TR B0z, RN AIEER T 18] H
HH& S0 e VR O IRR IR I 5 A R RRGT CIE 32 8 DEBE DR 6T Hl D H b,
8D ERIKE L 4 ORISR R Sh o (Smithetal 1994), T, ILEFRL
723540525 2B ERED LN, 2AOHIRIZ, BN IEEREZTTHhL 1
FELHNICEENTEY, FLOLERERFE THE L (1 £ TIXEERBIPRRHEE
BT ERRBEBERETAZLN, ) 14 THLERENED ¥ 7w, BIBREH
PRiX 2.8~9.2 GBq. FHIREZEEIL 5.5 GBq ThoTr,

Goh (1981) i, #IE 6 DHAMIZ 3.7 GBq @ 1B A2 Z i -BE P OEFN-
RN, EEOHBEL LT 8 228 BiCERED RRIRMSEETESRE L2851
Yl

BALOBFERER & LTk, Bhattib (2010) 25, 1970~ 19864F 2 frlifaiasi (181
BE&72Y) 2R /NENARE BELEFE) 1254780 278 — b #20055EF CEBE
L. PRBARALIME GRERENC X D) 2R Uiz, th, PAME, FEEH, BEIFOD
FiG, BEIPOORE., (bFREORELRELI-LZAS, 206Gy TOHEX T X2 (RR)
1X14.6 (CI: 6.8-31.5) Th -1, :

de Gonzalez © (2011} iX. Surveillance Epidemiology and End Results (SEER)
DA BE THIRBRIEERRI BB AN -7 20 BRLA LOBE 5 FATHR) 647,672 4 2%
BRIz aR— MFREERE L, BEEIE R RIE 12F (6~344F) TEHONA (EEH
A) VRZERBRF LT, RIUBIRTOIEHOBAERE, 60,271 (9%) BEBOHE
FERANTIRE LT, MEBRIEREZIT b o T5% 07280 RR X, IRA
VHIREDONAD 1.08 (CI: 0.79-1.46) D LRFENBAD 143 (CI: 1.13-1.84) FTTH
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oz, BRI ADKNBIEREZEOE —OBN A0 Y 22 (AR) 1X7% (CI: 1-13)
LHEE XN,

1950~1990 FIZFRBBAERE LT B IZL AR EZITEBE 1,771 # (21%
Bik) BAHIZ, BAMBERUETERFBMMHE SN (de Vathaire et al. 1997),
BEFHRE 10 ERTHh o, WENEXY 227 (ERR) . 5, {REEOSEE, &5
B DREHHBREZEH L LT BT AR ERTA L TET AL L (ZReT
VB RRETENTE), RS B BEIL 7.2 GBq (3.8~57.6 GBq) TH Y. FHECRKT
HEXIHEERE 0.34 Sv (0.13~2.8 Sv) L3t L Cu e, st MBEE LT 1~0.19 GBg @
131] % BEDONARBEAD & FEBXITEBE A0 ERR 133% 5 U B & H3 1
MTHico>hTER Lk, 3.7~7.5 GBq B#EZ31T 5 ERR 12 4.0 (90%CI : 1.3-12.2)
THY., 7.5 GBqBHEEHICBITS ERR 1249 (90%CI : 1.2-18.5) Thot, ZOH
FEITHBR/ NI WY A XD TH DN, LTV REARY 1A XD Ron © (1998) DO
RICBNT, HRBEETCEERR CIRRED 1311 (3235 385 MBq) #ik&xhi-H
FIBWTHBXIEBERAD SMRBE LR LIEE WO HREXFTIHLDOTH- T,

c. DHRIRSE

Hall & (1996a) DHFFETiL, 1952~1977 FIZBZW L~L 0 BILIZgE< U, FRER
P ORBRMBIERE Th - =&tk 1,005 4O RRB/NMEEERIZ OV T 21T -7, #
BRE X 1991~1992 Fir FARM/ MESIOARZIC X D st s iz, HBREET B X< R
TARBREBROTIRREOR W VS 74 —BE 7 U =y 7@ L T ik 248
A ORI, 5 I B EEOFHEIL 0.95 MBg Thoto, HIRIRTIRIL
SRR RN, BEHERE L ICRP (1988) OHBBRIEORICESHWTEH ST,
SEHFREL 0.54 Gy (10~90%tile 0.02~1.45 Gy) Th o, FREIMEE SRR L
1,005 & 107 4 (10.6%) & HRETE LM 248 W 294 (11.7%) TROM-T-, 131
IR U iAot RIS S ST & 5 RR 12 0.9 (95%CI: 0.6-1.4) THY ., #Er5FH
FEER Do, BETRIBEMA Y 27 €701, FRB/NEE O EMCEE
IRAREEMAALMNZ Lz (ERR0.9/Gy) . Hall b (1996a) iXRRIFEEICH Rt
U RATBehofBEAE LT, HREEMNSEER (F : RF AR5
F7A4—RBZ2EZIIZ) THHD, BUHEI UV RICEE L L RT3/ D
B ARIRBEE TR LRV BTV S,

AY=—F RN THAME 24— M ER S, 1950~1969 FiZ FURRE B
BWI DTz DI 1] Fe 52017 /- BB 34,104 1 (80% &M, 1~T75m%) ExZiz, HIRIRE
NAFREERHRE S iz, BHINIT 1958~1990 EETH 7= (Hall et al. 1996b),
HHFIZ 20 BT TH o 7 BE 1T 2,408 #1(7%) | 10 BEART TH o o B4 1 316 #l (1%)
ThHol, HIRBBAENTRERESZ REIN 01X 10,785 # (32%). HIRIRHEEE
KT, FRBHERETLHERE T £ Db OB A TEME I N - Dk 23,319 # (68%) TH-
7z EBMHIEILTERTE 5~39 FHI T, PWREERRE b FLNICER I ERRES A
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XM BEIC A L T WD B 5 2 E M BRA Li-, EHRERBURR I
WIREE S EBE T 2.4 MBq RUMh O EBE T 1.6 MBq Th o 7o, £RFICEIT 5 BHIRIE
~OBSTHREIZ, ICRP (1988) O EHFHEEREREORIZESHTE N Lz, Bk
IRIEEEE  BF IR T 5 B RIHRER 1.3 Gy, EOMOEE TIL0.8Gy Thoiz,
B, EREOBEETRE LENARERIZESHTSIR ZFEHLER, ZoRARAER
AT =2—F U BAREIZESW =L O ThH A, TFERHEFIZ 67 Bl FRIEIEENRKEE
St ED D5 4241 (63%) ARRKBIERSR T VI RELZITES TROLME,
SIR ITEHEDOH THEICER Lz (2.86 (CI: 2.06°3.86)). Do FRIKBE
BECBOWTHRD b T, FORCBOTHHRESAOFEE 2ZBRERBERR
HHIT, BAD B RS LIETNSFEEL CTOEReER 5 5,

FIRIRLIA OISR - BT AR AFEAELN Hall & (1996b) ¢RI C=wm— FEAWTH
Xz (Holm et al. 1989), FD YK, =R — Mi 35074 BloBESA2D, 31%
7S FFR BRNEEBE Y | 42 %53 IR IR EE TLHEEEE L 16% 5 R IR ABIR TREER W L TR 8%
PE OO T 181] BB 55227 T B%OBEFEITZH ORI ERETE
Rhotr), FEHRRESHHEBEIT 1.9 MBg (0.04~36 MBq) T#h Y. FIRRIEESTE W
A TIE 2.6 MBq., HIRIEHRETTEELRE WV EE Tit 1.8 MBq, FOMOEEOZETEKN
BAH T 1.5 MBq Thotz, HRBUADOHASWERBIZBITS SIR (1.93 (1.62-2.29))
REBIZERLTERY, UV 8E (124 (1.03-1.48)) RUHEMF. (1.34 (1.11-1.60))
HERIZER LT, #RZAOHRAD SIR X 1.19 (1.00-1.41) Thol-, FIRENA
@ SIR (LBBMAM 5~9 £ TOAFEL LR L Tz, AEREEHRBEEFZRD bian
DT, ZOWFRIZBWTI, Hall & (1996b) O#HFFE&EIXELRY . BHBREDCHMIZHE
Rl £BEFETSIR BT I TEY ., FRBRBABNTBIRESZITEEBELSE
T35,

RANEBWWTaRm— b ARLY /N NEAME aR— MFERER XL, Pk
MR BRWT DDz B HE5 %2517 18 BoREOLHE 789 #l (74% &) R UM
SURESEROCERBBE LS -BE 1,118 Fl (68%LctE) 2x&iC, RS A
FAEFRZ L Uz (Hahn et al. 2001) , 2 5HAZHHRE 2 72 DiX 1958~1978 4,
RIRBEEIL 1959~1978 SE Th o Tr, WEREIC ST DFIHBHHL. FEEITE R R IRIE 385 4

(49%), FIRIBREOTET L A2 L 327 Bl (29%). FIRBSSHEIETE, HIRRMHE
TLHERE R OVE Dt 199 il (25%) Th o7r, GEES. FEEBILFRIRAS A SN U IR
BT BRI B 5 BE RS U, BEFEIRA (1989~1997 4F) U5 RHET 13~33
HERR R BBEET 9~33 EF Tho I HEHICB T 31 B R EHREDO T RIEIL 0.9 MBq
Thole, BEREFICBIT D HRB~OHSHEL, ICRP (1988) D5 HUuRtE & BEl
EDRIZESHTEHEI N, FHRINERIT 1.0Gy Thotz, L L, ZOEIEZE
FROERIC L > TEBIL, 0.6~1.2 Gy RPIRTH o7z, MR, FEEEROHE M TRE L 28
AFRAEEICFESNT SIR 2HIB LS, FORARAERET 1980~1989 £0 Fg VEE
HFEPABREKIZE SN2 S OTHD, FHElIRdE, RS5HET 3 BIRUXEHET2 M
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DERBBADFESI N, SIR 358 T 53 (CI:0.5-15.1), xBEFET 5.3 (CI:
1.1-15.8) T# o7, RR GHBEEL L =&E8) 12 09 (CI1:0.1-5.1) ThHol,

RRRAADY RV IBERRCER IS L-vo B X< SRERICEELTY
Rhotz, T DOFTR CHERAEL VA, BAERNSEFIVENRTHS (1,058 FH
35, 0.28%; #¥&5EE 795 #iH 2 i, 0.25%) (ATSDR 2004a),

1946~1967 ££12 18] BrAR 5 2311 /bR RO 20 BRI OB FEH BT 2 HRR
DERRIZ OV TR X 2 d— MFERER X117z (Hamilton et al. 1987), *&EEIL,
B DMk G- 52T 7o B 3,503 #il, HRRE L LT 8] SR 5cEE. R, B2
WL Z I Hft &< v F B 5E5RE 2,495 BT 1,070 D R TH T, BH
BT &N D 1986 £ TTH o o, AREFIEMEL MO THEHRPICBT o F
WRIRE CESOFHBEZRFE L. HEFNERE LEARAZEIR L TREBERICL Y BiF
Lz, BEHOAREHFICBIT 2 PRBAOHEIT, S5 SR ERHRE. PRE
BUALEIA R BARIN TS FRBEREEPOEE L HERBRERICESHTEEL
Tro RIBEBBOTREIX 02~04 Gy (95%tile 2~3 Gy) Th-oT, EIXEIL63%T
hotr, 34 FIOFHBHE S, 5B 19 FIIBEHFICHRBRESEBHFI D
STBETHoT, 25 16 HITERBASA LHESMENT, 0FIZEETED S H 8
Floske 58E, 6 FINEMEETEDI L 5 ARG TH o7, Z OFRHRIT 131 BEEN
FURIRDS A AR BE 5 X B WRIEEZTRT 5 LD TH M, BERLMBHLO
EIXEEEMICAEE Tl o, Shore (1992) X Hamilton & (1987) DORFIFELE R
1 E=—0L, Hamilton 5 (1987) DBRIZHT 2 & EFRE & R GRE LB LS
T, AWFEEGT CORMRRNEAO RR 2.9 (90%CI: 0.6-15) L&EH L/, SEER @
1973~1981 FIZBIT BT —F CKEMRRHSEALT (DHHS) 1985) (2F-3<
& . Hamilton & (1987) DT THEE SN FRBENR AT ST HITH B2, ZHHREER
5L OB TROLNEDIL4HITHY (Hamilton & (1987) OREEETIE, 55 1
Fi2S 2 EOWRB TRAE L L8445 LT A) ., Shore (1992) i~ L 4LiE SIR 13 1.1(95%
CI:0.3-2.6) TH 3,

Hall & (1996b) &R U =dh— MIBWTROBEFRENSER X i1, BEEHAMAS Hall
5 (1996b) OWEDD X L2 8 EMEME NIz, Zhizik 13 BB 5% Rt 2
ETBIS W BRBAARES T, BERIEE 2~47 EMTh o7 (Dickman et al.
2008), 1211 #HANC SRR X BN 22 0 - BB 1,767 Blb B S, HRRAA RS
IR B IMBIIH RO BIZ W THA Lk, B RE5RNCEHIC X BB EZ T
RVBE R GRS AN T B 2R EE2Z O TRV BF B TL, H
RS AD SIR 1Z 0.91 (C1:0.64-1.26) THY, ZOHIZHEITSHRBOEEREIT
0.94 Gy Th oz, LA L, 13 BERNCERIC X MR 22T 72BEICRBIT 5 SIR i,
9.8 (CI:6.3-14.6) ThoTr, ZOFEMNL, O adk— MBI HTRIOFR (Hall et
al. 1996b) , 7z 121 BEAGEHIC L 3 FRIRA~O KRR, FRBSAOHR Y
AT EBEELTHRNEWIERERTRFINL, ZOWEND, X BBEEN=2 bo—
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NERBRWVESIE, X GREEN 8] H5BFONAGRRERICEONTEEER L 4R
M4 BEEREHTHI D LBRREANTE,

d. ZDfth
REOKHEZ VRO ~OREEIL, FRIEEE TIRESRARICALE AHTE
WL LV EE LRWIEES ., FRIRIREERDIER & R i OB ERLEL b 12 b
THEEMENR D D, fl& LT, RERIER6EE ORIz 181] % 3.7 GBq Z - ALIR 4%
8 MABOREZ, MRMEOHRBIE L UTEEO RRBUWSEE TIEL BIE L ZERNH 5
(Goh 1981) ,

Ron® (1995) DOMFFRETIE, ERFIE 2a0AmgiE < o2k — MFE (BUIZ[RE
LAWY HPOFELORRBBAY R 7220 T — A RRA LTINS, bafk—
bR, BEHARE, o0 RPKIRIERTER. BARIER) O 15EsRE CHAM#EIE< (0.10
~B08 Gy) LicF &Y (BL < FREEmme. sm) O 7 — ViR Tk, $9120,0004 (#f
i < BER958,0004 . FEHRIE < #4061,0004) 03,000,000 A5 BURIRA ATOOR D5
— & 15T, ERE, ERR/Gy: 7.7 (C1:2.1-28.7) . BFlitxr V) X7 (EAR) (10,000
MNEIGy) 4.4 (CI:1.9-10.1) . 1 Gy THARIZ 88% ThH o, L HE0.10 Gy
DD FIRRBA Y R0 L OMEBENERBIZA B, #IE< YEOFEBBPENEEY X
7 BEL, 20 T S e U A7 1E8® Bivian, #IEL 2> 5 304ELIBEIXERRAS
AR, AVERRTHLEESONERO LN T\, KEBHKNROLHEEICET
5%8% (BEIR) VII (2006) TiX, ZOMEELBRL. BioET VERR/Gy =
0.53exp[-0.083(e-30)], %M=D E5 /1 ERR/Gy=1.05 expl[-0.083(e-30)] (e= #HIE < BED
E) EVIIERBEHIZICEAIBALY R ETFTAEZREL TS,

@F v/ T4 VRFHERFTRE

F ) TA Uﬁ%ﬁ%%ﬁﬁ$ﬁﬁ?§:®ﬁﬁ4ﬁﬂﬁﬁ§b CLidh D 25 ACIHIA) (2B L7
T OWNTOMERET LN TS, —HRIC. FHRFERERRBESAGILESAT
&5ﬁﬁm&b‘_n6®ﬁ47®@%i#ﬁ%ﬁ@ﬁﬁﬁ&é(%E%tﬁﬁkAﬁ
8% LHEE X NT)  (Mazafaferri and Jhiang 1994) , UL, F=x= /74 VEF
R EBHEHBICBEINT-TRENADOEREREA THoBMOFLEL TR S
HEAS AL, RATEZZHDOLY HEMWTHS (Harach and Williams 1995) ,

1986 FDF = /v ) T A YRTHREEFH L O EHEOKEE, ~FL—vDF Y
HIZE T D FREES O REEEMABRE SN, 1990~19954F I F S irF /L—
(231 520,7854 DB EFHHREROMTIE, FRBEHOREEN1,0004 470 4
~228THDHZ EERALIZ LI, BRI TORNBRENL Gy (1.3~1.6Gy) 2#Bx15
EHERINEHIELDEAT, BEBEXPED DRI o7 (16~22/1,000) , BEBBREOR
R, BERIBRBEOEDIZZEINEENOTER IN 20T, PRIBEAHEN] Gy
(1.3~1.6 Gy) ZH 23 LHEEINTHIROIER Tk, FIRRS A ORESED1,0004
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Y- 025~62%4, HAHWIIEHEMDNI3~50%THAZ LALLM LE, FRER
FEEREBID 5 HT~12% D BIE, 5~22% NE5HIHEFRIRIE (nodular goiter) . 7~64%
P EAEEME (benign cysts) EBMrahiz, FRBBEN0LGyRETh-=LHESH
TR T, BHESERES THRBIEAXA LN ho T, H0~25% B IRIE, 0~8%
DSEEEIME R IRE, 75~100% 28 RIMEEEE L 2 S iz (R BERIBEO IR R E
& A 7" (cystic-dystropic types of goiter) ) , BFHFEDOI UHRIZHWWT, RHFIUE
DRFEME D SFMEH S - (Astakhova et al. 1996) , RFL— TIHREHFI IR L~UL
PHURE FE 7> TEB LT, TEBRUEFEFD S BH30~80% (FH61%) TiX
—HRODORD 2 U EBREN100 pg/LRWETHY . 10~50% (CEH26%) TrE50 pg/LASH.,
0~25% (F¥I9%) TiF20 ug/LRKM Th oz, THHLOERIIAFH KO 3 v RERE
N50~70 pg/H (T EHLRVHFFEDIAY YV DORERZ1~14LERE) L0 RWAS
DRV NABZ L ERLTVA (B 2HUE T TN26%, 50%) . X 0 B o EFER (2000
FEER) 1T, RIL—VOREERIC LD I VERSHEEF =) T4 VETHREH
EHUFEMR L TWA L SICRAD Z &R LTS (Ishigaki et al. 2001) , fhoH
RBHRE27u 5 L08R (# : the Chernobyl Sasakawa Health and Medical
Cooperation Project) HFE7-, 1976~1986F DM IC_F N —I THEENT AIZBNT,
AVRREZEDORVEBEEE —FHL-ERBEOEVREEEZIRL TS (UNSCEAR
2000) . Lo T, FUERZHEIBRINEFRBEEHRRICHES L ERERD
D, FRIBBADBEZHIZETAZKERT THA0H LvY (Gembicki et al. 1997,
Robbins et al. 2001) . .

2000 FFLAED T2 8E 21, Davis 5 (2004) O v 27 OEEA— 2 DO % RRITZE
(1991~1997 -, JEH] 26 4, ¥ 524) | Cardis b (2005) ORI N— b7
DREEAR—Z DFEFRHRFIE ( (1992~1998 4F., fEH 276 4. X B 1,300 4. ERR/Gy
45 (2.1~85) ~74 (8.1~16.3) ) , Jacob & (2006) D_FA— LTI T A FD
Tow PHVHEEE (A 1,089 4, 1,620,000 4 OF —# L L#, ERR/Gy 18.9 (95%
CI:11.1-26.7) ) 2 &EMH 5D, ¥/, Hatch b (2009) X LB TENTHIEL LET
Eb D 20 FEOBTEAIGEA RO HUE 1,494 £, EHLS 1,088 4 R &iziThh, A8
TRAWS P=0.12) . FRBBA YR 5 (ERR/Gy 11.66) BNA LN &3 5H
LEndoiz,

B BRESEELEF =N 74 VET HREBI» O L AERCRE L L
MED IR OREFEIREE & A THES B 2 5 A 7 DI R HRRIT 23T oiz (Petrova et
al. 1997), HMOMHBROEE, FEBERECMMOLTFHEORER Y, a2 VEIUADRE
TR 5 R, B2 vROERRICHTA2FECEL TR, ZofRaE
ROFRCIIBO CTFRHETH D, LOLREE, AREE L BERECESZH TR
We—DIEERETHY , TN/ TA VRTHREFTEROR., B2 v RS HEFRE
BECRSWTHRVESLEZENS, HEOHMERZLTIZR&T 5,

BRIV T, 1982~1990 FDHBEI T, NI N—iNZ BT 5 755,297 iR
DANTBFHE S iz, LotEOR S B 2 7 3 L Mo B ERERR I i i s < 75
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PXNTHWE 2O g TH 5 Gomel & Mogilev IZFB{E L, oo 40 ot lhaY
B VE RS T 5 Brest & Vitebsk (CEEL T, ROERO 3 172V — (BE
E, BHAGERUSAER T OBEORT £28 0 TRER, BERREY TS
WIKEERIE - APEHUREYE « FMEEAFR AR U REHFT 23 O HLIE OFRTE) A5
Ehiz, F=nN/ 74 VBEFAREBRFREOETHH 1986 FELIE, RHMEOE M, FiaE
e (higRHFEEE BUN) &7 L7 For2RE) RUNHRPEE OEMBAERIIE
SPEFRLUIHINCEB AN T, KVBLAcmLZX S icBbis (Bimoi 2T
O|ELRN), BRERT EHERPRBERORAERS Fr 1986 FLIF, M58
Lic iz T, Koo mLzL s icEbhd (BmoRiHENMETO®E
3720 K DR OIGRUIIR & RIERIC, ERAEROIERFETRIIEML T 5, LM
HLTWRNE I ICBbik,

BT O— & L Cah— VAN ER I/ (Petrova et al. 1997), X1 —
T ORMSTREE R S LTI, SOTHBRIE R AN TWARWHIRICEE LTS 757 4D
LR & EDRBOHNT BT STz, 5 BRI LA~ TG e il B 2 Lotz s
T RPEEDOREE (25~30%) 1 4~5 @M o7, HRIRICBET SR
BiTH7 PG R ORBRIIBHUROILIT & Ll L TR 2 fi5m 2o 7 (7 40%)
ZIE (KMP~Er ey b-yr) ORBRIZIERMROIIET 6~7 Fmhoic (18
~20%), MOBHRORE, FEBREMLOLFYEORER L., a vRUNOEF
BERFICREL 52 TEEN, BEEa vROBERIIHT2FSIBE LT, Zo@FEE
HROMRTCIEIBO CTRBAETH B,

RGN —V BRI I T4 FCBTBF N ) T4V RFHREBEFTERE O TR A
DANERAFT —FRUFBRET —4 %, RIFYOA F I TRUBT T ADE D &g
THE, NIN—VRET I FTATORRBEAICIIERTORENH 5 Z EBFERIN
7= (Paciniet al. 1997), TN —I RV 74 7T 1986~1995 FiZ HRIRAB A L 2
WX /ARRO 21 R OEER 472 flE 3t & UTFh Uiz, iEPicgsE sk
NREEBI DK 98% A3 Z i E EN T e, HREEL, A 2V TRBT7 T AD 2 g T
BB B W SRR O 369 Pl (A # U 7 219 IR 7 5 A 150 ) ThHo T,
RIGN—- 7T FA FTEPETIF, A ZVT- 77 REFREEDEEIZLD, N oh
ORESAPBD NI, TN — 07 T4 FEFIBITIZEAENRSBUT THHDIT
KU, AFVT-75 v RERIBETI RN 4 BUABRICREL TS, A ¥ V775
ZIEFMEO LB (2.5) 13, _FN—-0 7 T A FERAFED LEBEER (1.6) L
DERICEP T, RIN—T 7 T A FREGIRED 94% IXFLEEA AT 5% DS IERRR A A
THBIDIZR L, A ZUT-75 0 ZAAEFIFEY 82% PHENRA T 15%BERERATH
of, RIN—-U 7 T A FEFAFHEOFRBRPE AL, FEDONRRKIRS AR O
RTHDIHERBNIRZEN, A2V 775 AEMARL OERIZRED N, T —
-7 TA FREGEET, £, PRIBECRE GTIFRRBAVAFIF—FERYA S
R7 U EDO L) ORERBAZ VT 77 AEFIIELY bERoT, LD
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B, RIGN—IT 7T TERAREEAZ YT -7 T AEFEE TR - 2 EF 5
(FARBBARER) FHELTED., BHBER DR LB —20BE TH D AIREMHEA
b,
B OSBRI S VR~ OBRED EOREEFB LT LIREAHTE S, Fo/
TAVBRFABERFHIZL - T04~32 Gy DI H LT T~14EBD 534 DF L
(1993~1994 1) DMIEHYA 1/ o7 U UHEEGANE S, FiikfizgE LEF
EH T 80.6%., B IZIREE SN0 To i BRAET 16.7% 2R S, Hifffli & #E K
B 181 S BORMIZIE, FEAREQCHENRE LA, ZOKRIZ, PRIBAECHKEE
BICPRBOKEME S VREREXLFLET 5 REEEZTRE L T3S (ATSDR 2004a) ,

RIGN—HFEE T 7 TAFICBTDRERUNASTETEHEICLD L, 1986 F 4 5
Tz T4 VEFABEBH DL OAREDERMH I TS A FRIZFEL L EE
WZRIRB A ORAEREBEME R LTeH, B TRFICERO 7 —7 TIIFRENA
DA BTy (Cherstvoy et al. 1996, Drobyshevskaya et al. 1996,
Prisyazhuik et al. 1991, Tronko et al. 1996), ~F /L —3 Tk, 1986 FiZ 1 FHOH
IR A BE OBEINAS 100,000 £ % 2.46 4 TH Y F B L= D% Gomel T, 1986
FIZ 100,000 &% 0.24 £ TH-oDH, 1991 (2 100,000 4 125 &0

(Drobyshevskaya 1996), U2 74 7Tk, FLEbEHE (5 EUT) O 1FHOR
IRER S AFEA T, 1986 FELIANE 100,000 £ 0.05 ZRETHo7-0H 1992 FiZix
100,000 & %1 0.43 & L7227 (Tronko 1996), 1994 FE(ZIXFPRBMN ARERITF =L
J 7 A Vi T & < . Chernihiv T 3.8/100,000 £ . Zhytomyr T 1.61/100,000 4,
Kiev T 1/100,000 & T3 -7~ (Tronko et al. 1996), Jacob & (1998) XV T4 F
DORARBBREL L br— L LT, 1991~1995 FDORTINA—V KT 7 T4 Fick
T 5 BRI A D EAR ZHESH L7,

FRRBRAS A Y A 7 & R~ OHEEMRSHREOBRIIEE L 20, HEi 2.3 (CI:
1.4-3.8) /10000 A% Gy TH oz, _

FIFATE 55 —F ik, T L 2HEBREE B, HEFEL~OHEERE TRRIR
WAV AT DEREEL Z L HBIALTVAN, HHBREOHEIZIIZ L OFHEEX
K5 (ATSDR 2004a),

RIS A B ORI, HbHE s VRICEET ORKRBAV A7 DORE S
LRk, BWEMETHEONEHAROREEREIZIL TWD, T2k, SEEIE 0%
5, RRBRARBEDR—RT A v ki D EHIZARE L TiIThh i Uiz FR RS
AT ) —=/4 (Astakhova et al. 1998) DEE 3 VRXZ ORELELUERF
OFRKBIEORLIFE VI BERAZENHD, HAOBREIEEZAEEIZLTND

(Gembicki et al. 1997. Robbins et al. 2001),

ARG — DR ER G E LIERSITRRIFFEIZB W T, /DNRO AR A & Bt
I OEENTHE XN (Astakhova et al. 1998), HHFREAR 15 mFEHOL/NRD S
B, 1987~1992 FIZFRESA LIFEZIIC L W EEZE SN EEFIR, = O3EDR

40



&L ofc (131 #5107 #1143 Minsk State Medical Institute records i TitE 3),
FIEHNZ LT oD BIE~ v F LTz, Typel fBEIX, F=1 ) 71 VEFH%
EBAITHREIC L A0 BRI WL E B 2 il (RF— 3 dr 3 RO
@ Brest, Grodno J2UX Vitebsk H &) MO EEAIHE L. Fih, B R UE /LS
BE 2~y FEEZHTH D, Type I WBEEL, Fxv ) 74 ViEL OB
< BEM (Minsk, Mogilev ZTF Gomel) *#F1p T — T OEMENSHIH L, EE
BB L30T, WK Z L IERARRE - v T X8, S OICER, MBI RO/
HEREE~ o FIEEHTHD, BEURKEE~ v X8 AR, %élz?‘—‘iﬁ HE
TOHRREERHAEOT, A7V —=vIBEERa v —AT 30T, BERERITLL
TO=Z2IZ4EENT, bbb, (1) RRENENGMASZ ) —=27 ; @)%Iw/
TAVIREFARETN R EREERZENIC L AEADER ; (3) HBOMEIRIIF
R R R e T PR IR AR 0D W EME A3 3 B F DL DSEIRIT & D B SN TEM L =87,
F 2V ) TA VBREFHREBEITFELRIZAT L —DER 200,000 £ 2 5B EE L
AR 18] IR R AR ERER O EEHIRIC BiT A4 ADOFRECHBOHTHE (B3
FOWFED I AZEES BEEITZEE LR W) M, ERIREERENEN S i,
FIHEBNRAENRWESX, FCBAILLID#EIES L EBEINT, FliikE Pk
MR EIIFIEIC S £ D BRI 7 L TRk U7z, JEFIEE R S BRRE I 334 B HUIK IR
EDFH, REHIEE 535 mGy (SD : 848 mGy) . Type I %t #f 188 mGy (SD : 386 mGy)
B R Type IT %tHREE 207 mGy (SD : 286 mGy) Th-oi, A v Xtk (OR) 2EHT 5
2. BRI SRR o0 RRBEEL T ) —TBRHE L, FERBRABRSE
R AHEREAMIL, BEHLT TV —0.3 Gy KME T 64/107 (59.8%). BEH T
FY—0.3~0.99 Gy ## T 26/107 (24.3%) RUHBREHTFITY —1 Gy YL EHT 17/107
(15.9%) Tdh o7, Type I ABBEIZXINT B oML 0.3 Gy KifE T 88/107 (82.2%) .
0.3~0.99 Gy BT 15/107 (14.0%), 1 Gy YL EBET 4107 (3.7%) Th-oT=, Hind 3
OR t¥. 0.3 Gy RRiBEE IhBE LT, 0.3Gy LA EET 3.11 (CI: 1.67-5.81), 1Gy LI F#¥
T 5.84 (CI:1.96-17.3) Toh -7, Typell XBEEZL Lo Y (RREHMER I3 504
B) L L7EEED ORIX, AR Thofr, BEOWNZWA S Y —= 0 FTEEZBWTIL,
0.3 Gy RTHREL LB LT, 0.3 Gy LA ERET 2,08 (C1:1.0-4.3), 1 Gy PAEEET 5.04 (CIL :
1.5-16.7) Tholr, BROFBREICEBNTS, 0.3 Gy BB LT, 03 Gy Lk
ﬁif 831 (CI: 1.1-58) LAETHoT. TNLORBERMD, HEHBIZFRE LRI
ACRTBRYZ ) —= FiEOREETET S L, FRBOBSHEENFL—
0)/] VBIEBWTTF =) TA VR TFARETFRBICZII SN BRIBRPAICKTSE
HRESRNFTHIZEBTRESNE, £, ZOFEIL0.3 Gy %f@ﬂf%ﬁﬁ”ﬁﬁﬁ 5
iigol, LML, BEEHIZBON TR RERFBEEENRS SO, OR BHITIE
WWAFEETHS (ATSDR 2004a),

1986~1993 4FiZ FRIR A A & BBWF S o T — D 4 BERM O/NB 251 4 % fftfh
L7, fﬁﬁ]%%ﬂ%h@qif]EF’H(E?:@E.%EHJ&LTJ@%U IELEE DA, BB
BWTHEE OBEEXRE® bz (Drobyshevskaya et al. 1996), FEEZEL, FHFR
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B B E A 1 Gy (1.2~16 Gy) LI HuET 81~201 A/100,000 A, 0.1~0.5 Gy
DRI T 14~55/100,000 TH -7, BbEWREAEEZERD DI Bragin T, fHx O
KRR A BN 0.8~20 Gy (5 5.6 Gy) EHfEE SN, AlEPRERECREMHE (F
3 0.005 Gy) 23395 & 7- Braslav Tid, FREZERX 9 A/100,000 AThHoTr, I
(2 3 AR SUIIE IR TH o T2/ NRIXHRR S AJERID 53% % & DTz, = DOEREEDS
L LIz FRIRE &I, ERo/MR (55 1.4 Gy) 23 LIS 2~3 {F LH#EE S iz,
Ll FIRIRAS A0 52% 23 FKIRAE BHEE 0.3 Gy Kimio/MNRIZBWTRZE ST
B, 84%5 1 Gy KO/MRIZBWTREI SR TWD, 0.3 Gy KlO#EIE< 5%
INRBABEDDS B, SEAMO/NES 38%%F HHTVWD, ZhbDERNS, £40
ANRIREBR BT < T L CRICESZMERE W T LR ST,

77 FATONRRET I8 BARBOEEFIZE T 1986~1994 iz FRRMA A L3
NTIER] 531 Bl & WRITIRIT LI ZA, 2O 5B 55%NF =) 74 VET IS
B OFEMFZ 6 KW Th o7 (Tronko et al. 1996), /MERTY 19 BRMOBEEEIZE
VT B RRIRDS A D ERIFEAZRIT, 1986 FLLATOH 0.05 A/100,000 AH D 1992 0
0.43/100,000 iz FE U7, A (/100,000) 1%, F v/ 74 Vi biEW il T
% < .Chernihiv T 3.8, Zhytomyr T 1.6 . U’ Kiev T 1 T& - 7= (Tronko et al. 1996),
FEAT L T IEBIREIC 31T 2 IR IR R BT 0.01~1.5 Gy EHEEI I, EFDOK 20%
PR < BRE 0.01~0.05 Gy. 80%7% 0.1~0.3 Gy K ThH o7,

NIV =VTHY I T4 FTH, MOTEGRDEIRE STV MR CIRH:
3 RRZIENENTH HHIRICBOT, SAEFRBABADERLEERELENP-TZ, =
NoOERD, FRBEFOEDICEBHRARBELEAZ Y —=0277"n s 7 A
SRR, FHEPERBAAOEYHRICEEEEX EAREENH D, Zh b i
WRBITAOADFHLUGORKBRARAERTZE L TRIFEAEEEHENE > TR
(Nikiforov and Fagin 1998),

*7o. 2011 FIC V7 FA T ERFA—VOERYUR IS BUT ThorBaxisg s
FTALUTD 2D aiR— MEFEOBERBREEINTNDS,

RIN—DF =)V ) T4V RFHRBHFEEHEILEF (LR 18 BT OF L) &%t
BIZ, 10 FRICHBINERZ V—=078ME 11,970 & (BMELH 3E) ot
A RIS A DRI E (Gy) 4729 O ERR % B 1 L 7= (Zablotska et al. 2011),
AR 7 V== T CTRRBBAERA L, VAZERBFNLETETS B 2L 5
PEREIE TH O . BEFNIRER AR TTNVICRERER ECL A EEZM
Z T 5, #E< BEO4STREE 0.0005~32.80 Gy, E# 0.56 Gy (SD=1.18) , 1 {E 0.23
Gy Tholr, BEOHRBRAZ UV —=0 i L AHRBAA EfEERRE) BRELE
Bl FIEIRAZ V—=2000 SERETIZHIIRSA 876 (FLEMSA 86 Fl, JEH
BA 1B BRERENE, Gy SV DERRIZ2.156 (< 5Gy) kU492 (<1Gy) T
Botme WITBOEBMENEL Y X7 BEhoTe,
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¥7o, Zablotska & (2008) X 2001 % COBRT, =¥ FFA > b & FRIROMER
HERREEL LT, ERR % 2.07 (CI:0.28-10.31) E#EFEL T3,

DI GAFTOF N TAVRFOBEEFTEHIIEE (MR 8 RUTOBL) &3
BT, 1 10 FRICHBEINERY V—=0 FBNE 13,243 4 (BMEH 4 H) 2B
ARRIEAAD Gy %470 @ ERR TR EAR Z#EH L7= (Brenner et al. 2011) , #I[E
AT V== T TRRIRBAERN LTz, VAZEBEREINZEEELTH BILILLAN
I TH Y, BEFHIINER CHRAEEENTTNMCREERER SICL LY
Mz TW5, #HE BOSTMITIFEEAEN 0~5 Gy O#E ThH -7, 2007 £ T2 2
EEMNMS 4 BEE TORRBRAYZ Y —=r i X 2RRENRA (BEFRERE) BE%
BERLZE A, BRBAAIT65H CRLEAN A 61 41, MR A 3 Fl, HURAREIREN A
140) BgRahi, RELU A7 3B L, ERR X 191 (CI:0.43-6.34) . EAR iX
2.21/10000 AE/Gy (CI: 0.04-5.78) Th-olz, .

2. 1998 ~2000 FEIZfTONEBYIOAR S U —= v VORI, BRIESAD ERR
%525 (CI:1.70-27.5) L#HE L TWS (Tronko et al. 2006) , 1, EKESAD
W\RIEAY 2273, DL ENnE 00 20 F I bENWTWAZ EERLTWS,

QN2 74— FEER ,

KEEREERPEE ¥ — (CDC)  (2002) iX, 1944~1957FThF T b
MEEHEERD N 7 4 — PR O MIZEE LT EERICB W T, PR BRER
D7 Au—7T v TiELIToT, ZORETIEIANY 74— FEERERRE D O #iEE T 1940~
1946 A E NI HRES 41L& & Lz, BRIERRETEXIZMZ TRoM-
T RS, BIRIRERLVE CORENORIE N, FRIBEBOEZIEH ORE)
BRUMAHEII OF8IT, 4 ¥ a— i ilBREoERDED L B a—
o TE LR, BRIBWEREL V7 +— FRESERSEEHE (HEDR) <H
RENTBEBERAETTNVERAWTHEE SN, BMESLOEERLEEEDOD R MHE
HRE—r (il INTOHEERE, BIRE., o CN#ESNZEEDOHER) OF
HMiIA ¥ Ea—lt Lo TR/bNE, 3,1914 DEME THIE Xz FRIEMIEGRED T
¥IE1174 mGy (SD :224) TH Y. 0.0029~2,823 mGyDHEFE THo7r, HTH KR
BEN]L GYRBRTHo=OERERNERD 5 b3 i244 (0.8%) DA, 2 Gyl ThoT
DETE (02%) OHATHY, HENBROFRBBREMMEVERI M LWz,
I ORBEOFEE R ANV EIRER T 2, BEZEIHEN RTINS YD . YL
BROFEEFZORTIZERA2BELEWVEREEZZT T, AEKISERIT, XEE
F (M. WmEgEE < AP, ?mﬁﬁﬁ\Eﬁ\wﬁﬁﬁﬁwmme%meoﬁﬁmw
AR RUOEHKFEMTIRBIZ 2V THE SN ERERFEETF V2ROV TEME I L,
BFARIRAS A, BUIRRAEED. AR AREERIE THER O F R Ik se o ERE (IyEH TSH L~
OER, Zv—72F, PRBEOAE MFEFRI 7 v Y — 550, SiFREBELS
¥5—¥) | FRIBRERVR FRIBSETEE ST #5807 @R EOEFEIFR
bivic, ERETNVEMHOWTMES (RBEF04%) PHLEE S NZREREZ
-0.000+£0.018/Gy (95% 154 LR (95% upper CL) :0.013, p=0.61) TH v, BRI
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IREERETLEIE DR A BE T, PR ORRELHBA L 2N ERXRWEani,
BHBEETNMIESINT, FIRBRBA, PRIBFES (WWFThosA47Th) | RS
KT, FRKBWSRETLEE, FRRA AR, FIRRE, BIFRE#EELEEORER
HRHEE SNz,

Boice & (2006) id, 194453519572/ T KEN T 4 — FEEAEHLE s 5>
L ENTHEETYICRE L-BUEREZRRIC, BIORERE & PA L OEEE K
MLz 195052000 CORARTT —F #ANTT > F NN TEIKIRE
HIXDSMR & DB Tz, FOME, EXARTHEMNORI AL OREITRD L
72T, &N ADRRIZ0.95(CI1:0.93-0.97) L{&L | £ D EREAIIHAADORRY 0.84

(0.56-1.26) &fKD o772 Th o, TOM, FIREI A D334RRIZ0.84 (0.56-1.26) |
ZHEDI A A 1,2334 ORRIZ0.99 (0.92-1.06) . AMIFE (B4 U L Bt F K & <)
4924 ORRX0.95 (0.85-1.06) ., /HNRAMAKETIZADORRIZ1.06 (0.78-1.43) TdhH-7-,

Hoffman & (2007) &7 4 — FOBRERS RO FIERAZFRBEEZRITL, K
HHENER EOAEEERESHRICRBAHETHRVWO CEERBNETES - &
EEFEL TS, LoT, ZORBIIFENRRZNZ EE2RTHOTRRL, BRTER
WERBIR I ARETE L LTINA,

ATSDR (2000) i3> 7 4 — FERTIEORERICSWT, FHEOIRRE (R
B, BEET) LLRECIKET BRI ET -7, ZORETHE, 1940~1952
FEOHB T T+ — FEBRIZTWT S w F o TR & 7 72,154 2, 1,957 98
A, 1,045 RIRFETHIZE T 2 iEFHORBESKRTT I iz, ARF TN HEIIILIRE
THFOER (BEESS) CESWTHSORBEAT I —D > b—2ilaBInlk, ¥
T, I bOT U TR S 1945 £ OHETE 1311 iR X HEDR A L§# %787 (CDC
2002), BF@ AT TV — L, (KEE (£FE= Y 7 ® 1945 HEDR HEREZE D 50%K7H) |
HEEE (50%L Lk 75%KM) . PEE (75%LLE 90%ER) . &E (90%LiE) (Zh b
D— & A VAR BEET B A 2 YRR R CDC (2002) P THES LT W)
Tholz, B GELERE OMEHRIIZERER VAT ¢+ v 7ERETFATIHEE L,
Bt & s iGRFi, SLIROMR|. REOER, BHEOAME, REOBE, BEoit
IRIE, ERRCILRRETCESA TN, HLEWVIREE L HEE XI5 1945 FIZisksh
PRI S L TR R L S D LUV DIRER S 194545 1 H A5 1946
# 4 A 30 HOMMbEREZFMO L, BEBREIT I —ZBNT, LRETCOHIE
OR (B& ¢ LTEREREEZHER) 11 19454 T 1.1 (C1:0.7-1.8), 1945~1946 =T 1.3

(C1:0.82.1) Tholc, BERBIT IV —TORRBETOMIE OR 1L 1945 £ T 0.6

(CI:0.2-1.6), 1945~1946 4EFT 0.7 (CI: 0.3-1.7) Thotz, “hbDOFERE L, I
RECERCHBREETLERELLS B BRBICEEL TWRWZ EVRBRINE, SERE
BT AV —TORHSHROFIE OR X 1945 T 1.6 (CI: 1.0-2.6), 1945~1946 &£ T
1.9 (CI: 1.2-3.0) Thh., BEHisnies 1 BREICEEVEEENRB I,



@3 — v VR T S5 R—ERE

T IR—EFERER, ~— v VFERDOIBOERFHEHT S E TO2 B B ysrO#IE
<EZITTWEZ EBRFER SN~ (Conard 1984) ., Rongelap 5 E644% (1.90 Gy) .
Ailingnae 184, (1.10 Gy) RUUirikBR150%& (0.11 Gy) Thot, HE I
FAR BRI SRS E TR CWEEE <) 12, Rongelap&¢8.3~20 Gy (F&
& ChEAE) | Ailingnae T1.3~4.5 Gy, Utrik&¢0.3~0.95 Gy CT&H -7 (Conard
1984) . EEMFMET R /T ADO—BRE LT, WhWA7 IR — - ak— K EREERS
BEEBRITHACERERENF<GN, B, R, WEFEAIH] R R E O
BEME LS AN MR BREROBESFII < BRIPIELFE Db, #HIZ<hH105
BB L - 1964FE T  EH TP RIBRBOESIB RSN B L3R 0| HCFEH T
%< Robole, TAOIKALIRBERN. BEKERCHRRBIESOREF 2 ZAT
UZ= (Conard et al. 1970) , 19814F, RongelapB D+ EHFIZHTH A7 V—=2F
T, 77 R —ERYFIFERBE TH o T &b D83% I RIS ERK TREDOME (F : i
EPTSHEE >5mU/L) A& eNBREINTE, ZO/MREMIHEETIE GyE/ X
SRR EE =T T, FRIBEEREIE TEORESR & HRIRMCH B E I Fin
EEHITREY Lz, 2~1058T25% (8~15 Gy) . 105ELL ET9% (3.35~8.00 Gy) .
Ailignae B O#FIE < FIC BT 5 PR REEER TRERERIIFII ERA 1058 A L T8%
(1.35~1.90 Gy) TH Y. Utrik B TiX1% (0.3~0.6 Gy) Th oz, FEHIXH (7
Z7 R —FEEIg, Bz ) o = Rongelap & X) TIHREREHEH0.3~0.4% Th -7 (Conard
1984) , 1964 DIFIERFEHIZ, £FMZ T r 77 ATHMBIC L D R T 2 BRRE
HOFEMMMRHS>MBH X 51272 o7 (Conard 1984) , FURIRRE OR BRI T H R IR
BETE (F: MFEPTSHER) & FEEFELFBBESENSONE, 198145101, 10
LA EEIE < L= Rongelap B EDT7%. 105 LR DI < CIXBE D 13% I H iRk
i3 Roh oz, AllingnaefEADREEL, 10LRATICHIE L/NRER T29%., 10
LRIz LRI T33% Th -7, Utrik$EM Tid, RRIBEEI O RBEIT105ELL
AT < Liz/NRERT8%. 10 HIEL LM T12% Th o iz, XL H
(1%) &E~_THEIEL L~Rongelap£F (6%) Tid, FRBEBA (ZCHLERAL) ©
REBFES LA L TND XS Thol, 19944FICHRKIROBERRA S LARTOW I I3
B ak— b OIE #1174 (Rongelap®474 B U UtrikD704) . R TUT T K —EBark
WV o BREEDEBR S O FE )T 4807 A JUITALE T S Majuro & 2V /- Rongelap B B
4T/ L CEmEN (Howard et al. 1997) , 1965~ 1990512/ F T, #IE< BRIz
BT 2 FRBEESOERBILIEL 2 DH3~8%TH Y., BiEL 0 LT3R o,
LA L., 194FEDRBEFERE TR, FEERLZVW 00, RSV RREERESE
PR B (12~33%) . FEHIX<HE (256%) Tigd bz (Howard et al. 1997) .

1954\ Zf T 7 T A—EEBORKBE TMIC X » TBILZRE Li-~— 3 v Vi
BERIZEBWT, 1980FERICHE S - RIS HIRASES, #AME ok — M
Ko THERESINE (Hamilton et al. 1987) , Z OMFEILEERE)H112~589< 1 /L
BT HBOEREZERE Liz, 28— MIBLAFEDT T R—EERUIFICHOER
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Tholz (HAWIFBERIZWE) Z ERbhoTNAT 2664 TR EN, £HBRET
1983~ 198545 {2 fib &0 e[ HE 72 FURIREERIIZ DWW TR b, WFER IS X SRR E BN
TR TR R EDRE bz, PIRIBHEHEIX, RongelapiE2321 Gy (FE5
B b120=A V) |, Utrikis R32.80 Gy (EBRHEN5321<A /1) Thol LH#EESHh
Tro BOME (FEEROYIIHEBE (prevailing wind) (ZBIT AE) 2 biggtta v
RIBEL TN EERNICE LN TE D 1250 ERbAESRICEENTE,
HEETHIE L PR 0O R BRI RongelapB7337%., Utrik)52310.3% TH -1z,
LD 125 DERDEEFEIT0.8~10.2%DFHTH Y | #L B - 128 DRAE
AT EEI 2o T, OREHO BT, WXL Ao EMORERIL, &
HED2E (Ebon, Mili) ORBERIZE ESNT245% LEESINT, RYRT 4 vy 7 H
RSP T S KIEFRIBFEE O ORI T 2 R O ZERRAFNICHETH Y. &
PECIIORM3.TIEE D o Tn, T OTTIIVTIRERET S DR CEFMICH -7
HERbEETHY, BERIEREF»H100~ A VE2 Z &121/3 (OR, 0.3 /100
AN) . FRNEEIZIOEES Z&£i21/2 (OR, 0.59/10F) Thotr, v— ¥ kS
DRURBEHESO U 2 713, 10054803 < 5 Z £121,100 BMNBIEUGy/F L T S vk
(0.0011/ AIGY/HE)

1993~ 1997 T T — T v LR TRIANRELFRBREBORZ 2 77 AR
EhE Xz (Fujimori et al. 1996, Takahashi. et al. 1997, 1999, 2003) , Ebeyes
(KwajaleinBBHEICH 0 . EX=BEN DI04 LOME) DERL 3224 DORDH
ERTakahashi® (1997) X > THESh T3, FHlllCEHOMZ . RIRBEBSE
BARCFHRSIMIRZ BBV b, BHEEFIC RS ERE N5 2 #E FRIRUH R
BERRELNT, 77 R —EERIED1954FLIRTIC A NI ERE8ISE D > B, 266
£ (32.6%) NPRBEE S, £0 551324 (16. 2%) DA AR THh o Tz,
FORIRAE (A PTRE R U S R ) ORBSREE L Y ETtE» o, Ll
Hamilton® (1987) OHFFLCHIE I X 51z, i n[#2 kSO A5 L THEEMN
oo (il el fE/e kb : &ME17.7%, B1E9.3% ; £55EH : ME35.9%., F#:21.0%) ,
WFRIZ L Th, BERETH L 0 EEERIM (19584ELAT A EN-EF T, HE
REENR2~IEE N, BORAEF —FIEH SN P AT 4 /&E']Ja/\ifﬁﬂawwj:
FEERFRERIIXT AR, Fil, RO =RENSDOEBEOFE RZERZHLMNT
7= (Takahashi et al. 1997) , B 72/ 7 A0 L0 H L@, RRBOMBZR
BERGRE WERET,7214) . FRBAALEY (T, Ty TSH, HirA/ns a7y :/#;t
&) B9t (B 1,0504) . 2 UHEORKE (iodine status) (R = vk, #HERE309
£) ORERZFEIR LT (Takahashi et al. 1999) , FAZEHN&IZIEIMajuroD{FE5,263 A

(CX =R 5194801 /L) . EbeyeBDERL 6104 (1924 /L) R UMejitiEE
3484 ENTL, ZDOWFFE (1993~1997F) OHRAET,2214D 5%, 4,766 4 (66%)
PEERROBAEETYICIRE L= TRREO S B EHRTH - o, FIRREES O RRSEE (il
MR CHE SN 8L K0 FRsfEmsotz, KO Tt 1959405
BOBERO M L VATCAEENEE TR OBEENE 27 (183%, 3,15144 11407
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F7o, 1993~1997 FIZEHENFEPRRA 7 UV —=0 7l F5 AT, 7,72140
HMBEDPRRBORE I NEEERECEREIZ DWW T~ L (Fujimori et al. 1996,
Takahashi et al. 1997, 1999) , MEHOHY A s u7 Y VHEkL, WEE 2,700 4
67 Bl (2.5%) THHE SN (Fujimori et al. 1996) . ZOHEFEE. oL (&
EERAD 10%) TROHLNEHDE~T, Bir=d (Marcocei and Chiovata 2000,
Takahashi et al. 1999) | FEA2 S & OMHFRR BN ITON 2 o7, &6
W, AREIZBWNT, Fifkr 2 LRt e URRE - OBECFHIIXIThh o7

(ATSDR 2004a) .

FRRIRRE BRI RS R T 2 R4 3L R VWD E 2R LNZ L, —F.
REIVHELNOHEIIEFAN CRENLCEERIVERZERALNEZ EERL
Fro R ANBRERE DFI21% DR F 3 7 Fi222~45 nmol Ummol 7 LT F=> (25~50pg
Ilg 7 L7F=2) OHREATH T, ZIIRPHME L 3 v EERCRERI40~80 g I/
H (KE60kg:IRE) IZHH T3, FEAHVAVRSIRKZLTHWAHEREL, 3 0FE
BASCH Y FERORCEERE E Ol T, FRBROEENLE S, a vRRZ UL
AVRTHOIA—TONTIZEN TS, FIRBIER ORG2BEEOR G 222 fE
TRV, FRIREEB R D RE DS EERFIII vRRZ—KH I — 75 HE
(2 oTz, HKBROFHREITER., FRIELEERHL M, REDOIUVERRZER
B L7#EHTALEL S (Hermus and Huysmans 2000) ,

1954FE D X = BIEEBETIX, v — v /Lif B OB LI E Y 150 km»>5500 kmiZfif
BT AEECHIHEETHORER AN, TELOREERR R & FEADBRREE
ARG b8t HEEHIT BV TIIMEMRE LA Thh T 5, 1992
FEORRIBRRE OEEORE T, L3 THELHTIT A 7= Rongelap 5 B B i
BIIRATL5~40 Gy, T ¥ HT3~200 Gy ThHo L ABAINTWS (Dobyns et al.
1992) . B CiE. 10~35FEHLE Tz A0 D22%H kISR O FEHT 220, 164123k
JRAM AT AR o T,

Simon & (2010) X, v — T ¥ LHEESKTa v R 2 ks REREOBHRKIZL 2
AL . BERETEE <, 1BERTEIEL < A FHIRA TER 29 mGy (6.1~1,600
mQGy) . BRI R ITFH 124 mGy(17~9,200 mGy) & =iz E L=, Land 5 (2010)
. BEBRHECIZ LY AR, FRIBXA ., BBA, KBAAREOEMAA LI,
v — Y VEBDER 24,783 A 0AFEIZLE B ERIAETHEIMENDIE A
10,600 Flizxt L. BRIz X ->T 170 4 (AMfE 7.4, FREE 50, § 6.7, KB
16.5. F DD ERR A 90) MBRIZKET 20 & FhE TORARB KU BEIR VII
BT DRI LT B,

1982 fE iz~ — > % VB ORT < BB 250 4 R OERIE < 358 1,303 4 & 1 &4k
MEHRIRIE L2 SN0 02 FAM LI 24, HIES EHTHAMEIF (3.6%) &
OHRAE 7 ] (2.8%) . FEMEIES BRHETHAMEGS il (0.5%) RUMRIE 14 5] (1%) 23R
Lz (Conard 1984), ##icHe< FINIRHREOEREM Tk, KX Conard (1984)
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DFEFHRER URERIZR o708, Wl LI- OB OENZ L » R FoRREY
ERDLT NIRRT, #lxiE, Howard & (1997) O3R4E Clx, Lblg L= BT
SEHONRAUNE 4 6] (1.8%) BRUPRIE 1 4] (04%) & 722> T3, Takahashi & (1997)
X, v =¥ IVEBRER 1,275 4 (EIZ Ebeye HE) 2R BICITo-BEER S U —=
Y7 7R ST AT 1993 RIS R S T A K IRIE 22 Fl o Z B oUW TREHE L 2,
F 0D O HRBREEEZHE ST BT CBIT2HRBBAORBEND | KKK
KRS A DORELT 1.2% (15/1,275), fARIERRE%Z b 2BEFIZH T 2 FIRER
NADRERET 12% (15/123) LR INZ, ZOWEOBHAZEICE. 7FR—F 2
MR BA LEEREIE T e — Y VEBICEA T — U p VBB ER 3,709 4
DFRBIRBA Y V—= 0 TORBRPBEYAEN TS, ZOHMMIZ—1 v LFEGTE
ECTHEBATFL TVDIALDRBLEZ 60%bHE L 2> TWDH, #iD Takahashi o
(1997) DM FE L ZDEFREDKREZMAEDLESLZE T, F—FIUT 57 O RK
JRSADPFEEEIL, 2D 55 2% BIESA LW S, Kt a v L
TV X VERERIRT DRRRAAOHEEEZZ X BRIV SROREBHEROM
REGEHL SR TRY ., BT, PERTTE—aR— FOREN A BEHBENE
MARLTNAZ EBFETOND, i, SR FEERRBIELZERT2-0D0BT
WS 1994 HiCBRM & 570 EHEFIRBELZ R T2 D OB OES R H
Sl LV —R. HROMPICEREETLS L5 k-7 (ATSDR 2004a), L9
BIEOMETIE, v— VY AFERBICRBNWTaE URERZIEORBER Y BV L 2UR
BRENEN, CHRERLL2IPRBENAMBRIIHEL G L 5THREND D
(Takahashi et al. 1999),

GOEIAC #: 1 d 4]

W ONOEFERIETIL, BIORKROBE & FRIBESEROBRBIC O VW THRELTWY
5o NTSHOHEN TRET HIHEBEE 2R — AT, NTSIHBEED 2F:— Mz
THEREBE TR O o FRIB/EEORBREIZIZIEN RV EHE X7z (Rallison 1996),
L L, #ill & & 2 HFRE OV TBIAL O FRIREHBELZ RN T2 & BEHRE
IIENEEEAE SN & ORICIXFMER e o A, FRIBIEEEK & OMCIIHEEARH - -

(Kerber et al. 1993) ,

Gilbert &> (2010) T, 19504ERI TR AT M OERBEOBIUHIIIZ L 5 E
HOFELE | 1973~20044EF TOSHMIKDSEERT —# OB LIz, 15K TOGy
Y VERR% H % FifpE TORFHRBEMBEINHRIT L, 15 E CORBBRETIE
Gy%47z Y ERRIZ1.8 (95%CI : 0.5-3.2) |, 55%. 16 CORBEREIZ OV TITHEERH
BERERIIA bR o, THIXI973~1994F TOMGT L FREDFER Tho1=M, F=
NI TA IV PEOHMAEIAFETHERE 2o, FHSHUE G IR DRI L THB
L. lowaZ RO EBADR, 1EE CORME ERRIZ 2.2 (0.4~4.3) |, 1~45%1%1.1 (0.01
~2.3) . b~147131.6 (0.56~2.8) L WFNLAEBICELHE LKL, LI L, EFERI==
aPANFETHY, REREOFEFESCIIBIZ L 5B ARR LT —BH 05
B, EERRFHEC T — 2 Z A VAT EY & LT3,
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1950 SERFIHIZ NTS iCiiva Z KRR NAFETE THo T EEE (Fis 11~18 %)
2,878 LB UL LTT VYV I EEOEFES 2,132 A5G L Licadk— MFIES
Efi X, EEERRBEOHBEL R+ 0 —7 v 7RMNER S, #8EE 1965~
1970 FFiZE B X7z (Rallison et al. 1974), £7-, 1985~1987 (25K X7z B HFH
FIZBWT, AV UFABFROZ - R NFE 1,962 £ R TUT U Y 78 1,160 4 & X8I
HR#E 21T 7z (Rallison et al. 1990), UM 3 U EHREITH 2L Z - INANFHOWERSE
Wt L. BERE. HFEDOSL L EVHROEER,. BEHAWXIZEEEICBIT 51K
RSB OBIT S EEOTER 2 7 EEBETE BRIRA~D 3 UETOASCEE L i Ei
B RABRITREICE SN TEHR L (Kerber et al. 1993, Simon et al. 1990), FEHH
RIBRNGBR EHEFEPIL = # #E T 150 mGy (5K 4.6 Gy) , R 3FFE T 50 mGy (X 0.84
Gy). 7UYFH#HT13mGy (&K 045Gy} Thotr HOARMEIHIETHERAZNE=
A= PEEFERA L. ZAISIE OFTREER D B BE L T BT ES<,
Tr. BXHEN, BT UHFZTERTHPIEL LTIEARYY), 1965~1968 EDIFFET,
4,819 4 76 LI Al fE R HIRIRHEE A DY, T 55 22 45 RE (204) BRUM
ME (2 &) Tholz, FEORBREI=Z - FH (19.71,000) OFRT Y S HE

(10.8/1,000) XV Edoie, M2 FID 55 15 FIA2 & -2 FFE (5.6/1,000) T
THIHT YV (3.3/1,000) THoT= (Rallison et al. 1974), 1985~1987 iz Ik
JRAEER 125 BINFICRO b, £D 535 65 FINFHEY., X LIHFEMDH L 5 FIR
RAMEL U&7z, 5 BIORABEZ S ORBROSEIZHE S -, BIOIME L
ZHOBHOFEEE SRS L AR O o BAMES Il (Bt 12 F0BRANE) BE
W, MBI AEEOREBEIIRETCH - (=& - 258 48.6/1,000, 7V V'
36.6/1,000), EEORERIZINTEHENRZ DO TR, 2 Z-2 TS 2.8/1,000 B
7 U DS 4.8/1,000 Th-7- (Rallison et al. 1990), FHEMERRIRIEIL 2,473 £ D
BWERE T 56 RIZEDH LN, FDHH 38 ANFEEMEZHI S (s NVIRE 28
& . IRETIIEIEEIERTZE 10 &) . BYEIRAE 114 (EMM:IRIE 8 &, SLERRIGAE, RIAMR
ARt =L b VHIRBIES 1 4) ROILESA 8 £ ThH -7z (Rallison 1996), HiE
LRI E N O RIFE20ET A &, FIEBICH LARRHREERSED L= 55,
SRR UL N AERM TS SR>, FREIEMORBRIT, 025 Gy #
BB APE L 2 Z T BT 21~24/1,000, 0.25 Gy FhihiE < BT 4~5/1,000 TH -
7o Gy B2 Y THEEE S D ERR 1. 314 7.0 (95%EH TR (lower 95%CL) :0.74,
p=0.019) . #&% 1.2 Jower 95%CL<0,p=0.16) . 23 AJE 7.9 (lower 95%CL<0, p=0.096)
Td-o7= (Kerber et al. 1993),

REBEFREIIBNT, KED 3,053 BT 5 FRRBADICER PHEEES
NTS 25zt &z B HEEHIE<KREL R L, FRBEBAFRCERICET HT—F
X 1957~1994 FEOLKBREMERGEE ¥ —0 5, FRBEBARBERICET T —#
i 1973~1994 £ SEER 75 AF Lz, BRCBIT A UIMIZIT 5 R HET
NCI (1997) ESVWTHESN, FERARIARE 43 mGy ; 0- <1 4, 126 mGy ; 1
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~4 £, 100 mGy ; 5~9 £, 67mGy; 10~14 %, 44 mGy ; 15~19 %, 31 mGy ;
20 &, 11 mGy & &2 o7, B I FRIRA A 12,657 Bl B O IRDS AFET 4,602
pin@ED Lz, KEICRT A%, B, BUMRTCHICIRBT 2R T RRURHEAER, H
HAYRME, I BOEBHELOBEAE 2R —  2EE L LT 8] #EEgI<KBREL D
BB CIRAT LT, £0E < BERES A b B4 UIHIE < BER 1~5 R LI
1~15 BHEESTTCERLEGAIIRWT, FELHEREER (BRERHEY Y 277
V) EEED bR oT, UL, X< HER 1 BAMOBICROT, FIRIRMN AL
TICOWTHRTT B &, B o0& (ERR 106/ Gy (CI: -1.1-29, p=0.085)) Xii
M Z e oBE (16.6/Gy (CI:-02-43, p=0.054)) TEWERR AT S, BREBSA
TRESRIZOWTIRITT 5 &, BT &L OBRE (24 /Gy (C1:-055.6)) THL ERR #4319
Bhi-Z &b, AR THRAVWEBEEHERMNDTR I NZ, ZhHOBERICIE, 12 Ak
LLRETZ 90 mGy 2 iBi1R 5 RRBEREIE 22 2 4RE BV T 2 o TR 9
FOFRBBABRBD N ERBEEL TCD (Gilbert et al. 1998),

@RURLTILBITE 7T 0 AOKRRE

de Vathaire & (2010) X, AU R 7 T ic 7 7 2 ADEER (1966~1974 4F)
WX AHEC & FRIEN A (1981~2003 EICZH SN ISELANCY =5 229 ER)
VAR & DOEBEER~DIERRBHEL TR L, #E<REIEEREOMBIEIEL
EREREICL D B 8Cs R PORIHIE K OFE N GIEE Sk, 15 BAEmOFR
JRREIL 1.8 mGy BE (0~39mGy) THY, EFD5%. D 3% T 10 mGy L L
Thol, BE LUV, HE, Body Mass Index (BMI) . FHEE, HiREIE CHREs
H&.1 mGy BEZ N 20~839 mGy BECTU A7 55 5.7 (Cl: 0.8‘45) . Hm P1E : 0.04
Thotr, BPBAEYA XFHBAZR & 116 (1.0-132) 20 X YIRVELES
Hoht, '

O. ERxHLE% o)
IARC (2001) TiE, M3 2 EiedkmlomauniHettEa v#E) wowT, F1r—71 (&
Mzxt L TENBRAMRSAHME) 0B L., BEIIEESOHERIZED 74—V 7T 7 M2

RS NREIOIREC L R B RERA AT O W TS AR BB & LTINS,

10. £&oH

F v/ T A VRTDFBEBEEHFHIC L DIERMISOFDERICET 238X, 1810 #
IEIZ X B BRIRDS AU U R 7 13g0E RIS B W 7 L — 7T < (0~4 5. ERR 7.43),
B K BERAR DI, I AR GHEC BRIRE, PRIRIERAH D LB & 0#H
ERbotz, £, BUEZOWTORE TRAETEOREER TRV (BLZETiE
WWESTEWRARALNS), (FRIHBOBRDFEROF ELO BIIREOE iERs iz
NMIRETHY, BRENSERBNA Y R 7 & OFAERIGERA RGO, B EER
PMEVIZEEDO U R BER-TNB ERESRTWS, BHOT—F T, FRIZU X
IR BT AREHRIECE (FRIMEE) 1X Cardis b (2005) @ 0.2 Gy % Brenner
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5 (2011) 049Gy RETH -7, €FET1Gy H- 0K 2 ZE0BREY 27 (31D RR)
BH LI, BIRITICE > TRHELIEWVWI X Z78NBHE I TN D,

F ) T4 VEBHIROFELTWMIRBIZLDFRBEPALY R 7B 50W0IE, b
b ERBIIZIDVRRZTHANL TREVLNHE L WbA D, BEMICITEN TR,

—ReiC, HURIROS A THRE S SN ERE i, BB SIEL O0ZTH B, F/NEH
O BEHENE L, LENALOBERREVWE XIS, FRIBEEOR EICEE
T 5. TSH Oofginix. FRBBAOERETCHEEELLNRTWS, £z, TSH #l#
CARFAIRTH S a vET, BIARTLENAD, X2 TREBADRRET &R52
BHEINTWD,

IARC (2001) iT & 23H3AMES ATSDR (2004) OFE (AL FMCA
bzt NOEEWROT —4, TORICHRENEF =) T4 UV EFHREBIFR
FO LY ERBNREFWEOT —Fh bk, BEttEa vE L RRBPA U X7 L OB,
BARTIO/NREZ RS E LIS < OMEICB W TEBERSEEINREREB Y, RRIBEEL
LT1Gy %=y DERRIT2ELLLE (RRIZ3FLL) oELdgiExhTnd, LT,
B, 100 mSv 22 5 VLV OBRICBWL T, FEENCEE LHEIRLTWS, —
F. 100 mGy L FOZEIZBWTILX, —fOFIS (Vathaire et al. 2010) Z R\ T, 5
FHNCEE LI IR ThRNY, '

Tl ~~Z& ERR DR & X2 2 RERNSRE O D X, BRI v ROgI HEH#
EWZR T 2 N ERME, EAX B ESCIEEEN R RRIBBAD R UV —= 0 FIE 33
Wi WOMIEREICB T HBRA L EEL2ERTLE. HDHV-VUTOREIZEBWT, ERR
X, MOBERIIZEZ Y R OEME L THSININWTHA D EERTH I Ltk
Th, BRAURZ % LT hvERe2RRBERELHEET S0, BRIV TR, #%
HIRBLA - TW D &k 22wy,
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