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2011 4 3 H 11 BT, HHARKESI LD E @ &H R 3BT BV THL
IEAE L, JEBRENDEE LD bEWEREOKMNEMME SN & 2% T, JBEAY
A X, MEoM., KW ZREEERICIVREn MEYEIGIRICBET 2 EE) %
PEMREAIEE Lz, ZOBERGEIL, BEZHET 57D MREEREM 22 1 371
EDTEbDTHDHZ Lnn, BAEFEKREIL, 201143 H 20 H, BMEZEERIEF2 4
RESHICEASE, BRMEEZERITHEMER AN 2 255 LT,

A lE], A S EE RN 21T D 124 72 o T, R AR T 5 EER R R A S
(UNSCEAR) Kk UCKEFMEWE R B EEE (ATSDR) OB EICEE T 2 MEFHIC
SIS TV DIk, [ERR % Z B2 (ICRP) | AR (WHO) »RAFRL
TWAEEHIIN 2, Z OB EYE I BE T 5 SCHkE 2 iRIA < RETOxg & LT, 72k,
2 ORI X 2 U EE ORI T 2 STRIZBR O TV D Z & h . ROERIC
L DNEHIL OMEICRE T, £72, {LFWEE L TOBFMEIZET I HMELE D, JA<
FRAEIEE LT,

Ao E LTk, BAEZBHEICL O EEHTENED ST D ESMES U3E,
FEE LA UT WV R LAY 7 V20T VT 7 (7 A Y v
DA, XU TL) | ILITHEEA hr T T AT OWTIRETEIT o728, BEtETT-o
TEBBEFEIZOWT, BROBIEUC L2 EFEREICET 27T —ZIXZ Lo Tz,

R L2 L 0 HAFEWE L L CORMEN L SEICH 2 Sl Snizr 7 iz
SOWNWTIE, A — HERE (TDI) 2% E+52 &L LT,

77 L UANDOEREICOWTIL, FRIB~ORFEN R E <, BRI ADNRE S5 5
P vHE, KORST 0D OBEMHEWE OB RN EZ R T 5 &, SR TR, b
DI EDE OFEEUCB L Tl b EERERE E E 2 SNt v A6 E& 0, ERIc
FHIAE R A2 T IC R A EHITE bR o T,

LEDZ &2l E 2 IR E SRR ORI T 2 MGt 2 BT — 2 2 LIS TV,
FTORREL D E LD, 72720, 72OV TIE TDI #80E LTz,

T — ZIITFE A OFINFTET A, £ 95 LIcHliz +oii L7z LT, Bhidse
FERIZB VT, AT LELZCRICOW TR 2 ER, T A OxtREM O %Y
PE, MEHFIABEEZOA M, HEEWRBEEOMUIM, KEORE, FEFIT K DR I
DEMFEORA BRI G RFHIIZIBWTEZIZ LG D TR G NN THEEE L 72,

ZORER, A LT, ERETORBE~DEENLLNT-, HDWVILERE TOMR
DN LR T2 EHAE L Q0D KB E %7 — X IS < RO L 9 7230k
N o717,

@ A > ROFERRERIE O RBEWIGRE 500 mGy 5RICEB VTN A U AT OB A5
Nieno7=Z E2#HE LT\ d CHk (Nair et al. 2009)

8



@ NG« RIGOBIEE BT DETED AT L DI OBFEIFAR U 2 71220 T, gL < #
& 0~125 mSv OHiH THEESIGBIFRIZIB W TOA EREMIEDFE O BT A, #iE <
i 0~100 mSv OHiFH TITAERMMANGED bR olo 2 & 2w LT 2 3Tk

(Preston et al. 2003)

@ G IR OIS B 5 AMIFEIC K DT OHEEH XU A 712250\, %R (0 Gy)
HEL B L7256, B & 0.2 Gy L ETHEGEHFIIICA BEIC EA- L7223, 0.2 Gy
K CIEAEEITR -7 2 & A LT\ ICHK (Shimizu et al. 1988)

PLENS, BN & L CRNWEEZEESNPHR LIz B W TiE, iR
WX AHERRNE SN TWAHDIE, B O—REIFEICB W TZIT A BB E 2RV -4
TEICBITABBOEDHRESL LT, BB LZ 100 mSv LA E &KL=,

ZDH B MNROBIRNZ DWW T, BEEMER A LV mwalgetE (FRRIR2S A0 B i)
Mo EEZLNI,

100 mSv A{ifi DFE RIS D BN OREFEEZ OV TIE, A0 TR E D 2 5
Nz OWMEILH L0, BEHOBT LT — L5 LigREECTH -7, Fix DK
2R 0| AEBRE D BRI X DR R 4 5 A THGE LG CW R WA A2 B ET 5
ZEHLTET, BMOBMRE S LT 100 mSv Rl ORFEMEICOWTE T D Z LidH
EELNTVWDHENSIIREETH - T2,

7T AZOWTIEL, 7 v RO 91 HMEOKE SRR 5 2 GHE TR b AL B IR
BEOEA (HERECRABE LR O/NFEIROZETE, HETIE, EALRME OYEE, JRABE LK
O OEREAN~DZENL, K OHIRE OZEfaZME) LV, LOAEL (v 7 & LT 0.06
mg/kg KE/H CThHo72, ZORBTITBEAIDO T » & (MEME, SBGHE 15 P8 BNHVD
. REERR IR 2 & DR WVIREMTh TR Y . ZORBRIZEBIT 5 LOAEL IR
A AZHEA L CTDI ZHHT 5 Z RN Th s B LN, ZOREBRICHIT 5%
B k32 R OMENENEIC B W Tk, PNl <, EFIRIEBICH 5 L fllrs s 2 &
226, 91 HHEOHEMERERIZ X 5 BMORNEFIAREIIAE LB 2 biz, U7 CIXE D
HHRMNZHEE SN D Z 2 BE LT, MEFRENL 300 (FizE 10, {E{AZE 10, LOAEL
225 NOAEL ~O4M§ 3) i H 95 Z &3 LW L7z, L7z23>TY 7@ LOAEL
% 0.06 mg/kg (RE/H & L, FHEEMBEE 300 Z#EH L= 2 A, 77O TDLIX 0.2 pglkg
KE/H 72 o7,



. EFFO®E

1. &%

201143 A 11 BT, HAARKERKITIEOFUE G BFH— R I EITICB W THL
NIEAL, FIBEENLEE LD bEWEREDOKMNENMIE SN2 & 2% T, JBAY
B, 20114 3 A 17 HICBBICER T 284E LofaEORAEEZLIEL, &> CTERRO
fEEDR#EEZXND Z L2 AN ETHRMEEEOBSNS, YEOM, HTrhZekEs
XV REnTe TEEMEBIIRICET 251 2B EHGEE L, 2z EREIZ &I
OWNWTIIBMEAEEF 6 KLFE 2 U200 LTREAIHEND Z X2 0WE HKH
BRI @E LT,

ZOEEHGMEIL, BEEZETLIOICREMEFREETM AT TICEDTZLDTH D
ZEnn BEASEREIL 20114 3 A 20 H, &MEZEILARIES 24 555 3HEICKE S X,
BMEZELZER IR MR ETMNZ 5 L, TOMREEE 2, LEREEF®EIC O
THFT52 LTS,

2. FHKRBEORNR

fhnfibis (D 22 4REMEES 233 75) 5 6 R 2 SOREICESE, AEn,
LATAERWENGEN, HLIBMEL, MEINODEWAH LD L LT, i
PWEICOW TR EZ ED 5 Z &,

3. REDOKSEYE
(1) BABSHREEL<

ETOEMITARITAFTE L TV D EHEASRICHEZ THIE LTWD, ZOMFIL, F
HHRDO G D, KEBEORENS OFHRE. HEROMEE, B, =25, Kk, &, AMKES
ICEENHHERERO B MEEE TH S, R FHEHNBRICETIEEREEZBER
(UNSCEAR) 2000), HRBIBIUIZ L D — ANY7- 0 OFEFEDMET, R T 2.4
mSv T Y (UNSCEAR 2008). HATIIFEHH 1.5 mSv TH D (HHREFBAEZE
AT 2007), F£7-. BARBHBRICE 28X LSMT, EFEEIT, BEHIIS R ERD D
(UNSCEAR 2000),

& 1-1 BRAREN S DEHHILCRE (BARANTFELY)

HRIR IR R (mSv)
Bl X 280 < 0.41
REFEDT R ha A L o< 0.40
R MBS & 2 8R1E < 0.38
FHRC X D2 H0E< 0.29
At 1.5

(RIS ST JERT 2007)
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(2) FxIL/ TA)REMEBRICHES BETREF £

1986 44 H 26 HDOF = /v 7 74 U T IIREFTFHHE . FEICHRT D & A b 181
ENBPENCB DT HHIERFRLE CASCHK, &5 WIEFEHOFFCH N DR S vz,
BB BTN DWW T, B O EEE B L CI2 #IOR L, T/ 71 U FEREEK
T B N FEART, TDIEN 137Cs, 103Ru & H LR ERE Th 72 (% 1987),

®1-2 BFAEORKEENT V] OREIE

A L mA L Ak ERL L HERE L IEHRAL
(pCi/m3) : (pCi¥L) : (pCiYL) : (pCVL) : (pCi/L) : (pCi/kg)
I A 225 | 13,300 | 44 . 678 § 89 . 10,300

(77 1987)

(3) EEE—RFHREM

JR- &2 BT 5 EBR 7 /188 TAEA) BIFESEICT 5 B AREBUFOHEE— =
HENEER T IHEEHTOEKITONT — (201146 H JR 1/ SEFERRAER) 12 L,
&S SIREFT ORI 06 DZELR T ~OB Bl BITIZ- 2V TR1.6 x 1017 B,
BICs 2OV THLEx 106 BqlEE SN TE Y, 7, HAKTICHEERE L L T4.7x 1015
BaiR O S E 3G Lz EHEE ST D,

(4) BERPOHSTEMEORERER

JEAGHEHEIC L D &L 2011 4 6 H 30 AHBLE, BIESHE @I S N/-%IC, A
0 B E R I 2 8 % D BGRES R S o & dniE 6,371 1 404 1 (2o F 133 1, B
v L 345 1F) Tholz,

4. BKEEYPOEFTIKEIZONT
(1) BKPIZERT 2EMDOTHRDER

HCHHTE I FE 4 DR DIENICED IAE L, & DO®RIEAELS « kBT 5, &
IRINICTFAET 2 S E E 1, FRFERRTR & 25\ (F0Ee L CEB T 2 BEIREN 2V IR D |
WU« AR - P L0 . MK E AROM CTIREHNRRE THEAE L TV 5, EARIRIE TOBR
AR & 2 OREIZART 28 ORNIRE O b2 IRMEFR I E W O HEE T AIc R
TS (LK 1978),

HEK s B AE ~DIEFESC L HE D BUA R K OHEH O 1X, EWIR O K& S OEECM
7=, Fln, WEKOIREE., 5. S HITIEE B OBE) REDNTA—F—ITLD
WEIND, M2 T, \AREREICED T U AREEICHLREIND, T LT, BViA
FNTERESCILHEO - ITHEH SN TN, BE<ENICEE LERBIND, £z, BRI
RO LA, 74—V RREIEO T BB ERAAR b L —Y—iE L0 @vEEZRd, B
e LT, 74—V RKEEOLA, KNS OBCAHZOMIZ, i TEwE % 12 L 784
MHEDORNEMI>> TWAHZ EENEBEZ LD (K% 2001),
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MR DZ Z T 5 & WRKPHEEEDE D EFIREBIZRBW T, i b/aIc
B A E L, BATHERNCTEERIRIEIZ /e - 72 BE, EKTPOREICHT 28T OREDL
1L ETHIVUTYHED IR SN STV D,

AFIVKERDGE, KON BREIIA T IVKBEZEVVEECTEAELTBY ., LR
OHRIR 72 & Z 2 Hivd, WK OBEEE KR K UTIHEOIAEDIZ LV A TF kS
. SOITHYNETZ 7 ho, BT 7 o7 oo ANRIfER, RALRSE A & R EH
N LU TCTHEMBRMEIND, EORER, KB OEERN A T IVKEREIL, BOiE» 65
FHEOREICET D (BEEK 1976), O X2 BEE 2D L. EHEWE ORI E
AKFPEDGAFTOHTNREmKETH->TH, ZOHI/NIWGEIL, AR EFESZ &
DEUNE DR TH D, LR (1977) bR OBMELRBITERRENH > T, B VD
A J = XL TR WAL, T LAFTER UL & FES T SR8 2 & L
TW5,

L7z > T, AFHliETliX. Concentration Factor (VAT CF] & WEED) % AEMEMNE D
FREE L WO S LT, B DMK EWKITERT D EMENO M E OREDZE L
LTEBLX, LTIZBWT, CFITREREE LTRETLIZE T2,

Fo, RFHIE T, AMEIZOW TS ST E O R S i ERH 2B N5 S 4
72 b, CRICE L TIEREOZWER A Exdg & LT, K EADREZEIZON
THRETbZ L 75,

WK T O RS EE DB PE A ~EL Y IAE N DG WKOREE., Aot Ll Xk
WEENTHZ LD, ar X=X hETAZHAWT, EBRAJIC CF AW Ra0 80
RDDHZE BRI NTND (R 1993), LavL, 22 TIHEFEZ LT 5KEOH
EENHELNTE CRICOWTHRETAZ L LT 5,

(2) MSHAEMED CF
CF BT 21T O HENRH L8, [WR (1978) 1% CF & HEE LT, ZE

TEDERMEZ AND HENLLITHhL TS E W), ZOFITEREMLETTHD L
DIl KEEYE ORIZERITPHRIRDBK D Lo TWA Z LR EREHNTH LM, &
DTHMEDILHEDGE, MEOIWERELZSGL Z LIIRETHL L LTWND, BETLHE
25RO T- CF &I 512, &2 F CHE LA MR CEET S0,
SAFAHE LR TH - TH, A~ DOBUAIRIZ K ERERN 2N E N FUERLETH
%, 1B1Cs OWPEE HRD 7= CF 28 43+12, TOLEITLHE TH 5 Cs DFAEKNEREEN O
KD CF1342+6 THY, Cs TP L UIFEFHICEIL —H L LaHELTWD,

Tateda & (1996) 1% 1984~1990 fED D HADIFED 18 fH 32 2 7 /LD AITHOW
T, ADOFHEF K OMEKF D 187Cs Z#IEEL CF 2 RLTCW5, KRHF7+—LAT D7 O
B7Cs | 1963 FFlc B — 27 Z/r L, LAIZRHk L Tl 0 . ZHUTfE- CTERimmgEKH 137Cs R
B LT D s REFOREAD LD B,

DA 137Cs 2 1E 0.08~0.44 Bq/kg B EHE TH 7228, FIEIC L D KET 20,
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F7o, IS oA L R Ul o Rk 137Cs R 3.56~5.1 mBg/L ThH V| Hulg=
b7 HBEROZIHIB N TH, FEF - EThH-o2E INTWVDH, ADFHIK K OEAK
BENSHEH I CF OK%FEAEESE (BEAEERZ) X, 524 (#iPH 14~133) &
HLTWD,

SRy (1999) 1. 1984~1997 4ED H ARDIL T DWFPEAY) 1 D 137Cs IR JE K O CF %
ALTED, Tateda b (1996) OFHREFITHALL L7z BICs IREZ R L, ¥ CF 1L 12~122
DHEPHTH -T2 Z L EME L TV 5,

i & (2001) 13X, MEFEEMRICIRIT D BICs IREZ AT 2 BRIZHOW TR R, K
BHOEVWFETHMIICE Y CF 2075, FIZ K- TIIRER & RN E] L, 2K
BEMEORWATET CF O @M 27, HREIL 837Cs O ICEET 5 2 &
EEERMLTWS,

AFF (1996) 1%, WEAMICE AU 7 oi# (& LT Pu KON Am) OEGAA, HE
M QRN AT ORRFBIZ DWW TENA DT —Z 2 fE L T 5, ZORER, BFEEMIZ X
LY T U EDOBEEIKNO OBOARTIX, 777 b, Wre, BEEHEEM TRE <,
BTSN 2RO, £72, SHICRDAREERMLTWD, 1. 77307 h,
W K OV HEEN ) 235 1) D i R & 72 CF 1&, & U CHIlE, #iikEm, HR KOsk
BREA~OWEAFR R ZRREICLY b6 &3Nn5, T72bb, REhEEZE L TOERN
~OERBITNE VN, 2. WEAERED DO OWEAM ~DB Y 7 It OBITITRE KD B
DA THO TSV, Lo L, MEHEREYIC IR T 28 Y 7 2 03 O BlRE K
TN END, REAKLKOHRY Z8 L COEBEY~OBY 7 v nRERIL, BREEAKD
DDOIITHARTN Y KEL 2D LRBEIND, 3. (BYEEEIOBEFER 21T - 7ok R,
BYHESFREN L COBY 7V nBZOEM~OBITIINEShoT2, 4. 74—/ NFHENF
TEICBWT Y, WEEM~DBY 7 o nROEMIT, 7707 b, ek OCEEHEEY
TREL, ETII/NE o T,

s o4 (Andersen et al. 2006) Tlx, AT 7 — A ViR SV, 67 Y —
V7 v KT 2000~2003 FOMIIHIE S NIMEOT VT > Ay X a v </ Lo
FLEIZHOWT, B7Cs OWEKR O CF AR I TS, B7Cs DR HIEHEFZ2E (SD) 1%
RyX¥al7<07220.62 BakglBEE, VELTH¥ T2 049+£0.07 Bo/kg lBEE, X
X 7H 73202552010 Bg/kglERE, 737 7Y T2 0.22+0.11 Bo/kg W ERE, /~N—
77 Z320.36=0.13 Ba/kg {ER, 24/ 0.67 Bo/kginER, vt AT TT
0.42 Ba/kg MEEZ R~ L7c, 2O DWFERMILIAD CF X, 7Ie 57+ 7D 79+32
MBTELTHT LD 244+36 OFIPATH 72 EHE LTV 5D,

(3) IAEA DiBEEHOD CF

TAEA 1%, 2004 “4£® Technical Reports Series No.422 (23T, fAIZE £115 60 £H#
IZOWTLETLRD CF Z 3LERD B 15 BN R OHELEE (Recommended value) & LT
FLHTWD, ZD CF %, AP OInHE IO & BB K O BERITIET (8
ThHY ., HWARE., AR A X IRE, HAOREREICI > TEELZIT D Lit# ST

13



W5, £7-2. IAEA PR L7=5#E D CF 13, iHEBNKND OEEERIC L - TEMET S
ZEEERLTOLWARNIELFE LTV,

AbhvrFUL AUHR, BVVA UT, TV =UL TAVTTA 2T
LD CF %, IAEA D LVAR— o8 L TE I3 1277,

TS DHEENSHEAT S L 137Cs @ CF 1%, SR OWaEFLEE T/ VR fakE 2 b
L CTEE~10 (ERREDERNA SN D OO, BYHEH %N L CTEk OIS+ 4L
L OEMRREE RIZT AT KB LT, UONZEDOA =R LZRIZL TS, LR
> T, SEORMEFFEZENMIZ Y 7o > TX, EWIEN TOWBLFER R & OEY) T/
R OBENDEZ T, FMFIZLDBELROH D56 ERE . WK EWEED GO
CF L, EFREE2OB AN DRICEM LTI 6 W EHIZE 212 W,
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= 1 -3 CONCENTRATION FACTORS FOR FISH

Elemont IAEA-TECDOC-211 | Recommended Note
value(3¢a) value
N = AN 1 3 @®
ERVES 10 9 @
NIy N 50 100 @
A 0.1 1 @
TV R=T A 10 100 ®
TAY T L 10 100 ©
Fall UL (10) 100 ©

() e

WHRFIZHE SN TWAH R brrF U AORIZKT 5 CFs X 1 RiliTh 5, 2 OHREILE 2 B0 A2 B2 WET 256 Th 5,

HELE CF 1. Pentreath (%b) 7O & b7 OMRER Y72V 0.5 mg 3 VHRREZ HVWTEHRINTZ,

HESE CF X, & LTREHARFOY 7o 137Cs OREICESNTWN S, CFIZR UREF CRLNAAECTERY, £

A X TRENENT D EEHLNTH D,

@ HBATOU T OEHEREITN 0.2 ngkg HER & M kb)) ICHEINTVWD, ZOREZ AW CEH Iz CF X 0.1 KT
bbb, LnL, W(EBEMOBHSDERT HEEOH D EEZEZBEIZVND L LITETHINLE,

® AFEMBICEENDI TN P2 AZBHLTHELSOT —F 2 AFTLIENTE D, ZOZ IOV THERREIN TN (Ke),
CF ¥ 3.5 x 102 (3%d) M O\¥E[E#EBE(English Channel)1 x 102 (3%e), &%l 1 x 102

® hboHELES7z CF (3 IPSN @ English Channel O 5 —# % W CHRE S iz,

® 0 6

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

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

(3%c) JACKSON, D.W., GOMEZ, L.S., MARIETTA, M.G., Compilation of Selected Marine Radioecological Data for the U.S.
Subseabed Program, Rep. SAND-73-1725, Sandia Natl Laboratories, Albuquerque, NM (1983) 237.

(3%d) HARVEY, B.R., 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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. BREREZEFEOELRNHEAS

Alal, B AR 21T O I2 %> Tk, LFORICEE LR,

UNSCEAR K OCK[E# MM E 0 5 6% (ATSDR) OB EIZEE T 2 #E &I
SIS TV D3k, [ERRS % Z 8% (ICRP) | AR (WHO) »RA®RL
TWDEBHIIN 2, & OB TEYE ZBE T 5 SRS 2 18A < RFtoxtg & Lz, 72k,
& OEEUZ X 2 B E DR BICEE T 5 CRRIFR ST s Z & h . ROEIUC
KNI OWMEICR ST, o, (bFWEE LTCoOBRMEICETIHmE L E D, &<
FRAEIEE LT,

MRETRI G OREIT, BAGEAE O OFHMIERE 2B E 2. g o, gttt v
L, UT, TV LKBEBEY T nHE (TAV VTR OF2VTL) OT VT 7
BRI TR ha o F o h b L, T 7 7 B IR —Z IO\ THK &« DEY
ZENTH LU TR ZITH) 22 & LT,

BB, BRAOEBEIZHE S & N ORI KIETEEIZOWTORIZ1T 9
LD THo T, AKIL, BEETHLI), FHETHLINICL - T, THMIOEER ERZED
DO OTIIRNZ LI ANA, Fo, Ml & EEOSBEOB A, B EIC
FHIAEEIND LRI ENRWEIEE L CGHEZ T o7z, 723, BRI Lo HK)
D HWNEIE L OHROHETHRFNT D Z ENRETH - 2720, B D OEHEYE D
BEE AL EDBHRIC OV TR, Hilmid, MBI IZEZE LR L ThRWnWZ & %
Aifee LTHRETT 22 & & LT,

. $IROEE[ZDINT

B2 L ORMEFREETMI OV, WESNZMENSIX, BOBEBUZET T
—XZFZ L, 7T ERWTEBOEZRERN IXFHIfE R 2 R /2o ez, IV~X (IZ
DONWTIE, BREZ L OMROBH 21T 57~

Fo, XTIZHOWTIE, AFRLGBREMEMEICET 2O 5 b, EFT —ZIZB 0T
PEEG AR R CREEE A~ DB AR DR D & D k2RI L, FICZEI 5 O CERIZ OV T
T A ORI BRER OZ Y, M FNEEEZORR, HEREEOHUIME, &N
T ORE, FEFICLDTMHIMNDOE REOHA RBLEND, KiHEIZBWTEEICT LD
DEDORRFTEAT S TR, OB EIZ2 5 O UIBEZEDO YR — MR D b0 LW
L7 CRICEE S S FI R OBER 21T o 72 Gllidam LY A M)
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V. BEEIVR
ZZITBWTCHIZaE R (L3 vikly) L& L b Ok, FND S EWE TG D>
IZOWTREBEFICEEH LD TH D,
. HRA. RFiLEHF
IUPAC : 1odine
CAS No. : 7553-56-2
JRFRes o 1
JRf& 1269 (3 UHFLLO)
RIKDEFAEL © 1271 100%
(The Merck Index 2006, KEET-#iHIZES (NRC) 1977)

2. YBEeEiHER
fils (C) :113.6
s (C) :185.2
B (glemd) :4.93 ([E{K:25°C) . 3.96 (&K : 120°C)
ZAZJE (mm) : 0.3 (25°C) . 26.8 (90C)
(The Merck Index 2006, =P oEEH 1998)

3. HMEIERRE

I URITIT 108 D 143 DEEZ H D 36 IO FRINAKNFFET S (Chu et al. 1999)
ZDH Y 14 FEITKBEOBEHRE RET 5,

120 (i 1.6 x 1074F) & X EZ2 0 | 1251 oL 60 B, 1811 o -iX 8.0 H T,
AN BN D BREFIIIELSERE L2 s, BRE~OEREICERNT LY 27 %
HiZH IR0,

VT UG RAEI D T2% KT s =0 DR RAERI D T5% 0N | EAE XTI R
D B RAEIZ K> T a URENKE 725, il 21X, 235U B3 AR D 2.89% I Of 239Pu
TlE 3.86%73, 131In, 131Sn, 1318h, 131Te, 131] KN 181Xe & W\ o 72EH & 131 O—EHD[H
EIRRYNOERIZED, I UVEOKRNITEIT R SZEERY (initial fission product)
ELTAERSI, WoTlct AL SND &, BRALILHEIT B ARHIC L > THEE L, 181 %
BRCLEERTHETHD 8Xe L7725,

FIEROEFRIT 1291 THIL Z 5, 129Cd THAE Y 129Xe THD D —HOE & 129 D[R EL
RINDAERRIZE D, 1271 L0 EW I U RENLEIL B AL y n@%&m _oto*@%{ L.
ENDHTFRNLX—8 PBREYy BEADLELE) I VERORNMEI LICEHATH S,
Bl Z0E, BIE BRI I K-> THIEE L. 0.96 MeV O R /LXF—2 Rt & y OB T
HKEHEIND DK EHTHYDB Ly DMEERDH Y | AAEED 90.4%I123T,0.61 MeV
O BRI S D, R D OIBF = R L F—1% 85.3% DHEFE T 0.364 MeV D yifit & LT,
HDHWE 5.1%DMERT 0.284 MeV & 0.080 MeV @ y fofMAEEE LTHHEND

(Argonne National Laboratory 2005a, = E{borfei 1996)
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4. B

1277 %, AREK OMER(LEY . A X BUEEAlL SENRNIIY . WHEAl ZEM. 1 v
7, AEtph, BEIEH, GRTLAREEICHWONDS, T, KL DT — L O E
AL THbHWLND, BILIZEEHAD hL—H—¢ L THWOLILSD (The Merck Index
2006, KB LFEEL 1998) |

5. BRRTOH - BE

AURITEAMEBEO I NV—T VIIA O 7F URICET 2EEBE TR TH S, I UHRITH
I BRI ET DR E O —D> T, ~u 7 RO R TEEED R BIKV (Straub
et al. 1966) . HARFITAAET 5 I UROLERNMMEIL 27T TH Y, HEK EOEDPTICF
ET 5, #akrh 1271 IR 0.5 ppm, FETIX 45~60 ug/L, & L CREKHFIREIX 10~
20 ng/m3 Th 5 CaIELFEEI 1998) .

AURIIZ OILFEETHEL (Orka v, aviky, 3 vRBE, &3 vRER
HaE) | MEERE S EICI B A TF L E L TREATICHITT 208, Fika vFEizdb
W, BB - BT LA X BT VAL (RERSIE T T{EATFIL) BT B,

V29T (FHGE T U5 & U CIiEME— BARUTAAE T 2, 2O IX R ONEF O ¥ F Y
N O LOEGRERY E L TEKRSIND, £, EERAF TE=RrLX—h1 & 129Xe
& ORGSR O - & 128Te 130Te & DS TAEKREN S (Soldat 1976) .

125] L 1] [ FFFIENTO FRPE RS, UFIESRER FIC LD T eV b =T A
DI HPITAERKT 5,

RERAERK 129 (2D NT D 1291/127] FHF HAREREF TIiX 3 x 1014 Th o7, sz
BT RV —IRENCAE D 1291 OERRICK D, FDkIT 108 L7 > Tuv5 (Ballad et al.
1978) .

R~ 3 UROKHITE KRR & NREBIO M 52> 6RAET 5, BIRER & LTI,
WEN DO I UFEOHRE, SAa0E b, KILNESI72 &A% %5 (Cohen 1985, Whitehead
1984) , ANHRIEENC L2 3 UFEOFARE LTI, R ER & OB LB HR
DL OHEK, BEIEM AL IRELOBRBEE 2O O3 8 0 | R 18] [ I e i -
FIR., BB Z @ Tttt s s CREIRF1ZEES (AEC) 1974, Likhtarev et
al. 1993, Marter 1993, Moran et al. 1999, KERFET 77 I — (NAS) 1974, K[EHK
FHRIEESR S (NCRP) 1983. Robkin and Sheien 1995, Stetar et al. 1993)

KEHFTIE, FURIFZEORMFEELEZR - L, KRR, KERA R SUIR 7k
THET D, RAFTOZ ALFRREBOMHERHEILZEN LN 10 H, 18 HLX D14 HTh
% (Whitehead 1984) ,

SRR IR K OSRL7-1k 3 7 B IEREF 0 BltE (N, AEi, ) KOtk (IR,
JEELHR) ILEVEA 288 U Cikked % (Whitehead 1984) , I VA LA F /LD L H 723 v{bT
JLFUITIRMEIEAE B REMERAE HE Z 0 IZ< W, F UROWF LI URORLEL L EE, AL
e ALFREITIRAE LT D, & L, Bk RE B Cg Z4uE, R o 3 URITEYZRE.,
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TEEREICIEE LY . REKIZERFT D, 3 U ROEYEE TORFFRFIZELIZ XD
7.5~14 HIEETH 5 (AEC 1974, Heinemann and Vogt 1980, Kirchner 1994) , 158
oA UREORET, T pH, THORSy, BEEZERE, AL OERER (TLI=U LKW
O ) OO L 9 7% OBERICEEL2 %175 (Sheppard et al. 1995,
Whitehead 1984) , K& 6 LHE~IEE L7ZEOK 1%I1%, orika vRE KRNI b AT
JVOFEFIZ L D KRKA~RY o739 U RBITRMEANTITFZmE AR /K28 L CHFEICR
5Z L7 % (NRC 1979, Whitehead 1984) . RE 0.3 XU 1m O HRIZHE T 53 U H
OFLIMERRITE N Z 80 LT 800 £ TH YV, 1 m DIRS ETHET 2 DILILE S
UED1~3%TH S CkEzxL¥—4% (DOE) 1986) .

37 F1EZ% < OWAK L IR OKAREY) FIZE LT 5 (Poston 1986) ., #/KAEY) (1]
AT I X3 UFRE 105 HEY% Z A TWDHD HEE (3) 13X 103 EE% & ATV 5 (NCRP
1983) . WIKMTIL, MMk O =3 U HIREIX 0.003~0.81 ppm OFIPAT, Z OfEITIRELL

(Fa/7k) T0.9~810 725, WEKMTIL, I VHEIEEIL0.023~0.11 ppm O T, 10
~20 DJRFELL L7025 (Poston 1986) , [ EMECiX, I UHRITRAZE L TEIZI VLY
ELTHRVIAEND D, S URE, 3 UFRE L TORGARITD 72 (Burte et al. 1991,
Whitehead 1984) . [ FAEY) TNt 3 v HRIRETT 0.42 pglg TH D, £ OHUAIIT 18
St LRt O I TFE L T D (Moiseyev et al. 1984) . = w3k & I AL D o34 1Ak
W CIIAEI4 % (Voigt et al. 1988) , [ EAEM~D 3 U FEDBUAIAL, FEBE I ~D =
VDA EEE S TTE - Y - 4 - FAORKZE L3 VEOBITICHEE KR %
R7ZzL T35 (AEC 1974, Soldat 1976, Tubiana 1982, Voigt et al. 1989) .

6. {KNERE

(1) YR
@k k

B % b L—H— L& L CHRBERO®KRSE Lz B [ REEESTWIN S, IR ERE

WHERE TR T A2 EMEP YR IHED 1% K5 Th 25 (Fisher et al. 1965), [F] UAFZEIC
BWT, HARBREERBOIER 22 20 4123 Uk U o (025, 1.0 mg I/H) % 13
MREARGLTEZA, 1 B4 OfRF I o FEPEIIHE 1 B #EEREOK) 80~90% T
B ZEEBITHINENTWD Z EWRB I, RIS, fBEA 9 LENELE L
AR OESICBW T, BRI oSS vFIT, PL—P—t L CHEROKE L
7o L X 182 FHED 97% (SD : 5%) TH Y, IZFFERICWININTND Z & HBRIE
7= (Ramsden et al. 1967), [F UAFFEIZIRWTC, #BRE 2 AL E T VHEA (ZE
U RFNONFREFIAIATHLR, BELL I3V v AT VT NI T AD
WD) 5, 15mg & ML —H— LRI G Lo & 2 A, FIRBRAE ORISR Sz
B U RIFZNEN 96 LT 98% TH o712, 1 HITB W T, Mt GaaHAMA)
SOTTMERFIC b L—— 2 H L7os, FRRR L QYR B S L7 i 3 o #i3 %
FI 97 KX 98% THh -7~ (Ramsden et al. 1967),
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G = 3 (1231 1251 Je R 181]) Z FlIRIN % 5 ST D & 5 S e sl B VD TR,
FERBICERTT 5 3 URIIFERE (20~35%) TH Y EERS B MES ¥R ORI
. B THDHZ &N Ii7e (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), #&%HO#Hit% 1~2 HLIZ
ORI D A E N B e I 3R 1L, BEX D ZEICB W TETFEWRTBEMEN & 5 735,
ZDOEWOHFKITIAHLE TS (Ghahremani et al. 1971, Quimby et al. 1950,
Robertson et al. 1975), #lx %, RREDOI UHELEILI-BLIZBWT, FRIE~D
24 WFfH 2 U FEUALITFEER Th o 7223, BIREIH LT, LMEIZBIT 2 BUAA T B X
D 10~30%Z% &9 W5 H -7~ (Ghahremani et al. 1971, Oddie et al. 1968a,
1970, Quimby et al. 1950, Robertson et al. 1975),

AL St v RO 24 K FARRBOAZ ORER R 6. 3 U FOHEE
W3/ N FHE KR O ANIZB W TR & &4 T % (Cuddihy 1966, Oliner et al. 1957,
Van Dilla and Fulwyler 1963), L72>L. F4EIZE T 2WIUT/NEKL A LD HIK
WV, ZAUT R L= —& LT S U R R A R OERIRN R G K o TR G S L7
ANRIZEBNT, FIRRBOAZZ HIE LTEAFRICE SR TH S, —ic, Bt a
U F L AN SUIFIRNICE G- L7285 E . RAKRERFOLE X0 & FIRREUA» &35
W hL—H—L LTI (3.7x104Bq LAT) Q&G S mpAdl 84 (%
36 FFREIATN) (2B W T, FURIREBGAZ 2 e KIZET D5 30 KFfi1#4 O HUARBRIBUA 72
PMEITH 50% THYH ., — T h L —V—Z2HRNEG S BAER 17 412810 5 Bk
PREOA Zf5 KAE & 70 2 P 55- 25 REfE#2 O FEIEILAY 70% T & - 7= (Morrison et al. 1963)
72~96 WO AN OB TIX FAN 284428 b L—H— & LT 1811(1.9x 105 Bq )
iR DG ST FRIRIZ I T 2 Bt 2 ¥ RO 24 FiEPEEBOAZ&1E 20% (6~
35%) Td->7= (Ogborn et al. 1960), —JF, #EFHFAENR 74 (3 HimAN ) (2L 20
ZECIE, b L—P =1 RN G1% 24 K ORI RURIRBGA Z &lE 70% (46~97%)
TdH -7 (van Middlesworth 1954), ~ L —H%—& LT 131] (3.7x 104 Bq) #HIRM#
B a3n-/EEaAaR (48 REEEAN) 26 41215 24 WO HRIREGA & &%
62% (35~88%) To 7= (Fisheretal. 1962),

fH R N Aot 12 £ 2B W T 2 lich =0 Adh 3 U FEDOFGAZ (170~180 pg/H)
EHEMEANE Lo BT MR TR, IR E U FEPEINET 1 B 24720 OB EED 96~
98% CTd > 7= (Jahreis et al. 2001), Cuddihy (1966) (I a vEEHFALE 14
8 04 U 7= FUR AR RE E 5 g B (2 35 U D i1 3 o R o HURARBGA 2 % I E L
7o AFLIE 18 ARANE G ST HEA ) DHERL U, PSR HBEU% 24 RERH oo LR AR
AT G EDOK) 23% Tholc, ZOfEIF, L —H—& LT B 20 &5 THk
NG L 72 BRI BIE S HRAREUA . (20~35%) DOFEFANTH H71-, 4FLHITH
DIAENTZTURIT, BWIINEKREZRT Z EDNREB I, Comar H (1963) X, 77
B OB g v KSR ER) WO 8T UL FICERY AT N 1811 205 X
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TR 72N 11 2B T AT VR OFGAARZ IR LT, EBL0REG5METYH
24 FEH O FARPBGAZITIZIE—FH L TH Y CEHEEED 19 KO 20%) . FIEROTIT
PR S 72, Pendleton & (1963) 1IR3 X ZEERY; (NTS) i< ORESGTENTZ
AP RO ORGEAEORRELOETIZEB T 5 B Z2HE L7 (FREBEENEY
ZRANEHAD . BBRE 24 441031 5 181 SER RURIRBGA 2 8L 17% (5~47%) TH Y |
TAUTE M a U R RO TR TR LG A OB R LRIk TH o 7,

Q=EREM

I & TOWIXOENAEHYER TRESN TS, IURIETT Yy MZBWTIL LT
BEESNTBRICE IARGBIEZ R, fERT7 v MR L—H—1B11 2 I, L LTHEE5T 5
&L HED 8~9%» 72 Wi TR HEME X 4u, 34~35% 23R4kt X4 (Thrall and
Bull 1990). REFGEI S TW2T v MIBWTH RBEOREE (78 FRfE CHAH hHE 6
~T7%. RHPE 1222% KT Nal 29%) 2G5 TW5, ZAHDORERNL, FL—1
—L L TRESNTLEONal ko 3 URITm G L b7 > MEEE D BIRITERITR
WENDN, HGPMOENBELERIENNALNLTWS, HAICBWTIE, bL—
— & LTRG-S BILIRIRIERESICWIN S5 (Vandecasteele et al. 2000),
L—H— L LT EE U3 (1B1) 280, FIRN SUIREE G- S e Y 2 4 BHIZE
T 5 FARBEBGAA O B — 7 1 3FEEIL TH Y | 17~19% (Z OFEIE 1311 O FH R A&
ELTW2RYW) Tho7= (Wood et al. 1963),

AERyI—REI LRI b=AtRrY FCOEAEETHY . FATEREAlE LTEAL
fEHEN TS, A Rra— RRAZH 9~12%0a vFREzEH L, 209 bbTn
TREN Ay IR T CiliERE L Cuvd  (Lawrence 1998, Rodeheaver et al. 1982), 125[I]-7/R &
Ny (HEAH) ZHEHREER G-I T v MIBIT 2WINIEK 3% THhH . ZOfElx
B 5 24 FERZR IS L IR SN tE g v R 2 EST 5 2 & TR L, [F USSR
T, RERVI—F% 10%T% /) — Vs UTHERE LERFORIIE 10% X 5%,
0.2%ME b~ a =g AR E LTHRE LIZREORIUL 5% Th o 7z,

(2)
AU RIIARIZHK 10~15 mg & E, ZD I H 70~90% M FIRMIAFET 505, HIR
RRIZ I A R QM D FEFRIZ W SN D FIRR ALV E U A APET D720 a v R E LT D
(Cavalieri 1997, Hays 2001, Stather and Greenhalgh 1983), MiEH = 7R EEILIE
HHE, K 50~100 pg/L T& 2 (Fisher et al. 1965), MiEH I VFE DK 5% N EMED = &
k& UTHHES 25, 580 D 95%I3A T v R LA T S L, EICHRRARLE S
FrXry (Ty) KRV a—RFa=r (Ty) X RIEELGETH D (Fisher et al.
1965, Nagataki et al. 1967, Sternthal et al. 1980, Wagner et al. 1961),

IR OAK S U FEEEM OB MITE B0 KRICRBT L2 7 Bo 3
v E RARIRAR LR DOl VR LICESREME L EE L TWD, I VREERTS
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FRERR7RMMIE A ) = X B aFi o T DAL (R, MERME, BRI, IRiSE. FLR. Jais
KON ZBrE ., 3 v R L CHAMNEE 2 IZRET S (Brown-Grant 1961), I ¥
e OIyE P EEIX, MRMNERE RIS THY . W% 5~15 ng/L O Z <7, Mlast
WOEFEEZKI1TL SARET 2 & AEIZE T 5 3 7 OfHifus & A &35 85~255 pg
Th D (Cavalieri 1997, Saller et al. 1998),

I b0 RURIRIC BT BB E T, L CiiETEE (0.2~0.4 mg/dL, 15~30 nM) @
20~50 {5 T D05, FARBRS AR BRI A LE > (TSH) THE S5 & IO 100
a2, 400 (5282 - 1RE LBE ST (Wolff 1964), I i Mg s L v &mun
IREET I VbR T DRI, MERR, BRI, IRiSEE. FLIR. IR AONTIRTH S
(Brown-Grant 1961), FARARICEL Y A F 3L7= T 7bid. FIRARIZETER S 5 AR A
NEOAFEIZRIA SIS, FIRBET O 3 UFRD 5 LEBEMR TR 90% % b, FURARS
NEY Ty KON Ts kT 53 v{bFa v v KOTF a v Uik, a2 AP RER L OV
it N E E D,

RHADN I UHFEARE SN D LRIEBIRE SN D (ICRP 2002), G R H R~ K =
U FEOERIIITHR 70~80 BITHAE ¥ | I8 X ZILHR 100~120 BT ATHE & 72 2 FURARIE
JaCHRIR 2 v A RORZEIZHAITT D (Book and Goldman 1975, Evans et al. 1967),
FRIRIZEBT 2 3 U RBBOAMEMEIZRIRIREZEZT DI >0 T ER L, BEXZEEK 6 7°H T
V=7 \ZET 503, ZORRTHRIRICK T 2 REREICEEL, BMEREEDK 1%E&
725 (Aboul-Khair et al. 1966, Evans et al. 1967), RHRIZHME = 7 F 4 HAER % 1
~2 HIZB T2 RIEOBEMEa U RRBEIZZORSORMEEE L &<, BXZEE 6 »»
H Tl b EWIEIRBHRREE L 2~8 2757 (Book and Goldman 1975, Millard et al. 2001),
WSR3 7 RO DG L O R T X 2gFEICE VT, EHRESIRI%ZOFIR
PRI T B Btk 3 7 SRR E O R VU/EHARE TR 2~3 LHEE I TV 5 (Belerwaltes
et al. 1963, Book and Goldman 1975, Eisenbud et al. 1963),

RS, RHAO Mg O BRI AR LT > OB E FURARIC X 2 3 U ZBOALEE N
LT EPRINTVWD (FEEESHV #ERS (NRPB)  2001), #rAIZH1T 5 FARERER
AIAE, HAER 10 BRI TIEARAD 3~4 5 TH V. BL L Hilin 10~14 H THRA L~V E
TIX 95 (Fisher et al. 1962, Kearns and Phillipsborn 1962, Morrison et al. 1963,
Ogborn et al. 1960, Van Middlesworth 1954),

HURBRA~D 3 U REGAZIT, = VR EU Kk U CIERFICHURIC ST 5, F UVHRRZ
JED L9 7R ARFE R (B 203 20 ug/ H) 1213, 3 7@ FIRIREGA 21338017 % (Delange
and Ermans 1996), R AIZIHNT, v (2 ik ~FY 7 A) 30 mg O H[AENRE
OGS E s RO 24 K FUIRRBOAA EZ K 90%84 =5 (Ramsden et al.
1967, Sternthal et al. 1980), I V{b7F F U 7 A 12 HRERER O E G X > ThldgttEa
U FEDOBUALHEDHERF ST, & 5% 6 MRILIAN (Sternthal et al. 1980) X[ H
[m#5- 8 HLAN (Ramsden et al. 1967) (2. (2 7{kF b U 7 A ER]) BUuA&H L~V E
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THEEICEE L, 3 7% (1.5~2.0 mg /m?2 of surface area) % KIEREOE G I u7z/)
WIZ B W TS EDE O R IREBGA A &7 80% 87 L 7= (Saxena et al. 1962),

KEWFFEEHES (NCD) (1997) (X, 1950~1980 s S Lo itk a v #E D 24 K
] HRBRBUA 2B 2 7 — # 2 iR L. KIERR SIS T 5 FURIREGA 213 1950~1960
FETEREGEOK 20~40%., BUEITH 15~20% &, FERIAREDIZ O TR LT D &k
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 O/ %, FRHICE T 2 &% 3 v e O LR
B35 200 pg/ H 2> 59 800 pug/ HIZHIM L TWA Z L EBELTWD L9 TH-7= (NCI
1997),

(3) &

FARBRD 3 {bix, Fa v ke oGHEEHEARE LT, 2o \2E, M n s
o7 U UHRIZERYIAEND, YA r a7 ) ooa B RIEFRBRAV A 2 —8 2 fil
BEX DM, = OEEE T EICHERRIERO 2 o 4 REME OB -CR O B I E L
N5, I UFREPOSTIERMEAZETEZ Y . 3 v{eho b CROSTRIEZ R L, W
Afusa7 ) hTE /) I—FFrirbya—RFad U BEAE/H%E, I—RKRFoy
VEEENEALTTy (o0 a—RFa v U RENER) ETs (/3 —FKFav v
EvIA— RTFr v VERENES) 2K T D,

A rra7 ) AATIERECETR S D, FRURER2S FURIR A V& o 2 4208 LTI %
LR sz, 3 — MLy A a2 a7 ) 3B BRI = o BRI S
TR A h—=VRAZKoTHRYIAEN, ZDoavaA K/hERY Y Y —LEEd 5, V
V=D E N E G L > T — M n a7 U U EERT I Bk
(Tg, Ty, £/ I—FFay FRXVa—RKFavy) 0T 5, Ta KO Ts (XIEF
DX ¥ VT HZRTEIZHEA LT, MP~EHHEns—FH T, £33 —FFar kW
va— RFa v AMENICETE SUTHMA SN S, FIRBBERFERKE X, £/ 3
—FFrir, Pa—RFFai k03 v Ts kO Ts & & HITHARERD & IR
MENDAREMER S D, I UIPEERRET I A nra 7 ) U fo Ty Ts=4)
15:1 THHN, FAVEVHWITEN I VIKRSK 10:1 TH D, LarL, Ta KO T
DR D', —HO I UL OFIH AR ET D, I VA ED D720 T & 3
RN Z VIRV Ty : TsERktEZE $ 7259 (Taurog 1996),

FRBR R VT B RO O O EEL 22 2 7 I3 N EER ) B O TSH 12 X 2 HI R IR
kDI UERAR, VA raT ) ooav#HEb, ERENSOI— Lz A e s
a7 YDy KA =32, FRBEALVE S ZIPICKET 00 A r7a7 )
VDR NRTEGRTH D, FARBRARLE AT F 2T F AR E IS b %S LT
%, 1mg 225 L0 @AERO I VbW EEROBREIND &, FRRICBIT S 3 —
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RFu=OEENLESIND, ZORETMmY TSH U~ /LiZ& 77, Wolff-Chaikoff
HRICED LD E STV D (Wolff and Chaikoff 1948), Z O8I —Fr72 DT,
RO I VI AEIRTE S LB, R Wolff-Chaikoff 25 5R 4 i L A5 L€
VERMITEE LUV E TEIET S (Wolff et al. 1949), Wolff-Chaikoff Zh & D A 57 = X A
21X, 3 et LN E U LIS T OENBE G L, 3 vk e 3 v B REH
P92 LY g & D sodium/iodine symporter (NIS) & ONHIRAR~/LV A F o & —F D3 H
FREZ I LTV D ATHEMED 5 (Eng et al. 1999, Spitzweg et al. 1999, Uyttersprot et al.
1997),

FORIROALCRE Z 2 3 0 B O FERIE L Ty KO Ts ORALENE Eh, Bla— R
fbEOE, Fr=rOfaRRE,. Fr=ISEHORIAIN T X/ BOS K OB VAR 3 21k
BTNV a BEORBEEFao= D7 = ) —Athe R JEofangEsns,
Ty 6 T~ 3 U ZMBER ST R Ts O EBERAERRE TH L3, TsldhLE & LT
DONFIH Ty X0 &< [FFFIC 3,3, 5-trilodo-L-thyronine (VU /X—2 T3 (rTs)) ZFEAL.,
b MZEBT 5 T REEEE DK 80% % 58 5 (Engler and Burger 1984, Visser 1990)
KIETO Ts EEAIZEICHIR E Bl Tirod, LaL, fEFEHAIC T2 Tadr b D
Ts PEAN FTERIEKOMIZEIT D Ts OBEERPFEBZ OGN TWD, £/, I—RFr=r
i3 v RzEERIL Ty KO Ts OREZAES 5, B3 v RBEROTEMEIT, Ts. Ta KO Ty
DARIEMER 2 v E AR TH D vTs N LTUTOND 7 4 — Ry 7 OFEI FIZH D

(Darras et al. 1999, Peeters et al. 2001), T4 X O Ts ORI 7 FE LI, 7=, HFRRES
B NEMHACT 2@ E boRd, Ba U RIS TR S 3 i, FRRBRICER
DIAENDDRPICHRIE S D, B3 vRbiTE VoA MM a 7B EEESR I X o THblE
o .

A—RFr="07 7 = AIEICBT 2BERIN T X/ KIS & BEREEGIE, Ta TN T
RBEREOZNZNH 2 N 14% % 5D D (Braverman et al. 1970, Gavin et al. 1980,
Pittman et al. 1980, Visser 1990), Z D&% il 28 1LdH £ 0 FrgfHiF 6 Tn
2N, Ty R OO R T Y R — MCBWTEMEIN R EN TR Y | (CEED L. B,
g S OVE #6522 Rk 4 70k P CRED 51T D  (Engler and Burger 1984), {HI$H
DORLT X 7 Bt & BURBESSAERY), 39— R =2 OFRELRIX, Ba R bzxT
TN v BERORRICHE &5 (Engler and Burger 1984, Green and Ingbar 1961,
Pittman et al. 1972, Nagata and Yamazoe 2000),

I—RFr="0D7 = /) —/VEOMBREAIIEICFETEZ %5, b T, HFgcsT
DHIMNE T = ) —WAET ) — UIRERHE RS EE R I K » TRl S v D (Young 2000), FiER{L
ST AERIIN S RS D, J‘Eﬁ'@%ﬁ:?’(“ X FRR AR AR VT o ORI 22 T
bOHD, TR URERERPESINTHEGE Bl 7e BV FFRFO) 1L, WREE (LR
ALY EEIZAR S (Visser 1994),
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S—FFr=007x /=W P VA7 V7 o= M3 TEZY ., B
FoL oMt cbiR b, I—RFu=v oL WlSIcElET s 717 n=)L
I AT7 27 —BOREITE MZBWTIEELRESINL TR, LML, v MZB
WTiX, 7Y —Ab Uy, p=badz /) —ARKRTr FrAsaroul) Jv
VBRIV N T AT 2 T —EREWRERES L I LTS (Visser et al.
1993) ., BREOIEMEL., XUV LYy, T2 )NV EX—)L 3 AFLas hLr, R
WAL 7 = = VRN 2,378 AL R Y RTOF XU G kA eI s a Y — L5
HWVEIZ L > TLEAT 5 (Visser 1990),

fEEALELI— R TFe = O FETRWRECTHSH, LL, BHET.Z&S
SN EE T EEZDMEER AR OMIFICHIT 223 — FFr = OBLER RAH &
[ZETW% (Meinhold et al. 1981, 1987 | 1991), MBEERFICKEICRO ONLHE
BEMEAMEKIZIB W THREERANEZ 5 L@ ST\ (Klebanoff and Green 1973),

(4) Het

WU S 47z 3 U RITFEIC ':P&U\ﬁﬁq:‘ CHEME S AL D 25 Fik, PR TR ONRIC B HE
=2 (Cavalieri 1997), JRPHREMIIZEFERINE I3 URO 97%k8 %4 LHd, FEMEFHE
I 1~2% TH D (Hays 2001, Larsen et al. 1998), WINSN7=I VHRDEFNL D
RN, R A BB TII 81T HEBZ 6 TWnD (Hays 2001), L
ML, ZOXEHIEN 2 0 EREND 5 L Ebivs (Van Dilla and Fulwyler 1963)

T4\ Ts K ORI O 7 v 7 v AR K ORI S AR IEAR i S b, BV
DDLU AVEHIIZIRD 5 R S T BE O T OS5 BHEE STV D
Ty L O O DUWNE. T BET 0O TR 7 VT T ZADK)10~15%THh % (Langer
et al. 1988, Myant 1956), FEEBREMIZBIT 53— RFu=faE RO 532 LT
XLV ZL OEEBNRERNPAFTTEDLN, TNUHLOETVELE MIEBIT D EH SO R
H = RBEERLTWRWARHERH D, 7y MTBWTIEL, Ta 7 U 7T 7 2 ZDK) 30% A
TN v CBRAEROIH W TH Y | FBIEARIEITiZ2 V7 70 AD 5% % b5,
ERWS5G ERERITMBCBITa— RTFr=0FRINE & S ITNKGREST 5

(Visser 1990)

I it e RIS E LD (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)
WA 723 Ak o 5 LRI S 5FIE 1L, IR OB L 3 U FECA AT
Lo TZET 5, HRBEEEIR TIREED 728 JTUERRBICH AR THIT W SN D FIG D
REL 2D, HFREBERIK TIRERIC B W CIEERREFIZEIC W T, BINS L2 3 vk
DOHRBA~OEGAZ K NE — FFa = ~OBGAHLMET L, ZORER., FLRKLOFH
NDOZMZ Lo THRINESNTF IO T <A Z VT 408K D L%’r@“éb\ < D DFIH
WwEINTWD, bL—P—L U THGMET U# (BINal) ZEAFICR OGS
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HUR AR RE TUESE O BRIV T, 5.6 HIFEREE L 723Ut HRic B G205 2.5% 135
WwE 7z (Morita et al. 1998), JWOE—7 (MW ED 48.5%) 1%, &5 7KE%Z D
AN D FLIT BRI TR DAL, #E A G E DK 2.6% WA FICHW S D & ) [FIRR D
B, FR AR EE SHEE AR 12\ C Hedrick & (1986) 12X VG SN T\ 5, kHHRAY
(2. AR REIR MERE ICRB W TS vFE (21INal) o5 8&ED 25%70° 41
BE CELH I oW &5 (Robinson et al. 1994), [L2E R OMEANEL D IAATZ I U FED
FLt PRI, BUABRERHEINT 212200 T35 (Crout et al. 2000, Vandecasteel
et al. 2000),

I UEmide MRETIC bR S LD, AERE (FRRA VT i et 2 %0 T
LRSI TERE) I L —P—& LT 2B I OB ARG LI 2 A, 4 B
7]

EIEREL L 72 TR P IR G5B D 0.01% 03 EIN S v7-, BRI B — 7 IEME T & 5% 1 REfE TR
DBV, TEMEIX 24 R 7 - TRIETIZEED 517z (Bakheet et al. 1998),

=il

I ot e PERFICHEI X315 (Brown-Grant 1961, Mandel and Mandel 2003,
Wolff 1983) ., I 7AbY DMERE H~D 4T I v EFHEER O BEE /2R T 5 (Mandel and
Mandel 2003) , 3 7 FHEHHZ B THERZIREE S & ORREERMICH S L T D0 s X
TR, BLELLR/NMNETH D (Brown-Grant 1961, Wolff 1983),

HYEOI NI — RTFr=" (KZEOMREHRAEER) OIRHF 5L A J1 =X
ATHICHRE S D L bid, ZnE R 28R, FIRIREERE OB Lo b

WS R ARG L, KIBIZB T G OREBIR LI R»6E LT, B
PR RE IEH B (B W T 3 v R o EE R 2 BT L 72/ R . 3 vk
DIMHE D> D AN~ E PR S N D8R 2 AT T D (Hays 1993), %2 KON T v kD)
MEBRG ., B M RIBTPHERE ORI Z S HICXFT 2RI EON TS (Hays et
al. 1992, Pastan 1957),

7. %ﬁ@]%%’\@%ﬂ
@J%’\@%@&U\M R OWTOWMEIT RS- 6o 7,

(2) &E&E

3 U FEEOBIRENEIZ DOV T, in vitrosRBR AR O #5238 5 23, in vivoBh )5k
WMEIRLT O oTc, GUAT I UL, I, KOARE F3—F (0.1~10 mg/mL)
X, v 7 AU RERIRARLS178YIC I W T A RF M2 R ST, ~ 7 ZBalb/e 3T3fifRIZ 5
WTIBEIRBYEME 2 R S 72 v o 72 (Kessler et al. 1980, Merkle and Zeller 1979) . =¥
bV 7 LK Nl a vy a v (Drosophila melanogaster) % AN T=fEVES MEESE
AR T, 0.38 mg/mLPDIs Xi%0.75 mg/mL® I A b H U v AERALERIZ I T, BRI
oS ipinole (Law 1938) ., BERE (Saccharomyces cerevisiae) % FA\NT-18)7 229K B
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(His*) #RERICHBW T, LiITLRFEMEEZ RS 72 > 7- (Mehta and von Borstel 1982) .
AURITTIV =T VANEERTHY, X AIF 7 AW (Salmonella typhimurium)
TA104FRIZI VT, WEE(LKFE THIE SNTEIFIRE R Z WO I L Z & HESNT
VW% (Han 1992) .

FURMET FY UL (NalOs) 1&, ME %2 AV 7cAmesiki, ~ 7 2B i/MERER 13
2 7Y a UNZE WS EESERR I W TR RFMEZ R S 720 - 72 (Eckhardt et
al. 1982) ., I UHET NV U ATSHHEIEEZ o> T, MEICB O Tyl
HDNAUIWr S Z M5 Z L3RS TS (Myers and Chetty 1973)

8. ErADFE
(1) e

FFHRIC B L7281, F=v ) 7 A VIR IR EFTHE OB OBIG Ofakum ¢
RSN, IO TR, S I v FETIERL . BRLAEBE Y T To gy
BAOWIE EBHE L Tz (ATSDR 2004a) .

(2) BgHTg

OERBMND '] BEtHRmIE<
a. FIRIRIEEETTERE IS T 215

G = T BIXHCRIR IS U CRIIREEMEN & 0 | FRRAR TR S 47 SE2hf & 5325 Gy
B D & FRISRER 22 E T 5, 100~300 GyD FUIRIRHREIC L 0 . 522 FR
JREERE & BéRf 9D Z £/ T& 5 (Maxon and Saenger 2000) , HUARIREERE TOHESE L3 H
PRAR A BAE OVRIER I I MRS EME OB BEOBINR AV BN D, F 5 S5 BHEIE370
~1,110 MBq A 8B 72 ®iPA T d 5, 185~555 MBqD# 51X IR ARIZ %t L THI50~100
Gy D i X< 2 7259 (Cooper 2000) ., HAEDFHHE S v FEOBZWHIH CTIT XL
DD BEDO b DONFEN TR Y | MR 22 FITida~15 MBqD 1231, 3130.2
~0.4 MBqDOBIIToH %, ZibORERIT, 1BILOBITE L TZENALII10~50 mGy K&
U'60~130 mGy D FAR AR =AY 95 (McDougall and Cavalieri 2000) , L2>L72
N5, BEEMICEZENCIEEOBRESHW STV (Dickman et al. 2003, Hall et al.
1996a) .

Bl R AR RE AR 2 OJEFI 28 0.15~1.1 GBq @ B 71X < THA STV 5 (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) , FRIKD 7 v —7 » 7T Tl 1951~1960 H-1Z FRARFERE TLLHESE T 181 {59 &
T 126 4 (e 106 440 BE 19 £) (2 OWTHLIET B /v o 7 L OARAED S FHAM
ST, IBEFAAE 11T BREETR 16~26 fE[H (1) 21 4F) ([Zo7z» TiThive (Fjalling
et al. 1983), 4Filin M OV 2 — £ S B 72 B SUTFTEBIT RT3 2 80 L < FED 22U MR 72 4%
Br& D 7V — T REE L Sz, B gHE < 1E 75~1,400 MBq O#iH CTH-7=, T
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VR FR RS FOR AR M 2> 5 0.2 em 12 & D R Tl 2~5 Gy ORI FUR BRI IAR &I+
ML, BIFCRIRDSFRBROREIZ H HHERE TIX 3~7.56 Gy IZFHYST 5, BHE 24 &%f
REEDOWERE 2 £ T LS 7 AENS Boh 0 | Bl LR S RE TTHEE & e S vl (Fe
ROT D OIEFERARILITHRE STV, ZO-BF 240 BT I &IT, £nEh
140 } ¥ 450 MBq Th - 7=,

b NI D B 3 T FEORE DREE O PR BT o5 L LT, RURIRE
CHRZEICEHET S0 H 5,

R IR REIBRIGIE DT D 1811 giX < %, B CAENEFIRIREERE TTHEE O SE B 23
WE I, 3 B OWT, HUREREERE TUEE B CIEP e IR X 2 5
DRI D 7201z, 18I (1.5~3.2 GBq) DO#EHIRELZZIT-L 2 A, 3~6 72 H1%IC TSH
ZARARIZHRET B MIEPUAN R EL L7- (Huysmans et al. 1997) ., B JRERTICIL, BE
2> 6 FUR BRI A V| PRSI S 9, BURIRERBIZIER Th > 72,

FORBRIE RS9~ 2 e 3 O BIRIE & . DARERE L USSR & O#E & A LT
R H %5, Ron & (1998) DOHFZEIL, FFIC B OAZH G I NTZEBEITBIT DN AD
HRIF I DWW TR L, ooiaiE XX B S MOIREOIEFRFIEEZ T - BE XA LT
W5, Ron & (1998) %, thAME ak— MEET, KED 25 FHhik OCFFEO 1 bt
20T D RIS E TUHESE (91% 723 7 L — 7 Y. 8% S I EE kG i vE R B E) o
35,593 Bl (79% &k, FE¥IHHS 46 7%, 20 1RLA T 83%) ZXZIT, DA HRIZHOWNT
FH# L7z (Ron et al. 1998) , V-¥) 8 G-/ #f &% 385 MBq (5~95%tile: 111~999 MBq)
Thole, 7 L—7 ZFIRIEICEIT 2 E &R 51 370 MBq, 1 MRS Hik: R
BRIV IR IS I 1T 2 R i fr E1X 629 MBq TH > 7=, BEkH (1946~1964 4F)
BT DA O KBRS BEIETE X 1990 42K £ TOMIRNIIEA L= Az oW\ T
AT Uiz, DSASETE OREEET 1958~1985 HIZRBIT D KE DT RIZE S LD TH
Lo BEIVXIREN T TV =L o THE L, 181 HMRE 252 7 72 B . BrRUIRIRSE U
SMVBEHEOALE B IE T E NS & B OPFHEEEZZ T BE 2 X0 LT, (kT
b (SMR) 1Zia% (B, Fif, FrHRRIESOIOFAREE) JEICR B Lz, Z OWfst
FIEIT LY | OTEROREE & BEIFRIZ, BT gIX< & A ARRIT & OBIERE 273 5
TENTED, TORER. 2,960 BlONRASELENFFE S L, D 9 HD 29 B FR AR
AT Tz, B HMEEZ 5T T2 B 2BV T, BRRIEBS KT 5 SMR BNAEIZ
R LTV (4.91 (EEKXE (CI) : 2.45-8.79)) 28, T OO AT T XTONRA
2%t LTI Z B O 72 Do 7o, 18T HMURIE X% 18U JFARIE 2 T 7o B3 (181 & 5
B 1BV Th, FUIRIBESAICKTT S SMR 2R AEEICERSLTWE= (3.94 (CL:
2.52-5.86)), 1311 & GHEZ A OBTEMIRIE] (1~4 4, 5~9 4, 10 FLL L) 2%+
HE, HARBAAIZKT S SMR 13aHE%Z 1~4 FOHETRbE< 25 (12.83 (CL:
6.38-21.61)) 23, 10 FLL LORECE W THIKARE LTHER EAXRD LD (2.78

(CI:1.38-4.97)), &RBEDORERMNLEIRIZIIT D #EIX. ICRP (1988) O#& 5
JaE & R ERIE ORI S TR Uiz, FRIRIZEB T 28 81X 50~70 Gy Th -7z,
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1] & G hchhiRE (R EORAE L) Lo TodT 5 &, BIEERICBITD
FURIRZS A D SMR 3T S BREDIIMI > T ER L FRIRDS A DSE T RICHES)
ROFREMEDN RIB S N7-, SMR IZ 5.6 x 108 Bq L EDO#E (7.05 (CI : 3.05-13.95)) K&
OV EE RS I FIR IR AES R A (18.88 (CI : 7.58-38.98)) IZBWTikbm< 2oiz,
fhOMAED 2 A SMR & 18] HEFIZCBWTHREIC LR LW FEIBEGN A « 16
% 1~4 4 (1.42 (CI: 1.04-1.90)). HifizsA @ 1RIE#H% 1~4 4 (1.49 (CI: 1.01-2.12))
KO 5~9 4 (1.41 (CI:1.02-1.89)). FEEM: Y MR IMH (3F CLL) : in¥i% 5~9
£ (2.10 (CT: 1.14-8.52)), LU, 1B LIAAOIRFEREIZI W CTHUR RSN (101,

fiti, B O ZEETe) ONAD SMR EADPEDO NI LIZL > T, DAKTHEC
*9 2% B OFIENT G LW BLEND FREITRZMRT 52 LT L < b, 2O
FEDFERNS . FIRIMEEE TCHEETRIR & L C B @REWIE< 55 Z ik, &AL E
Fh LHIFERNWZ ERBINTZN, FIRBPAOKTRIIEF LIZXL S THhoTz,
TRIERT DI L CIEZ W AR E T o 72 FURIE D A DIETERIFEIN 2 5 W o To B ISR
THZEICEoT, HRRIRD AL T HRITK T 2B ORI EHEC > TLE H, 1811
TR D 1~4 FETHURPN AFET Y 27 2 S THBIEB L TWA = & s | Hidd i
BRNDASEE OBEM N E LB, Mo BERBERIFIZES LTV D AHEER H
L2 ENRBE N, T ORFSEICE T MO RHEINEE LT, FIRIRICB T 2 WINRE
DRV ICEEGE (mCi) Z2HEHALTWDZERNETONDS, HUIRIREEE TTHEE B 1
BT DGR E & BRI R & OBIfRIZ, FIRIRY A X0 3 v blsiE s B0
THEBIZEDELOERHL 