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CICAD No. 72 lodine and Inorganic lodines

1. =

Z O CICAD' DIEHE & 72 o 72 JFEERHE, KEREHESE ML O Agency for Toxic Substances
and Disease Registry (ATSDR) 23%17 L 7= Toxicological profile for iodine T& % (ATSDR,
2004), 2005 4E 1 H OB R THRISNTW T =1L, FEBOR THRFShTWs, K
BRI OATLOE T L E 2 —|ZBT 2 1E# % Appendix 2 (27T, AXLEOET L E 2 —I2H
T 5 1E# % Appendix 3 (27”7, 2 CICAD I%, 2005410 H 31 H~11 H3 HIZA > FD
F—= 7 TR S NI RERFIERESSE T, EERIMIE L ORI D, YR Em
MZESBRHEOSINE % Appendix 4 (T3 T, BOET LE2—Zf T, IPCS IZX > TIE
Bl S iz EEA L E 2 — R (ICSC) b, 3 w3 (ICSC 0167) . = 7 (kK (ICSC
1326) . B LT 7 b3 v F (ICSC 0662) (2 DWW T, AKIXFITHEH L TV 5 (IPCS,
2005a,b,c), T U EROFFHERMA (P L P 28k, AXEOHFESNTHDH, TV
FOBBHERMAEICE T 2E#RIIT. WHO OB KA RO T = 7% 4
(http://www.who.int/ionizing_radiation/en/) & 721Z ATSDR (1999, 2004) Z# & D Z &,

SURIIERRUCTFET D 0ETh D, kxR CTHEL, b, WRFDOI VHROR
EOHA SN TWAERBIZ L s TE DY, |ahs, Hi, K, BE, R, ARl
Hex Thod, KICOAEBEIZGEMT 2, WL, BRFUCHET 23 UROFER Mt
WIRTH D, MEAKFOI T, BANECHRBICER I, WrbiX, avENL
SERRKROK T, FUBREICAV AT, KAFICAD L, I UHRO—HIL, FEHIT<
DREWICHERET 5, HEPICAD L, G URIT, ARME LA ITHEET 220, TR
HICRSHE T 2. 3 URT, ALABREIOBREEIZ L > THRERPIZAV AT, JEOBRER
IR SEIT, HEPDESELY BIX0TP720n, 3 vRIL, BRAF T, 3k
LT, LE D U OIRETHFET S,

TESET TR, ORI, A7, Bk HEH, TEAREERL, Eih, R BXW
HEA7ZR EORIEICBW T SN D, £7o, RICHIRE, X SUEEA. SmiErEs, 3 —
N7+ —n (3 vFEoOMEKLE UTEMNT 2 R miEHAD . ZAEWH e & Orkx 24058 %
BLET Lo L LT, P lORERE LT, £z, I3 — MullicsW A S
D, WEEEEETIX, I UHRIT, HEASCEREDRIELTH, 2, ATA, G, EED
REL, HAKICBWTHEH SN D, I URRZIEOREEEELIET 5720, —HD
E T, 1950 FARLIE, I OFRN (3 vkpea vEREE L L ORBEICRNEn, 3 v#E
MWEENSEEICERIND LI TWnD, I UHRIL, OB 7Y 2
MZBIRIME T 5,

I U R~OBREEREICIE, I VRN, W, R, s, TRtz

L ORCETHEAL TOHIEFHECISTEDO 2L, Appendix | 5 HOZ &,
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CICAD No. 72 lodine and Inorganic lodines

UREZPERE UTHEA LA 7 R LR, EIEE L LR (430 o I <0 05 |2 i
THMMARLOHEBEAE LTI vREMEHT LI LX) R E0EBRLRH D, KAKH
TIURICPFEINDZ LI, BHERIIZIZE AL E R0,

UKD B T UREEDIE, MALEADOWTNORE T, BH M ORKEIZHIL
SND, ERISND DIZBAED 1%L T THDZ LR, ERITRSNTEY, #
Pk, BHERBERE TIIRWEEZbND, I UIIERNNG, R 7T KE, B
RANEZ 3RV g

3y FEIE, ERTHIEREL EF RO ETRAROMETLETH D, FIRIALVE S OE
R S TH Y, ZORNME ANIEHHEE, R, FIREEORE, M omkEe
EREORIEIIA TR TH D, I 7FEO WHO HEFHERE GERBILE&E) X, AL 13 5%
PALEDF DN 150 png/H ., iR - AR OZeMEDS 200 pg/H . 6~12 5 D/NE2 120 pg/H |
0~59 % A ®/NRH 90 pg/ H TH % (WHO, 2004a) ,

AURKRZIEL, BFEREORRICL - T ERIENIEBETHSH, I TVERZIL,
BUE, MMPEEICBI L CHER Ol b —M7RJRIR & 72 > TV 223, fEIC TR ATRETH 5
(WHO, 2004b), = UHERZIED NIE, H#FRFT 714,000 5 A RN A DK 13%) 248 2
TV EHEREN TS, HIRFOEEO I VERZIZ, I VERZHILFRCT 7V D
RT VT OFEAE LE R E) TIE, FERE, WPE, eREE (7 LT UIE, R R
HLORMRER R O) ESE R T AEREND D, IaUERZICED, RS
DA L LT, IRV LV OREENRH D | FEERER, BRRE comny
BAMETT 5, RATIE, IUEOBRBATSTHD &L FIRIRE(FARIROER) .
AR, BAEREREEREDEZDZ LD D,

R = VMmO E TR DRE S NG E0FEREBIT, FEITLHLOTHD
. HURIRBERE TTHEE & FUIRIEEREIR METH 5, Zhid, 3 VRREOHEE AR
% 78 O RUARBIEVE O HENCBEMR Lo, MR BRI ERN T 5, I3 vRE /M
W5 E&, I UROFERES 1 BY7Z0) OHfRAELZBZ TR Ty, TOEH
(2B 2 FRIERE TEIE DR AERIT LR/ 2 2 L3, W< ODOFRET RSN TV D,

I UROBRIELUL, FURRA Ve OEREBHZMEIT5Z L350 . HRRBEKRE
TECHURBRIE 2 JEE 2 ATREtED & 5, HURBRBEREDS IEF e AN, T U Z 1,700 pg/
HULEERT S &, FURRBEREME T2 Z &l S Tn o,

HEREOHHEETIE, BEZ 300 mg LEoa vFRERO&kE45 L, BEAKIGNF
TEZINDZEN, EEOIEFTHRESNL TS, I VEOROKETIX, I — MK
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CICAD No. 72 lodine and Inorganic lodines

B LI D BUFEBUESIS A SR Z S D 2 L biESN TV D, BEHEARIEMEIL
YRR I (e TIIRL ARIUREENERNTH L LS TWD

WL O OEFRITAAE D B 1L, HFHMEFRIRIE O 2 5 Hulik (2 0 (b O F B B MK
WHIE) ICBRET 2 2 & ik, FIRIRD A OSERR T CTh 2 /RN RB I TW D, —J7,
BN OOOEFLHHREN DL, BFEICL2IUvREREOHEME, HEOa vEEH
VD IRVHISI BT S TIEARIS, HURIRDY A (FRICHLEAD A) DFERRIKFCTd % 7]
REMEDSRIZ S LTV D,

7 v T, K 50 mgkg RE/HO I UL U U AMIAERESND L, WA ERE
BERMR BN MRS NN L2 2 E AR STV D, £, 2 o 2 &Bmﬁ%ﬁ@
I oeix, FRIBESBICEL T, =bhr Y7 Ik b4 =y — b (Fl) 2% T,
Tat—4 () ERZ2RTZERROLENTND, I UHRLT VUM ERFENS S
L BT SIOH HEHLL A,

ERBENC S (ka2 KREICEET 5L, 7y MU TIIHIAFRECHEZ 203, 7
LDAR—L T A TR SRV ERREIN TS, T UHESLI VDO IR TN
FIPEICBE T BT — 21X, B5 TRy, B hTIE, RERICKE2MHED I R
G LeRER. FENRE SNl ERICTREBERE MENE Z o722 LalE S
TWn5,

ENLEy bEHAWERBR TR, RRBEO I URERAKUITHARZE ST &, St EA-&
MR D N = A Z R RE SN TWS

INRIZIT 2 FRIRA VE L OfRfE L 3 7 REBIEICHT 2 KPRl A X, 2 v
FEREOFHHEEED 0.01 mg/kg (KFE/H DA &, 0.03 mgkg (KE/HOHA. L
TSH S ERT25Z ENROLNTWD, MO AL Z R E Lz 2 FomliEER & |
il A XISR L L 2 R ORTFRAIC X 5T, 0.01 mg/kg {KHE/H 2 NOAEL TH 5 Z &M
HS T TW5h, 20 NOAEL 1%, EZMEREWEBZ 2 b5 2 DOEM (FElE &/
W) DT —=ZIZESNTNDHTd, TDHTHY T 5 EEX HND,

BEMEI TEOMEEIZOWVTOMAMLCERMICKIT 2E#EHO K E XX, TDI O HHEE
IS EL RITTHERNTH D, ZOEEBHEN, I URRZHECHLE L XD I U EH
wELAEFTLI Lo L Ebhb,
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CICAD No. 72 lodine and Inorganic lodines

2. VEORES L UHIER - EPHEE

IUHRITIEEBTCED O T, FAYHBED I NV—T VIIA O a7 URICET S, HRR
i, WKL FAEH T (2 7 REBESS 105 72 E) DA 4 2 L THET 5.
FUHRIE, WS ObDOIRRE (-1, 0, +1, +3, +5, +7) &2 L LT LN TE D, HARRIC
THET 2 3 vEoREREE Y1 Th s,

3 U ROMERE - LFRIMEEIX, ZOIEBERSS FIEBIC L > TR D, Table 112, =
U EOWEN) - ALFRMEE 2R T, T OMOWELR - (LFRAMEEIZ OV TIE, ASCEICER
# L7- ICSC &Mz & (3w ICSC 0167, I 7Ak/KFE:ICSC 1323), 7 1k vH:
ICSC 0662).,
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lodine and Inorganic lodines

CICAD No. 72
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CICAD No. 72 lodine and Inorganic lodines

3. AMTAE

AUREZOIEMOHSITITIE, ZHESERRFIESCEENHN LN TWS, [-MS) EFRE
% Bk (HPLC X0 ICP 72 E Oz MS & ORNIERE L2 b D) 1d, MV LK %
H7EH L TWD, 2L HFEREOMO FIEN, EHEE I v & & RIS
(International Resource Laboratories for Todine , IRLI) THW S TWwW5, IRLI L, I VEER
e O, BAIOMRE 2Ry NU—7 Th Y | EFBEORNREESCEXICB T L
REXZET 2D THD, IRLI ITX-> T, BFEFTOREN D, RO O 3 0 FPS LRk
WCHECE D X9 lcfbs T b, IRLI 1T 72, MREMRERAKSI 2L Tk, X
BHRELTOAVHEOWYRBIE A ~0 3 7RI B CHERE L T < 4&H)
4 > TW5, IRLI {ZiX. WHO. CDC. ICCIDD, MERERA =T 7 14 7
(Micronutrient Initiative) , UNICEF 7238t L T\ %, CDC o tH S f i 5 3% 58 S eI 92 it
(Global Micronutrient Reference Laboratory) |X, HAHIIEATD 1 D TH Y | [EEEAIZ2MFZE0T
MG TH D, I v RICET 238REDOE M L5 (Ensuring the Quality of Iodine
Procedure, EQUIP) % %1 L 7= (Caldwell et al., 2005a), EQUIP (2 X » T, &HWFZEFAAH 6D
SHTPERRZ B IZFHMIECE 2 K 51220, R OREDOREN PR S v, AR 34 » [HIC
=% 52 ORFFEFT (2005 45 10 HIEA) 232 L TV D REIKERER STV D,

3.1 RiEHEH

KA, K, B ERE, A, BATFOIVEOREIL, < OO HEIC L HlETE
Do Hr~imitidRa e INAA, IDMS, A 427 u~ b7 57 0 — s, ICP-
AES, HPLC-UV, t#FE-t U v AflEEHE, ICP-MS, NIOSH Method No. 6005 {2\
T, WL bEkx RBREREF O3 UEREZ RO DLOICHM L FTIETHD Z ERREH
T\ % (ATSDR, 2004)

AL BERBEDO KRR EEET 4N E—T 7 VI S@il ST, hirika w#E, 3 7k
FHD., ke vHE L) AR, )illig vREMHOD, AI UvRLENAICHET D,
Mx DFEEZHNT, 74 0Z =M bENEnol @ et L, IDMS 2817 9,
Rk I RSB ONTIE, o WEEREL LT 1 28 E L2 KERET U & L/
Wifgr RV U AR T T, 7 4 v Z— 2T D, TRilhd JOME(L Lo, ElReR
ZMZ T, aUFREIT VR (Ag) & LTHHEB ST 5, WWEWE 7 T =7 KIZHRE L.
IDMS % W THHr 5, ZOHEIC L 2B oM HIRAIE 0.02~0.024 ng/m’ CEEO KA
B2 70 m® 04 . BILERIE 97~99% T d % (Gibler & Heumann, 1993), '

L SI HAf CTHIEE 2 R %5 WHO D EHIHEV, CICAD #H#ET Tid, KATORELEY OIS 2+
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CICAD No. 72 lodine and Inorganic lodines

49450 (5 557)  © OSHA Interim Method No. ID-212 Z £ 14 5854, FAXHTRE 2 H|E 5
VBN D, FHRHREED 50% & VIRV AT, B —ORERIGEHK FEHE Z VT, 25 L
U EDORKEHKEZ 0.5 LIy DOEETHD-< VERL, 1.5 mmol/L DxEEEF M) v A& 1.5
mmol/L DREKFEFT MU T ATHESE, A4 ru~ 7T 7 40— - AXERLT:
BB EZ AW TONT %, ZhiCkY, 001 mgm® OBHIRANG BN D, AHHEE
50% 8L 0D mWEAIEL. A e Yy —REELZ AV 5 (OSHA, 1994), NIOSHMethod No.
6005 Ti%. Kimet al. (1981) D IEITIES N, 0.5~50 mg/m® OYLE 2 JIE T& 5 Hikz
TELTWD, T7205, 740 VB L iEERFEEE 124255 % 0.5~1 L4 OMETHEL
T 15~225 L OB AL, BA 30 7 L L R — R T LR CTREF MU U
LXK WM EIT, A4y a~ T 7 4 —I2 X058 % (NIOSH, 1994)

Ak, AR, B EPA Method 320.1(3 v {b#) & RAGMIZ A %) ¥ J OV EPA Method 345.1 (=
TAETE T IHE N, B kv T A (EAIR) ~OTBHIER Z i U, BElgHE & %
Feth 2 AV CEEE 100 mL oo = v {b % 3 ERREICEH L. 2 b h Y 7 A (KD ZIR
ML, Zx=A TNy dXy RERIIFARET Y 7 A THREL T, 2~20 mg/L Ofi
HcavREWET D,

K BANCHRRE TRUB A AL L. IRICEEB (LK R E T~ o T g ) o ATk L
T, BFEIZREACHIZBRE L2th, 3 vEBEH U ¥ A (KIO;) THE L., W EFHNINT 5,
ZOFEC L DR OB HBRIL 25 ug/L~6.35 mg/L, [BIIHET 0.13~6.35 mg/L THJ
100% T3 5 (Pesavento & Profumo, 1985),

Bk - HPLC-UV % W5, k% Dionex AS12 43#rf HPLC 4 7 A CTHBET 5, &
HEn-a vEmEs, BELINTB{EME, RA NI T ARISETKIGESETERE
bW & A S, 267 nm TR %, ZOHEIC L 2B OBHRAE 0.05 pg/L, [\l
1% 0.5~2.0 ug/L T 100~111% T & % (Weinberg & Yamada, 1997).

BFk g 3 o FE)  SBHOREET ) 7 N Z Tl L, e Li=7 vk ) H5E4
BERET D, HEE, HbkT N UL WY CE=U LB, TAIT OB U T AL
Tt DHMEFNIHT T, I UvEEZNET 5, ZOFEIC K2R OBERRIL 0.2
ug/L. [EILEEIE 90~108% T & 5 (Moxon, 1984),

HEK(F 0F) RO 3 7R AR T S B -%, kA, RE TR L - EEE
T 5, ZOWREIER%. BREZER - BAE L, TAUSAERE I VLD KT UL
(CAL) ICRSE ST, DN ERHINT D, ZOHEIC L 53 oM ERIT 0.025

AT SI AL CHETRT 5, FHELFER SIHAL TR L-BEIL. 20X E31HT 5, FECREE
NEBEN TER LIZEE T, K% 20°0C, K5E% 101.3kPa EMBT LT, 2 2 TR LULEEHSREZ H
WCHE T 5, BRIFOFHETIX2HMETET S,
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CICAD No. 72 lodine and Inorganic lodines
pg/L, [EIUERIE 10 pg/L @ 3 7R DA T 99% T & 5 (Tsunogai, 1971),

1 R A MR SRR (B 7 mm) 12N, B L C RS R (BRES 2 mm) (2 S, 2 N
KEE(EFT DU 7 A THIET 5, BEe@EMZ =%, F- U 7 ARBEOEEERHT T
THEGHT 5, ZOHEIC L DB ORI 0.5 ng/g T 5 (Whitehead, 1979), [H]
PEROT —ZIFHF LTV,

I, JEE, A B R LR U OO L. IR b N Y T A LIRA L CEUKIR S
D, MHSNEI vEREZKBRIT N U LAERICEMRL, BCHbLTrL, BHF-E
U 7 ARSI NT B, Z O HIEIZ X HEEIORHIRA X 0.05 ng/g GUEIER 0.5
g) . [EIEEIX 75~90% T 5 (Rae & Malik, 1996) ,

HEYy - B iR LR L KE E AW T~ A 7 vl Rk CTRIABE L, T AR U T
LEIEZT AV U TR L T, 3 URBE LY 3 v eI E# Lo t%, ICP-MS
T D, ZOHFEIZE HREIOBHEIRAR L 100 pg/g. [EIERIT 96~105%TdH 5 (Kerl et
al., 1996) ,

FREFHT - P E R T34t o BUE RS2 T (Salt Research Institute of China National Salt Industry

Corporation) T A HTENBHI S TH Y . WYD lodine Checker Z i 95, WYD

lodine Checker (X, H—HE/SICEFO—FET, I UvHE-7 7 HFELAWD 585 nm (T

B DWW IESNT, o a3 7 RRE (mgke) ZHET 5, HEEEOMLERIZE D &
B EHPHIL 10~90 mg/kg, DHTRAFEIL 2 mg/kg Riili T 5, EEIT 500 g, FME~TEIE 175

x 135 x 60 mm T, BENPES Th D, WEEAIIAUE, Wl - FRERME T TOMMIC

MR D, 28220V £72IXEF 9V TEWEL, H3EMLS 6 [HLETH D,

3.2 EHREH

R 2 PREREE 500 uL &, 1%KER{LT T AF AT =T AL 0.02% b U b2 X100, 25
ug/L 7/Wb, 5 ug/ll BEAS AL 5% (viv) =&/ — L 1000 pg/L 4, 0.5 g/L EDTA % & e
I T, 1:10 OFIETHRT 2, RT3 vRREEOHEIL, WEMS ICP-DRC-MS T1T 9,
AR LT REE 2, EET ¥ 1 SNT, EEREZHWT=T ey b7 5, BB oA( 4
VHEX Y VY —HA(T AR, A X —T=2—A%EN LT MS IZANBNRD, D
A B —T = —ZF, K&JEGI 101.3 kPa) TEIEL TV 5 ICP RAMERE L. £ 1.33 x 107
Pa TEIELTWD MS ZfRTTWD, E2EERZRZFMT S5 DRC #ifZ W25 &,

ICP-MS D&KL Z & LI TS, AORRENERMZ KIEICETDZENTED, 2
DOFFETIH, BEEEFRDREEZ L7257 DRC AL LT 100%7 V= % H% ICP-DRC-
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CICAD No. 72 lodine and Inorganic lodines

MS IZX-> T, RFD I UHR(FMERERE 127). 7/wL (FECRERE 130), B2~ X (AL
WEE 209) NHE S LD, Rl K, BEOWEEEL L TT ALV EEAY A ETA
Wikz, 1:1:8 DRIGTRAG L, KRB ZAIRT 5, RO ORI 1.75 ng/L. /i
1% 1.75~3,000 ug/L T& % (Caldwell et al., 2003, 2005b) ,

R : Dowex 1 x 8 i H 7 L CilBt 2R U=, Wol L7oBiE 4. AKER(LT U v A/l
g h ) U LCEREL, KICIEfET 5, 0.5 mL 2508 - Fe L, AU F Lo v—h RIigE
X, EBRAERE L, 3 vROBEKEAWCOKICRRT S, aUERENIFIFAT IV
/FVLVURAHR T L%, I NT oS T Ol L, 3 kR E LT E 5,
W % . B~ B CRE R & INAA 2N 5, ZOHEOKHREAIL 0.01 pg/L, [
I3 94% T d % (Ohno, 1971),

IR B A FRR T b, A2z T, vFE-v U v Al S G E T
THEODHT %, ZOHEOKRHERAL, 0.01~0.06 png/mAk GREFARE 0.02~0.50 mL) . [A]
1T 96~97% & 5 X1 TUV % (Benotti & Benotti, 1963; Benotti et al., 1965) .

PR - BRI U TR 3 72 130T i 2 ik 2 B TV b L2, N3 ko vi=vw
L (ALI) IR L, T2 2, I UREATIVLTHESE, OB Z T
PEAHEHME MS 12000 5, HERAE. 0.11~2.17 pg/g (GLRNE O FiPE) T 2 (Boulos et al.,
1973; Ballad et al., 1976; Oliver et al., 1982) , [EINZR DT — X 345 5L TR0,

IR IRLIA Df Rk - SRR 2 BAETR L CRY =F Lo 7 4 VA TEE L, (AU HETIE
iz L CESN R HRET 21T > T D INAA (F U~ JERE) \2 T b, 2O FIEIZ X
LB ORI, 9.2~2,880 ng/g (EREDHIFH) T % (Hou et al., 1997), [EILHRDT
—ZIIELN TR,

HEHIRIRE - B AR Y = LS TOUE AT, T R L. INAA G < 0t
HIENZINT Do ZOHIEIC L DB OMRAIE 1.4~8.4 nug/g TH 5 (EPA, 1986), [HIIX
BOT —ZIIHF LTV,

A MR AR T Y 32— MIKERET U AL ErdiiEE T N Y U A OKERE N2 Tl
BT 5. RIELTcth, BREMAEKICEM L. HPLC [ZIEAL T, 2 7 LR THSY & 4B
L, UV ICLDIUVROERZITI, ZDOHIEICKDHEOMmIIRAIL 0.07~1,060 pg/g
(FZRMEOFPE) . BRI 87~97% T & 5 (Andersson & Forsman, 1997)

FEE U A HR LT L. IR/ 7 o ALKRBE THAE L, AT N U o A/ RHRRIAIR

THLFR L7212, ICP-AES T IZT 5, Z DO HIEIC L 23O R AT 0.1 ug/mg, [EIIX
13 88~90% T % (Que Hee & Boyle, 1988),
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CICAD No. 72 lodine and Inorganic lodines

A AR LT L, SR T L, e BA Aok, eR - Y U Ll
BN EFHINT CHEV T T 2, 2 OHFIEIC K 2B OB RAE 0.01~0.06 pg/mUE
(FUEIE & 20~30 mg). [BIXEIL 77~101% TdH 5 (Benotti & Benotti, 1963; Benotti et al.,
1965) .

FEA: REETE R= R % 12 OFIEGTRALT, mLoET5, RiEZ2@mEL T,
T =P UVKEIRICEME L, | mL 250U T, 2-3— RYZER/RQ6-PAF VT =
J = vEETe Y CERRRENR ) THEIRML T 5, HPLC-UV TH#rd 5, ZOHEICL DR
BEORRHRAIL 0.5 ug/L, [FEIULERIT 97.6~102.4% TH % (Verma et al., 1992),

Ak (A - Mz RETFTA XL, Kb MY v mfifigrh h ) v AENz b,
ZOWRERIL L, KTHEML, 2B L T HPLC IZHEAT D, B 7 L0072k, UV
SIETHNT %, ZOHFEOKRHIRAL, MAROTEEIZ L0 B2 525, 0.07 pg/lg BLET,
[FIR 2%, 87~97% Td 5 (Andersson & Forsman, 1997), Ui 0 iz, ERALFAIMH HAR 2
HLTH LW,

4. EbFEIVRADRER

I UHRIT, WETICARITFET DEEMEDO—>Th L, ~NaF U iR TidkbiF
TE &3 720 (Straub et al., 1966), HiskH o> 3 7 FOWEITFEITH 0.5 mg/kg (HEFES T
B 380 mg/kg) Th 5, MEKT ORI 45~60 pg/L. KT OEEIL 10~20 ng/m’ TH
L EENPOOIEE & TEOMWEICL Y # D),

KREF DA THRICIE, BRERO SO L ABOTEHIZL > TREENTLODO® R H 5,
HiFD I v FEOERMBIIL, VR DO I UROMER REILRE I FAKI U

FOHKK e E) T 5 (Laturnus, 2001; Mikeli et al., 2002) , K&K H D I 7FEOKRERITH 4 x
10" kg, FHJHEEEIE 10~20 ng/m’ Td % (Whitehead, 1984), = 7 FE N HED D KEA~BATT
DEOHD AT = LD 1 DIZ, SEFHBIT R b4 Y LB H Y. ZDK
JSIZ Lo T, 3 bk a v FRIZE{ET % (NCRP, 1983; Whitehead, 1984), BIID A 77 =X A

I, RRHPOa vROWENRSY . EWFHIRBIC L - Ta vRLa vihhr s a vk

FNIEOATET AFABERSND, KREFTIX, 3 ez <, A5
NTTANETTRTIANMIGEEL, ZORE, I URTRPCMOIEOERK S VR
(HI, HOI, INO,, IONO,, OIO 72 &) B4k S 4115 5 (Chameides & Davis, 1980; Cox et al.,
1999; Vogt et al., 1999), HEEETH 6 KT~ I 7 EOBIT FERIK 1.3~2.0 x 10°kg) 1213,
S AL DN RS EE R E 2 B L TWD 2 ERRIER S LTV 5 (USNRC, 1981;
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CICAD No. 72 lodine and Inorganic lodines
Rasmussen et al., 1982; Whitehead, 1984) .

EAREIORBEIZ L > TH, I URORIPT~OBITNEZ D, I UHRIT, ARICITFE
THI 4 mg/kg, AN T 1 mghkg GENTWVD Z & BHE STV 5 (Chameides &
Davis, 1980), HEREADLRSLAMOHENHIED LIV THBT D L I URDARS
FMD B RGBT 5 &I, 21 RIS A > TEEZITIE, FM S5 x 10 kg 12 ET
Mo,

BHAORA, KITES, EYORRE, BRICE Lica vk, AWIEENL, wind, =
DR THEICEIEL, HBICEENS I VEORE L, AR 5 mgkg TH D
(Whitehead, 1984), ‘S OELIX, TEETF~Oa YROFMITITE A EBGRRNE T HHF
724 H %\ AN (Goldschmidt, 1958; Whitehead, 1984; Fuge, 1987), — . I VHDOERE~D %
HOREIL, BAICE-oTRED LT HHEE LV D, BN EITKE THRS LT
Mk IE, RS EICHERE (KA L0 S UEEHEROE ) THEERS LTV 2 Hilk L v
b, BADEKIZ L > T RN HEPICERT O2RERN, 350 ne RIS
(NAS, 1974; Whitchead, 1984; Cohen, 1985)

+HEf O I T HEBEEIL, 0.1~150 mgkg &. FEFITITHLOZTNH D, —kHc, HEHFO
SUROEAEIL, TOTHEORRLE R EATOEARLV A, THEFOaI vFROK
Horix, REICHKRL, 22E 005 LMBEREICHRL TS, LER-T, HEdho=
UREEIL, ErLEWEEERS . ZOREARIL. FURRZEORBRLELS LT
% (Fuge, 2005),

FiR &AM OBRBEHEE S S i 05 3 w IR, BRI HERICBIT LT, R oE
14 x10°kg DI UHERHHEIMIMENTWD & FHREND,

AR TIL, ECEWOPt L 3 v REEHET LR E BEOEMICLY, a3 vER L
BRiomEnsg, FEOFEMIT 1 kg H720 10mg bOITHENE T, RITIZ1IL H
TORRKTAmg DI TVRENEFENTNWALZERHD, TVMHAEEATHIEEHTIEZ, 1 ¢
720 80 png(0.08 mgkg) bD I UHEMAEFEI, U UHAICHKT LY /@zkﬂ:ﬁkﬂﬂﬂ
I, 1 g H72VHEKT 26 pg(0.026 mgkg) DA TFENEZENTWD Z & D% % (Whitehead,
1979), I UHREGHT HBREA| (7 Z A A F v =7 &) ORERK (R X =7
)b, FUHFRLEZ BRI T D, £ OREIEA 2 D RV (White-head, 1979, 1984)

I FEOMRAEFERIT. 2003 FI1IHEEF 20,900 > TH o7, FOHBONRIL, X RERY
H1(23%) . FEBE O it - DL FE 08 (17%) . 3 — K7 34—/ (3 7R OHIK
&L TEAT 2 R miEthAl) &% EWmA (17%) . A8 (12%) . E3REL (8%) . A

12/12



CICAD No. 72 lodine and Inorganic lodines

7 (6%) . BHIEEN 70 A 2 b (5%) . BREAI(4%) . B N HRER (8%) & 7> TW\a,
ZoMich, Ei, SMESR. 7 - FEAL EBRARE HEAL BRI,
N MOZEHR, F— MM, BEjEREH e SN H <40 Tu 5 (Lyday, 2004)
fEFEPEFETIL, I URIT, HBEACEADAE LT, AlTA, aiff, EERLOES, &
KIZEBEH S5, R EE 3 ¥ FZEINEHE (FRIE : JR30 Universal Salt lodization project” D iE
FUTFIFRFF I SN TRV FHE A% 1T T, BHEEA~O I URERNPAITHLONTEY
3V FREMHE A2 H L T o i34 i T 70%12 & AT % (CDC, 2003)

3 U FRIT, BEKOEFEIC B S D (Parfitt, 1999), HUG BIRIKOPAKLIE T Z 2 b b |
WFEAKFOITROMEEIRTH D,

5. REDDOBE - 5 - £

REMOI vROBE), oM. ZhiE, O&F LI L THIEREIELD 3 U HEEER & HTn
Dy OB, L), AR RAR TEZ 5, ZO7EER (Figure 1) (3, 3
OOXBEHFTRT LN TE, TNENOXBREISE N5 I VROBITEARRITEFR
REICH Y, MEECRA, RS TR 2 DOKE, EE) ., BEH O, RS T2 3 o
D) RAEAME O Z ZNZENOEE TBITT S THEIC SN > Tnd, i
BROBERREMRT. 3 vEL, HEEBEOKRENGKERKUIBE L, 2%, FIH
TE LW TKRELBEEDEYBEERIIETZ L THD,

Figure 1 OBEERKICE V| MBREEREZHAE L T D 0L, MK EEEORKE OMICE
FHITEORLYVEY THDH I ENREIN TS (USNRC, 1979; Kocher, 1981), 7KAEAY
FHNTIE, WBPEEREKICWDEEE T 707 hc kb, S uRBRIENS 3 7 ~DiF
L, FDOHO, G URILEM~OEHR LN OMIED H D (Vogt et al., 1999), T
DALEY ORI E N & & BENRARICE2BIRS L2 b, —ED
AVFILEYPBERKRPICBEN TS 2 L b, EERESIE, I ET A AUFE
AEFITRATF)E ZhEV DRI vFESTTHD,

KREHF T, Zhboa vEEEWOW S0t avReZz0 7 Va0 1L 10) 121k
FHNCHR S, REFORUEE KIS LT, IGEDEWER % 723 7 RO P4 AT
Do TORER, BEICE > TiE, KRB OMBLER, “MILEFR, 4 v OERMNEZ
Do AV OEETIE, il LT ILAEATLE T, BENERESND, I VRILAY
X, Flo, =T R Y ARKBERIGLTIUVRORA T EER L, (LFREOEZ AT 2,

HIFARSLH T K ~D I VROBAITIZ, & LT, IREUSIOHILTIINAZIT LT, R
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CICAD No. 72 lodine and Inorganic lodines

FEHUR CIIRAK SO LEE 2N L TR I 5, 2056, 3 Ui KP Cigfb STk
#i3 VEEHOD T2 ZLndH Y, 612, HOI NEIEEY & RS L T, BUEK Dk
L RWIEEE L KT Z & 235 D (Bichsel & von Gunten, 1999), —EBDELEIK T, I v
FORE D, WHEICBIT 2MEIEN O U BHEME Tl SNt DO THhH Z L3l
& TV 5 (Andersen et al., 2002)

RSP &K > THIRICUHERE L TV 2 2 RO ENMRD TH7e < MEREHICH LT T
EDORKEBFEREL - FIHTE o2, HIERBIUL O 3 O R OMERIL. BRAEEMIC L > TR
HTEBETH D, bt EEAWE~DI vFEOBITAEDHLY 1.0 x 10" @), MEEN
HIEWEED2L 720 KURDERERY AK L fi) & THEFR E A~ O XL ONEMILE
LTI D, BRCEEICL D HHE~D I TEOBMILE EITN 16 gha/fE, wHEL
EEITH 9.6 g/ha/tE L HER STV 5 (Whitehead, 1984), ZDOIL&EIC LV, HHE—HH—
T EVIORBICEDIBANR DL SND, ZORKICIZ, FHI, KR, BE#O
KEIME & W o TR EFR 2N E 415 (Tracy et al., 1989; Pennington, 1990a) , = 7 31,
THEOHRERS (BRI E /2 &) LIS LT, RNY 7= /) —ARF kil e 3 — MuK
J&T 5 Z &M D (Whitehead, 1984), THEEHFTHAKHFTH, pHENMETFT5 L, Uik
N7\ b ALZIVTHEEEME T UAKER ARSI, T U 3 U REREIS T D RN
KT 2,
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CICAD No. 72 lodine and Inorganic lodines
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Figure 1. Global iodine cycle (Kocher, 1981).

6. REDDORELE FOREE
61  EMBIIREE

3 UL, EEPIEEY ERICES ECRAIROBETLE THDH, FIRBRALVEOE
MR Th Y . REEHE, R, HIEMEEORE, MRS OMERE & FE ORI
RAIRTH D, I 7FED WHO HELHE R E (EHBILE ) 13, AN & 13 A LD FDENR
150 pg/ B, #EHR - #FLF DOLMED 200 pg/H ., 6~12 5% D/NEAS 120 pg/H, 0~59 % H D/
W23 90 pg/ H Td % (WHO, 2004a) .
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CICAD No. 72 lodine and Inorganic lodines

6.2 REPDOERE

I URILARICIFET D06 T, HEHPIREIL 0.5 mgke THDH, BREICEEL, BEIX
—HEIT, B R 2~14 ng/m®, PEEREFA 17~52 ng/m’ | #EAKF A 45~60 pg/L,

PE RS 1~15 png/L, B ERAKF A 0.1~15 pg/L, {JIIKH2 0.1~18 pg/L, HIAAKD
TR 1.0~16 pg/L Th b, £z, kCESHERSE O 3 7 FEE AT 0.2~5.8 mg/kg
Thh, Ao SERHE, Ak, HATIE, 20 5~10 55 < 725 (NAS, 1974;
USNRC, 1979; ATSDR, 2004), K%L, 10~20 ng/m’ T, EITHEAKDHKREICEL D H D
EE 2 LT 5 (WHO, 1988; Berthelsew & Thorup, 2002) ,

b M E > TOREWRBEERIRF O3 U RRE L, Table 2 (23T, WEFERERIZEET 5 AR
H7e T — Z IR OMB o=, 3 URIT. AEO® IV ay 4 1T X910, T¥ER
BECHEAX AR THEDINLTWD Z & D, BREERBEMN = 2 AJREME 13D TR,

Table 2. Estimated average concentrations of iodine in
typical human exposure media.

Medium Total iodine Source
Atmosphere 1020 r1;p’m3 Whitehead (1984)
Drinking-water 0—8 pgh FDA (1974)
Freshwater 0.003-0.81 mg'kg Poston (1986)
fish
Ocean fish 0.023-0.11 ma'kg Poston (1986)
Dairy products 17-55 malkg Pennington
(1990a)
Dietary meats 260 = 70 pa'kg FDA (1974)
Dietary plants 320 + 100 po'kg FDA (1974)
lodized salt 76 mafkg FDA (1989)

MR IC BT 2 I UFEORAREREIT, 5 /A THD EHEESNTWS, ZOHEET

3 7RI 0.7 pg/m’ DR FERKITRI THEMFIICIRE S, 780 ORI, 37%%#
23 0~0.74 pg/m’ DBNZELITIRGE Sz EHBE LY T U FcESWTiThbiz, B4 s
FOEN Tl 23 IR ST 7220 (FDA, 1974)

A VROEKIL, KEIZRETH 2 EPRIN TV D (Gorodinskiy et al.,, 1979), 72721,
R S P ORERIEIE, [ UK PR CIRE LA DRI E D
BD 1~2%TL2RW, Led> T, HEAGIZEIT 5255000 b OMIBEEERIZ 5D 588K
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CICAD No. 72 lodine and Inorganic lodines
W B L, 2T EL < RV L En s,

—MREHICEK T D I U RO FELMGIIT, RFICLZ2BERTHD, —KAIZ, I VED
GHEN R EWASITHEEY TH Y FPFH 160~3,200 pgkg, T 660 pgkg) . HLH
HIZEEND I UHEOFLLEEIL, 0.798~1.6 mgkg TH D, 7T EDUHERE(1~2
mg/kg) M (K 1.4 mglkg) IZh, I URNEFICHGERL WD, SLiEET, 33 ko
EAEIR & UCle b BE e\ ISR, Aoy IRl (18 27~47 pg/kg) 72 E O AR FRIP
(CF¥) 93 pgkg) . BIH - BFRE OFY) 47 nghkg, HEIC X 2) B3 H D, KM CEE 30
ngkg) . - K - BB CFE) 50 pg/kg) . R4 (15 18 pglkg) . W CF¥) 30 pg/kg) . LIS
B35 (CFH4 29 ngkg) . 3 UHOUEIR & 72 5 85 Th 5 (WHO, 1996; MAFF, 2000; Souci
et al., 2000; EGVM, 2002) ,

—HOETIX, 1950 FARLIE, I U RRZIEOFHRMEEBELSIET 272012, G UENIR
B (NaCDIZHEIZIRIMS L, S UENBENOLHEEICEBRINDG LR T0nD, 7
FWIE T O I e E A REIL. RA YD 15~25 mgkg DI VR (I UREBIY 7L E L
T =AMV TH20 mgkg DI VHFEEF VLAY 7 LELT), AA R 25 mgkg D=
vE(E UV LELO) ERESN TS, T A LT, REEFOITVEEAE
X5, FREEIC K A RIE, BT T2GED 20%, BEWTZ5A D 23%., A2 E 0
58% T& % (WHO, 1996)

FEPE RS O 3 U FREEIX, M ORE, WD OERE, 2 VRS HIEEIOMEH Of
IZE-oT, MARVER-STVWS, HIEKTOITVEGSHENS ng/L 2 EESHZ 1%, Do
TN Te . BEKIZ—BVIZ, S UREBRICHEV FELTWRY, I UVREEART
LEMEIMME, £ FORFENLOIVFREREICHLE L TWD AR H D, FLALH,
LZEA], HAREAIE LTS TWSD, 3 D RE D) (CuD) & 3 Ul U 0 L (REHET) |
TR, TOAXUBEIZIE, 9UFEN I mgkg bEEINTNDLIERHLIMN, ZbH
OFLHEIREIL 1 pg/H T, BFELLO I VROBEBREICHFSGTLHEITNINEEZEZL
15 (FDA, 1974), B&A 7T 3 Y —HlicdfE SN TWD, 603 U REBREOHEE
FEEIE, PR EBRSHEIO 3 ng/H (Bl b)), W RGO 84.5 ng/A (1) B &
N 49.9 ug/H (&) 1272 > T 5 (FDA, 1974),

KipLomEhoa vRzs, BRFENLOIVEBREICHRY FET LA EERHY . =
7 FEIUZBW T, AKEAKD I UHENEETH D EITZL (Hales et al., 1969; Pedersen et al.,
1999; Rasmussen et al., 2000; Andersen et al., 2002), Pedersen et al. (1991) {2 X iuiE, T v ~—
ZEWND 55 5 P CHRIES N2 AKEAKRF O I 7 HRIREEIT, 1.0pg/L K5 139 pg/L IZH7
STEY, IUvEOBREICHEEZELSE TS, LT, IUvERGHEIL, =7
v R TIEELS (FE 4.1 pg/L), =7 503 ng/L) R EDB A2 Tld@mnolz, T
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CICAD No. 72 lodine and Inorganic lodines

~— 7 OHTKF DI URZ, WKECEEDE WIEENLRHLTAEEZIOLND)
EHES LT 5 (Laurberg et al., 2003), 27 U —2 T 2 RCIE, AKEKD K 71E, KITLEH
T K Z KR &3 5 HiIZR K Th 5 (Andersen et al., 2002) ,

SUFROREDN, W OPORMPREMP AN L, HEDOI b= VT ATy M (B
) ) dh B OIFI 2N DWW CHRIE S 37z (Lee et al., 1994), FE[E O 13 HlK T 1990~1992 D
MIC 4 BRI S N0 3 v FEA BT 150 pg/kg (FiPH : 140~310 pg/kg) . % LT 1977
~1979 1% 230 pgkg Tho7z, FRELMITAF O T 7 FRBEIX, 110~3,280 pgkg TH -
oo D=2 NF ATy NRENOHEINZ I VFEOBEEIL, 1985 428 173 pg/H.
1991 4E75 166 pg/ H TH - 7=,

2001~2002 2, KE~HFa2— vy YMARR T, 230 20 8610, 5L 18 88, FLIA
R FL 8 D 3 VR EHEDORHATHIL TS (Pearce et al., 2004), /N> D I 7 5E
GHEIL, 3EWTIX 1 UNHTZD 300 ng X TR, ZRUSAOER T, 1$5 0
WDl UInd 7 0 SE4SD T 10.1 + 132 pg), FHAO I UEGARIT. 2EWT
250 mL 720072 < & H 88 ug TH V| N 250 mL H72 D 116 + 221 pg T, 250 mL &
720 88 ug 205 168 pg lZb7=-> Tz, ILIEHFARM L O 3 vREEF EiT. SO Y
23150 mL 5729 23+13.78 pg T, FFIC L > T 150 mL H720 16.2 pg 7>5 56.8 pg (272
STz, — AR RMBICIE, IUVEGARICKEREILDZOHILORH Y, EED
AVEEGABEDPEMONRN =R REINTWDAEE & Blp > TV DA H %0 (Pearce
et al., 2004), BFHRLIZEEN TS I U(EMICIT, 3 vRBELEHT 4B BAINC
H3k9 % 6 D23 % 5 (European Commission, 2002) ,

FBEEETIE, I URRI— P74+ — A NHBARKEAIL LTEHSR TS 2D, BF
o0 YFEBERICB T DFAOTFERNE SR> TWVD, ZOREK, F—ALT A A7
U—2I2h, AFENICAERBEOI URENGEN TV D, I UHRIE, FHITIT 010~
0.70 mg/L D2 TH £ TH Y (Pennington, 1988), T — X IZi%, 425 pgkg b & FIL TV
HZ LA STV S (FDA, 1974), SEEREMBIAISC, I — K7+ — 1 Zln & $5
LT 4 v B TR BRER S, A0 a vEESAFEL LT HEK TH D (FDA,
1974), B UFEFROIIAT 4 vy B THRIT, FURERERK 1%ZATBY, EHT5L, =
UENEZENPORRNEINTHIZBITL, AT a vREFEVNABEIC LR T2 2 L RHE
STV 5 (Conrad & Hemken, 1978), # > 7 B0 X 7 HEFMOERIZHE DO D HER
DARERa—REUESTFE AIREAEL TR E=rr ) RUaEhaT2) I,
I HEMN 12.5~25 mg/L DIEETE EI TV D ATHEMN B 5 (Pearce et al., 2004), —#BD[E
T, BETHELDL TV a3 vFEL, HETRETL2L9ICR2-oTETWVND, ZOHEIXI
Mz, EFRREHNG N ORMY O3 UREAEEESERELZ RO TR0 MHARI
KoT, BHEEI UROBIRERIZA 235 5 LTV 2% (Caldwell et al., 2005a)
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CICAD No. 72 lodine and Inorganic lodines

—HOIEYL, BEX I IXTAOYT Y A, BENRI URBEICFS LT
%o A—RFUHE, HEERELTHHAINTWDA, 1839 4FI27 7 A TR X
NT=ONEPTH 5D & STV 5 (Hardman et al., 2001), /b2 —/Lik 72 E Ok I o FBIRIR
b, HHE, ZAT, RERFHLECOMEERARS -, HERELTHEHIA TS, =
— K7 =3 vitF v U v A WNal) 7 &I 7B ORBMEHIGIR E U CHRET 2 A
TEMERIOHEE L I vRLOEEKRIL, BIE, BRESB CRAIMENINTED | FIiZ
WG D FRHICERA SN TS,

REMPPIELIIZIVEREGENTND I ENEZN, I, I AL LTE
FNTEY, A—D—ICX->TIE, 1 H300pug ZBITHZ L 2HELEL T 5,

E FORIUCEENDILZED VREOIEFREICONT, EB SR #Z B4 (ICRP) 1% 20
~150 pg/L ((F¥J 70 pg/L) (ICRP, 1975) . KEEFHFFEAT IOM) (X 110 + 40 pg/L & #HA LT
% (IOM, 2000), 1980 FARDOFEOMEIX, [H RA Y REILFIEN 12 png/L, A X U 75 27
ug/L, 77 2 AH 95 pg/L, K[EN 178 pg/L (FHAE) T, 700 pg/L &\ 9 mVME S s S 4
TV 5 (Guswurst et al., 1984), XV HEITEOFA TIX, 1990 FFRD A IZBI1T HREFF D
3 FRIEEIEL. 1992 4278 36 pg/L. 1994 45723 86 pg/L, 1995~1996 4738 95 ng/L & #Hii S
T % (Meng & Schindler, 1998; European Commission, 2002), 1990 XD D AXA TH
T HFHAETIE, B 100 pg/L & A STV D (Ares et al., 1994)

A 52 TWAREBIL., —f&IC. 1 HH72V 500~800 mL () 780 mL) DREFLA A% L
THY (SCF, 1993), HFLF O I UHEREL, ZOREEZHITEZ LI VL ROREEL
ST Z N TE S,

R A~D I TZEDOSWEIZONWTIE, B v ar 74 TiRR3,

KEADOEE NSO I UHFREBIEIZ OV T, CDC 23, KEERMEFEFA (NHANES)
IZE > TRE B Z1T> T\ 5, 3 7FEOBIEZ, PIEFHAED 1971~1974 28 320 +
6 ng/L. 3 EIFAAD 1988~1994 4578 145 £ 3 pg/L &, Z O, KiERBAMER 4 B
TW5, TO%, 33 7HEOEEEIL, 2001~2002 4E25 167.8 £ 10 pg/L &, @@
1A D> T % (Caldwell et al., 2005a), I VFEDOH 7Y A M I v FROBEELRML
JFTHo, EHRLTWDAIZZ, NHANES III(Hollowell et al., 1998) (2 L% &, KETiE,
KEMBIEMCIL D I UEBMEOTREN, BhE b, A1 AdHT2Y 140 pg Tho7z,
F7-. 1986 FliE, KEADK 12~15%08 I 7HFEOHF U X2 F&FHER L TV (I0M,
2001), FDA IZX5FHEDKER, KEDOKANIZBITD 1 BH7-0 03 vREREO T RE
X, BPED 240~300 pg. M 190~210 ug THHZ & &, H O LK & ERNCE
WT 95 R—t U ZA N TibEWEREIZ, V7V A F2RE, 115 mgATHLZ L
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CICAD No. 72 lodine and Inorganic lodines
DMRIE Z ATV 5 (I0M, 2001)

RFEEI UFEOEBREIL, MEOREMICL > TR S, BUNESETIX, 3 vHEOERUR
WO, R I URBEENHN STV (ICCIDD, 2003), fHE2MTHi 13 % ET
B E, 38 pg/L LW IERWEAE D, 160 pg/l &0 ) EWEEE T, R = R BEICIX
KRERERSH D, o, —HOETIE, ENTHIRT I VRREICRKE 2HIERH D |
BlzIE, T ~—7 TIX 10~38 pg/L, A~XA 2 TIL50~100 pg/L, ¥V >+ TliL 84~160
uwg/L Thote, 7 XL 155 ng/l, AA A 115 ug/L A XU AT 141 ug/L THH, =
NHDEE, FVU vy O—HH#MiED 3 7 ROBEARDUTELY) TH > 72, ~/LF—1L 80 pg/L,
RA1383~99 pg/L, 77 > AL 83 ug/L. > H U —iI<100 pg/L T, ZNHDED I ¥
FEIRDUL, DT LIERTThHD EFHisivic, A—A MU 71X 98~120 pg/L, A—
7 v RiE>100 pg/L, AV =—F 2 3>100 pg/L T, ZNHOED I 7 FEERM I

Th o il T,

WHO, UNICEF, ICCIDD TiZ. 2 vEmn 1 Ab-0 oM EEZEREL LT, sFio/NNgE
(£ 0~59 % H) T 90 ng. “Flnlo/NE (6~12 %) T 120 pg, A (12 #H) T 150 pg.
IR« #2757 T 200 pg & #ELE L TV % (WHO/UNICEF/ICCIDD, 2001; WHO, 2004a) ,

7. ERFVWE IV E FTORRNERE - REOLLER

I URICL D TRIROABFHREIIEETHY . I UvRRLEEHREICEL S D AL
FH) - AEEPHRBBPE DT 4 — RNy BB G LTV D

7.1 M4

YRS T, HRCHEEEL ORISR T W ERMESNTNWD, AT T 4 TITH
Frea vFED AKE L ZRASELLHRBRTIL, WASINa vRERIL, FEEENRE
MOIER L, PEENTH 10 43 Th - 7= (Black & Hounam, 1968; Morgan et al., 1968) WA =
NI UHREOLLN, HERESZ VT 7 AL > T, HLEICBIT LI, MAShTZ3
UENHBAES RN SN D 2 EE, vV A Ty b A X eV VRN CES
7 53TV % (Willard & Bair, 1961; Bair et al., 1963),

AT R VO TRASNI VROEM LAY, 2iclNEnsd, I3 vkt b
VoADK (=7 vy L) 2R ASEZVLTiE, MASNZZI 7bF U 7 L0408
HAIEH9 10 43 Td o 7= (Thieblemont et al., 1965; Perrault et al., 1967), Jdtthka vE%2, I v
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CICAD No. 72 lodine and Inorganic lodines

b MU v LI vRonTiro=Tr Y L E LTRASEEY T R LY PORER
(Willard & Bair, 1961; Bair et al., 1963) &, B 1 # &8+ 5H{bts v LD T 1V LICIRE
ST v b EA XDOFRER (McClellan & Rupprecht, 1968; Thomas et al., 1970) T%, I 7%
DI 6 HEEZRY IR S N S 41D Z &R SN TV D,

KREEMER O TR SN 3 vEIX, 2 O5EA, HEEND 100%RINEN5, EHS
ni-lggs vR M vRBEIL, BTa v EmITEIC S, I ZEERITME TR E
N5, BARIMERENSIER 2N 7 £ 25502 L= RBitBR ¢ld, HER nERE - b L
— =8O T O35 1%RMBMENDBRH SN, ZOZ LD, BRSNS
U B DOWIMHEIT 100%123T & 2372 S5 (Fisher et al., 1965), F7o. HURAMEREN IE
WO 20 4 ZXRIC LIg@E R CIL, a vkl U oAy 13 i E B S,
IURDO 1 HORPYHMED, 1| HOHEEEREDRK 80~90% Th o7z, L-T, ZDZ
EPD Y, FUHEOWIERIL 100%IZ0TV 2 & AR S U5 (Fisher et al., 1965), & 5123
D, RN 9 4 E xS Lo SRR B <k, HEER SN b L—Y— RO fi
PEITEDI B, 9T%BRT L FRRFICEAT L, —F, ZE 3 vk b OFEM 7250
L) AR LI 24 TH, [AEROMHERLH LTV S (Ramsden et al., 1967), THFEDR
BRClE, EHRPEEERN 1~2%Th 5 Z & 3HE 41T 5 (Larsen et al., 1998; Hays, 2001),

BRES UFEORAKG% 24 KRIZEBT 2RI TORY ARr&EZ R DL, I VRO
{BEN ORI, /MR, HE, RATHEETH 5 & E D5 (Oliner et al., 1957; Van Dilla
& Fulwyler, 1963; Cuddihy, 1966), 7272 L., #FERORAKLGIC L D AL =T, Hilno
EWVFLIERHA LY HIENWZ EDRINTEY , AEEO SV EFIRERZ RV T, DA
HEIE 2~20% T D EHEE XL TV 5 (Ogborn et al.,, 1960; Morrison et al., 1963; ICRP,
1996) .,

BiFOI vRIT, FEREICRNIND LD TH D, EERBRALNE 12 4% 548I24T
O BENT U ARBRTIX, 170~180 pg/ H OHET 7 HEOBEA 2 7o, 1 HD
EEED 96~98% N RHICHEHIE S NTZ, ZDZ s, HEEDOIFFEEN/TINEIND Z
& DR X5 (Jahreis et al., 2001), FAFO I TR BIZTERITRININLD Z DRI
TV % (Comar et al., 1963; Cuddihy, 1966)., KA > NDOREFEZR A &NE 12 4 &3t RIC LTz 2
HMOBEFNTZ AR T, LRLOZ VBT ORFETERI N I UV REOEYFRIFIHHR
DRINTWD, FUEOFHEREIT, BEERELOEGAIE 175+ 10 pg/B ., KIKE SO
B1E27 £ 15 pg/HTH o7, S EARMIT, FER I URMEIRG7%) Tho7e, I v
FixEIZ, R (89%) (17145 ug/H) &, H(11%) 20+ 11 pg/H) IZPHI SN Tz, T U
DFELGIEIE, K+5%Th o7,

bt F&%I4 L L7-# Bk (Harrison, 1963) T, frEa v P 23 bV oo Ezzizay
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CICAD No. 72 lodine and Inorganic lodines

FHTFELTRIEBMA L, 3 UVRORKRNATHAILNLTWD, ZOoRBRO—HE LT,
FRERE ORI ORIBEO 12.5 cm® OFPHIC, b L—H— R BREREE) O KP'T Ok
PNEBAT S HL, 3 AROBRRERFBFREZ R E L CHIE L2 & 2 A, TILRITA 0.1% & Hf
ESNTZ, o, ZORBROE 5 —#& LT, #RE 0Lt 2 42, ARk, hr—¥—
O PL ok Z . L OMK 0.1 mg & & BRI Lz L 2 A, WKL, BisN
7= BD 0.06~0.09% & HEE Sz, £72, RUREBRT, 125 em® OFH O EZ, I ED
FREUC 30 £ 721% 2 BB L2 & 2 A, IR, RRPIcaa sns VL, ok
DENZE - THRRDZ e oTz, RO EN R BV (1) 0.8 mg & ZJEIZ8®Am) a0
B OWIERIL, 2 BERIREEE ORI E LICh > T EED 12% Th -T2, T OfERIT.
Gorodinskiy & (1979) 23, BMART T 4 7 T £ DOEH DR E % . IKIEE (K 4 Bg/L) D 'l
T AN, MANGPGREL 72D 4 KRR SE-BRORRIZE > TEIT LA TN D,
B @ FRIR~OEREN, BT ALBOREL LTSN, Z0fEE2,. Zh
FCTOWMARBOM R L L LT, RSOZKPREOL G, REARINERIE, MAIZLD
BV IAHED 1~2%THHZ LR LN INT,

7.2 Vakitl

W S 4172 3 U RN, EO K 9 iRk THEM 3 7 RITRE S22 Bk <
Ak Ch D, BEHRSNzavFzravfkr I vAal LT, PL—3—RETE MC
OB SRR R Tl #920~30%0 = 7 FAHRIRCA A L. K 30~60%723%) 10
REE CIRAPICHRE S Rz, Na'™T 2 L— D —RECROBRSEZHE L, AENICH
CAERDF H TS (Morgan et al., 1967ab), BURMEI U#EA L, & LT, b —H—RE
THRIZ T A TICMASEREHARTYH, FEOFKERN R I T 5D (Black & Hounam,
1968), F VAt F FU U LD (=7 vy V) Z ], £33 vk a2 R OERE
7= Th, RREORE R 54 TS (Thieblemont et al., 1965; Perrault et al., 1967) ,

BHFEMEIURORINERI Y AL EIT, BES, FACT UBE, 4 Y FA 2T VB,
B, 7 e, I U L <~ 73T L SBVE RN TS R - KOS & -
THAT 2% (Ubom, 1991), X #REHA, =V 2w bl L7z 3 v, FIERE
OT IAFw s HEAKMEER. KE - ERHTEEAIR S, S UERKREICRINI N
Bt b, FUROIRYIALBEA LT, I UVRERXZIERNE Z % (Buropean Commission,
2002)

EROHRIIZI UEII0~15 mg EFENTED, 2095 70~90%%, FIRIREKRLE

POV —=RFr=V(Ty) ET7 73— RFr=2(Ty, 4 TaX T 0) ORENT
DL D FARIRIZE £ TV 5 (Stather & Greenhalgh, 1983; Cavalieri, 1997; Hays, 2001), 1E%
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CICAD No. 72 lodine and Inorganic lodines

2R MfE A T IR 50~100 pg/L T, 9 S%AREAITIR, 95% AR T, EIZ T,
& Ty & U CTIFFET D (Wagner et al., 1961; Fisher et al., 1965; Nagataki et al., 1967; Sternthal et
al., 1980)

I 7AeiE. I AL B ERE T DR s A = X A A RO/ (R R, e R, H
FEIR, AMEEARASEE. FLAR. R, TR &) 2Ry Cid. EISHEMNEICIRR L CFEET
% (Brown-Grant, 1961) .

IO MIE TR X, — KA 5~15 ng/L THY, MIEMEEZN 17 L ERET D
&L MIfRANRIZE £ D 3 b ORREH &I 85~170 ug Th 5 (Cavalierei, 1997; Saller et
al., 1998), HURERHF O =3 O IRELIL, B, MG 20~50 (5 Th 225, FERIKFTHED
5 TSH 2t &dv, HURIRAFRE S5 & Mo 100 5282 5, RT3 7k
WREEDS, MH O 400 £5% LRl 726 & #E STV 5 (Wolff, 1964), HUR ISR PN 2 REH)
Wit S o3 vibix, BibsnTa vRSFIZRY, anf RRorAfa a7 ) o
Fr Ly UEEICHE LT, FRIRALESD T & Ty &, TOML oGP & 5 e
W ERRT D, 3 LD FRIE~OI Y iAB &L, IV {eoBREICAASHh, 3 v
(e OB ED BT 5 & FIRBRA~DRY iAZZHRIT EFA9 % (Delange & Ermans, 1996)

FARIRBR VT AIREETH Y . IWREAMZEERTE S, 207D, —KMIZ, 3 TR~
DOFRHEREEIC L > T, BIROFRIRALVE o ~OIREFE I Z 5 (ICRP, 2001), B kT,
IR OFREA~D 3 Ut OZEMREIL, E4R 70~80 H HE2GME D . FARIRIEN D%
LV EIZE Z 5 (Evans et al., 1967; Book & Goldman, 1975), JRIRD 3 oEW Y ALEIL, §k
JORURBROIEE L & BITHIML, #IR 6 » H < BV TE—2 123 $ % (Aboul-Khair et al,
1966; Evans et al., 1967)

7O FRBR~DOELY iAAZRIT, HAEH 10 HUWNOFAER T, Az~ T 3~4
EEWLA L K 10~14 H T, A LR L L-ULIZE T3 5 (Van Middlesworth, 1954;
Ogborn et al., 1960; Fisher et al., 1962; Kearns & Philipsborn, 1962; Morrison et al., 1963) .

7.3 Rt

RS S U RITIRE SRR R > TV TH, WSz a vEOMRFHIXFERRTH 5,

Biahiza vk I oAb, WASHZIUEATA(CHDRI UHESTH, S
I E SIS K D TH S (Morgan & Morgan, 1967; Morgan et al., 1967a,b, 1968;
Black & Hounam, 1968), 7=72L. =T v & 3 (kW Tix. LB IZBIT 2 HORIED N
B o TWDLAEEMERH D Z LR INTEY , BE SN TV LR RITENDR A
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CICAD No. 72 lodine and Inorganic lodines

NWDHERKRTH 5 AJHeME & 5 (Sherer et al., 1991),

FARBR A LT > DA RICE G T 2R OBIRT, KOXLIRAT=ALIZL>T5, =
AL A A2, REENEREIC Ko T, M O BURBRIE A AR AL O AR > M E IR D,

[FIREIC, JERMAE Tl K9 5,000 [HO7 X VEE(ZDH B, 100 L ERTF e THY

AUFEOTENLE R D) DEENDLE D TEROFES LV XVEThHLY A araT ) Ui
S TW5D, GlEneAera7 ) id, HOgWIE>Tan A RAIZEE I
Ho AOBMEZFHR I vRFETFIX, FrRVVICHEATERWED, Z0oavFEl4
NE XV E—BOERT LICEBRSL TG, aaAf RRkEh, A4 as
RV rDFuy U BREEEET S, GURN, anf RO e a7 ) roFay
VERIELRERT L, B/ I RFr T (T)MERKL, EHICHE 2 0avHkickoT,
A= FFu (T WAEKT 2, ROBEFET, 2D T, 0 F236E LT Ty BAERL, £
TZIX LED Ty & LED T, 366E LT T BAEKRT 2, BAAEHIC, A R/ANER, 8RN
WL > THOEIMIEAICAY, VY Y —LEBEL, YA a a7 UnSiantT,

Ty & Ty At &g, Tk LhblHahda, 20223 kia vREkIh, K
HEanzavHEiL, FAHSRTELIC T & Ty NAKREN5, T & Ty id5EETH D -
O, MMM A @, PRECL T AD . WG &S 99%LL B, It ot 2 R g
(FElZ, FaFvUfara7 ) 0) EfaT 5, ZoWEE, FTERERIEZENLSWIND
HORARFE A L€ > (TSH) OFAFT Fi2d v . TSH 1%, i FARIRAR VB AR, AR
FE - RO T 2520 T, BUR N O g 2 BRI AV E o B ARV E 2K
Ji Uit &40 % (Guyton & Hall, 1996) ,

HURIRAN T 3 U RO FER R IL. T; & Ty ORCOGICEE L TEY, 3 vH#Ek
R, Fr=VDOZ—TAERE, Fr=ORIEHORRLRN T 2 /(b & Bk, Fr
=07 =/ = FrXx VRO 7 VT v S ERNE LG R ENEZ D, Ty O Ts
~ORE  FUFEIE, Ta LV FVEVHNIBRENKIEO T, D EERERIETH S & [H
RFlZ, 335-F Y 3 — F-L-Fuo=vOFERERFETHY . & b TIE Ty OBRRIFEHZOK)
80%% (5> % (Engler & Burger, 1984; Visser, 1990), I — RFu =3 URERDL, T, &
Ty DARTEMAL Z A3~ % (Darras et al., 1999; Peeters et al., 2001), i = v FEfkix, g v#E
BESRIZ Lo TR L UARTFIICAE S 5,

G—RKFr=207 7= ISEHOBLR T I /(b & BRER LA, T & Ty ORFEHE IR
WZhEOAEIGIE. FNENK 2% L 14%TdH 5 (Braverman et al.,, 1970; Gavin et al., 1980;
Pittman et al., 1980; Visser, 1990), Z @ 2 DD % & b3~ 2 EEE ORI, T 50
IZERTHRuY,

g ClE (B2 6 <IFMLOMFFETH), I—FRFr=v07 /) — VEORBEREENEZ 5,
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CICAD No. 72 lodine and Inorganic lodines

ENORFIRTIZ, SORBIET =/ — T U — VBB R IC L > Tt 5
(Young, 1990), 7 =/ —/VERIZI UHRPHZ | SFFo3— FFr=0F, figbkans<
(Sekura et al., 1981; Visser, 1994) . FiEE(LEW M = 7 RS b,

gl (B2 oL o cy), a—FKFuo=rv0 7=/ =t Fax oo s
Nru=REa&bEIS, B MTIE, 3—FFr=00AICEET 5707 v s Risk
BRI, EEMEINTHRVWA, 7y F Tk, I7uYy—AE U0y UDP 7L 7 1
VEREAIESE (UGT), p-=hn 7=/ —/L UGT, 7v Fur A7 o UGT 7 & DEZEOLF
ENREN TV (Visser et al., 1993)

HEOFMHIZE T3 —FFarrofRKE LT, =—7 AR E0RAELH 508, /A
HETHSD, 2750, ZORBRBICEI ST, @HED T, 0K 5 BE F 2 I3 EE 7 ME
YUERE OMIGNHY I — RFr oot S 282308 T & %5 (Meinhold et al., 1981,
1987, 1991),

7.4 HEith & 81T

bt RTiE, 3RO EELRPREREIIIRTHY . Eica vk & L THEl S35 (Bricker
& Hlad, 1955; Walser & Rahill, 1965), WX S/ =3 v RO 5 5 RIS S 2
E97%% LY | BRSPS D DIE 1~2%TdH 5 (Larsen et al., 1998; Hays, 2001),

7272 L, IR TR S e 3 AR T R CTRFICE E 5 DT TiERy, EEa vFzo
RENEFRREBICH 256, B vFEORNE S VT 7 2%, REREIEEREROK
30% T, I UENKMENSHRILEND Z &R XIS (Vadstrup, 1993), 1 X % W
T OB 7 VT 7 o AT AR TS, 3 VO SRME RN O FEILAS
HFH T 5 (Walser & Rahill, 1965; Beyer et al., 1981), = OFFWUXDIEMER A 71 = KX AT,
HEVHL N> TR,

Ts BEO Ty O7 V7 b= FUERPHBIEA R E . 26 0REIE. I FIiz 5w (B
) =D, IRt D T, L 2OREMOKREIT, T, 0 1 BHTZO ONREHZ VT
7 ADKI 10~15% T - 7= (Myant, 1956; Langer et al., 1988), 7> N TlX, T4Z V7 7
AERDK) 30%% 77 v = FIE RO PR 5. K 5% Z iR e &8 D BRI Hk it
MEDTND Z ERRESNTWD, JHHFE & I/ Sz ima X, +4chn
KRS, I — RTFe=rB3ERIR S5 (Visser, 1990)

W =73 v E I, fFEL. MR, . IR, RIS BT - el S iS5 5 (Cavalier,
1997), Fptea vE (P %2 FL—H—BTHRE LA BRE TIE, 4 BRICh7Z> Tk
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L—H =8OR 0.01%3ENHEIR S, 5% 1 KETEEOE—7 B8O 5T D
(Bakheet et al., 1998) , KRB, BREEH 24 FEEOIRFT O b ST %, & T,
3 7 F O MR P ~OHEM G S S LTV S 23 (Brown-Grant, 1961; Wolff, 1983; Mandel &
Mandel, 2003), # 3 v HEHMHEIZED D ZORK TS5 3 UROEIT, BE L
bTErThsdEBbnsd, MLUNFERIFEB T, FHICbRIATEZR & O 3 73 Pt
INDHZENHD Maoetal., 2001),

t MZBT DI ORI T ~DOBITICOWTIE, Y ERE SN TEBY ., A CICAD
D7 v a 62 TELEIIL TS (Hedrick et al., 1986; Spencer et al., 1986; Dydek & Blue,
1988; Lawes, 1992; Robinson et al., 1994; Rubow et al., 1994; Morita et al., 1998) , {KNIZEL Y JA
Fnf-avHE P OBFF~OBITRE (P OBBGREICHT 2 BFICE EN TV D EF
WD a v Pl OREDO) X, 0.12 A/LURBITEEDS 0.043 H/L, IEHBITHA 037 H
/L) EHEE STV S (Simon et al., 2002), WX S4L7z 3 AL REFLTICAT T D HIE 1L,
HURAROIRRE L 3 V(b OEBREOW HFIZ L5 L ZANRKE < FAIRIBEREME T L2k
RETIE., ZOBEBIIREL 25, RAWIC ML —H—8ED Na'®l 2R 05 Sz ki
BERETUEIE O ZMET, 5.5 ARMICHEGEDOR 2.5% B HFICBIT L Z EnHE ST D
(Morita et al., 1998), F7=. BIOHIRHERETLHE D LMETIX, R OS5 EOK 2.6%3 R
HFICBAT L2 2 &3S ST D (Hedrick et al., 1986), —J7, HURAREREIR MIERE T
1T, Na'PT 2R O# G Lizs 25, 41 BRI CHREMES D8O 25% N RLFICBITLIZZ &
MRS TV 5 (Robinson et al., 1994)

bt MIBIT AN DREEIZHOWTIX, BEZ v a v 64 THRREZEBY Th S,

WA E7e 3 U B O PRt R, AN TE 31 HEHEIN TS, A
EZMINRV HDH T ENREN TS (Van Dilla & Fulwyler, 1963; Hays, 2001) ,

8. ERBEES LUV in vitro REARANDE
8.1 ERRS

Sprague-Dawley 7 v M DOWfEZ FHWT, Bkx 723 v R OB Z P72 RS 3 B TITo
A7z (Cantin, 1967), % 1 BEBECIEL, 1 BEH7ZD 10ED T » M2, Fv{kF R Y v A a v
BV T A, ST rE=TALANHD, £33 Uik~ 27 x> 7 A Mglh-8H0) 23, 0
(RPPREE) . 0.81, F£721F 0.99 mg/kg RE/HOHET, 1 H 2\, 9 HEEE SN, F 2
BETIX, 10 Pea RERHIR FICE S, ZOREL HIFEO 20 PE(= 72 LT 0.99 mgkg
RE/BICHYT2REDa Vb N U A% 9 BREEG SN ORELSELL Lz, B
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2 BERECIE, 10 P b7 D MRBEA e T 7o, 55 3 BRIk, XHFREE 10 PiE ., FURAR - |k
Be/IMAEIBREE 10 DT, R/ IMABIBREE 10 @k@tbiﬁmﬁbnko 5 3 BEREIC O T A fE A
2. UIBRFINTE 5 AR, 3 U FEMN 081 mgkg RE/HOHET 15 A ank, 3 vk
W% e SRR, RFALBEARD Bz, FRAR - L&/J\%@J&%aﬁiﬂi%/ﬁ&:
MR L, ERU/MAUIBRRE CIZBEE ICHA Lz, WPho 3 e 5T H, MENE
ELWHHREENED B, 2 BHETIZIE - 0b0ns 512720, FEREE &b
L7, B 1 BERECa vk MU v AR RG S ERIE, 2EICEEOHEMHATED S
AU, PERELE Lz, SR L7 2fIRIC, FETRNICE IIEMENED 5 TW5, BT
WEbENPST=DIL, IV~ TR U LEEREThH o7, BERHEN, IR, PUEH
. EBE =B, PRERAVRRE DR, Ak & B O, B, MEEENTERIZRD 5
AT % (Cantin, 1967),

8.2 hHARREE

B E B R IR RIS EIGAEZED H 5 BB/Wor %7 v b DEEILIFIC, 2 7k %k
0.05% DL (£ 85 mg/kg (KH/H) T 8 HMEUKE G L2 BT, A SRR ED
RARNER L ZERMESN TV, ZOHCREMEERIZ, RO Y v oSERiZ i
AL L. 1 » Ao 3 (bR TIE 35 PTh 27 TE(77%) I8 Sz, 2 7k
RERETIZ, FRBERE LAV A e 07 ) U HREAEORER EFLROLN TN D
(Allen et al., 1986), MIfRGIER LTV >/ SERMEFURIRE DR AL %A & d 7= Buffalo 527 v b
(Sprague-Dawley 527 » b 1 2)IZ, I 7t % 0.05%D ¥ T 12 HEHOKE S L7235
CEXARITHR 70 mgkg KE/H) T, U U SERMEHMRIRE DFERDE LVEINE & 610
YA raT ) ACKHT AHEROME MO F5 L fiE TSH o FR L3R T3
(Allen & Braver-man, 1990)

Cornell C % (CS) =V F VT, WHOBEIRE, I UHEEZ 0, 2, 20 mg/dL DL T 10
BRI G L7 BR T, FRIRO Y BRI~ b7, YA e a7l o T, Ty
OHOHEM L HESZ, Frarar Uy Ty T, 0% HOPURML, 3 7RG
THMUL, HORIRO U L SERIZE O S H BRI LT, 3 vH#iE, ABshik
PREET O 4 RS T, FHRBEREIR TE A 5] & i 2 727> 72 (Bagchi et al., 1985)

Wistar 7 > F (1 BEH720 36 L) OlfEH W BT, EEREHICaI T R 7 AR
0.0635 mg/kg/ H OHET, 21 HMHOKES Sl GHREERIZAKEA) . BURIR - R/ IMAY)
PREEZRRIT T, EW Ty M 20BN SN, FUREREG LT v MTBWTIL,
FORIR « ER/IMRBIBREE X, RRBEL D &, FHIEREIAEICK) > 7 (Krari et al., 1992),
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CICAD No. 72 lodine and Inorganic lodines

Wistar 7 > hOMfElz, = 7%, 0.015, 0.077, 0.15, 0.23 mg/kg RE/HIZMAN T 5 HET,
10 FARRATH G SN2 T, mHED 2 B, BIERHER L & FIREREE ’j(% <.
HORAR O K& SICHEERANRBMARD b, hrura7 U U HiROAERIC

BRI 72BN D3R 50TV 5 (Fischer et al., 1989)

HURIRR A & 09V BB/W 7 > b 25 L& ARG E HAERIC T ¥ RICESR LR
ik, FUFEMN 0, 0.059, 59 mg/kg KRE/HIZHY 5 HET, f‘j 12 K G S 7z,
HARNTIIRHADIHOKZ T LT, b AEBROHKIZEY 12 Bi&EES S (L &
Boyages, 1994), D%, U //_Aéﬁéjﬁaﬂjﬂﬁii@i%'mﬁ PREERE T, FriCmMERET
RO O, F7o, BERE T, BRI, i U E . 7 U AT OfREE
EII Far RITOMELEO N TS, ZRIET T, SHERO S P EHEEIZR
b BTV 5 (Li & Boyages, 1994) ,

75 62 IE(1 HEdT2Y 7T~8 L) &, Rkx RIRED I URITI UHRBEINL T T L[CallOs),)
& U CHEEE L7238k (Newton & Clawson, 1974) TiX, I UHEM 0, 3.41, 6.8, 13.6, 54.6,
109, 218 mg/kg {KE/H OH&ET, 97~111 HEREEE G Sz, O/, (KEDS, &H
BO2HET(ENEN 72.2 kg, 555 kg) . *HREE(91.5 kg) LV AEIZHEAD Lz, Zhid, g
B OAMEIREN, SBELVABICHEDY Lz L L BAT 5, FRIRERIT, TR
TiT 82.0 mg/kg KEETH 722, ETORETEIM L, e &R TiX 237.0 mg/kg KET
botz, BBERECB T2 BEREORD S, WRENZa VREOEBEDOEETH DD,
R ELREZ LD LD TH D DL, 2E 1O 53TV /20 (Newton & Clawson, 1974)

M F > (1 #7207 U812, 4 HERICA-TH B, FUHEE 0, 0011, 0.2, 1.0, 1.98,
3.96 mg/kg (RE/HICHYT2HET, 1 B 2B, 5EREERS L2iBrC, (REEIN,
m FHEHE (34.3%) Tld, *FHEEE(38.9%) K v ARl ST, Zhid, SHERFOZME
B (0.75 kg/ H) 28, *FRBEOREHERE (0.86 kg/H) KWL LizZ LICBEET D, ~~
F7 Uy MES, mAERCHBREL VD Lic, SRR & ORREmEN, 1.98
mg/kg #f (7 PLHR 5 8) & 3.96 mg/kg #F (7 PLH 7 P0) (25D H 41TV % (Jenkins & Hidiroglou,
1990),

Buffalo 527 » I (Sprague-Dawley %7 v F® 1 -2) T, HiEFOHfroIkRIC U 2Bk
PERLIRARAR O B IRFE AR L 72 2 & S S Tuv b (Noble et al., 1976)0 ﬂ@ﬂ%%@lﬁﬁ
L7z Buffalo %7 v b & AW CBREERBR Tl BERIC 2 Uk % 0.05% DR E (K 70
mg/kg (RE/H OFE) T 12 BEHOKE G L, SHREECIIKEKRE 5 2 72, U >/ SERMEHR
IR DIEARD . BRERHE (73%) TIE. 6 HREE (31%) (2 L THEICHIN L 72 (Allen &
Braverman 1990). BRFERECILZ. ¥ TSH EOAER ERE, i/ a7 ) UHED
MO FAER LR RO LN TS, BT v ROBREIT, £ 0.05 mg/kg ARE/H
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ThHoT,

AT, AUFEE 02, 1, 5 mgkg KRE/HICHYTHHET, 6 » AMBUKESE L7 Bk

Ti&, @HERED 10 Porf 2 JLpy EERAE MR, MR, BIGRAZFIEL, 10 HH

THLELTWD, @HERED 10 PLrf 5 T2, FRAREO biv, (RHEREO 10 L 3 L

2, iR 5~10%% 5, MRFEOEMARNIRKIRERE O b TWVDH, JE LK

DT ERAAD, @A TR biv, MERIRORF LN, @A 10 i 2

@t HHER 10 L 1 @D TS, mHAERTIE, FRIREEOA BN
. REOFERBFEAD 2B 51TV % (Mangkoewidjojo, 1979)

Zy MZ, auERELEFI VY (3T R oA LT) &, 0, \&101%mM4
DILEET 100 HRHIFOKE L LilBr Tl FIRIREEIZB O TSR R 7 2037
Hiv, TIVUIHE ERE SN BH OO T {Zkﬁé’afa?pof:o Eﬁﬂ(ﬂ%ig@i’%bmx
WD =3 b 5T R TSRO DN, I UREGRITITERO G TRy, FIRR
HEORDN, IV E RS SO K /}i%rﬁ“i‘}ﬁi@ﬁ TR B TU S (Sherer et
al., 1991),

7w N HWZRER T, BB/W 7~ FORERHCH LTI UHEN 0.043 mgkg KE/H £7-
1% 42.6 mg/kg AH/H O & THOKE G v, SHRRERIZIZIRE L 727KE K (0.002 mg/kg A/
) E-2 53, 5112, BINGREEE L7- Wistar Furth 7 > M2, B L72/KEKDE-
R HITo, BOKEEGIX BB DA U, AR & R ke Sz, 2EiE
Eh. HEND 6 Bk E T, MANICIER Thotz, HAEMFCIE, BlERCHED S
UELENET D, 12~15 %I, U o oSERMERRIRK S IBIEES, I vEHE
KRN L7z, W Ul Tl U o "B oRE X, 3 vEMELMHEEL TV,
TEMIFIEIZ BT Ta HURE IL-2 SRR A R 20, BEE o H & L OWIRHKRL
FINC, BB, UL 7SBROBEH P O~ L S—T My, 3 7 FHEERFNIC
AEICHD L= (Lietal, 1993),

~ U AR WT, F RO &S FIRIEEM O M &- S BR % §1~ 7255k (Gao et
al.,, 2002) TiX, ZAEKICI ORBEH Y U LZEMH L, 7O HEEE (50, 250, 500, 1,000,
1,500, 2,000, 3,000 pug/L)(Z 100 HFEAKE G Shiz, BRRE & ERaPEO LR TR N Z
A=zl BRIBREEONEN M ToNT, TREOMESEE L AHGERIC, I VENERK
72BN ANERD AL, HURIRIEM & JERaE~ DRI b | [k A EIKFH) e 2358
D bhivlz, 250 pg/L LLEDOMEIZREWT, HURIRIEN & IEIaPE D SLK - TERE 22 iz
WTC, HE-NISEENRED b, ZORBRTIL, g UREBEL Y 720 NOAEL X 50
ug/L T o7,
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8.3 REBEZE L HEHLAN

RIVARA Y U OMEZ, T U FEEK 68~600 mg/kg RE/HICHY 45 HETKE 74
Wb L, mMAERICRE%, &b, A EAERD RO B, 26 ORRKE
FEIX, fEOI UEREGHREEZEFRLVIEOT L, 4 BEUAICHELEZ ERARES
LT3 (Olson et al., 1984)

Fischer 344 7 > ~Z. 0, 10, 100, 1,000 mg/kg ® = 7{kH UV 7 A (ETIX 0. 0.55, 5.31,
53.0 mg/kg (AE/H . METIX 0. 0.66. 6.73. 66.6 mg/kg IKE/H AT D) & 2 AERIMOKEE
H U7 c, FRIBICIERED 2 a4 R &R LR OHEMAFED Havie s, E5IT7
ATV, EmHERETIEL, 80 PLrf 7 PL (K 4 PT, HE 3 PT) OFH FHEMR MR- LR AN A
WFRO B LTz, MEREZ AL E N TIIRGHICH B R ZTRO bR o 72y, MEZ G o8
LHERBETH-TZ(P =0.014), F7-, mHEE TIE, 80 VLH 65 VT (K 31 T, M 34 L) |
INBEFERE &/ NEAE AR Y. 80 VU 55 T (M 25 DT, Hf 30 PC) "’"ETH;%@EJZL&fI:é#
HDOHNTND, mEHERETIIMERES IEFROERTRED A, BREIC X D8I,
FRCIR AR & Wi A DA OFRAR I 1 XER & 5 70TV (Takegawa et al., 1998, 2000) ,

Fischer 344 7 v & HW/o 2 BEBEFE S AMEER T, DHPN % A = = — b (FifL) H &
(2,800 mg/kg IRE) Be5- L=, 3 7{bh Y 7 A% 1,000 mg/L OFEFE T 82 MK G L
7o HURMRERAIRE S AU A3 WRERHECI 25 VT 18 PLIZER HAL7=73, DHPN DA% ¢ 5
U 7= %P HRRECIE 19 JTH 2 PRI L2 B AL7R 2 - 7= (Takegawa et al., 2000) ,

B 2 BEFER S AMERER  (Kanno et al., 1992) TliE, I VHRDOKRZE L OMBEIC L 5 HIRIR
PSR E R 2 et L. HORBRIES O R A 22t Lo 3 v REIREOF @G HEE L
TW5b, ZORRTIE, 6 BEORED F344 7 > M (1 #H72 D 20 PL)IZ, DHPN 2% 2,800
mgkg BREDOA = — b (FE) AECTHANE G SN, 3 UERBKES S,
BKIZ = T bl U w7 L a4 7B (B K 260 mg/L) THWHUKSE S Z LT, EEDI Y
FRZINOEED I 7 FMEE TORRL ZRRESED Sz, DHPN LEZ 52T 78>
727y M, GUERKRZTLHE, T4 DK E TSH O EFITMZ T, HliE R R g
FRARBD HAL, FUENBENCA D L, aa A FHEREE, B2l T, ., 8&EO
TSH K I3 ® Hiv7e, DHPN AEAZIT727 v ME, I UREGEDN 0.80 pg/H RO
BECITIER R A RN R K 85% L @<, 2.6~760 pg/ B ORETITIEB AR 5%AK0M & A%
Thoto, T UHELEEN 2,300 ng/HOREL 3,000 pg/H ORETIEL, FURIRIRIEL O AR T
FIEI20%E 10%TdH o 7= (Kanno et al., 1992)
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8.4 RIAMES & UREE

I U FEORKICKIERNEMEN H D Z LA, BEALEY FTRENTWS (Amdur, 1978), I
FARGAD 1 FEERERABR Tl 22T E A Y 8.9 mg/m® LI ET, KOEHH O EY
A B ERBSRO AL, 32 mgm® BLET, MO 258 5T % (Amdur, 1978),

8.5 BN & EEFMEE

SURIIERFMENZ RS RNV &3, ZHOBBRIC L > TRINTWD, In vitro 35k

T, 0.1~10 mg/mL OIRED, I v{bh Y v A FUEST, KE Fr3a— FOBERKIL,
L5178Y ~ 7 A U /N EAINIC A RIFEMAEN 2R S0 2 &0 B KU Balb/e3T3 MlfRiC A
HAEME 2 R S 702 &, ENENHE STV 5 (Merkle & Zeller, 1979; Kessler et al.,

1980), ¥4 m < 3 7 3 U x (Drosophila melanogaster) D% . 0.38 mg/mL OIRED =

UFED T, 7213 0.75 mg/mL OEFEDO I 7L h Y T AEEK T, A v F 23—k LR

Br ik, BIEERERIIF R I N o 7= (Law, 1938), H 2B £ (Saccharomyces

cerevisiae) Z 7o HisHERZSRERABR T, 3 v R 71X, BRFMEIEMNZ RS20

7= (Mehta & von Borstel, 1982)

Mz AV Ames B, ~ U ABEE AV AERR, ¥ A nva v Yavax
(Drosophila melanogaster) % JHVN 72 5 PEESEZEARAE FGRER T, 3 U F#EMET ~ U 7 A (NalO;)
WA BFPEIXER® B4 72 0> - 7= (Eckhardt et al., 1982),

SUITIET Y —F P ANAIRIERRH V. * X I F 7 AH (Salmonella typhimurium)
TA104 ¥kZ& HW=3lBRC. = 7D mE KB FHRIEIRIRE R Z R S5 2 LAVR
T3 (Han, 1992),

8.6 45 - RESH

FEERENY) & 72— B O3Bk (Arrington et al., 1965) T, I U HE A2 I b+ Y v A £/
S A Y T LE UCGRABISE, HAEFEFER, SUHRER, RABEOFENTH S
nTnb,

Long-Evans 7 » MZ, 3 7 #E% 2,500 mgkg O T, ERMIM# 0 12 A MEERS L
7eRBRClX, PR T RO EANRO B, 3 HEOAEFEIT 10%ARH Th o7, 7t
R OIE R RO AL, iRl 24 FERILL B2 o T2 B O EIGITR 25% Th 7=, =3
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BR IR DI IXFR S B A7 Dy 7= (Arrington et al., 1965) ,

Syrian /NA AKX —(Z, = UF#E A 2,500 mgkg OIEE T, RMIME Y0 12 0 BRARS L
ToRRBR TR, AR PO RAERED, e IRBEIC LI L TR 10%84 L, ik 21 A BRI
B AP OBELRHAERD . BRICDd o7, BB XD HAFAERE, MIEE. 5k
RfA], RALA~DOFEIX, D DAL 7)o 7= (Arrington et al., 1965)

Dutch 7 ¥ & New Zealand 7V ¥¥I2, avR(a vk vabtLThavibkr I UL
ELTHNEARM) &, 250, 500, 1,000 mg/kg DIEFE T, 43iERTD 2~5 HRENCRAERE L7
ABR T, WAoo 2 HM O, 250 mg/kg £ 721 500 mg/kg OEE TORMK LD, H
AFAELFREN 3 50 2 IR T Lz, 2L bEGHFARWD, BENEWEEO A
EAFRIT, %R CTHoTo, HEFORE I EREMUITIEFR Tho7on, 2 ITE#KK
FREMILLN THE T L 7= (Arrington et al., 1965)

HRF o7 22, auFEE (I el v aE LT 1,500 mgkg F7-0% 2,500 mg/kg DY FE
T, R OR%O 30 HEICRERSG L, ARSHIEHBRTIL, vHhFeT7 v b
~OREEE G TEHEPRD ONTREICB W TREITR O bvkenr oo, &3 &, 2 HH

DAL DRI, FEITFED b7 > 7= (Arrington et al., 1965) ,
9. Er~DEE

Iy FIE, R, RO E, REEE ORI LERARZFRBERLETHD, T,
BEIO Ty ORARZEIST THD, BENOGO I UEREBRENS 4 TRNE, FIRIROIER
SRR e, BRI, FUIRIEEE R 2 OBENBL, K< 2D TERWAER
FHIBRRIC L KITT, I UVEOBINE bIRRIEIG | @FE~OFEREELL &
T2 ENDLHM, MR TITHRAE, FURBRERENRESRMEL -THY, RN
A ORI 6 43D 1 NFEEE %2 FAE L TV 5 (Maberly, 1994; MAF, 2000) ,

3 UERZEEIL, 130 » [ ETEKRZEEMBEL L TRESNTEY, BFITHET, 7
4,000 FAEH, 22BALEH S HOILTVD (Vitti et al., 2001; WHO/UNICEF/ICCIDD, 2001;
Delange et al., 2002; Hetzel, 2002; Delange & Hetzel, 2003; WHO, 2004b), = 7 FE K ZEEIT,
S UFRRZOBEICEEL TWD, BENDPEFEED I 7 RRKZME ORINGEETIX,
TR R DB RREEN RSN TW5, RT3 vHEIEIEIT 30 pg/L 705 170
ug/L \IZH7e0 ffE T EVWI AN I URRZEEOBRICSI L INTEY, 9,700 AN
FOR IR 2 89 L. 90 J7 NITKEF IS DR E 23586 H 41T 2 (Vitti et al., 2001)

32/32



CICAD No. 72 lodine and Inorganic lodines

I URRZEEIL, REEEHNORASZE L TEZ 28RS 5, WRBoa U337
RZBEEZ, BRTE, JLE, SRR, KSR, FEHETREN, HiEEE 2
FlEE RN S D, FAER EEDIRIZET 2 R RE A 2O R E R B, 7
VR, R VERUREE, JEIEEN, MR E N D 5. BRI LA D FRR
BREEREDOMEE L TROZWVOIX, FHRIET, S5 o0 OtEERE 2 £ 5 =
ENL, FURORZOMED—TJ7, I UROERER G EFEICAELRREEZ L2
FTIERDHY, FETLLITHLN, I UVRKRZIEDIERITHAM LI RIENZ DI D
TENHD,

AELZROCHF~OER : ROBKEN LIALF RO I UHEOBITIE, —KIZ, —fiok
AFravfOR TR 5, 2 lO 3 veA Aok, BRBICRIRES D & BERIC
Lo TEBINTI VRS FITRoTeE, FRIBRLVE IV IAEND, 203 VHEIT,
fERIOHEMED A = X XS T T, FUFREIEI Ve OR CHRMCHE S D, ftho
BB THREERZA, CERTIR LS, avHERE avieln, (bFELPmicIns 2 &<
FEALFRILERTHEAIN TS Z LT, HETOHIMERDHDH, A CICAD THEH LT
WHHEEL, SIALERECTHA SN TWOHGELFRILTH D,

9.1 AEt

Z=a—I—7 iR CKE) OERKELHKO L Ea—I2 LD L lRART— FF &2 E1H
LCHHZL-BEIL, 6 M2 18 43 - 7= (Finkelstein & Jacobi, 1937), I— KT F D&
BUZ L% 3 vFEOREF, 1,200 mg (17 mgkg AHE) 725 9,500 mg (120 mg/kg ARE) 12725 T
B, Efl, B 48 RERILINICIETE LT\ D, | RO BEREE]TIE. BN, 15
gDIAVFREI LAY U LEREKLE LTERLEZA»->TEY, #0518 K& O
B3 UFRREIX, 2.95 mg/mL T o7 (Tresch et al., 1974), BIEH 7 £ 72 1L BSEITE W
8 TR B AV BMEAERITIT, MEEOBUR. Mtk TR & IHILETRIE ., B & S VR,
ffide, wmbtEE ., Y > F— 2 JFIEIZAENE. B A2 % % (Finkelstein & Jacobi,
1937; Tresch et al., 1974; Dyck et al., 1979; Clark, 1981),

9.2 KBS L UBRIE

RERVI—=R(URBY VR, FFRY VUK - XY UERE - RXE TR T T H
IZ 5% EIT 10%EH) DIRFTHREG L TRERIEAH Y . Ny FT A P bEEER L
B 8 412DV T, Van Ketel and van den Berg 28t L TV % (1990), V& U o H 5~20%
DIREOI TN T LATHRBREIToTLEZ A, 84F 5 A TIIRILRREETH -T2, 3
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HOBETI = FF U2 HOTHBABREZT 72 25, BRI EZRLIEZ &b,
RE R = FCHT L7 VX =%, I URICHT DB L - THIE S L TRENE

RN Z & DIRIB S 4L TCTU D (van Ketel & van den Berg, 1990), 3 VR & H EEA O GIZ X

V. =R, MBI, KB SUKR, WERIKE, La v 7 R EOFEMSHEZ D Z LR

WEINTWD, 2L, ZNOLDORFERISIE. SURTHARD T 20E v

U E KFHBRISIZE D b DO TIE R, SURGTHEZAIOEWRGEIZL > Thl &

S TWB AHEMEDY & 5 (Sicherer, 2004) ,

FEL BRI Vb ~ORNIRERICE > T, IURBLEFEINDREHRENRAELD Z &
WD, ZhE, M TEREUEO —FTh V| FURIRMERE & IXEBEfRThH 5 LB X
541 % (Rosenberg et al., 1972; Stone, 1985), FFAIZER L, SEHRIEBE T, Znid, &K
U CHIPEPE ORE IR A 2 B, DU, (R, R RIOBRT 2 2 L 3d 5, Rz a Uik
YRR PR AUE, EREWA L, 16T 5, BKRCRICE D &, I URBHAEUIE
BNZH T 5 I O DIRFEEIT. 300 mg/H (5 mg/kg KE/H) 75 1,000 mg/H (14
mg/kg {KE/H) 272> T 5 (Shelly, 1967; Rosenberg et al., 1972; Khan et al., 1973;
Baumgartner, 1976; Kint & Van Herpe, 1977; Kincaid et al., 1981; Soria et al., 1990; PeZa-Penabad
et al, 1993), 7272L. THSHDIEFIDZL I, FATHRBRE ZIUCBE L2 3Eminfn, =
VRIS T DU L TWDAREMER & D | R EM O 3 U392 1B 2 MR iE B-IX
JEBFRIZ DN TR, AR L L TARMZRREAZ,

9.3 N HREDHDESIEDF

U FROMBIEIRUC L 5 ER 2B, ASUWGERTIEECHIRRE . FRRALVE O
PEAE - SWOFHEICHN D, TEEEBIB~OFFREN, FUIRIRES 25 “RAICAET
Do HRHRHRA~ORETIE, FARBEAEIR TIE & FARBMERE TLEIEO M T R E £, £H 5
DEFETH, RIETEOE R (FIRIRR) BB D Z LB H 5,

FUHRE, HRBREALED Ty & Ty O THY . FARRSIEF ICHEET 27201
VERILRTHD, FVROBERNA T2 THD & FARBROBERE TRESCARBEMEAE R 2
5, IFURBRENDRNZO, #HITTHEIED BRI REL TREC AR IRIEA & & T
VN D HEIEZ 0,

IUREREOEED LT, FRR~D I VRO AR LA S UROARKEZ — Y
(AT 228, AFARZESRISCTa vRz BT 2B IMH SN D Z i3y, =
UROEBRERORENKRE <725 & FURBRHEAEREE & 72 > 72 RIS, TSH (24X Y
SUROBHPMEES L TWEHRBEN SO, 3 vROBHBAIH S D, I VLo
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FHEROBRENSHITHMEDL L, VWDWLAMT ALV T F v A a7 RNV FIRIR
RVE L OREAN BB T D (Wolff et al., 1949; WHO, 1996), % #H Tk, Z Dk,
WO LEMET ANV T F v A 2 THENOORERE Z VD | ARVE B ER LoV
KD, M OFRIRA VE AEORIEZRZ TR 2 6720, R BRI FURIREEE 2
boHE, AUYORMEE L ITBEEOBMERIUC L > T, mHF D T; EE T, EAMET L,
FORIREREIR TIRIENE Z 2 2 203 D, Zhik, BT+ V7 F v A a 73R S EE
TERNPoTZZENRRTH S, IV FEOBRABEID K O BRI TREIX, @57
A UREREFIETIVUE, EEAEITIEFERIRREIZR S,

ELBFE S Vb ~ORNOBEREIZ L > T, BERS|IEH I INHIZERHY, ZhiC
SRR RN N B 5 & oD (Hom & Kabins, 1972; Kurtz & Aber, 1982), #i5 ST
WD EERAER] Tl IZIFHE R < FeATIRE GRF IR D PAZEMEMZRE) ¥ H 0 . 2Dk
FDTOIZ T AL U D DB OER (FUAER, S EY — VAl AFLFY o F R
E) L bITEESN TS, BRI Z > 72l A BED —f6] (Kurtz & Aber, 1982) T,
FUEN I LAV T AELT), £ 1,080 mg/ HOAET, H 15 FlROKG I TEH
V. EUEENE, I o b ) v AOFEERIENS 2 B THEE - TV D, FEEERBOIEIRE
D, VBN (I LD AL L TR 1,440 mg/HOHETHA KRG S, #5B%
25 8 HBEICHENE Z o To AN BEO—FITIE, BEUX, 3 VbV v LobFik)
53 HTIEE > T\W5 (Horn & Kabins, 1972), iRIEEDT-H, 7oV & L big,
AUFEEZ(E IV T LAE LT 1,620 mg/HORAETERS S, B S A kit
?—1451(Horn & Kabins, 1972) Tix, FEEL, I ULV U U L DGR IENS 36 KiH TIH*
ST=MIA T T AOHEREIZL > THRELTWA,

931 HFREMEENRE TIE

IR (T~15 %) 255 L U<, PEATEmoOBEKRToa v#E (I b e L) EREMN
462.5 ug/L (n = 120) Ol & 54 pg/L(n=51) OHIKD 2 % AT, FARIROIRFED Ll 23
{77z (Li et al., 1987; Boyages et al., 1989), JRH = 7 RIREEIL. ®iREREDY 1,236 pg/g 7
LT F = (RIBEREN 428 ug/lg 7 V7 F =0 Tholz, R I 7ALHEE ORI EMI D
SUFREREOHEMEZGLICHTZY . EFHIRETO I VO RFEINEOIRERE L |
Konno et al.(1993) & Kahaly et al.(1998) 23 # 5 L T % 24 IFf]IR T 3 7 FPERIZF LW
ERE LT, (KE% 40 kg, BRIENGIAE 2 (KB D 85% & i L. Boyages et al. (1989) 234
LTW53 VR LT F=Uba AT a U REBREOHEMICERT L &, mREREN
#7 1,150 pg/H (0.029 mg/kg (AE/ A ), AKIREEREAKY 400 pg/H (0.01 mg/kg RE/H) & 725,
WeBRE TR, FIRIRERE L, MR RIRA LT EE TSHIE G IEH Th o728, Mk
FERED TSH I, A EIE Do 7z GEEGHH EAREE -2 A 33T P < 0.05), @&
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TEERECIX. FURIBIEORREERN 65%., 7' L— F 2 OFRIMEDOREBRN 15%TH Y . K
JEREERECITHR IR ED FREZEN 15%. 7 L— K2 OHRIIEDOREZN 0% Th -7,

Paul et al.(1988) DFERTIX, HURARGE A & PUHRIRPURIGE OREERE S 72 < | HUR AR RE
ISIEH CREFEZR RN (B 9 4. &tk 23 Z)ic, 2 uENR (I Ukt R vLaE LOkEL
AR CHAROKRS SN, 14 BEChl=-T, &tk 9 4z, 3 UFEMN 125, 250, F
721X 750 pg 23 1 H 2 [\ (ZHZ4, 250, 500, 1,500 pg/HIZAEY) Fh5-S4v, B9 4121
HE, 750 pg 28 1 H 2 [A1(1500 pg/ HIAHY) Sz, [FFEO ST 5 42, BERLE HIREE
ELTRELE, (oLt ik, 22 sd 1| FROME T T, 2 FEEOH
HCHRBRMNMTONT, ) I Ut E 53 5R10 24 WERR T 3 U hRtt &I S0

3 REREOE REITN 200 pg/H EHEINTZ, XoT, 3 V{eokBEEIL. £
450, 700, 1,700 pg/H (KE %A 70 kg LIRET D &, £ 0.0064, 0.01. 0.024 mg/kg {KE/H)
EHEH I,

Paul et al. (1988) ® Z OFBX T, 1,700 pg/H (0.024 mg/kg K E/H) O HETEE S - 98E
(X, BHRNCHER LT, MIEH O T, BEE T, 8 Ty MAFEHICA BT T (5~
10%) L. IfiE TSH EAHEHANSAHEIZ L5 (47%) Uiz, &GP ORLE oL, IE
WHRIPHN CTH o7, F72. 250 pg/H 7213 500 pg/ HOHET, I vFEr (I vibr Y v
AL LTC)14 BB SNt 9 A TREBEREIL, 224, £ 450 pg /H (0.0064
mg/kg AH/H) £721% 700 pg/H (0.010 mg/kg IR/ H) I, MG AR/LE Al & FURIRERE A
BEREITRD N o T,

Gardner et al. (1988) D[RR DOFER TIE, fEEE CHUIRIEAED IEH 72k N B 30 41, (R
22 RN (I e E LT)500, 1,500, 4,500 pg/HDOAET, 14 BEEO&EEG Sz,
3 vk &k 2 A1 24 KR o = O P& 256~319 pg/AIZHESWT, I R
WIEEUEIL, 800, 1,800, 4,800 pg/H (9 0.011, 0.026, 0.069 mg/kg {KH/H) & HEE X T
W5, ZORBRTIE, I VEROKREIRE. 800 ug/H (0.011 mg/kg RE/H) Tk, g FR
JRA N AE & fIE TSHAE~DORBIIZED S e > 7243, 1,800 ug/H (0.026 mg/kg IAHE/
H) & 4,800 pg/H (0.069mg/kg RH/H) Tik, HHANIHE LT, MiHHR T, 8 & 0EHE T, 8
2y NS WVREE A —IBIEOIK T (10%) 2358 i, IfifE TSH 2 _E5- (48%) 23788 Hi
TW5,

Chow et al.(1991) DFERTIL, FEEE THURIR~V A% o 2 —BHUIREEME D @lin Lotk 30 4412
FUENF LAY A ELT)500 pg/HT 14 B E/213 28 HREEH KRG S, &5
BEX, SR 7 ARG B U, Mg T, A EICME T L, Mg TSH fE2
AEICEA Lz, ZlbORE S Z2VHT L L FIRBEALVE AMEOR FIXERKICHET
(X722 7228, 5 A4 OiiE TSH i, 5 mU/L ZHx Tz, FRiOARFE T vHFEOER
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BiX, BRI Ao REE» S, K 72~100 ng/B EHH SN, LERn-T, I vk
DORAEREIL, £ 600 pg/H (VEDIKE % 69 kg & ET 5 &, 0.0087 mg/kg KT/ H) &
iz,

Laurberg et al. (1998) DA TIL, T ~—27 D2 F T2 REED, I UHREIEDN 40~60
ng/H (0.57~0.86 pg/kg A/ H) DIER 423 £ (66~707%) &, 7 A A7 R, 37 HEH
A 300~350 pg/ H (4.3~5.0 pg/kg IRE/H) OFER 100 4 T, HFIRIRORENS il S 7z,

3% TSH fEANEREPHO EFRME (4 mU/L) L0 @O AOEIE T, SERERETIE 18% T,

IRFEEBUERED 3.8%IZHER L C, AEIZHED -2, I TSH A% 10 mU/L XY @V ADE|
AL, EEBRERED 4.0%, KEIEREN 0.9% Th o7z, miEe b, g TSH FfE O R
i, ZMEOFNBEL Y FEICE -7, MiE TSH fEA% 10 mUL LV EWATH, 1
H Ts DIETIEERD BTV, Ko T, #BREF IV b FURIEREIET & B 528,
Mg TSH SEOMREEROE S AR T L O, mna UREBINE L ANBMEO R &
ORNIZBIEN RO 7z, MiE TSH fE28 10 mU/L KV muAixndFhnd, migH bt
EREETH 722, AR ORAIE, LT, Toy~v—2 D=2 b7V RERFDOFIZE
WC, 7TARAT U FED 2 <RBO BT, (REIE L SEIME TR, BED I3
BLTRY, I URBIREDFERAN DR WGEIIHURIRNE & FUR R TS, 2 v #
BRESHSIICEZOSEA T HRISRERENE Z > T\ d, EHEOIX, BEDa UHEX
ZiE, BEOL ACREEFIRIVEREZ HARRERIEL TS 2 &, 2, FRRREoAC
UKL, BEOLHRBIZBEWTHEREZEDREZ TWDLZEZ2RTHD, HDHWITH
WIREDO BB RETH DO THLZ EERBR LTS,

Szabolcs et al. (1997) 1%, F—1v v /D 3 SOMIKIZH HEANF—L T, ANFEE (=119, F
EOHRRAE 81 5%) D2 & FEM L, FIRIREEO A A1T o 72, FAgiL, 3 v#
RZHEE D) —JE, 1950 AR5 F URBIMBRE ST O TVDH AN
X7, FURKEEIUIEE ST = B Th oo, HEORE., HIRIREREI
TREORERE L 3 URFBEE & ORICHBANRD N TS, N H Y —JbE (n = 119),

ABRET (N = 135), NA V=R (n = 92) DWERE DR = v HERE L, ThEh,

72, 100, 513 pg/g 7 V7 F=T, I UREREIL. £ALh, K 117, 163, 834 pg/H
(0.0017, 0.0023, 0.012 mg/kg RTE/H) . M TSH @A A2 MG HEAE T, AR O R BRI,
ZHhZEh, 0.8%, 1.5%, 7.6%TH -7,

I OR AT EGIZE > T, PRI TTENSI SR SNGL 2 &2, £ < 0k
THERINTWND, £ HEDNL DNORERIZONT, LU IR Z <25 23, FEAlE
&R &2 B = & (ATSDR, 2004)

HER R B OBEERE D 720 W ERER N 7 412, i3 VAKERT ~ T 7 U v OKICHE
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CICAD No. 72 lodine and Inorganic lodines

THEIMERET D) DEMENTNDE 7 L—"—RU 7%, 7 BEAER(
U % & LT 32 mg/H) 72 Bk (Georgitis et al., 1993) Tix, &5, MiF T4E & T EN
FEFEICA IR T L, Mg TSH ESHEICARIZ EA Lc, KEDV S FANFZ 2~
WZhD~T 4 HUBERERE S Z—C, @ERRT T 47 8 41T, @@= v{bKkERT k
Z 70 OFERI(1 §EdHT- Y 8 mg DIEEES v RA T D) 2w H 452, 3 » HFRA &
. FRROKE X, BERE, HHE T VRO IAHBE~OFBEE TR 5 Fi1m X RWBRBT
a7z (LeMar et al., 1995), FURIRBERETLEE & FUIRIMERRIKR TIE LR b 2o T2, 1E
WRWBREICRB VT, BoKAICE 3 TIKRFBT N7 70 > v O8ERE B EICHERT %
ZETaAURERELEEZ A, AHET TSHARIFMEO FRIIER 237D b,

LeMar et al.(1995) OFRERCIL, A UiBRT A T, 5 CHURIRERE DS IEH 72 8 44
W2, GUHRE (P a— AEIFKICHEM LT-im I v{bKFEBRT b7 70 & LOK 32
mg/HOMHET 90 HEEER I, #5FI2, BRBOEBEOAERBEMNBTRD 51TV
50&5¢¢%\@ﬁ%u&ﬁﬁwﬁ%ékﬁofwéo&5¢JmﬁmH@®ﬁﬁ&L
ADPBOHINLTWND, EOHBREICH, BAMERRBHEREIR NEIZRD b TV,

TR CHUR S RE N ER A B 10 £4lc, I vFEL (HELFUEEawHEL L)
27 mg/H O &ET 28 HFE H 5 L7235 (Namba et al., 1993) TiE, HRIROMRFEDHEE
FINCAHBICHIN U7, myEiEsE T, EE T KT L, Mg TSHiEE A e a7y Al
iﬁ%’iﬁbtﬁ EXWTFh b IEFRFHHCThH o7, £, WThofEL, REORYE
26 28 HLUNIZ IZHE-> T\ 5,

FR IR B D R B O BEAEE A 22 < | SRR CTHUMRIERRE DN IEH 22 AN BME 33 AlC, 3 Uk
(L EIETE L0 0.3 meke (KE/HE721% 1 meke (AT/HOAET, 14 R HE
B = 7275k (Robison et al., 1998) T, FURIRF/LE L OREIZEDBD LTS, 1,
BERE, TIREREE b2, mAERIL, FROENLT Y v a&gE)FEICHER L T, Jf[L‘{ﬁ
TSH fER DT TH D05, Mt A RIS EA Lz, Mg ToEE R T B2, HEHN
WCAERZTRDO N TWRY, TOEREET S &9 72 B CORBEERS, L &5#
TROOLNEN, T BEEHTEHRO LTV, 72720, BRRBIZ T, WMEICk 5
BEDTERIZMEFEO SN TR, ZORPHEMRIZHONWT, FEHELIZ, MREOCI VR
IR A RS XD 2 E R LIV TV A 729 (Gosselin et al., 1976) . = 7 FE41DFEE
(K L TWD AR H 5 L~ T\ 5,

fRERRE CHURIRBERE 2N IEH 720N 11 412, I U FE &2 (s LT)25 mg/HOMET 14 A
Fe G LIaABR T, s TSHAEO SFEMERSAEIC ER L2, IEFR#HHAN TH - 72,

F O RO TIT, BEEZRMRA 4 412, 3 UHESK 1,000 mg/HOHET 11 HEFE A
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CICAD No. 72 lodine and Inorganic lodines

M5 (Jubiz et al., 1977), /NSWOFEFHENCEE 22, MG T4EOFEHEOK T &, 1
ETSHAED FANBD SN TWE, 202 >0 L. #5H1E% 1 BELNICTIZRE-
TW5,

Zhao et al.(2000) (X, PELEFE D 65 OFFX T, /IR (5~15 %) OFRBIER ORER L
JEEHE ORI LR D 3 7 FIRFE A il Uiz, FURIRE O B & RIS R o
HMAS, R E U FRERAANCERD DL, R U FEIRE 802 pg/L & 1,961 pg/L 1281
% R PRIE O REERIE, 15% (R 3 7 FBIRFE 802 nug/L) ~38% ([A] 1,961 pg/L) T, HRARIA
FEFORERIX, RURPI vRBEGRAICOVT, 5% ~17%Th-7-, £7-. Zhu et
al. (1984) OFRAEIZ L 5 & PEINEMIRO, JR5 3 0 FREOFEMEN 1,423 mgkg 7 L
TF=2k 2,097 mgkg 7 LT F =D 2 OORTIE, BURBIEN S WHER TIEA L TWD
%o BRI G TIE, BOBPKHISRRENCEH £ TV D I RS, MU IR AR E O 5
AT I U RIRE EAOFIK Tod 5 AN & 5,

FA = U TINIBT D RKELEREEDOR T T 4 7 x5 & L-HWrdid (Khan et al.,
1998) TlL, H/K#w2>H OmE 72 3 7 FRITEA LT, FURRRE 0 R I IE 2 S A C %
LTV EBRHLMNIESNT, BT T 47T 96 £, 46 IZHIRRIER, 29 421
75 TSH EfE, 4 4 \ciiiE TSH K258 b iz, 88 Lk o 3 ki i,
T 10 mg/L ThY ., ZOfEIE, SRk LERSND 1 Bhizv o3 viehofs L
TIE 50~90 mg/ HIZHI YT 5, BREDKDGiFlZe 3 v FEERE LIZE 2 A, HFIRIMERED
HEMIZODNT S IET 2R - T 5 (Pearce et al., 2002)

WEEE 2 I L T D FUIR IS REIS TRE OB T, Md T\ O EHUR (0.4~0.7 mg/kg K/ H
WY OFIA RS S AU TV D (Tajiri et al., 1986), Z OFRERTIX, HIRFEAEANZJFREME DR
JRESBEIR TIE & 72 o 7o /B 22 A& xtB e LT, HURIREAEIR TIRRE O B Z8 0 Al % O FF
WA Thoiiz, 3 UROEIRA 3 HEHIRT 5 &, 12 LA IXFRIMSEN EF IR o7, 2
O TAGE ] BEOBE 742, I UHEE 25 mg HOMBETREG TS &, £EICHIRAE
RMENER L7, ZOMARER (22 4) DFKD O 10 4 TIE, I UVHEOHLEHIRL T
b, FLRIREEEE 1T E SN To, AT A 7O BURIRFSREIR TE & HE S e 12
DO, 2 AT E FEOICER(ZENZEI, S UFE254 mgH, 43.1 mgH) LTED,
D 10 A ldTdE EO 3 v FE(~5 mg/H) ZEBE L TWe, MERAER T, ity o 7o
R IR REAR T B 11X, BORIRICIRBPE U v SERVE BUR IR OB 3588 D, FE7]
Witk & A 7 O FURIRBEEEIR TRERF ITIL, KV EEOFRIROBERZRD bz, b
OFEFRIT, T URBEHIROZENTNLCT < MBRFIZED R BIRREE 22 Rt &
A 7O T RIS REIR FREAEAET 5 2 & 2 PR LTV 5 (Tajiri et al., 1986) ,

SURPEEICEEN TV DR (BAN) BN S TWD BADIRFEHE 5 5 AT TORRA
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1,061 44 23512, 3 U OBEUCEE U 72 BRI S O RAE =R AT~ 5 41T % (Konno
et al,, 1994), Vh/EMulECId, PRERIEIC Bl L. ifiuiE TSH SO EER &R = vk
REOW FRHEEIZE D> T, MiE TSH E &R 3 U WIRE & ORICIEOHBNZED b
A, IRAHUE O MIE TSH S ORGSR LR 3 VbR E S E O RER L& OMIZIEOEE
NI HAL TV 5 (Konno et al., 1994)

Casey et al.(2005) DFHA TiE, FURIRBEREDS EF 2 BB HB T 5 T4ﬁ(2f %, FPEICEAfR
L. OWTCTITHEBLZ TN AT OHAERIC, MR ERT 25 & Z 3 etk
WD EMHEIN TN D,

9.3.1.1 #HEEFRKRHBEENE TIE

FEART P ORHMADERIZ2 3 U RIS D & Hr AR R & @%H%ﬁ%ﬁ‘éﬁ?ﬁﬁ%l
SEISNDZ LD, WS ONDIERFIHE TRINTWD, BRI TIE, —MKAYIZ
EORHMARERIT 1| HHTVEEIV 77 LT, @EShTnd EPTE&MEE“@ 130
mg/H T& % (Martin & Rento, 1962; Hassan et al., 1968; Iancu et al., 1974; Penfold et al., 1978;
Coakley et al., 1989; Bostanci et al., 2001), Vicens-Calvet et al. (1998) DJEFIRE D MEiL, 4F:
Rz, F U FEEK 260~390 mg/H (3.7~5.6 mg/kg IAH/H) DHEBETERL, +ENOIE
RIS HARBRIEZNE Tz, ZORRIREILZ, FERNTLART X A2V iREShEL L,
HIA BRI R & L L REBIZEER Th o 72,

Gﬂmﬁdﬂ%ﬁ@ﬁ@ﬁiwﬁﬁzﬁm\ﬁ%¢’E?MﬁU?A%EWL%ﬁW%@
TNEN 234 g & 324 o), FLWEA, HRIREIC X A2 EEEBICBE L 7-APHETREL LT
I/\éo

T~ — 7 DAY FRRZ M TIT O R ~0 T bWk O FRER (Pedersen et al., 1993)
T, A 28 41T, I U 200 pg/ HOMET, R 17 HE~18 BB 25 HEER 12 4
HABECHEAES S, HIREE 26 AT b G Shvieh o7z, SERBHIART O W EED R
HE LR, ZR 51 pg/l & 55 g/l Thotz, R I TALBIRE D 24 Wi O
P EETEL, REEZK 14 /A SREL T, FaioRFM, a3 vROBIEITN 75 png/L.,
3 U RORBIEIL 275 ng/B (4 pg/kg IRE/H) EHEE Siviz, HAROIMIER T, i, 7
T4fE. T3 fE. TSH fEIZIL, W CRENICAEREITERO AT, £o, WTINoORRIC
b, RECOREMHEITRD bhiRnoT,

KAy oavF#ERZ EBb DM CIThb i idm~o =3 v FAikh OBk (Liesenkotter et
al., 1996) Cix, s 38 £4lZ, I VRN (I VLT MY 7 AL 1L T)230 ng/ HOHET, 4F
PR SR ELRIE ARG S, SRR 70 AL RS S o T, BERTORF
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I UALIREO R RAEIL, 53 pglg 7 VT F =0 Thol, TR KV, FRIO T v
3K 90 pg/H, T UROMBBEEIL 320 ug/H (5 pgkg KE/H) EHEE Sz, BERE.
SRFEIC I LT FLIROFRRO RS A ZISHEAD L (P Eix, < REE2S 1.5 mL, #&%
HHEAY 0.7 mL) . FURIRER (>1.5 mL) 23, #5838 4) DFLIE 1 4 (2.6%) & xHHREE (70
£) DI 14 4 20%) 12RO Hivlz, ZOREBRTIX, HEm-CRrERIC, FURIEEEIS TiE
F T F RIS R TR I IR b oo EHE STV DA, 1iE TSH B % LIS D
M B s STV RN,

9.3.2 FRIRBEETESE

FeEOMRDLT, WRI7Z2 3 VISR ARE S LD & FRIREERE T TEEN S S E Z S D,
PR » BRRAOSCRIC & % &0 RURIREERE THEIE D i b LS Z 2013, I UHERZIE,
RO ERIE . BRI A GREEIPERRIRIE, 2L — T AW &) OB A HH AN TH D
(Fradkin & Wolff, 1983; Leger et al., 1984; Paschke et al., 1994; Braverman & Roti, 1996), 5
7R FURIRE 3 72 < 0 FURIRBERE 2N IEH 72 KIS, 3 U SBREFEME FNR IR RE U RE 25k &
o TIEFI DA 41TV 5 (Savoie et al., 1975; Rajatanavin et al., 1984; Shilo & Hirsch, 1986)
B, HEDOT—=ZPRINTNLDIE, T DTN TH D, 15037 FUR IR B O BEEE
PRTRUN 72 K D NMEDSER] (Shilo & Hirsch, 1986) Tk, MBEDEEAIDOIE T, I UHE A 2.8
~4.2 mg/H (¥ 0.05 mg/kg (KH/H) O & TEEL /2R, BAMEFIRBRERE TUHERE 23 2
D, SERIOEBUTIEE 6 » AT, FRIRORBITIEFICH > T D, 15 D BYEDIES]
(Ahmed et al., 1974) Tix, I UHEE (I LIV 7L ELT)1,440 mg/ HOHET4 » AM
B LRR, FRISERE TCEE S Z 0 . I Ukl U v A0EEHIEE 6 » AT, HHIR
BRORIEITIEF 2R > TV D,

1 HEDIEFIBFFE (Vagenakis et al., 1972) Ti&, FEHaM: FARIRIE O BEAEIRE D & 2 fdffe T Hk
BREERE DS IE R 7o s N etk 8 42, S uEN (I ulbh ) v AofafiEik & LC) 180 mg/H
(2.6 mg/kg RE/H) DFHET, 10~18 WML Iz, 8 4 4 £1C, BEAMEH IR
RETLHESENNE Z 0 . I UBEfhife A hib 32 & RS HE L 7=,

F—A YT TIThivE 1 HEOEFRFHA (Mostbeck et al., 1998) TiX, 1991 4Fi2 3 7RIk
I IOV TO EFRENMTbN DRI LRI, A—A N T ORES Y ¥ —
(B 5D HRIBRENMTHONATVD) THRE LIEBEEEZRE LT, HFIRIMSEAETLHEE O
FERFEAERDBRE SN2, IR I UAIREE OB, FREERTAY 42~78 nglg 7 VT F
=, FHEEEDY 120~140 pg/lg 7 VT F =0 Tholz, TNLOEIZ, RE, 71~146
ng/H (1.1~2.1 pg/kg KHE/H), 225~263 pg/H (3.2~3.8 pg/kg KHE/H) ICKEMY T 5,
1987~1995 2, 19 » OB EY& L % —T, 392,820 4 OEEPNMEINT, FL—7

41/41



CICAD No. 72 lodine and Inorganic lodines

25 & RPED BRI O B RIS BITEEICOW T, ZRENOEMBAEREL, HEZ O
I (1991~1995 4F) & FHIEETOHARM (1987~1989) THM: T2 &, W9 o FURIREEHE Tk
JEIZOWTE, AR Y A7 ERNRBD LN, MY A7 BR@ENhoT=Dix T v
— 7 AFOLA T, BMEE T 2.19 1% (95%(E X/ T 2.01~2.38 %), ABAMEE T
2.47 1% (95%ISHEX M T 2.04~3.00 %) ThH o7z, FHEFIIAR & PG I EROBROT
2L - T, FHEBEOHIR TIX, W50 %A 70O FIRIERETTHEE S A B ISR E53
HEMAFEO B, REAMOHM TIIRD bR oTe, ABEBBROREROT — X %
1990~1992 4 & 1993~1995 £ 2 SO & MR & Ff T, TNk T 5 &,
HUR RO B A TE B STHEIE O AR U A 71X, BHOF N LML Y bE <, 50 Ll Lo
50 LA RV @EhoT, FURIREERETTHESE (BAME £ 72 XN B O T R COM A 5 Tr) DOFA
Fix, ERTOHMN 10 TAHZY 70.1 AT, #i#E#Z, 1992 Floe—7 22 L, 10 T A
HT=D 1084 NE7poTnD, A—A U T TIL, 1963 5 1990 HF TOHM, FIR
JRIE 2 PR32 BT, BEMHA~D 3 7 REM (& 1 kg H72V 7.5 mg) BTz,

S URRZIZE HMITIRERIREZBG 35720, BFICI vk EfiaT o &,
HUNIZHIR SR TTHERE BB E DY 2~4 fSHEINT 5 2 &3, ¥ A~ =728 5 HR IRk
RETLHEIE DRAERIZONWTHED BT —F TH/RIFL TS (Connolly et al., 1970), = v
B VT LEXACHIML TERB AT TR Y, HEIE.  80~200 pg/H TH D, 24
RefR o 2 TPt & OSEME L 0 | kR 3 VbR E IR, 9 230 pg/H (33
ug/kg (RE/H ., #PH 94~398 pg/H. F721% 1.3~5.7 pgkg K&E/H) L EZ2 5N DT, &
IMEDO—HIZ, WIS N7z S DA OHEAETRICH Sk LTV 2 ATREME DS & % (Connolly,
1971a,b), = U FHMAGEALELAREIS . FUR IR RE SCHESE DR AR R b @ h - 2T, 50
ke Lh b Cd - 7= (Stewart, 1975; Stewart & Vidor, 1976) ,

77U ITBNT, FUERZ - HFHERIREZ IR T, I3 U RIRINE A I
DANT, TORREGERPELITMT 5720, B EZ M KRR 2 5 S
#U7- (Delange et al., 1999), FHAXI Gk = & I MAE 2 (288 L7/ (6~14 %) DEEH]
100~400 £ 75, JRERBREBEORENED L, THENOFTHA RO R AR BRI
THEMREMD 20, EFREMROFEMPENTONT, P A"T = Tika vRIFRINESR
FITHHAS B ANSGND L9 ->ThE 18 5 AT, HARIRERETCHEIE DR AERN 2.6
fFZ(0 TABHTZD 28 AnD, 10 TAHTZY 7.4 ND) EFH Uiz, FBIEH D 90%03 LT,
RAERNR bEDPSTEREBIT 60~69 M Tholz, IxbEn-o oKX, FREMERFEE
FORARIE (58%) & 7' L —7 25 (27%) T&H % (Todd et al., 1995), /NEDJRF I LW IX
Z O, 5~10 i EH/ Uiz, REBHITEE T3 vkl & LTl shTwa iz
B, RTRENSEREZENT HICH72 0 KRERFERENE LTS, BT a vk
%E®¢%@ﬁ\Eo%mﬁ%d&H@L_bﬁoTMﬁoﬁﬁ&@@#%ﬁ@éﬂéaﬁ
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b OHEERIL, T, 500 pg/H (7.1 pg/kg RE/H) . 15~100 pg/H (0.2~1.4 pg/kg 1A
F/H) ERESNTWS, arI (YA =) F7MTIE, g vERZEHOARICI Y
FIIMERID ANOIND L HIZRoTHhEH, JRF I UAEREN 16 pg/L 7° 5 240 pg/L
W ERT 5 &L bic, RIRRPEEREOHS 5 L7 (Bourdoux et al, 1996), —JF ., &
IHND T OOFTIE, I URBMMOROELEGIZ L RAZIRFE LS, FIRIREGE T
HEIEITAE T TRV, 480 mg @ I UHERINMOBR AR GIZ L DGR EZHABLTHLDL, 6 &
HHEL 12 % A BIZEHlZ T, 12 5 H B, 1RFEE(70 £4) 1, KRR CRIBH) BE (65 44)
(ZH LT, e Ty fE2Y 35.8% LA L. 0EHE T3S 25%fEKF L. TSH fE2Y 50%EKF L,

ORI DR & 3 EICHD LT (Lazarus et al., 1992), =22 2 TlE, 47 mg £721% 118
mg O I VRFMMZEEROLL L2 2A, 81 FMlica vRBRZERSE 75 4 22~
23 ) IZB W TEIER DGR O BTz (Tonglet et al., 1992)

A A A TIT ORI (Baltisberger et al., 1995; Biirgi et al., 1998) Tl%, DI v
REHEN 1.5 mgkg "5 15 mgkg (251 Z B G 72mi21C, HURIRBERE TLHELE O R A 5
DB, WBREEIL, 109,000 4 Th 7=, R I IO FEMEIL, wiaa
2390 pg/lg 7 VT F = MRS 150 nglg 7 VT F =0 Thotl, ThuE, FUFEOE
B2 170 ng/ B D 280 ug/H (KEA 70 kg ERET D &, 2.4 pgkg (KE/HND 4
ng/kg RHE/B)ICHIN L72 2 L IZF LW, MifaBRE NG 1 FRIIC, 7 b —7 AW E I3
PR 81 BRI & 32 W7 S 72 HOR IR BE TUHESE O I T AR 1T, 27% (10 T AH T2V
62.3 A5 #9980 AIZ)HEMN L 7=,

9.3.3 HHREE

R A O RITIEE R BRIE O 2 3 M SR L, FURIRIEDSGE O H D 2 & LIS EERE T,
BEME D FUR RS REAR T E & 72 13 FUR AR RE TUHEE P R IRFUARASZR D S L7 WV ER AT
7R EITI TFEQ00 ug/B) DWT I E 12 » A RS L7255k (Kahaly et al., 1997)
TIEL, FURLERETIE, 77 BRI LT, FRBOEBEAFERICED Lz, 37
FUERETIT 31 4% 3 4 09.7%)IC, A urZu7 ) MEO B EFRR 7 1 Y — L5
RIGHENRD T2, 7T BERBETIINWT ORI b RBO bR oTe, 2D 3 /DD
B 2 AITHRISAEIS FRE 2 50E L, 1 & T FRIRERE TUHESE 2 %0 L 7=, 3 vt D
fifa a1k T 5 &, 34 & b HIRRALE L ORBITIERIZR - 72,

kR DO 7R (Kahaly et al., 1998) Tik, HGJRMERRIRIEO Z I8 itk d | FURIREEEE S 5
72 HURIRIE DO RN BFE 31 402, I U D U o A28 500 pg/H (382 pg/H D 3 7R ITHY) O
FHET, BIOEE 31 412 T4 0125 nyg/ HOHET, 6 » AMEHE SN, avikh Vv
LRETIE 6 £ (19%)12, A mru7 ) rEfEe FURRE S 7 v Y — AFUEEEA RO Hi,
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KLU T, T RETITRENBD LN -T2, 20D 6 4D 55 4 ZIXFIRIMEREIC FAEIZ,
2 A DSFR IS BE TTHESE I 7R o T2y BEERRT D 6 1 H T, FRIEAR/LE L ORIBIZIE
WY BRI T Lz,

Koutras (1996) (%, HURARIEDBF I UFEE 150 pg/H £721% 300 pg/H O & CHOM &
Bl A, 20 30% T, FIRIRACARERERBENEZ o7-Z L 2HE LT D,

B DFER (Li et al., 1987; Boyages et al., 1989) TliX, = 7RO & A aE 1 OHEE & DR
HIFRD BTV,

9.4 KA

b F T, BERRBEZIE LS ZoN 50, FIRRBAITENRTHY | FBIERIT, Bk
ﬁ1~4x10i:ﬁ@ﬁ2~40x10“6%équ:2%9 SRS, A FRIRS A D
90%% (5 eb, @ IXFLEAD A LIRIS AT T B D, LB A LIRS A D2 W EEE L

CATEPORICERE SN TE 220, %éf#—%‘:tl:ix"“é EREEL W, BT, 2nE
HE LS BB LZRER, BB EARBERADOFIER {2 THY . ZoF L, FREN
AWIZEDHERETIZBEIANLTWD, —F, LAEPNAOEMBRESEIML TV
(Franceschi & La Vecchia, 1994; Pukkala, 1995; Franceschi, 1998; Franceschi et al., 1998; Capen et
al., 1999; Franceschi & Dal Maso, 1999; Verkooijen et al., 2003) ,

HERAIC A ENE S RO EGAE BN E O T, HFIRARILEEDS A ORAERE N BN T &3
HINTWDN, —F, WA A OFASRIT, HJ7 95 P R R IR IE O 22 38 Hiuldl © & o
(Williams et al., 1977; Hakulinen et al., 1986; Bakiri et al., 1998; Franceschi et al., 1998), A — &
N U T CIE, 1963 B RIE~O I TR Sd, 1991 FITIRMED 5] & EIFH
Tz, RYP a3 V(bR EOFENL, 51 & BIFRiAS 42~78 uglg 7 V7 F =2, 5lZ L
ﬁ%ﬁl%NMO%@7V7?:Vﬁ%okﬁ\:hﬁ\%ﬂ%ﬂ\W~M6%mﬂj~
2.1 pg/kg RE/H) . 225~263 pg/H (3.2~3.84-ng/kg K/ H ) IZI1FIE % L\ (Bacher-Stier et al.,
1997; Mostbeck et al., 1998), A —A kU 7, %Dwﬂﬁ@EEl%%%A‘®E%£ﬁ@
B E N CiE, HUIRIRDS A DFRAERI, 1960~1970 D 10 T AHT=D 3.1 Anb,
1990~1994 D 10 T ANBH72V 7.8 NZ EH Lz &ffam-2F 51TV % (Bacher-Stier et al.,
1997), filifath. FLUAMES ORERT, WREEEOREBER LKL TERA LTS LD
B s, LIS L IERANERER O ix, MifARTY 0.6:1, fifatcIE 1.5:1 Thote, 2
WL O B G BT FRIRA A3 L0 BRI OBERETRB &N D X D IZ2o72) 3, FAEFE L
AO—HWTHLHREMENR DD, TDZ Lid, ERLENETHI > TWHEE 439 42k
T, KV RHOEREOFAERN EH L TWDLHANRALNLZ ENbHEISIT NS, F
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To. AA ATIX 1974 H~1987 2, &7, FLEAREFIRIRIESE ORARO EH.. B
PR BRI IS O F8 A R O . FARIRES L RO WD 0358 53T 5 (Levi et al.,
1991),

3 U REREN T RERICBN T, FIRIEDAICET 2 RERR FERA A, 2 17T
Wh, 1, KEOH 7T v R axg ) T O LR R Z xS & U T E G xR
FH 4 (Horn-Ross et al., 2001) T, 1995~1998 72 Wr S 4v7= HURIRDS AU (91% A3 FLIEA A) JiE
BIRE 608 44 & MEAEAZ B XA 7 LT U7zt IEEE (Rl & IR 2 IEFIRE & A &
fW%ﬂﬁsﬁ_owf AUFRERER EORBEPHAEINT, AFEEI UROEBRE
. BYEBEERE, Rx 28O I URGAEIZOVTERINHEY. BIORE
h®m¢®avﬁ®\ﬁﬁ% CEOSWTHEE S e, BFEM I vREOHERREOK S &
WL (3537 pg/H) O A > IR, & BIRWIALR (<273 pg/A) & T 5 &, 0.49
(95% (5 HHIX[H 0.29~0.84) ThH-o7-, HIRIEAA L, BIFONHF O 3 7 HZRE L ORIZE
BIIEO LN TR, FEHE DX, I VE~OREIL, TWOEWILIEEFIRIRSA DU 2
ICFHWEEE RIFTRETHD L BbRD LiEm L TV 5,

B LT, REANT AINOIERZ %S L UTIEFIx G A (Kolonel et al., 1990) T, 1980
~1987 W AU, FRRREACHERS S AL HURIRAY A (91% 23 FLEA DS A) DIEBIRE 191 4
(Zclk 64%) & 5 DORWET V—7"0bFn & VR 2 HG S8 TR Lo xR 441 40,
IUREBRER EOBFENIRE SN, BFMEI UROBIED, AWEIUEER A D
FER L. BRA R BYMOI VREARICOVWTHEEINTEREDIESWTHESINTZ, &
PEDOFERI T, RFREEIC LB LT, BRIt a v R (FrCH g EOMFER G, RBEEAE)
OEWENHEIZED S T2N, KEOEREZ 65 kg EINET D &, JEFIRET 394 pug/H (6.1
ug/kg (REE/H) . *HPREEIE 326 pg/H (5.0 pgkg (KE/H) L7220 | BEEHOEL, TUEEKX
L lehoto, FEBIREE XTRREZ . BRFEMES UROBIEIIE > THOBUSD) T5 &,
ZHEICEB T D RS A OA » XiE, 3 v FRBREICEH L TREhot, 2L

F v RHIFHROICAEBE TR, 4y A a vREBIREOHEIMH L TREL D
fEM b AE TR o T,

I URRZHBIEET 2RHICEBIT 5, TR A L 3 0 R EEE & OREMER, W<
OPDOEFHIHEIC L > THALNTWD, aFm—MNIEICL>T, Ay=—7203av
FRZHIR L I R RIS, 1958~1981 4ED WK 0> FLIRARAS A 0D %6 A2 3R 73 bl
Sz, AV z—F 2 TlL, 3 VEREOEE~ORKED 1936 FoORBIIL, ZDHk 1966
L1971 FITHBENPKRELFIE EiFonizzn, ZoRBREMTfIc, BFEa vED

FEECE DI L 7= (Pettersson et al., 1996), P, A, ZWrH . Husk (=2 o 2K 2 #igk)» =
USRI R ) e B AR L LT A2 EET VN, 5,838 OHURIRMS AJESNIZEH S U
T, FIRIRBSADOMIERAERK, T7bba URBRZHIBONAMIERAERD 3 7HEF L
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Hidsl D 723 A IEFRAE ST R 2 LA HEE ST, FURIRFLEAD A DI AR T 0.8 (95%(F
FEIX[H 0.73~0.88) TH V. I UHERZHIL TORERDMENZ LRI N TN D, B
PEFCRIR S A DFE AR EIE, DY 1.98 (95% I HHIX[H 1.60~2.4) . ZxHE7DS 1.17 (95%(E X
ffl 1.04~132) Th o7z, FIRRAADOTERZZE A OREE LToth+2&, 3 VER
ZHU TIE, IR AT RICH B R IO VD BN, 3 v FE T e T,
ZOMEMITFE O bR oo, I URTEHE, I URRZHEE 2, HELAL RO
EREM BN TH o7z,

HRIRS A DI EZR & HF R IR RIS O 2 R il 2 38 1) 2 ISR & oA bz
DL RIBEDME D, AT = —F T 1980~1992 4E|CZ W S L7~ FRIRD A OSERI T H 3R
O HILTUWA (Galanti et al., 1995), Z OFHEL, RS ADGEICR DT LTS,

B 2 73— N (Belfiore et al., 1987) TiXk, A # V7, > FUTEOI UFRRZHIRKE =
U ISR IR R T D A xR, 1979~1985 O WM H o FURAR A A O FE R
NHENTWD, R a vRPRtEO L, 3 URRZHIEAK 19~43 pg/H, I UVHER
JEHIR ) 114 pg/ H CThoTz, 3 7 FHEKZ Mg CRIES IR L7245 1o 1T SRR IK
THREEIDORRMR (1,683 4 72 4, 4.3%) 1%, I VHEFEBHE (1,253 £ 21 4. 1.7%) £
AREIZEMN>T, ZOHFEDHE AHE LT, 2 2OHlO, ERE THEEHORD LT
NTOBHE (I UHRRZHIEOBE 911 4. I 7 F I /e Ml et IR M) o B 2,537 44])
DAERREAT o T2, HREIK TAEEIAY 1 AL LR G BEOFRIEN A ORERIL, I v
FIC I (2,537 4 139, 5.48%) 2%, I URKZHIE (911 441 27 4. 2.96%) KV @
o7z, MERMEIE O BRIk 3 5 LB O R O IX, 3 v R M (3.8 f5) D
FAE U FERZHI (1.0 5) LY @mh ol WK TREEINRES b BF BT 5k
BRI A DFEEEE 2 DOHIROBERRIK FREE OHEERERICH LTS 5 &0 FRIERN
ADHEERILFIT, I URRZHEN0 T AHZY 127 N)OFH, 3 vHRFE i (10 7
AHT=0 93 N) LW HEIZE N> T,

A Z Y TAEE Itz b 9 — D DIERIX HRFHA (Franceschi et al., 1989; D’Avanzo et al.,
1995; Fioretti et al., 1999) Tix, HIRIRENA DU R 7 @ EH & 5 MEFRIRIED 238
BICHIT 2 20 FLLEOTEERIRE & ORICBIENGRD b7z (v X 2.29, 95% R HHIX[H
1.23~4.29), Franceschi et al.(1989) X, A # U 7 L& IS 2 FRRIRAS A DFEFI DK 60%
25, MO R AE AR IR IE D Z MUl CORBESLEAFEOE L SRR T 5 & LTnsd, AR
RDSADEN IR TRIEL, 3 URNPEETHDL EINLEEH (A, EWErk, 2 l) %
BERICIEIRT 2 2 L LB B o 72,
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9.5 BRZHEH

fRlR &R, milnd . EHMREICHRIREEN S 5 N, LRI REZZ T T D
B, I URFREFTRBEREIR TEIC2 00T, ZORED Y X7 R 0RO
Mz, Table 3127”9, I U RFHIENMEFIRIERER TET, @FIZ 3 7R ERE Pkl
BT 5,
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Table 3. Risk groups for iodine-induced hypothyreidism.®

Risk group / subgroup

. Mo underlying thyroid disease
Fetus and necnate, mostly preterm

Secondary to transplacental passage of iodine or
exposure of neonate to topical or parenteral iodine-
rich substances

Infant
Occasionally reported in infants drinking iodine-rich
water (China)

Adult
In Japanese subjects with high iodine intake where
Hashimaoto thyroiditis has been excluded

Elderly
Reported in elderly subjects with and without
possible defective organification and autoimmune
thyroiditis

Chronic non-thyroidal illness
Cystic fibrosis

Chronic lung disease (including Hashimoto
thyroiditis/chronic autoimmune thyroiditis)

Chronic dialysis treatment
Thalassaemia major
Anorexia nervosa
. Underlying thyroid disease
Hashimoto thyroiditis

Euthyroid patients previously treated for Graves disease with
1| thyroidectomy, or antithyroid drugs

Subclinical hypothyroidism, especially in the elderly
After fransient postpartum thyroiditis

After subacute painful thyroiditis

After hemithyroidectomy for benign nodules

. Euthyroid patients with a previous episode of
amiocdarone-induced destructive thyrotoxicosis

. Euthyroid patients with a previous episode of
interferon-alpha-induced thyroid disorders

. Patients receiving lithium therapy

* From NRC (2004).
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10. B DO
101 HFEMORE L RE KRG

IUHEIL, b T, HEROEHZAEEZ EE IO ) Z TRAIRDILHETHDH =D,
BEO—HE L TERTILENH S, WHO(1996) X, I vHEELAEFEO LT, 1 H
B0 150 pg B4 & =R TlE. S HIC50 ug) BT 20 ERH D L ED TN D,

BHEEI VROERRE LIBRERIIEH O b RIS 2B e 5| S 29 etk
%, FUROEPURRIE, FRBBEREIR T R BE (FAR RO RERIIER) 251 & 2
T~ FUROERELUL, FRIRERETLEZ < HE L. FIRIRBEREIR T 24 <
LaDWMGRD %,

FRRIR 2 (FURIR D RIESUE) (X, I TR OWMBHIEIRE OBIRNR DN TWDH S, BIRFERT
X, RERBEBRICOWTHERERIZE O TR, I kOB aENE &2 i~ B
RONTVWDEA, RIF—BLTRETHDS, a3 UvRBLIOI VOB T 54
B - RAEFBICEAT 27— ZIERONTWDHA, & FOJEFIHRECIX, HikPicavEE
WREFERT 2 & E SN TSR EIL 130 mg/H) . HrAE VS BUIRARAE S B R AR AR K
MEZDAREMERH D Z P RENTWD, mHERAEIUC X 2 BSOS & B E UG
(FUEB)PRESNTWD, IUEELILI OB WIIFREEEN S 5 2 L %
IRTT =X, RYE7=570, RE Rra— RCBURZR A2, 3o bh Vo AR L
RN ERRE SN TND,

HT 9 BRI D 22 38 Mgl T i, HORIRDS A DR O ERHIT, #J59 % H R IR AR
TRE & g E v FEOBERER MO FIZEERH D Z EREO LN TS, I UHRER
BOZ LWL, RS MES TH S L 2B, avREaits L
Xa vFERRZ Lo TLE I EMICHifGZIE LI2GE 1%, JWEEMRAICILEADN A &2
Wr S B0 E < 725 i~ LB 60N AT L 7= (Belfiore et al., 1987; Kolonel et al., 1990;
Pettersson et al., 1991, 1996; Bakiri et al., 1998; Feldt-Rasmussen, 2001), = R EIEN 5572
ARG e LA T, 3 vREBIE E FRRS A OMICAEZ2BEEITRD 5 Twn
720 (Kolonel et al., 1990; Horn-Ross et al., 2001) ,

10.2 AYRDHBENE L MEBEENREELE

/NR(T~15 5%) Z2xt5 L LT, TEOHEDKF O = TR EE DS 462.5 ng/L (n = 120) O Hitsk
& 54 pg/L(n = 51) OHIRD 2 5 Fr T, FURBROIRRED LA 31T 4172 (Boyages et al.,

49/49



CICAD No. 72 lodine and Inorganic lodines

1989), SR I VMR IT, EIREREN 1,236 ug/g 7 LT F =0 IKIREEREDS 428 pglg 7 L
TF=UTholo, #EBREITEE, FRBEREER, MyEFRERALEEE TSHES IE
WThoTeh, miREREO TSH I, (RRERICHK L THEICE 272 (P < 0.05), &
IRERETIE, FIRIEOREEN 65%, 7' L— R 2 OFRIBEOREEN 15%TH V., K
TEFERECITRIRIEO AR 15%, 7 L— K 2 OFRBEORERN 0% Th 72, #
P URREOUEMEEAEMR L CavRBRELHETIICHY, EFREICBIT S
ALY OFERER) BB EUE L, Konno et al.(1993) & Kahaly et al.(1998) 23345 L Cu 5 24
RefEI PR T 3 0 BPRM B LW EROE Lz, (KEZ 40 kg, BRIGMIAE ZRED 85% & 1K
i L. Boyages et al. (1989) 3 #iE L TWARH 3 U RREDOHIEE A AL L T3 v FEER
BAHET D & BIRERL 1,150 ng/H (0.029 mg/kg RE/H) ., (KEEREHI 400 pg/H
(0.01 mgkg (A#E/H) L7225, L= -> T, ZOi#& TD NOAEL 1%, 0.01 mgkg (KH/H &
HIREIND,

Boyages et al.(1989) DFERD NOAEL %, &ZMEDO&EmWS 9 —H>DEH L Bbh 5 &
O, SVERE S BMEREOWGICEA TEDAREMER S D Z L, ESTRBRICL - TR
I TV 5 (Chow et al., 1991; Szabolcs et al., 1997), Chow et al.(1991) OFRER CT1, EHE Y =
—NVADA—T 4 ZIEET D 60~75 ik DR Mk 30 412, 3 7 FED 500 pg/H O &
T 14 B E721T 28 HEH &G 4, MIEERE T, E0A BRI T & Mg TSH DA
B EARROONTND, Z{bORE I 2T 5L HRIBARLVE CICHERBICHE
AR TIXRRD bR o 7oy, 5 A OHERE O MiE TSH B2 5 mU/LL % EEl-> T, &F
ATORFNE S UROBIUEIL, R I U ORIEMN S, K 72~100 pg/H LB ST,
L7=M-> T, I L OEREIX, £ 600 pg/H [0.0087 mg/kg ARE/H ., HEEEAAER
21 #% i 4% (British National Diet and Nutrition Survey) ; % [E 58 4 [ (British Nutrition Foundation,
2004) TR E T (19~64 1%) OFHAE 69 kg (IS R &N, I UROHE
FHEDK 117 pg/H (0.0017 mg/kg IR/ H , AKEEUHE) . 163 pg/H (0.0023 mg/kg AHE/H |
HEEUE) . 834 pg/H (0.012 mg/kg (AHE/H ., &EBEHE) O 3 >OHOWF T, 3 UHE
ICRWIRE SN TELEAR—LABRE ZXG L L TT i ii# (Szabolcs et al., 1997) T,
K, . SOREBIEEO, BAMEFRRERIK TEORERIL, 221, 08%. 1.5%.
7.6% T o7, MIFHEHE T, O RS- T, fig TSHAEA LA LTz (P =0.006),

Paul et al. OFER (1988) TiX, HURIVEE & HUHRIRBURGE OBEEIE R 70 <. HUR I RE
DNIEH CRERERRN (B 9 4, Zetk 9 ) ic, 3 uHEA (a3 vk MU vad LT)250,
500, 1,500 pg/H OH&ET 14 HFE G Sz, I3 U E & 53 2R10 24 KR 3 vk
MR RISV T, FTO = 7 FEREITK 200 png/H EHEE ST, LoT, 33 vk
OFFEREIL, £ 450, 700, 1,700 pg/H ((KHEZ 70 kg {ET D &, £ 0.0064, 0.01,
0.024 mg/kg IRE/H) EHEH STz, SHERE T, MG Ty, 58 T, ., ¥ T8 5%
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HBRTOMEIZHEE L CHEBEIZE T L (5~10%) L. g TSH a2 & G- OfEiz ki L THE
W (47%) LT, EWIMFPOFRLE EZ. EF#@HEANTH -7, £z, ZORERT
1. ME 9 AT, FUED 250 pg/H F7201% 500 pg/H OHET 14 HEGE B &5 S - Ge
EEEIL., T, 450 pug/H (0.0064 mg/kg (AHE/H) £721% 700 pg/H (0.010 mg/kg A&
H/H) D, MIERLE AECHBREITRD bR o7,

Z & [FE O Gardner et al. (1988) OFER TIX, fdHE CTHURIRBESEE DS IE 5 22k N B 10 412
FUHF(F VLT Y AL LT)A 500, 1,500, 4,500 pg/H OHET 14 HEREO&ES S
Too 3 UALEMiFGT HRTD 24 FEFER 3 7L HRM & 256~319 pg/HIZESWT, I v
FOMBBECEIX, 800, 1,800, 4,800 pg/H (9 0.011, 0.026, 0.069 mg/kg ARE/H) & HEE S
iz, ZORBRTIE, 3 UEORBEE. 800 ug/H (0.011 mgkg (K&E/H) OFETIX, IiE
FORBR A VE ME & fufE TSH [E~ORENIERD Hiv7e o 7223, 1,800 pg/H (0.026 mg/kg
%Ewﬂ&awo%m«m@mygwﬁﬁn@ﬁ?i PRI L, MiERe T4 &
WEHE T/ SO E e —iBMEO IR T (10%) 235388 S v, (g TSH EIZ L5 (48%) 2378
HHERTND

Robison et al.(1998) DFRERT — & M| FBRIX | mg/kg KREH/H, MEERIT 0.3 mgke (&
F/HATHDHEZZOND, ZO&EE, Paul et al.(1988) & Gardner et al. (1988) 23 L C
WHIEE ST D M mnZ &b, AT Ko TTHFRBRIME AR Z 2 2 &< &M
BOIAYRICMA HBINLD I ENREBIND,

Gardner et al. (1988) M FER<° Paul et al. (1988) DR 72 K12 K - THE-SIF 10TV % Boyages
et al. (1989) OFERT — & L 0 | FHPED REAME PR BB IR TEIC SV T, NOAEL T
% 0.01 mg/kg KT/ A 2 R fEFfEE 1 TEID . TDIZ 0.01 mg/kg AHE & HHTE %,

ZOMEN NOAEL ThoHZ e, ZORBRBE MEXRE LD THLZ L, BIW
ABO B — PR OESHEOREWEMTH DL EARIND T LD, ARG 1 138
UThsreEZLNTND, ZO NOAEL ([ZOW Tk, BEZMEO@EmNE ) — oD% & -
PNAEMBFBICHEATEHEEZEXLNDZ N, BEOTREBRIZE > TRENTND,

10.3 1y R D#EBEHIEH

KEOREMTIX, KRENT 53 7 HREE CEHRIE 0.7 pgm’) &bk E2 4237
FIEEE (<5 pg/L) IV TDI LV IHE 2 MRV 3 U EREBIRS TN D, I URBINELE
VRO, B OF TROEE LI VEMBIRITH DL 2 LITHEW R,
TRTORF,T UHRD 50%EB2 LHAERE 7> TWD, KEDRBAFMEE B A ZHED
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BHEMEI VRO EEEREIL, £ HIC TDI 0K 60%ThHdH, 2D Lk, 12 ko 1
N2 O FEIEME (Dlaioll AFrEaE )N, 150 pg/ HE SN TW5D
(WHO/UNICEF/ICCIDD, 2001; WHO, 2004a) = & Exftb S5 TH A H, BEEBULYEET,
RHE D 97.5% CTHBFAREEE DN RGEICHRT-ND T2 D, VAFREZEDOFHETH D, =
it, BEHERTREEdETIEAR<, N 7 BHOBICEY L TERTRX&ETHD
(FAO/WHO, 2002) ,

10.4 @Y RV FMEICH T ST EEY

AUHRIT, B MIOWTORETE DT =20, WK EEZOMEN S, SRR EM
ETRTOEMBEICDI- > T, BIASEDLNTWALFEHETH D, I vRITEL, &
HPHMIELZ EF RO X TRAIKRTHY . b FOpdE, 38, R, MiRmeic s
RIERTLHD, LEENR-T, GUROMA 1| HERE(TDD) #H T 2561, @HEE
BIESWEMAEBREOMENLZEMEZFE LIBE T, b N OREMERICLE L SN 5T
FEEOMIV /NS BB 0EIIC, BETOILNERDH D, 1 L) RiEFREUEL, TDI
REOEIIE E NOREFEAEICHESTETH S, 0.01 mgkg KHE/HE WS TDHIE, U
FAOBPEIRFEND & NORFELRET LB LE | I VR~OBRFEEN I TV ROFTER
FERNEEFELROVESICTHXLERO E L H B L TnD,

BHEEI VROLEMEIZHONTEL, HARLEHICLDELSEORENR DML 2N,
TDI O ARFEFEMERAE T TN D, HIER e 3 URRZ HILC B L S D 3 U Bl O
H, ZOELOEFILLoTREL RV /NS R0V T 5, EHOEIEL, B FOEKR
MIZERIE, BRx RBKBW T O 3 v FROEYERIAMED%E, 3 v FREBREOHINIKT 5
MtPE O FEEL (F 721X KA IZEK L T D ATREER S 5, i h, 3 vV ROEMFRERE
LI VHEEEGAH LTV HRIRS LT DA AR IR E KT AEEOH S, £
BOFERNBBEE L TWD, Nx T, BRFMEI UROWMBELGEE O, RS B YT O—i%
EMICB T2 E#HOEEZV L, TDI L VKW EREIZE T 5 BRI EE TUHEE O B B %t
T ORI B L 5 2 D[RR & 5,

11. {LEYEDOBEIEERICEAYT 2EBE#ER 705 5 AL (OMC)#EEIZXL S
CNE TOFE

I UHFEO WHO HELEEHEE (B FOBERE) X, A 150 pg/H. 4EIE « AP O LtEn
200 pg/H. 1~12 % HO/NEN 50 pg/H. 1~6 %A 90 pug/H., 7~12 %25 120 ug/H TH 5

52/52



CICAD No. 72 lodine and Inorganic lodines

(WHO/UNICEF/ICCIDD, 2001; WHO, 2004a) ,

WHO (%, #EbKF DI TRIZOWTIEREET — 2R3 2=, HA4 KT 0 2ED T
72V (WHO, 2004¢), I U H#E L, fEWKOERICEHMIZChI- > TEH END Z &3z
O, EKIZ XK D 3 U FBA~OEJERER O A[REMEIZ /2,
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atomic emission spectrometry : [RFFE LT

Agency for Toxic Substances and Disease Registry (USA) : IRIEEEWE 4%
EERAX KT

Chemical Abstracts Service : {EFIEHREF Y — E X H#ES
Centers for Disease Control and Prevention (USA) : KE&EFEXIE LV 52 —

Concise International Chemical Assessment Document : Bt 4 E B REE
i E

N-bis(2-hydroxypropyl)nitrosamine : N-EX (2-E FRFXL JoE)L)= A Y

TV

Dynamic Reaction Cell : #4F X v Y U793 rt)L GREE : ICP 4414
T, T ITARPRTHLT NI~ N v 7 RZRBIRT L[ 2R 1A A
YTBIERET 2O 15,)

ethylenediaminetetraacetic acid : TF L > U7 = » MEFEE
Environmental Protection Agency (USA) : KEIRERET

Ensuring the Quality of lodine Procedures : 3 RICEAT 2REBENER L
HiE]

Food and Drug Administration (USA) : XEEREELE
high-performance liquid chromatography : &&E&A I O 957 14—

International Council for the Control of lodine Deficiency Disorder : 3— FXR

ZIE EFR T KA

inductively coupled plasma : F&#A TS5 XY

International Chemical Safety Card : Efgt¥¥WEREMEH—F
isotope dilution mass spectrometry : B {AFIREE D
instrumental neutron activation analysis : #28&h {4 F &L 247

Inter-Organization Programme for the Sound Management of Chemicals
AEEMEOBEEERICET 2ERMER OIS A

International Programme on Chemical Safety (World Health Organization)

: BRI EME R &M E
organic carbon/water partition coefficient : Bk &/ /KD EIRE

octanol/water partition coefficient : 4 %2 / —)L/K S ECiREk

mass spectrometry : 257

National Health and Nutrition Examination Survey (USA) : XEE REEXE
HE
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National Institute of Occupational Safety and Health (USA) : KEFHEBREE
EHEART

no-observed-adverse-effect level : EEMEE

Occupational Safety and Health Administration (USA) : kEHBZLEHER
standard deviation : {Z#{RFE

International System of Units (Systéme international d’unités) : EFEE IR

monoiodotyrosine : €/ 3— FF O > > [FR:F : [R X TI&L"monoiodothyro-
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triiodothyronine : ) 3I—kFO=>

tetraiodothyronine; thyroxine : &+ c33—kFFOZ>Y; FAX LY
tolerable daily intake : & 1 HiERE

thyroid stimulating hormone : EARERFEAILE >

enzyme unit : BEZRBi{L

United Nations Children’s Fund : E:ZREE S

United States of America : 7 * ') h &R E

ultraviolet : 25+ R

by volume : & (E) T

World Health Organization : tH R {R 4%
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APPENDIX 2 — SOURCE DOCUMENT

ATSDR (2004)

The Toxicological profile for icdine was preparad by
ATSDR through a contract with the Syracuse Research
Corporation. The profile was published in final form in Apri
2004, Copies ofthe profile can be obtained from;

Division of Toxicology

Agency for Toxic Substances and Disease Registry
Public Health Service

United States Department of Health and Human Services
1800 Clifton Road NE, Mailstop E-32

Atlanta, Georgia, USA 30333

The document is also available on the web at
hittp/Awww. atsdr. cde govitoxprofilestp 158 html.

Dr John Risher, ATSDR, Division of Toxicology, and Drs
Gary Diamond, Steven Swarts, and Richard Amata, Syracuse
Research Corporation, cortributed to the development of the
taxicological profile as chemical manager and authors, The
profile has undergone three ATSDR internal reviews, including a
Health Effects Review, a Minimal Rizk Level Review, and a Data
Meeds Review, An external peer review panel was assembled
for the update profile for iodine. The panel consisted of the
following members: Dr Lewis Braverman, Boston Medical
Center; Dr Richard Leggett, Oak Ridge Mational Laboratory; Dr
Ray Lloyd, University of Utah School of Medicine; Dr Marvin
Rallison, University of Utah School of Medicine; Dr Elaine Ron,
Mational Cancer Institute; Dr Kiyohike Mabichi, Mational Cancer
Institute; Dr Moel Rose, Johns Hopking University; and Dr Roy
Shore, New York Universty School of Medicine These experts
collectively have knowledge of iodine's physical and chemical
properties, toxicokinetics, key health end-points, mechanisms of
action, human and animal exposure, and quantification of risk to
humans. All reviewers were selected in conformity with the
conditions for peer review specified in Section 104(i)(13) of the
United States Comprehensive Environmental Response,
Compensation, and Liability Act, as amended.

Scientists from ATSDR reviewed the peer reviewers'
comments and determined which comments were to be included
in the profile, Alisting of the peer reviewers' comments not
incorporated in the profile, with a brief explanation of the
rationale for their exclusion, exists as par of the administrative
record for this compound, A list of databases reviewed and a list
of unpublished documents cited are also included in the
administrative record,

The citation of the peer review panel ghould not be
understood to imply its approval of the profile’s final content.
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APPENDIX 3 — CICAD PEER REVIEW

The draft CICAD on human health aspects of iodine and
inorganic indides was sent for review to institutions and
organizations identified by IPCS after contact with IPCS National
Contact Points and Participating Institutions, as well as to
identified experts, Comments were received from:

M. Baril, Institut de recherche Robert Sauvé en santé eten
sécurité du travail, Montreal, Canada

R. Benson, United States Environmental Protection
Agency, Denver, CO, USA

T. Chakrabarti, National Environmental Engineering
Research Institute, Nagpur, India

R. Chhabra, National Institute of Ervironmental Health
Sciences, Research Triangle Park, NC, USA

I. Desi, University of Szeged, Szeged, Hungary

J. Donohue, United States Environmental Protection
Agency, Washington, DC, USA

N. El Ayouby, National Institute for Occupational Safety
and Health, Pittsburgh, PA, USA

J. Fawell, Independant Consultant, Flackwell Heath, High
Wycombe, Buckinghamshire, United Kingdom

L. Fishbein, Fairfax, Virginia, USA

L. Flowers, United States Environmental Protection
Agency, Washington, DC, USA

E. Frantik, Institute of Public Health, Prague, Czech
Republic

H. Gibb, Sciences International Inc,, Alexandria, VA, USA
3. Harvery, National Industrial Chemicals Notification and
Assessment Scheme (NICNAS), Sydney, New South
Wales, Australia

R.F. Hertel, Federal Institute for Risk Assessment, Berlin,
Germany

P. Howe, Centre for Ecology and Hydrology, Monks Wood,
United Kingdom

Y. Liang, Fudan University School of Public Health,
Shanghai, China

I. Rabbani, Food and Drug Administration, College Park,
MD, USA

M. Rao, National Institute for Occupational Safety and
Health, Morgantown, WV, USA

H. Savolainen, Ministry of Social Affairs and Health,
Department of Occupational Safety & Health, Tampere,
Finland

J. Sekizawa, Faculty of Integrated Arts & Sciences,
Tokushima University, Tokushima, Japan

J. Stauber, CSIRO Energy Technology, Meanai, New South
Wales, Australia
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M.H. Sweeney, United States Health Attaché, United
States Embassy, Hanoi, Viet Nam

G. Ungvary, Jazsef Fodor National Center for Public
Health, Budapest, Hungary

H. Vainio, Finnish Institute of Occupational Health, Helsinki,
Finland

K. Ziegler-Skylakakis, European Union, Luxembourg



APPENDIX 4 — CICAD FINAL REVIEW
BOARD

Nagpur, India
31 October — 3 November 2005

Members

Dr T. Chakrabarti, National Environmental Engineering
Research Institute, Nagpur, India

Dr R. Chhabra, National Institute of Environmertal Health
Sciences, Research Triangle Park, NC, USA

Mr P. Copestake, Toxicology Advice & Consulting Ltd, Surrey,
United Kingdom

Dr C. De Rosa, Agency for Toxic Substances and Disease
Registry, Atlanta, GA, USA

Dr 5. Dobson, Centre for Ecology and Hydrology, Monks Wood,
United Kingdom

Dr L. Fishbein, Fairfax, VA, USA

Dr L. Fruchtengarten, Poison Control Center of S&o Paulo, S&o
Paulo, Brazil

Dr H. Gibb, Sciences International Inc., Alexandria, VA, USA

Dr R.F. Hertel, Federal Institute for Risk Assessment (BfR),
Berlin, Germany

Mr P. Howe, Centre for Ecology and Hydrology, Manks Wood,
United Kingdom

Ms K. Hughes, Health Canada, Ottawa, Ontario, Canada

Dr D. Kanungo, Directorate General of Health Services, New
Delhi, India

Dr J. Kiglhorn, Fraunhofer Institute for Toxicology and
Experimental Medicine, Hanover, Germany

Dr G. Kang, Hanyang University, Seoul, Republic of Korea

Dr J. Rischer, Agency for Toxic Substances and Disease
Registry, Chamblee, GA, USA

Dr O, Sabzevari, Tehran University of Medical Sciences,
Tehran, Islamic Republic of Iran

Dr R. Sonawane, Mational Center for Environmental Assess-
ment, Environmental Protection Agency, Washington, DC, USA

Dr J. Stauber, CSIRO Energy Technology, Menai, New South
Wales, Australia

Dr M.H. Sweeney, United States Embassy, Hanoi, Viet Nam

Ms D, Willcocks, National Industrial Chemicals Notification and
Assessment Scheme, Sydney, New South Wales, Australia

Dr Y. Zheng, National Institute for Occupational Health & Poison
Control, Beijing, People's Republic of China

CICAD No. 72

lodine and Inorganic lodines

Dr K. Ziegler-Skylakakis, Secretariat of the Commission for the
Investigation of Health Hazards of Chemical Compounds in the
Waorkplace Area (MAK Commission), Freising-Weihenstephan,
Germany

Observer

Mr P. Ashford, Resorcinol Task Force, Wotton-under-edge,
Gloucestershire, United Kingdom

Secretariat

Dr A, Attio, International Programme on Chemical Safety, World
Heaith Organization, Geneva, Switzerland

Ms L. Onyon, International Programme on Chemical Safety,
Waorld Health Organization, Geneva, Switzerland

Mr M. Shibatsuji, International Programme on Chemical Safety,
World Health Organization, Geneva, Switzerland
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lodine and Inorganic lodines

IODINE ICSC: 0167
April 2004

CAS # 7553-56-2 Jod

RTECS # NN1575000 lode

EC Annex 1Index# 053-001-00-3 lodio

EC/EINECS # 2314424 Yodo

|
2
Molecular mass: 253.8

TYPES OF HAZARD / ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Mot combustible but enhances MO contact with lammable In case of fire in the
combustion of other substances. surroundings: use appropriate
substances. Many reactions extinguishing media.
may cause fire or explosion.

Gives off irritating or toxic
fumes (or gases) in a fire.

EXPLOSION

EXPOSURE STRICT HYGIENE!

Inhalation Cough. Wheezing. Laboured Ventilation (not if powder), Fresh air, rest. Half-upright
breathing. Symptoms may be local exhaust, or breathing pasition. Artificial respiration
delayed (see Notes). protection. may be needed. Refer for

medical attention.

Skin Redness. Pain. Protective gloves. Protective First rinse with plenty of water,

clothing. then remove contaminated
clothes and rinse again.

Eyes Causes watering of the eyes. Face shield or eye protaction First rinse with plenty of water
Redness. Pain. in combination with breathing for several minutes (remove

protection. contact lenses if easily
possible), then take to a doctor,

Ingestion Abdominal pain. Diarrhoea. Do not eat, drink, or smoke Rinse mouth. Give ane or two
Nausea. Vomiting. during work. glasses of water to drink. Refer

for medical attention.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Sweep spilled substance into sealable containers; if

EU Classification

appropriate, moistan first to prevent dusting. Carefully collect Symbal: Xn, N
remainder, then remove to safe place. Do NOT absorb in R: 20/21-50
saw-dust or other combustible absorbents. Do NOT let this S: (2-)23-25-61
chemical enter the environment. Personal protection: filter

respirator for inorganic gases, vapours and halogens.

EMERGENCY RESPONSE STORAGE

Separated from incompatible materials.
See Chemical Dangers. Well closed. Ventilation along the floor.

IPCS

International
Programme an

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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IODINE ICSC: 0167
IMPORTANT DATA

PHYSICAL STATE; APPEARANCE ROUTES OF EXPOSURE

BLUISH BLACK OR DARK PURPLE CRYSTALS , WITH The substance can be absorbed into the body by inhalation of its

PUNGENT ODOUR. vapour, through the skin and by ingestion.

PHYSICAL DANGERS INHALATION RISK

lodine readily sublimes. A harmful contamination of the air can be reached rather quickly on

evaporation of this substance at 20°C.
CHEMICAL DANGERS
Upon heating, toxic fumes are formed. The substance is a strong EFFECTS OF SHORT-TERM EXPOSURE

oxidant and reacts with combustible and reducing materials. Reacts | Lachrymation. The substance is severely iritating to the eyes and the

violently with metal powders, antimony, ammaonia, acetaldehyde, respiratory tract, and isirritating to the skin. Inhalation of the vapour

acetylene causing fire and explosion hazard. may cause asthma-like reactions (RADS). Inhalation of the vapour may
cause lung oedema (see Motes). The effects may be delayed. Medical

OCCUPATIONAL EXPOSURE LIMITS observation is indicated.

TLV: (inhalable fraction & vapour) 0.01 ppm as TWA; TLV: (vapour)

0.1 ppm as STEL; A4 (not classifiable as a human carcinogen); EFFECTS OF LONG-TERM OR REPEATED EXPOSURE

(ACGIH 2008). Repeated or prolonged contact may cause skin sensitization in rare

MAK: IIb (not established but data is available) (DFG 2008). cases. Repeated or prolonged inhalation exposure may cause asthma-

like syndrome (RADS). The substance may have effects on the thyroid.

PHYSICAL PROPERTIES
Boiling point: 184°C Relative density of the vapour/air-mixture at 20°C {air=1): 1
Melting point: 114°C Octanol/water partition coefficient as log Pow: 2.49

Relative density (water = 1): 4.9
Solubility in water, g/100 ml at 20°C: 0.03
Vapour pressure, kPaat 25°C:  0.04
Relative vapour density (air = 1): 8.8

ENVIRONMENTAL DATA

This substance may be hazardous in the environment; special attention should be given to fish,

NOTES

The cccupational exposure limit value should not be exceeded during any part of the working exposure. Rinse contaminated clothes (fire
hazard) with plenty of water. The symptoms of lung cedema often do not become manifest until a few hours have passed and they are
aggravated by physical effort. Rest and medical observation is therefore essential. Immediate administration of an appropriate inhalation therap
by a doctor or a person authorized by him/her, should be considered. The symptoms of asthma often do not become manifest until a few hours
have passed and they are aggravated by physical effort. Rest and medical observation are therefore essential. Card has been partially updated
in October 2005: see Emergency Response. Card has been partially updated in August 2008: see Ingestion First Ald. Card has been partially
updated in July 2009: see Occupational Exposure Limits,

ADDITIONAL INFORMATION

LEGAL NOTICE Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use
which might be made of this information

@IPCS, CEC 2005
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HYDROGEN ICDIDE ICSC: 1326
October 1999
CAS # 10034-85-2 Anhydrous hydriodic acid
RTECS # MW3760000 HI -ﬂ
UN# 2197 Molecular mass: 127.9 f
EC Annex 1 Index# 053-002-00-9 i
EC/EINECS # 2331099
TYPES OF HAZARD / ACUTE HAZARDS / PREVENTION FIRST AID / FIRE
EXPOSURE SYMPTOMS FIGHTING
FIRE Mot combustible. Gives off In case of fire in the
irritating or toxic fumes (or surroundings: powder, alcohal-
gases) in afire. resistant foam, water spray,
carbon dioxide.
EXPLOSION
EXPOSURE AVOID ALL CONTACT! IN ALL CASES CONSULT A
DOCTOR!
Inhalation Burning sensation. Cough. Closed system and ventilation. Frash air, rest. Half-upright
Laboured breathing. Shortness position. Refer for medical
of breath. Sore throat. attention.
Symptoms may be delayed
(see Notes).
Skin Redness. Skin burns. Pain. Cold-insulating gloves. OMN FROSTBITE: rinse with
Blisters. (See Inhalation). ON Protective clothing. plenty of water, do NOT
CONTACT VWATH LIQUID: remove clothes. Refer for
FROSTBITE. medical attention.
Eyes Redness. Pain. Severe deep Face shield or eye protaction First rinse with plenty of water
burns. in combination with breathing for several minutes (remove
protection. contact lenses if easily
possibla), then take to a doctor,
Ingestion Do not eat, drink, or smoke
during work.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Ventilation. Personal protection: chemical protection suit
including self-contained breathing apparatus.

EU Classification
Symbol: C
R: 35
S: (1/2-)9-26-36/37/39-45
UM Classification
UM Hazard Class: 2.3
UN Subsidiary Risks: 8

EMERGENCY RESPONSE

STORAGE

Transport Emergency Card: TEC (R)-20G2TC
NFPA Code: H3; FO; RO;

Fireproofif in building.

IPCS

International
Programme an

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

SEE IMPORTANT INFORMATION ON BACK
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HYDROGEN |IODIDE ICSC: 1326
IMPORTANT DATA

PHYSICAL STATE; APPEARANCE ROUTES OF EXPOSURE

COLOURLESS GAS , WITH PUNGENT ODOUR. The substance can be absorbed into the body by inhalation.

PHYSICAL DANGERS INHALATION RISK

The gas is heavier than air. A harmful cancentration of this gas in the air will be reached very quickly|

on loss of containment.
CHEMICAL DANGERS
Reacts with strong oxidants, magnesium, causing fire hazard. The EFFECTS OF SHORT-TERM EXPOSURE

solution in water is a strong acid, it reacts violently with bases and The substance is corrosive to the eyes, the skin and the respiratory
is corrosive. tract. Inhalation of this gas may cause lung oedema (see Notes). The
effects may be delayed. Medical observation is indicated. See Notes.
OCCUPATIONAL EXPOSURE LIMITS
TLV not established. MAK not established.

PHYSICAL PROPERTIES

Boiling point: -35.5°C
Melting point: 51°C
Solubility in water, g/100 ml at 20°C: 57
Wapour pressure, kPaat *C: 756
Relative vapour density (air = 1): 4.4

ENVIRONMENTAL DATA

NOTES

Copper-nickel alloys and copper-tin alloys, as well as, stainless steel and nickel-chromium alloys, offer the best resistance to corrosion. The
symptoms of lung cedema often do not become manifest until a few hours have passed and they are aggravated by physical effort. Rest and
medical observation is therefore essential. Immediate administration of an appropriate inhalation therapy by a doctor or a person authorized by
him/her, should be considered. Turn leaking cylinder with the leak up to prevent escape of gas in liquid state.

Card has been partly updated in April 2005. See sections EU classification, Emergency Response.

ADDITIONAL INFORMATION

LEGAL NOTICE Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use
which might be made of this information

@IPCS, CEC 2005
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IODINE CYANIDE

CAS # 506-78-5 Cyanogen iodide

RTECS # NN1750000 CNI

UN # 1588 Molecular mass: 152.9

EC Annex 1 Index# 006-007-00-5

EC/EINECS # 208-053-3

TYPES OF HAZARD / ACUTE HAZARDS / PREVENTION FIRST AID / FIRE

EXPOSURE SYMPTOMS FIGHTING

FIRE Mot combustible. Gives off In case of fire in the

irritating or toxic fumes (or surroundings: use appropriate
gases) in afire. extinguishing media.

EXPLOSION In case of fire: cool drums, etc.,

by spraying with water but
avoid contact of the substance
with water.

EXPOSURE PREVENT DISPERSION OF IN ALL CASES CONSULT A
DUST! STRICT HYGIENE! DOCTOR!

Inhalation Sore throat. Headache. Local exhaust or breathing Fresh air, rest. Artificial

Confusion. Weakness. protection. respiration may be neaded. No

Shortness of breath. mouth-to-mouth artificial

Convulsions. respiration. Administer oxygen

Unconsciousness. See Notes. by trained personnel. Refer for
medical attention.

Skin MAY BE ABSORBED! Protective gloves. Protective Remove contaminated clothes.

Redness. Pain. (See clothing. Rinse skin with plenty of water
Inhalation). or shower. Refer for medical
attention.

Eyes Redness. Pain. Safety goggles, First rinse with plenty of water
face shield or eye protection in for several minutes (remove
combination with breathing contact lenses if easily
protection. possible), then take to a doctor.

Ingestion Burning sensation. Nausea. Do not eat, drink, or smoke Induce vemiting (ONLY IN

Vomiting. Diarrhoea. (See during work. Wash hands CONSCIOUS PERSONS!).

Inhalation). before eating. Wear protective gloves when
inducing vomiting. Give a
slurry of activated charcoal in
water ta drink. No mouth-to-
mouth artificial respiration.
Administer oxygen by trained
personnel. Refer for medical
attention. See Notes.

SPILLAGE DISPOSAL

PACKAGING & LABELLING

Evacuate danger area! Consult an expert! Personal
protection: complete protective clothing including self-
contained breathing apparatus. Ventilation. Sweep spiled
substance into sealable containers. Carefully collect
remainder, then remove to safe place. Do NOT let this

chemical enter the environment.

Airtight. Unbreakable packaging; put breakable packaging into closed
unbreakable container. Do not transport with food and feedstuffs.

Marine pollutant.
EU Classification
Symbol: T+, N
R: 26/27/28-32-50/53
S (1/2-)7-28-29-45-60-61
Note: A
UM Classification
UN Hazard Class: 6.1
UN Pack Group: |

EMERGENCY RESPONSE STORAGE

Transport Emergency Card: TEC (R)}-61GTS-l or 61GT5-I-Cy Separated from incompatible materials, food and feadstuffs. Dry. Well
closed. Keep in a well-ventilated room. Store in an area without drain or]

sewer access.

Prepared in the context of cooperation between the International
Programme on Chemical Safety and the Commission of the
European Communities @ IPCS, CEC 2005

IPCS

International
Programme an

SEE IMPORTANT INFORMATION ON BACK
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IODINE CYANIDE

ICSC: 0662

IMPORTANT

DATA

PHYSICAL STATE; APPEARANCE
WHITE CRYSTALS , WITH PUNGENT ODOUR.

CHEMICAL DANGERS

The substance decomposes on contactwith acids, bases,
ammonia alcohols, and on heating producing toxic gases including
hydrogen cyanide. Reacts with carbon dioxide or slowly with water
to produce hydrogen cyanide.

OCCUPATIONAL EXPOSURE LIMITS

TLV not established. Decompaosition in moist air results in hydrogen
cyanide exposure: TLV: (for Hydrogen cyanide and some cyanide
salts, as CN) 4.7 ppm as STEL; (Ceiling value); (skin) (ACGIH 2008),
MAK: (as CN) (Inhalable fraction) 2 mg/m?,

Peak limitation category. Il {1); skin absorption (H); Pregnancy risk
group: C, (DFG 2008).

ROUTES OF EXPOSURE
The substance can be absorbed into the body by inhalation of its
aerosol, through the skin and by ingestion.

INHALATION RISK
A harmful concentration of airborne particles can be reached quickly
when dispersed.

EFFECTS OF SHORT-TERM EXPOSURE

The substance is severely iritating to the eyes the skin and the
respiratory tract. The substance may cause effects on the cellular
respiration , resulting in convulsions and unconsciousness. Exposure
may resultin death. Medical observation is indicated. See Notes.

EFFECTS OF LONG-TERM OR REPEATED EXPOSURE
The substance may have effects on the thyroid.

ROPERTIES

PHYSICAL P
Melting point: 146-147°C
Density: 2.84 glem®
Solubility in water: slow reaction

\apour pressure, Pa at 25.2°C: 130
Relative vapour density (air = 1): 1.54

ENVIRONMENTAL DATA

The substance is very toxic to aguatic organisms.

NOTES

Specific treatment is necessary in case of poisoning with this substance; the appropriate means with instructions must be available. Do NOT

take working clothes home.

ADDITIONAL INFORMATION

LEGAL NOTICE
which might be made of this information

Neither the CEC nor the IPCS nor any person acting on behalf of the CEC or the IPCS is responsible for the use

@IPCS, CEC 2005
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