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1. 58
1. &

BWEREBS T, VA7 EHEER) O MRS 2 5 TR R EN 21T
21ED, B L O TR MEFREERh 21T O &K LA L TV D,

Z DA LEHM OB O T, EROEE~OEZENRENWEEZIOLND D
O, fEEBEREOHEDO LI EN D O, FHll=—ADFImW S s s b0
DOHEMNG | B ERE AT M OELENE N EE X HND GO Z WA )3 5
EL, ERNPOOER - FROFBEERE LT BT, BREZEZAESNREL T
5o

(PO e R (A#eR, BEEE) | 12O T, 2009 43 H 19 HOH 278
H &M EZEEERIIBWT, HOREMEREENN AT 2 L2 IE L, T RE
BT L anNbDTH D,

2. BWITRAHFE

HARTIIELS DO EROFBERMONTEY, Z Bt e RE2 50 AIX RO |
H RIS A | 72 & LRI RACK & 72 CICHW TV,
AARENOR ST O RZOHENL, 1955 4 (HEF1 30 4F) OFFK e FE I V7 FHEN
LR L 720 1959 4= (BEFN 34 4F) 12 A 28 BIZE& MM ORI O B 2>\ T
[Bdh, IS OBIREILHE]  (BBFD 34 FFEAEHRE 370 B) BNED LIz, £
LR, e R TRMEALE) ICE VA RERICOWTHBIA I TV 5,

bt BORM LR LSMIEBIT 2 ERBENC OV TE 1ITRT,

&1 BERDIERITHRF

B4 X 34 LA

(e E e R A B vk Lo SipE (e /) b RO DERL Y
e L7/ CHRES =Y eR, eRLEW

L E PR R A Btk R E L E bR R OZ DEHRILEY
Ranfir bk PR IS 1.0~3.5 ug Aslg | E EROEDOEY

(EEIC L0 7 D)

B OB L YE: FERECEIK D | B BROZE DAY
B B B S RnZenw s b
(As & L)

PR RO IENE &R | e BRNZOLEY
HOEHFEENE 0.15 ng As/g

1




HENNE I E AT 28 | e RROZOEY

SCHERT AR =F Lo, ®

UAF L EOMEHERE: 151

ug As/g

HENNEWCE ST 28 | e RROZOEY

SV T 2 4 A i O HH AL v

0.076 ng Asl/g

A& A2 ERO RIS 2 588 | e BROZONED

FEMTLT VI =0 DEONEY

(A 5 ICE R S

BB IE DM B 151 pg

As/g

BbbHoOBKERE 5oL, | e RROZOLEY

10 #E, Hifb v =V BHIR SR

RV =V E KL T 55

BFOVEHFEYE: 0.076 ug As/g

Vet Al O RSy A& 0.038 pg | E EROZEDILEY

As/g
KB A AR HHUE: 10 ug As/L b ZROZE DAY
BRET AL KEVGEIAR D BRI ALE: 10 pug | B3R

As/L

R AKOAKEIHE AR D BRI | B3R

#E: 10 ug As/L

TEEYC 4R D BB L ==

(Vs H AR BRI i P L P2 PR (1R

WZBRIE) WZBR > CTik, ®iZ, 15 pg

Aslg T KifichsrZ &)
TAKEE KB HAE 100 pg As/L tEZ R OEDILEY)
VSRR [T PEKFEHE: 100 pg As/L b E RO DOILAEY
T HEG YL Ak FrE A EWE b ERBEDLED
TG YLt R L FrE A EWE b FERPEDLED

TR H RS HE 10 pg As/L == Y AR RE Y

T HEE A EHLUE 150 pg As/g b L OZ LAY
KA A t#E,. TOEHROENLSL D

1] H
JIIIIII

“ME e
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SR U7/ EE M OZDLEY., BlLkFE
S VJRMEA B e RLEY

Paf. JESeeX TasRr S FETFWES O EWHE., | M-tk
el e )
G IR TR 0D T A b fbKkHE
AMEE T T REERY LD | iRk "%
aEW
LMEZ BT RS LR KD | e ERTEOED
AED
TEREREE AN A YE EPIREE: 3 | =Mk &
pg As/m3

I. FENRHNEOHRE

EEIL, THE X T0FE] REOELEAVDLIZERHLIN, AiHMEETIE e
F| AHAWSEZ LT 5,

1. YMECEREHE

ERITPEEETHY ., BIKREOLE (&EEHR) Off, BEP CITEFEMOTHE
HEA LTAbEmE LTHIEAET D (ATSDR 2007) . b #LAWIL, R#ELEHEDHE
A b oA e BILEMm E ZN LS DOILEY Th 2 i b BLEMIT SN
%o AeHliETIZ, BiRREOe FEreBe F LKL L, Ble ZLEWITONT
F3DOLFR, A FLEMICOVWTIER 4 OEMEEZH DL L ET5, /2, 3
o #£% As(ID, 5ot FE% As(V) & Kitd 5,

B, AFHIEIZBWTIE, e R bEWoORERENOGBBE LIt F iR LTOERER
Zug As LR L7,

(1) €EBEH

b RITuFEE WL TH 16 RICE L, {EFRHEEILY A2l L Tnsd (EFSA
2009) , FIROZELKHF TIIE(E LRV, EHE, KA, B0 3HEOFRFZEE H D G5
WE LRI 1998), F 7248 b F O L RIFRHE 2 3 2 127797 (NCBI 2004; NIH
1994; The Merck Index 2006; =i B o=fv i 1998)
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K2 ERERDYIBILFRIRE

==3
WE 4 arsenic
Wte & Kb B R
IUPAC 4 arsenic
CAS 6% 5 7440-38-2
b= As
g As
R 74.9216
VIZZIN N7 B SR A B =5 AR A A e TE T
S W EIRIIRD B DK 4 o)
=R == 8 — —
Al (0) — 818 (36 atm) —
Wi (0) — 615 (-3 1) —
FHE (m3) 1.97 5.778 (25°C/4°C) 4.73
e f;ﬂigiiogf K —
WRET, ERAERDR | ECARTIEIZ LY
BEGECAEL, = =7 | SR e #, e LD,
Z Ot BRHY . BEWAHIKRT
RO HA, SRS
RV IKaeFE LD,

(NCBI 2004; NIH 1994; The Merck Index 2006; =B b7 F#81 1998 L 0 51 H)

(2) E¥cRILEY
e BILEmoH b, EE L TRE- A DI =Bt _eRThHD (Al
KIRH A - RIENFERE 2011) , =Mk e R, KIZET D Lo =k
T bF# (HsAsOs) 12720, &b, AEEANTIIEMR L THEET 5,
F o e B LA OmE L RREZ K 3 1077 (NCBI 2004; NIH 1994; The
Merck Index 2006; i B FE7HL 1998)
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% 3 il
W4 “Rb e R TN =R (RN
Diarsenic trioxide Arsine Gallium Arsenide
(/KT & 8) (e AbAKHR)
Tt/ Ja—7 e I
74 bk ZA bk
IUPAC 4 arsenic(3+); oxygen(2-) arsane gallanylidynearsane
CAS k&= 1327-53-3 7784-42-1 1303-00-0
k7= As:0s AsHs GaAs
HER
C( “\1}0 " \As/ " Ga =A
N\ 77 ! =
Bt 197.84 77.95 144.64
FIE2N ST EE R BB | 2F8mD ESRES ST 7 e R
i i i Bl 7
& =h:) A, HEA i) IR
ERNRO D 5K E
B ER — — Rpip=r=r B WoEsrL=v=sR
A (0 275 313 — -117 1238
O 465 — — -62.5 —
HE (g/lcm?) 3.86 3.74 — 3,186 pg/L (gas) 5.3176 (25°C)

AR

7K:20.5 g/L (25°C), 17 g/L (16°C)
K o VET D

15 parts OUBIEAK, MHfiEE, Kz
NI VR, RIBIEVRIR: AIER
Ta—), raa’ )V, T—T
NV FEEHINCAREE

77UV AE

su—FHA b

Tifg, 7oAV AR

X )= R

7K: 0.28 g/L (20°C)
W D) T ARIERRFK
HIZRIN S5,

7k: <1 g/L (20°C)

DMSO, 95%T% J—/L,
AH )=, T Fri<l
glg

Hme: AR

Z D

725 CRL ST AsaOs %/

N

o 300 CTEFHRLAKIRIIHMRT 5,

B

K[EE 2.7 (air=1)
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fifi%k 5 it
. =73 HEEh e ERRAIIL T T A
W'E 4
Arsenic acid Arsenic pentoxide Calcium arsenate
IUPAC %4 arsoric acid — —
CAS k&= 7778-39-4 1303-28-2 7778-44-1
[ AsH304 As205 As2Cas0s
(0] 0 (0]
I O\ ONp? [
[ e HO— A|S—OH IIS I 3Caz+ —O—Als_o_
o}
OH 0 O- 2
St 141.94 229.84 398.07
AN W RS A (12 K Fnd) HEEIE OB TR FEfbE SR AR
&3 FaEE (12 K F) SRE) SR
B — — pid
Al (C) 35 — OrfiRd %)
s (C) 160 (1/2 /K Fn#) — —
FE (glems) 2.2 4.32 3.620
7k: 590 g/L., 7kt 658 g/L (20 °C), 2,300 g/L (20 °C) | /k:0.13 g/L (25 °C)
3,020,000 ug/L (12.5°C, 1/2 | =% /—)b: AlyAE Al AT
VR VNAILY)) Be, 7oV AR A RETRIE: RYs
K, Toa—i kYt
B (12 KFni)
KF & LT DOBRIFAE, 300 °C TH —
Z D A Th C D BIFAE,
KF®iL, 160 CLLLETKS
FER,

(NCBI 2004; NIH 1994; The Merck Index 2006; PR V#1998 L v 5] H)

(3) B ERILEY
DE#ERLEYD
HARR TITEM e B A F /AL E T, BEDHIZIZE ) A TF Ve R LAY, ¥R
FLeRILEW,. N ATFLEeHFLEW. 7 N7 AT Ve REEVMDBFET D, £
Fi v F AWM OWEAL ZH M 2 % 4 1279 (NCBI 2004; NIH 1994; The Merck
Index 2006; {L5=KFFHL 1963)
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x4 TLARERIESYOYIBLFEAIRE

EIRAFAT IV EI AT TAFN PATFIVHLE IR MU ATV
g i b TN TAY AR A R
(B =P VER)
Monomethyl Methyl Dimethyl arsenic Dimethyl Trimethyl
arsenic acid arsonous acid acid arsinous acid arsine oxide
(Cacodylic acid)
MMA(V) MMA(ID DMA(V) DMAUID TMAO
IUPAC 4 methylarsonic methylarsonous dimethylarsinic dimethylarsinous dimethylarsoryl
acid acid acid acid methane
CAS B+ 124-58-3 — 75-60-5 — 4964-14-1
[a==V CH;5As03 CH5As0q C2H7AsO: C2H7AsO CsHsAsO
Mt OH — CHy — CHy
CH3"IAS =0 CH3—/|°\S =0 CH3‘/|AS =0
OH OH CH,
R 139.97 123.95 138.00 122.00 136.03
TR BRI RS — =R RS A —
WA L— MR
(KT V2 —v
£n)
i [SRE) — e —
R — — R —
fils () 161 — 195-196 —
Wi (C) — — >200 —
I (g/em3) — — — —
VAR P 7K: 256 g/L — /K 2,000 g/L (25°C) —
(20°C) Welg: mIH
xF )= A X )bt AR
[ T FNE—F )L
R
Z Ofth 7S — — _
R R




Tk S REA Tk A s m Xy VT2 VTN | T RIAFAT
D43 LY =17 A
Arsenobetaine Arsenocholine Roxarsone Diphenylarsinic Tetramethyl
acid arsonium
AsBe AsC DPAA TeMA
IUPAC 4 2- 2- (4-hydroxy-3-nitrophe dihenylarsinic tetramethylars
trimethylarsoniumy hydroxyethyl nyl) arsenic acid acid anium
1 acetate (trimethyl)
arsanium
CAS B+ 64436-13-1 39895-81-3 121-19-7 4656-80-8 —
[{a===2v CsH11AsO2 CsH141AsO CsHsAsNOs C12H11AsOq CiHi2As
= C|H3 (}H3 H (iH3
CH3—|A§L -CH,CO0" CH3—/|%S+ = CH,CH,OH Ho=As=0 CH,™ |As+ = CH,
CHs CHs | HO—As=0 CH,
0. ||"|1‘ o
Q CH
R 178.06 165.09 263.04 262.14 135.06
TR — — SRRSO ZEE RSB R — —
ROFREARE
i — — WA — —
R — — — — —
fils () — — — 174 —
i (O — — — — —
I (g/em3) — — — — —
T fREE — — mR: BRI Ko =& = —
AL )=, F)— | G
v BfE, TR R | Z=T e R
TN BV MR
#J 30 parts DhEK:
Bl
T—7 )b, Bifig=F L
R
FedEE: s
Z DAl — — _

(NCBI 2004; NIH 1994; The Merck Index 2006; {5 KHEH 1963 L v 31 H)
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T
N = O

QBFERERRICEETIEHRERILEYD

WEARBRRICHAET DA e FEEMOILFRIZIZERTH D | KA e #1b
B L IR A K e BIEEMIC KBS b,

WEAEMIZE £ 5 S OBHER A © B OLFIRESITITIEL, KK v
~ 777 40— (LC) -JRTRIIES LC-FEMAG T T X~ (ICP) 36 HriknF|
SN TERN, ITFETIRHS HICERE 7 LC-ICPE & 0HiEn B S v, Ia < FIA
SNTW5 (Inoueetal. 1996) ., L2 L., HAADOEMHFKD & R EBIET %
5D DMLEEM T O FIZOWTIL, BAEDOIFZEIZ L > THLIBREDOHERNERH I N
TWAHHDOD, FEELERTGIRNTH D, WFEARRICHIET > E2AKE #1b
EMAEX 1R T (fER 2011) . Tk v al—IZid, =BT AFAT IS oF
XA RRLEURET VXTIV =0 MUIOFENRRD 5TV 5D,

T & U TFEsTh o 2 WITHE K TISAET DKiETEAE e S LY

OH CH, CH,
| |
_ _ _ _ A -
CHy=As =0 CHjAs=0 CHy~ AS = CH,COO
OH OH CH,
MMA(V) DMA(V) AsBe
CH
CH, | : CH,
| + |
CHs— As’=
CH3—/|\S+ ~CH,CH,OH : |S © CH3—IAS+ - CH,
CH, CHs CH,
AsC TMAO TeMA

T & LT IS ET DK E A e /e

TNk ad—

] /Y\OSOSH )

5

oH O/Y\SO3H

1R 2 R) 3[R)
o/\é/\sow O/Y\SO3H
5 Oo—CH;
4 [R) 5(R) 6 [R)



Q O\P/OH
o 7N /\/\
[¢] (¢} OH
OH OH

OH

OH
OH
o
OH

oH
7®) 8 (R)
NN N N

e N N

o N COOH o H o A { )

OH OH N N
9 (R) 10 (R) 11 (R) 12 (R)
CH3
CHz - A‘S -CH 2 o R
OH OH
OH OH
Tk aH— 13 (R) 14 (R)
O /\_/\ As =CH; ON\ 0S0,H
OH cooH CHs OH
OH OH
15 (R)
/\/\ CHs
HO H As -CH» /\/\ OSO,H
OH COOH Q
16 (R)

10




© 00 =1 O U A W N

H R H R
B W N RO

T & L TEE I ET DIREEA R e R LEw

CH,0-C-R?
9 9
1l
CH,0-C-R? CH3-As
| ’ o CHs 7 \/\/\/\/\/\/\/\/\"/OH
CHZO-g-O - CH2CH,-As¥CH; CHs o)
1
OH CH3
17 18
Q OH o
Hecfor = = = = = ' CH3= A \ANANANANAN
1 O |
CHg CH
19 20
I <
CH3-As WVNUNAANAUNAN CH3—AS/\=/\=/\=/\=/\=/\=/\/
| 1
CHy CH,
21 22
1 N=n - =N 414 A
T & LTl ICIFET DRt At e BLEW
o)
1
CH,0 -C R!
Q
CH,0 -C R?
| o CH3
1
CHzo-E-o - CH2CHOHCH , O o CHz-As =0
OH Q CH3
OH OH

23

X1 BFERRICFETHIELERERILEED
(fE[ 2011 L v 51 H)

(4) EROHHTE

EROSPIEICIE, ISR TR, BT, FHEHEE T T A~ THk
T, R T T A RTINS B, RETO L EE ST DI, TR
LT, LIE LISFE i LR 2 o b IE 2 EH 5.,

ORFWIEH 4T

TR0 (AAS) TlE, #fH, KAHOWTHIZBWT S LESTWN. F DT
FIFFA OWRETHEZWRINT DR IS D, BTk, EXBITME T
7277774 FHDIVNEIV I AT a—TNTEFEITOILD, WBHE O AAS TIL, KK
REHI T DR F A PEAT D7 DICHEBERIIRS I SNDHD ., ZOTHFET e F2RE

11




© 0 3 & U b=~ W DN =

W W W W W W W W DN DNDNDDNDNDDNDDDDDNDDNDIDNHEH B =2 = = =
< O Ot b~ WD H O O© 0 0 0Lk WNHFH O O OWS\NO06 Ok Wwhh 4+~ O

T HITIFIEFITBENME, LA EEZRET DI, AAS TR bR 5
72 OV FALW EGRFR & 2 WITEERINE A OFH L7221 uid e 5720,

IKEAC A OEAR & £ O TR0 1970~1980 4EARIC & AL T s b FE &4
ET OGN TETHY, SHICBOWTCHIELSFAI TS, LKWk
KERRAEZHFL DI, Hiih 5 WIF—FHENHOND Z b H D, KFE(W
ARk AAS Tk, BT O REAEEH 0.02 ug As/g WREEE THIET L Z &0
TX 5,

BT TIKF AR AAS ITHESE, BT OEREZRET 572D, “FHED
FIEDBEINZ B W TIEEN e FiEE LTEA SN TEY (CEN 2005, CEN 2006)
D OTFIEITREN 2 RRAL T 28RS KR AR AAS L e %,

BRI (ET-AAS) 1%, 79 7 74 MERFREHH (GFAAS) &%
Sbhiv, VE (NI 10~20 uL) OFEHATK Z AAS THRET 2 L0 B0
BERAALT RO T T 7 A b Fa—TNTEEINBZITH, ZOHEITKE LY
ARETEZ VWD, EFRICRENBWE SND, LLARNRL, ZOhEITR
M2 M 2HEHEBIN TR X > TOL R ATRE 72 LWEEHEE 0282 4 5,
ET-AAS 751X 2.3~79 pg As/g Wi E B OIREHIP] T 8 B OWEYREI PO v FE 4
HET 2 FEFZECHEH SN TERY (Julshamn et al. 2000) . Z O iEITIEEY
Db #ZRET D E TN W TEEEN 2 FELE LTROLA TS, 2Dk
TIX 0.1 ug As/g izl E & E CERNET 52 ENA[EETH S (Julshamm et al.
2000) .

QERFHISHT

JRH 60T (AFS) Tk, KON CTH 2R FIX BRI OWIIZ L > THE =
KRBT S4L, D ORFHRNIT L ROV R E CHE S5,
KREAL E GRS A5 Z LT, AFS TiX 0.01 pg As/g 7> 1V O i i
RERNENATRETH S (Vilano and Rubio 2001) , L2 LARNS, ZOHEITA
FW R AAS X0 ZEMENMEW D, REVARERICE EEo T,

QFERAETSIARBEFELLH

Frice BICx L TEENEWDLIT Tide <, BP0 e FELHET 52O — 1Y
IZHWHBATWD FETIE RV, B8RS Y 7 A~ EFFHH ICPAES) 13
BILE BV TIRAS AL TW AT HIETH 5, JRFFNEHHT Tl s
BrimiIm = L X —IREBICA TR S, 2O BME=RAF—REBICE DRI, £
DILFEFFADOWE TR T D, FHEMEE T T X~d, oSN cH 2 REICE
WEHESRCEBT D@ = R VX —FhiIR Th D, L L22d BAKEL AR & A
HE5ZLick v, ICPAES 13 0.015 ug As/g Wil &£ CEET — 215 bh 5
CRE SN TS (Boutakhrit et al. 2005) .

12



© 0 3 & Ot b= W N+~

W W W W W W W DN DN DNDDNDDNDDDDDNDDDNDDNDDNHEH B =2 = =
DO W H O O© 010 Ot WNHFH O O OW=O0 U .~ wWwh = O

DFBRE TS ATEED

AT T A< E RSN (ICPMS) 1, BWRIEEERA., < DEE L4
. WRIANERE A T v 7 Lo P EREA BT OMETESITICB T 5 EE R
EE LTS STz, B OB B IRy ~EmT SO Em = X —T v
V7T X< (8000 K) ZFIHT 5, x4 4 AbE i, @R mHE N NERETT

I T2 OIE BN RIS SN D, BRI —FEO BRBEAEMERMAOLEZHG L TE
V. m/z75(Ast) THIE S5,

ICPMS iZ&MFT O EEJET H7-OIBAS FIHAIN TS, BlxIX, Lot
ZETIE 0.07-22 pg As/g Wil E EOHIFAOREMT O EFEAEZAETE D720,
ICPMS DA R E 7= (Julshamn et al. 2007) , ICPMS i 0.01 pg As/g ot
HEOL VO REFMETLHZEDOTEI2RLEEOEHVEZHETIETHY ., &
PO EZBOEGNOEEEOBWERETH D, LERGAIF., LRV RIKER
[BAEHEDZEHAETH D,

— R, FHPHE D23 ICPMS 12 X 5 b FEHIEDORICIT R X 2 MIEIC 2 6
RV L LZe B, 0.1%LL . (HE&E/AHE) OREBEFEIZY 2 & il Bk +47
ICHFRENT, BHEA A ILICPMS 7 LA 5 X< dZ ArCl+ (m/z75. Ast
CRIBEDBBUER) 2T AZLICL o TARY MATWEA U B AREMENRH 5,
I OF IR BNV T FEERWNS Z LI X VETAZ ERFRETH Y T
TRTCOKFO ICPMS IZH L EAINTWD, —HOBIT, #HLWEFRE TR
EZEMIIZ L > THELDICHBEDL O TEERIEO T TR T T A F— I AJiEmDEE
7ol b 21T O 2 BIE, BE L VR A MV ARG LT o8t LR 0 &
LI ODARN THEMZARTHETH S (Noel et al. 2005; Durfailly et al. 2008) . FJHE
PRIR DR THIC L D BRI D012, KFEWARKI ICPMS & sh T
W5, MMz T, KFEWAERK-ICPMS (HG-ICPMS) 1Z1t3ko ICPMS & thifig L T,
LV IERWRIRERBRZED 2 & NTREE D, KE W AR-AAS (HG-AAS) Mt
D AAS ITHENTEIBICHESNTZDICHAS &, SIFEDHETA LR,

SO

2. ¥-5HAERVEEER

bRiE, BE, BREA. AMPEAE L THWONTE 7, =k e RITAMEqT
BREERME A M (APL) ORERE L THEHA I TWD, KETIEZ, FEOKE OfH
BHAIAIE LT, 47X /) 7227 VY U (p- 7 VY=g (4 =hn7x=
NTNI U (=20 y)  N-T'FN4-TI ) 7=2= AT U (Tt
F) 4t Rexi3=bua 7= LTV U (XYY r) O4ATEREOEE
e FEEWNEH S TWDR, BARTIEEERINA & LTHRE I TR,

13
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24
25
26
27
28

HATIIEEEHIEICE S X IR L LTRSS TV A e Z AW, 1998
I TRERN R L TV D,

e FIL, FIZebh VU LEOAEWEEROEGBITHER S 51E0, 8K
W T AERA, S ORMAE LThHlERA SN,

S LT RIE, BT T AR T AREREOFEA E LTTEH STV, F
7o, Ty id GaAs R EO =X v v LR GaAs EFEHERE L THW O
TW5,

AARICET 5 =@k e BOAERIT 40 tHERETH D0 (AR Y A - &8k
WrgJRi%ME 2011) (8 5) | 2006 2B D HEIT 144t (109t As) LLETH
n. BENTHEHETZ "Bt e EOKMOIITFEIOBMAINZLOTHD (AWK
IRIT A« GBI EIERE 2011) . £72. 2009 FI2H6510 2 &AM EHIH W B LT
EAE SR e RIL, ENAEESD 53.3t, KA YD OWAD 16.4 t, WS 4.4t
Thote (RIMKIRY A - &BIYEIHER 2011) |

RO ZHRE_ERODTELEEELEEE (B4 O

E4 2004 2005 2006 2007 2008 2009
H A 40 40 40 40 40 40
aR 30,000 30,000 30,000 25,000 25,000 25,000
TV 8,000 11,500 11,800 11,400 10,000 11,500
Frya — 6,900 6,900 8,950 8,800 7,000
~L— 3,500 3,600 3,500 4,320 4,000 4,000
AF¥ o 1,800 1,650 1,750 1,600 513 1,500
YT AR 1,500 1,500 1,500 1,500 1,500 1,500
= 1,500 1,500 1,500 1,500 1,500 1,500
LR 49,500 59,400 59,800 55,900 52,700 53,500

(AR A - &R &R 2011 X0 51H)

3. REDhOL - BhRE

(1) K&K

KREHFDOBRERD b HIX, 978 & ORUECKIITEE e SICHkT 5, b R IT
KPP HEENTEY MR DB E EIFPHRMAKIZ I > TH RKETITH
HEid (ATSDR 2007) . —J7. AN&RFEOEFIL, KIRE, SEEBH. FEEEY
(BHIE AL S 7o AR BEA], A F2 B0 REBRO RTVH RSN
KO EERKFIRZ &0 NBTEENCH kT 2,

KEFDO FLEWTAREFRICE 2O AAEEICLD b0, HBEENET
HO., AFLENTZHDIED 72 (Pacyna 1987; ATSDR 2000) ., KKH Db FH#
DL ITAsTIDTHY ., “{b_eFENETHDH (WHO 2001) ., ZD AsTIDD—

14




© 00 3 & Ut b=~ W DN =

W W W W W W W W DN DNDDNDDNDNDDDDDDNDDNDDNHEFHER B 2 H = = =
< O Ot B~ WD H O O© 0 0 Otk W H O OWO0W=O0 U & Whkh = O

X, Bz kD As(V) & 725 2 &M B REHFITIE AsTID & As(VBRIEL T D

(WHO 2001) , 723, b E P B8 & )m il 2 (Pollutant Release and Transfer
Register: PRTR) & CIHEER OREBHEIE CELEICHRH SN M CAF O BRI,
FIC=EE e R THDHZ L3> T 5D (Cheng and Focht 1979)

KEAF O FEEIL, HHET 2-2,320 ng As/m®, Z OO #1)7 T 1.0-28 ng As/m
°LfRHIT T 0.007-1.9 ng As/m® £ OWENH U | FFICHTTHS TEV (Schroeder et al.
1987) .

RIEAMNORESINTWD D19 G AR EFEICB T 528 FRXRKG R
BE'=Z U TRERRICOWT] TR 19 FE O bR LT DILEM DEFLY
fE1E 2,000 ug/m3 TH Y, METH D (BRIEEE 2008b) .

Flo, RN AZ AN POERREL LT, R4 Y OFHAE T 2.1 pg/g (Seifert
et al. 2000) . H X OFIAE T 7.3 ug/lg (Butte and Heinzow 2002) . {542H[X D/~
AKX A NHORFRE L LT, 12.6 puglg (2.6-57 uglg) & O 10.8 pg/g (1.0-49 pglg)

(Wolz et al. 2003) . 10.8 ug/g (1.0-172 pgl/g) (Tsuji et al. 2005) & 9 &M
LI N TN 5,

(2) L

TP O FRITHERTIZIAS A L TEY K 8.4 ng/lg BEFET D EME ST
W5 (Wedepohl 1991) 7%, SLIRMAET 2 kD -5 o v FIRFEITEL ug/g-100
ug/g L K& IZH>1Tw% (ATSDR 2007)

THEFOEHFOEEL L TiX, —MRMICHEKISEME: T Th 2 TN CIx = b=
ERBBZVD, JRTIREE, TV L HFET S (Bhumbla and Keefer 1994) . =
NHOEHEIT, $k TAI =T 2B LT~ T AT 2 2 & CHaME L 7
D HIFRICHE £ 503, BICHRERE CTIXRIAENE & e D I N AK~RET D, 7KIBCrI sk
ERITEIC5MED MO LR L UTH(ET 5, £/, e REEITHEFORE &
DORAFRIC & 0 ZEiIFICAE) 4% (Bhumbla and Keefer 1994) , HAREJR D b 3E75 YL
& LTIE, RRDOEGE LFRIERIZ, e RE2E MO RULIERC, KILTESE), W5,
RENELRD,

TG YR RTE (R 14 4F 5 H 29 BERS 53 %) Tld, e R X TZDLEMIL
FEAEMEE L THRESNTEY, TERHERMEIT 10 pg AS/LULT, HHEEH
BRI 150 pg As/g LT EED BTV 5D, BREA (2011) DRk 21 45 +HE5
Yk RIE ORI TIRDL L O EEE YR - PR FHIZICBI T 2 AR R TIE, e FLD
ZDILEMIZE T D TER OB FEFIEIL 158 & ST\ 5,

NBRJEO e FEGY L LT, B RITBEYRINTKOBEERMICH S BEEgs . =
I CHIEESNDEDOEGERH 5, BE, BARENTIIE Z2E0EEEIEN SN
TR, KRETIL, B FBRREA] (DaP L@, haviiglh M) vs) OFE
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W W W W W W W DN DNDDNDDNDDDNDDDDDDDDNDDNHEH H =2 = = =
DO W H O © 00 10 Ot WNHEH O O OWwW=1OO U .~ wWwh = O

OFEHRMY) (2 X%V %) PMERINTWD, FENOHEH S5 ESHEE 7
E DRI ENLRENARD T 2Ly i, HEFOMAEMIZ X - THEMEED
L #FE~ELEHEND (Stolz et al. 2007; Makris et al. 2008) , £7-. HARTIXEIF
WE TR O - 2T, v BREEICE D B HBE O REEN H 5 (HARAME PSR
BEHE NI R RS 1998)

(3) Kig - KB - #hFK

—IEPNCHER R O b FIREEIE 2 pg/L & IR ZE LT\ 5 (Andreae 1978) ., f
KPFOBAREFEOEFE L LT, BESCEAOBALIER. KILTEEID 5 OKIBA~DHEA
IZEDbDBB2 NS, £lo, TENPOEMR LT K~SBITTH200HF 5T
% (Nriagu and Pacyna 1988) . ZOMLIC ABEROEZHRE LT, RO LR
M L DKF~DH (WHO 2001) | PEZEHEKDOF)ILURHRA~OHEHIZ LD 6 D23
FIT oD (RREFPEZESR LBREE 2005) .

WRKFPTOrRDOBREIL, BFELLEFTUIAREOVUKTIZASVNRETHY |
AsTIDN L FBED 20% %25 Z EIXITEAERNE SN TV, B BIZFLR S
TWRWERTIL 540 nglg GZREE) Db EEGATWD, Fi-. BILIEREEIC
H DK TIT As(V)INE <, BUUMEREICH 2 KR TiX AsTIDA 2\, 28, EIThy
BRBEICH DRI T, MiENZ WA IIIBEA 2R L, $CHigh Db % & e
Ga i, AR~ OBME, BEMEMEL 225,

HAREIRAOEM e B LD FKROBEYT, A K (BUHL) | R T T35y
=, B, PEILE, NV — Axva, FU TABUFU T AU BERE
(FRICREPEER) . Z A, A—F &g cHEI N TWD GRS 2004)

KOS EIZIE, BBK O b FHEAEE (0.01 pel/g) %7720 TE S 0.001 pg/g
UTFTDLLMNE, ZORMEEZ T DB R D LUV E THEA R IEE CEET S
CREF e 1985) o FIHICEIRE O e P M SN D5E6121E, HARFE
AEPRDIFZD . NBRI7RIGRIR, 7o & 21X, SEILD 6 OHEKPIRIRPEK 2 E DB 2 b
% (RES 2002) .

(4) £EBRIZETHERDER

PelE TATET D b NI, MHFEARRICBWTAESK SN A bW a R &
L COMgrEIEYC. £ b 28kt & UCTEEL 72k LB 50 ATy, £/o, =
DO THELRN S, HFREFICHRT 2200 2 EZEIC (BXIHEHT) | HDHWIE
TR (HERUEPED 1580 IS AT L7212 10) BV IAATW D & FRSH
Do
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W W W W W W W W DN DN DNDDNDNDDNDDDDNDDNDDNHEH B =2 = = =
< O Ot b~ WD H O O© 0 0 O W H O O OWS\NO06 Ok~ Wwhkh = O

WA L LAY E ORTIX, e BOFARICEVDRALILD, WIFEEMOLHE
TR ug-100 pglg IS5 SN TWAHD, B LAY TIE 1 pglg (FigEE) %
RHZEIFFEALERY, o, BENDERBOMFREIZHENRALID

(Francesconi and Edmonds 1994) . Z Z Clib B2DILFIEHE & SHIREE DEWIZ
AHE LU, WELORE EORERERZHE LT e ROEMIFRIC OV TILT,

O BEEER

WEEICRBWWC, BRI, LR W77 7 b oo ETEEENDRDBY
BEH L &b, o (MEZOMAEY) LIFEMNRESY L& O EHER AR %
PEER L TWD, ZOeRBRICED ARG ZKX 2 127 (B 2011)

WKL, Bt B0, 2ug/LBEO ENEET D, L EOEE ., ML
W[ (B 2 e R OUWFEIC IS T D 28/ BRI IC A D 2 OLEO2E) 135E
THEEINTWD (R 1991784 1998) .

At FLEWMD AsBe (BEEIMIE BRI SN B E ZILEY) <° AsC
(MEPEAERERICI T 5 AsBe ORIEAR) 1%, MK O EHEMICITHRE Sy, L
DL, bum D7 T 7 b3y b @R L7z gEK D IR EE 2 v Claly L7z
RS (W~ 7 > 7 RoEEERY) I, Zho 0Bl e FLEMMPFIEL
TU /= (Hanaoka et al. 1997) .

WKPOEFEDIFLE AL ITAsTID KN As(V) & UTHE(E L, EE L FLSTIE, =
b8 THED MMANV) X T DMANV) DAFFEDN#E STV 5 (Andreae 1983)

WK O v ERIL, WEEEREIC LY B e RITE LI, S HICAEBLEEmIZ
S d, ZOEMIEENC LV e BOSHESAMITEERE T < g, g TH
M3 %, WbpbREEMO T a7 7 A VErRT—), As(II), MMA(V), DMA(V)
IERBEPOHPBIZT TOAMT D, WEMERY 77 o7 b OMRICI A E R e
FITEHE L, B z2m L TR RZ2%10 5,

Wk O As(V)Z R &3 2 M e BT, WHEEREY 7 7 7 b ORI LY A
Fh, BHE - AL D, ZOoFBIN e B AWML, BWES A U CIAR
AL E S Z 52T, AsBe & L CHBEEEIMICER SN D, 2O X 5 ICRYEH %@
LTI 2 2 1) DR R, WEAMICITR Y OB e BILEWNTFEL, Bk F
IRHERE AR I IZ D 7, — 7, AsBe BREOBIIL— k& LT, YAk o MR e
FINDAERK LT AsBe ZRNIZETMAED D, MEFEBIWIZET & & HICHY IAE I CHE
FEETICERR SN ARIE L H D, AsBe 1T, WEEEMM DL, BRS04y fiF
T Cono g e FICEFT 5,

EWH AR ETOAME FLEMIMAV)ZEREL LTERT LA M KDL EL,
MRS e L, —HOBEEOMBICB N T, EERRNYTH D, BT 77 hoy
M, BRI X > CTEB SN EBOBE T L OZENIUCE S A TR L - T, K
F10O DMAW)BEOFFHEPEE D EE XD (Neff 1997)
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CH a«AS« CHy

CH —:\EH’S cH -
3 \s CHz CH,OH FHS TaMA n

CHj3 CH3-As=0

AgC &H3 ‘/ ﬂ!‘.Eiﬂq
TMAO CHy ERY1UIL
CHs-As =0 -
OH
FhAelal— OH DMA(V)
: | I CHs—I-\Is =0
OH—I\\S OH-As =0 OH
MMAGT

OH OH
As(I)  Aslv)

2 BEARBRRICEITAREGE LTOERRBERR (TEE 2011 & YHE)

@ ELXEER

b EARERICEBIT O e FRIT, F& L TELRA T IMERINIZ L VLFREEZZE 2 72
DHAEER LTV B 2 51TV 52 (Cullen and Reimer 1989; Ridley et al. 1977) |
— IRV ERERIZ T Vv ) 2 = AsBe 72 E O L) B A FFo b
FEMEBLINH L H LD EHERSND, ERBREOE N ) ad5H Tl
MMANV) D&% GEICERET 200, AsUID & As(VIDOAZERET HH D, DMA(V)
EERDETDHHD, AsBe 5o b O H 5 & DOHENH D (Byrne et al. 1995) .

EBREEORWVEREICIEL, EBECHE & b FELME OFEDNRIE S 1
TW5 (Oremland and Stolz 2003) , 7=, HEITEBWT, 7 A MY U7 ATH
KR T Cr XYLy o e RICEHT 5 (Stolz et al. 2007) , KRKHIZE
ENHERICBWTYH, MAEMOHBIERZR EORENTIEELZ 2 6N TWVWDH, T
WCHAR SN AF VT Iy ‘/@ﬁiﬁﬁ?ﬁé%ﬁ EOEMRFHZ L > T AF LT L
VAT EZ BIVTHE LT 1%, I3t % %17 C DMAMWIZR Y | BEIZRE LT
REETENWCWAEEF0ME 2 67}% ?Eiéﬂfb\é’) (Mukai et al. 1986)
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M. ERNZEITZEE

. BRARSE

t%@tkm@ﬁ ERREE D—2 L LT, MERIZ K D RED D DR ABEFE BT 5
%, EROKRZFEE (0.011 ug As/m3) Mo, B FORE 1kg B2 0 1 HHEE
EHEIX 0.0044 ng As/kg RH/H & Sivs (B FEM B AR (L9 EREm T

7% 2008) .

At o GTeBENMEDON TR X N2 12hikE 52 nglg e NG EN T
WTes, AR IR 13 3 ng/lg £ TIKF L (Holland and Acevedo 1996; Becker and
Wahrendorf 1993) . 1 A472 0 OFHEH&EIL 1.5 pg L ME SN TS (Small HG
Jr. and McCants CB 1962) , 721X Z @ EFEIZIT 1 &AM 72D 0-1.4 ug 73 (Cogbill and
Hobbs 1957) | EIWEEIZIZ 1 A% 72D 0.015-0.023 ng (¥ 0.018 ng) Db #EnE
FNTWDB EHE N TS (Landsberger and Wu 1995)

2. #ORE
AW, EIZEMS EEVKOBEREND, BmPIiimeg - A e B s
WG Ei, BEKPIZIZEE LTEEEENGENTWS

(1) BRmhoDIRE

bR IIEEESCANBICE < EEN TS (85K 1993) . HAR T ik
AN EEBIT 2REEN S 720, siE LR L T D RE2RENLE
L TWD, MEWIZIE AsBe T /vt ) v ali— EOFKe BILEWMNR L & F
n<Tuns

e BBEELLT, K/hFEa—r, BENIB RR—LL XA /LTH 1 uglg T2
LTV 7=DIZxt L, BRIV TIE, 50 /S—t 2 ¥ A LT 20 ng/g #HE. 95
W= H AT 140 pglg L, MW ERIREN RSN, 95 /3 —F X A /L TH
M TIE 30 pgig LA B, BEE T 40 ng/lg L ETH 7208, B F L L TiE, 75 73—
X ANTEH 0.1 ng/lg F2E ThH > 72 (Uneyama et al. 2007) ., BimD L REH =
IZOWTK 3 IZRT,
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DO DN DN DN DNDN H H o = e
Y Ol b W N H O O© 0 30 U W N+~ O

~(a) _ (b) (0

MEp e RIE (ppm)

# € IR (ppm)
S ERRE (ppm)

..
ol e Tﬂﬂmr%__t
¥ B £ £ B W % T ¥ B & B W OW Y T ¥ B & f H i %k %
! £ 0 0 A M E O ) B E O
£ A o £ A e mo % A e o
: : : 5 A &
= i = = i > B = 5p ¥ B
| o | x5 | L 5
N N 2 Mg |§%
< <

() b R, (0)EERE b RIREE, (O v R D 5 BARRETZ o 7 & MICB L TIERKIR
77 711 5-95 R—t U F A, FOMHFRT 25, HROFERIL 50, EORMHRIL 75—k F A
NS,

M3 BROEFREHE N\—2F 4 )LL) (Uneyama et al. 2007 kY HZE)

OiEEY

WEPEENEY) X, B EEME IR L CEIREDOE R 2 LI T L0H R LT, 20
b L 2R THD (K1) .

~HLA, TV, =7, P, Yo~ A UTORE BTk 8K

(As(IID +As(V)) OEIEIL, 0:4% TH Y, WERETIE, BV 60%, v 7
#138%., U AKIT% Thole (£6) , 2B, ZORIZBITDH, NEEMEE FEDOKE
P RITH T DAAELRIL, oI HIEIC L > TEb o LR 2D AREES H 5,

AsBe (3 raIc @ Lfﬁfﬁé FELAHEe FEMTHS (Edmonds et al.
1977; Hanaoka et al. 1988; Francesconi and Edmonds 1994; Francesconi and
Edmonds 1997; Shiomi 1994) , AsC I AT A 212, TMAO IX, 7~ XD
—Ffi%:, TeMA 3/ ~ 7 U Meretrix lusoria 25 Fi15 FHE e #LAEWMTH 5

(Francesconi and Edmonds 1994; Francesconi and Edmonds 1997; Shiomi 1994) ,

TNk adl—d, RSB L EEReAMEEWTH D, L, sHA A
EHETWELY Y ahA DR HT (Edmonds et al. 1982) | AT H XA HA K H
TIRENWW T T 7 B DWVITERB A L T DRk % 72 A H (Shibata and Morita
1992) . & H (Morita and Shibata 1987) . S HIZIIHEM T T 7 b 2R L H)
W77 7 A HRDBNS (Shibata et al. 1996; Edmonds et al. 1997)

b FOBRIRDLUL, MO L > THE L >TWD, D H DOREICAEREETIZ
BOTE, B EZENRZEETLZnEINTEY (Lunde 1977) |\ Y FD
Bt 72 LI e BOEBBRBD LTS (BE S 1999) . AHARRIZH W T
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GH LTS AsBe DFIGR., FEEOEWLOIZEE L, M, RFRMHOIEIC
KTFT25Z Lt REOFEHA DA B3I TIMERAT H 1572 I b L2 %
5 EFEZ %ﬂé (Velez et al 1995, 1996) .
W PER) D MERTE - TR R OKEME - JEEE e BEEICOWVWTE 6 1TRT
(Shinagawa et al. 1983; iﬁiﬁ 1992) o

RO BEVMODEKE - BEREECRIERVKEMNE - BEEEREE

:iﬁ */,’ Tit?fﬁ = %é}% ug/g ($id§é§%%@)
i ML peg |5 A | mpene [kt | meveit
<A ng 36.0 0.00 0.00 34.2 34.4 0.22
M ) I 5.0 0.05| 0.12 4.2 4.2 0.24
-7 I 25.6 0.00 | 0.06 24.0 24.3 0.18
< ) 5.4 0.00 |  0.00 5.1 4.6 0.54
o ) 5.5 0.05| 0.17 4.8 5.1 0.31
~A T ) 17.3 0.00 | 0.28 15.0 15.1 0.23
JiaR <Ry I 25.0 0.00 | 0.05 24.3 17.3 7.6
iﬁ% . . . . . .
o ~F <= I 12.4 0.00| 0.10 11.3 7.2 1.0
) :A74j'*"7 %jﬁ 7.3%1 0.16 1 0.22 7.0% | 5.1% 1.8%
it IS A 41.3| 0.00| 0.00 39.2| 398 1.0
B /A= Mgi 7.6 0.07 0.00 7.2 6.0 1.0
P Vgﬁ 15.0 0.00 0.02 14.1 9.0 4.9
7Y ﬁf 17.5 0.04 0.01 15.9 11.7 5.0
%%fg I RH o Ijg% 490! 000 0.00 488 |  47.3 0.20
ANAA T ! 17.2 0.00 |  0.00 16.1 15.9 0.22
/;’Kf ;z ) 95| 000 000 9.0 9.0 0.26
N spPeﬁnereSiS Ak 51 000  0.00 5.1 3.3 15
EU% ) 61.3 36.7%2 15.2 — —
W ~ar7 z 25.4 0.8%2 20.2 — —
77 A I 8.3 0.6%2 6.5 — —

*OREROEYE o+t As(IID MR iR+ As(V) HERERE
(18R 1992 & YK%E)

MEBeh O & PR, R ’F%/Zii:ﬁ\>ﬂ BN SV, e, TOE

>
LI RE X %%7’/1/*12/ vall—Tbhb, 3’5 CEFENDEREMZHONTER
7127~7 (Francesconi and Edmonds 1997) .
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KT BEIZEFNDIERLESY

b RIRE (ngle) v R LE
il Yo K FEME
PTACERE: 8 LAy Significant Minor Trace
1R FEcklonia radiate 10 >80 3,2,7
Hizikia fusiforme 10 >80 v, 1 3 7,5
Laminaria japonica 4 >80 3,4 2,7 -
Sphaerotrichia divaricate 2 75 2 7,3,5
Undaria pinnatifida 2.8 71 23b -
Sargassum thunbergii 4 51 1 - 13
5,
Sargassum lacerifolium 40 >80 1 7 z’ + DMIE(V)’
8, 16
Spathoglossum pacificum 16.3 69 3 2,7 -
Pachydictyon cortaceum 16.7 72 3 27
ok et . . 7,
Codium fragile 0.6 67 2 DMA)
Ulva pertusa 17.1 40 2 7 UK
Bryopsis maxima 19.4 20 7 2 UK
Caulerpa brachypus 11.6 32 UK -
EARL & Corallina pilulifera 21.6 15 7 2, UK
Cyrtymenia sparsa 44.8 69 7 2
Ahnfeltia paradoxa 11.7 58 7, UK 2,1
Coeloseira pacifica 23.1 35 7, UK 2
Laurencia okamurai 19.2 47 2,1 7, UK

a EREWOFRFTIL. M1EHR
Significant, #/KiEM: D 20%LL 1 Minor, [A] 1-19%; Trace, [F 1%LLT; UK, A4t #i{k
a
b AEtaTE e
(Francesconi and Edmonds 1997 &k U R %)

R S X AR AU ITRHIBET A2 YX, THET, TFNET Lol
FCIE, bR CoEM e E0EIE N EV (Francesconi and Edmonds 1997) . —
AL LT B R E U F O B B IEEEAK 110 pg Aslg. B RIE
154 ng As/g & ST\ 5% (FSA 2004; Almela et al. 2006; /NI 5 2006) , &2 4
U RSN OWRERETIX, Tt ) v ai—h EOAKe ROFRIGREW, Tt/ v
2 —IZFE LTI B e R0 X O 2atEmHEITER0 R B 2 bt TV 5 (Sakurai
et al. 1997; Andrewes et al. 2004) ,

H5 % (CFIA 2001) . #£E (FSA 2004) %2R WTCIE, b UFPcITEK e &
NELEGENDLZ b, BEAHEZDHZ J:zz):%bﬁtémio %lﬁuu%ﬁf (FSA)
@EV%%@E®&¢6@ﬁ¢®%E$ MM FEREZHE L, B VF o

PRSI e BB, m e R /)Erk% BV EEHAE L7~ (Rose et al. 2007)
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AARTHEINOIEFICEENDI L RBREESLCAARADO L VX OEIEIZHOWT,
WL OMMDHEN2EN TS, Mohri & (1990) 13N 44 (B4 24) Ok
RED B LN MBEEY T O b FEEIZOWTR FRIEOITEZ W THIELTEY
Bk NG INT-H0) Hofe F, B e & DMAV)% 1.204, 0.479, 0.569
uglg &M L=, AARICEIT S 14 FETOFMBAFL VX (AL LEOEMEE5T)
OFECRPLE, BEURHEA 2.4+1.3 /A, 1 B PHEEEED 6.4+4.3g (1.1-14g, F
JfEB55g) THV, FHAHEFEALE PFTOLPREFENDE VFD 1 H PN
FEh 3.3g (WERE) CHEH L,

BEIRIE 7 v~ 7T 7 4 —[FFEREG T T A~ EBESWEEZHWT, Figd 5\
A—=N—==—0y ML ELNTHEE A X B 15 3D ok e &, AsID,
As(V), MMA(V). DMA(V), 7t /v ali—GHRBICOVWTHIELZE A, %
N 1.2, 0.031, 1.2, 0.010, 0.030, 0.028 pg As/g (JREE) THV., 1 Bt
FOEYFEIEIT 8.046.6 ug (0.21-23 pg, FRAE 7.1 pg) ERINTo, THDDOREE
Nh, FHEGITHHEAE VX E BT A EICKDOEENRADRIEY A7 % 2.4X
104 (1.6X106-7.0X104) & L., OB ADFIEY A7 L CHEETHZ LT
TRWVME L E i L7z (Nakamura et al. 2008) .

PRk 14 FEOERFEFAEIC LT, BARAD 1 HYS72 0 O EEIREIT 14.6 g
(REE) T, ZNICIFEECRA & Vo tMOWRENE N TN D, TOTDHE
BMIAOENAER, MARLOEHEND, WREFICE RO EDEGEZREL
72EZA561%THY, BHREOEIEG L INERERETIRVEREL, EVFD1
HY%7-0 OEREZ0.9g (BEE) CHE L7, WHO 23 1988 4= Y4 IFIZE b 7= M
B e D PTWI (X 15 ng/kg REAE TH Y AKHE 50 kg D A DGE ., 107 pg/ A/ H (750
ug/ NAE) 1CHYM 9%, FSADOREICL D &, i aKEL Lize DS
FIEEIIHRARNT22.7pg/lg THY ., RICZDOE VX ZEBRTHELTH, BH47g
(REE) (1THEF%N72Y 33g) LLEZAAICERLARWRY | E3#E D PTWI % #
252 EiE, 7277 L, 2o PTWIiZ, 2010 4EICBfE S 7% 72 Bl JECFA &4
IZBWTHEY Mo,

WRPICEEND E RICLOPBORBEHRENEE 2L OWMEIT R, EVFIETR
WA A B EICE 2, BAIFXTLHLEATND, DEND, B VX2 muc %< &
BT H5DOTER ATV ADLWRAEFEZ LN ITIVUIEE ELOY A7 RGEDH T L
TN AR E T (B4 @A 2004)

ZOLIICTHAREAND E UXIZOWTHEDOBEN 2SN TVDHD, FEOBECR
DL, e RREOHETE, B VXOEEZEOR I ITIEOEN R ENEHKE S ZOEN
BB, B PHICBITH e EOFMEICOWTIIRZH LT > TR WO NE]
RThHs,
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EEEYD

AR EAR LT D b BRI I3 ug/g A8 tug/lg DERH D E STV D
N, BEEOHEPIZEENTNDEBREIIIREIRENALNRNE STV

(Lunde 1973) , #ECRFHFICEHEEN TV B FRREEITN 0.0l ng/g BETH 5

(LN & AT 1980) » BERITEGRENT-LEHTE-72%/ 2l L T, wEERE
L LT e FE1E 1,420 pg As/lg. DMAV)IE 970 pg As/g MR S L7518 5 2

(Larsen et al. 1998) , MHILEMIOWHEIZE £ 5 b FRE X, AW T 0.024 pglg.
KT 0.018 pgl/g LGS TW5 (U & 1A 1980)

BIEMICB L ClE, BMOKER I L D EEREDT OR e RORMENMTHIL, T
EDFELODODRARPITONT NG (K 8) , FNUT AL, = A FIX ) 0.16
uglg (0.04-0.33 pglg) Tho7= (BEMKEE 2006) . £z, ZKTOREe R (i
HEEY7-D) 0.118-0.26 ug/g (1% LT, MM F1 0.108-0.227 ug/g T, Mkt £ D
FA1E 62.2-96.3% Th > 7= (Hamano-Nagaoka et al. 2008)

ERICLDEYKRERANTE T a A 2GR TGS L, RO 3 X 255
KT GE L OEWFORRAREROAERNET VEMH L CTHEELTZEZ A, Hi
F1X DMAV) % L2 & HAEMFHIRI A HRIL 33.1£3.2% LK< . BEITEHED As(V)
Tl IR ER1T 89.419.4% L o Tz, I AITEEND b FED AR
R#IT e BT L, SREHKP O v FEOFAE L EDOLFREIZ S K& e
WEBEZTHEEZBND (Juhasz et al. 2006)

BEMICEL T, At FAMTH D ax VLY ORENITEN S REAT
BEH S5 EfE STV D (Morrison 1969) 73, Institute for Agriculture and
Trade Policy (IATP) OF&EIZ LD &, KEICBWTA—"—v—F v FTHALL
KB OHBA DK 55% TRRERDRMH SN Lo KETHEATINTWDH R %
GHE LYY TV =g E Do BRI 218 U CHRRANER I T
WA ATREMERE 2 5T\ 5 (Wallinga 2006) .
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&8 MERIWHER (15 F@&)

EREEA | o ) ) ) )
N e o " ERER | AEfE
o 43 Tﬁ EERR | RO R RO fil fi& il fiE
R At FE o 1) 2 (3 4)
% pglg pglg pglg pglg pglg
IS 199 001 0 0 199% 0.33 - - - 0.160
INE 156 001 | 143 ) 13 0.02 0.001 0.008
K 100 0.01 9 9 1 001 000(; 0.005
i Lk 30 0.01 29 97 1 0.01 o.oog 0.004
SERG 28 001 20 el 8 0.03 0.006 001
(%)
SERG 29 001 29 100 0 - 0 0.006
(ZZxTW b D)
LAY 30 001 30 100 0 0 0.003
AT A 30 001 30 100 0 0 0.004
Tho Lok 28 001 28 100 0 0 0.004
F Y 30 0.01 30 100 0 0 0.003
Tryal— 30 001 29 97 1 001 0‘00(; 0.004
< EN 40 0.01 40 100 0 - 0 0.003
L& 29 001 29 100 0 - 0 0.003
EINATED 100 001 80 80 20 005 0.004 001
nE 30 001 29 97 1 0.02 0.001 0.005
ERhE 21 001 21 100 0 - 0 0.005
o 29 0.01 29 100 0 - 0 0.005
7y 30 001 29 97 1 001 0‘00(; 0.007
[N 28 001 28 100 0 0 0.003
(S 30 0.01 30 100 0 0.004
nwhZ 40 001 40 100 0 0 0.005
Lz 30 001 14 47 16 0.11 - - 002
DAZ 59 001 58 98 1 003 0'002 0.004
RN 60 001 60 100 0 - 0 0.003
UL REET W Zb D)
IRDBI 30 0.01 30 100 0 - 0 0.003
R mte =8 D)
IRDBI 30 001 30 100 0 - 0 0.003
MR
& 28 001 25 89 3 001 0.001 0.006
wUAT 30 00| 30| 100 0 - o| 0003
(R ETWZH D)

< O Ot B~ W

XKD b FEDORAXEIL 0.04 nglg Th -7z,
) EEMEIX GEMS/Food 23R HIEIZHEWV LA FIZ X W HH LT,
a. KRN 2R < B IS DWW TEE BRSO 94 SEDN 2 0 8T R D 60% & 2 T
722 L. GEMS/Food 23733 HIEIZHEV, BLFIC KV EHfE (1) ROSEHE (2) #HH L,
EHE (1) 2 BB OREE [0) & LTHM
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FEE (2) 0 BREIRREOMREZ TR & L. BB B2 BRI R O %
MERIRA) & LR
b. LW T oW TIRE BRI O 08T SN 20T 3D 60% Kl Ch o7 Z &b, Eh
IRFCRIE DML [EERAD 1/2) L L TEIHE) 2 LT,
c. KIZOWTIETRTORBNPEREBRLUETH 7= Z &b, BB T L OREZ AW COERE4)
R L,
(Z=AROKEER 2006 LV 5 H)

(2) BRHKLLDEE

FPeAK KR E L TKEARNEME I NDGAIT. KEKOKEHAE (10 pg/L)
BBZDEREEBIT DI Lm0, MFKREEEKE LCTRIHT 2548, &I
ITZDOFEERTeTD, T KFIZEEN DI EEZRETEREIND Z LD, HART
I35 2% O F AR KIEKRKEREHES EE D e EEEFATWS (BREEE 2011) , =
NETICHAROH TR SN7- b EORKAMIL 480 pg/L THh 5 (BREL
2002) .

F72. BARICBWTHRIZHWON TWDIRRBAKDT O FEE2FHAE L7z 81 k)
SITEME L FTHDH AsTID KN As(V) DL H S, b ST 120.1
(0.116-1,024) pg As/L TH-o7= (TES 2008) .

(3) BARZEEDHT

O

HARNDOE ML OEEIKR 26 Of b FEREIIZES XD 50 iE~—F7 v h3R
oy N R E RO TIRHEN I STV 5,

Mohri & (1990) X124 (B % 64) OAERGIczE XA H T3 H
MU Lo e FEREZRE L7 L 2 A, 1 B FEIEIL 201.612142.9 pg
(31.0-682.0 ng) Tholz, 7244 (B % 24) ORACONT T HHEHAES
1Tol-& 24, 1 B b FERE 182.3+114.0 ug (27.0-376.0 pg) Th-o7- & #
% L72, Yamauchi & (1992) Tix 3564 (BB 124, & 234) ORAIZHOWTER
REHRUCE Y 1 B e FEREL 1951235 ng (15.8-1039 pg) & i L7z, B4
BED h—2VE ATy NHETIE~—7 v hAZ 7w R HFRUTL Y 2002-2006 4
ICBIT2HAAD 1 Bt FEREL 177.8 ng (5 BECEIKIZ 0.1 ng) EHEE LT,

QEMER
Mohri & (1990) Ik 124 (B & 64) O 3 HRELL EORREREZHWT
AW ATIEC LD 1 B e FEIEAZAE L E 2 A, 13.727.8 ug (1.2-31.7
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23

24
25
26
27
28
29
30
31
32
33
34
35
36

ng) Thotz, FERICHRA 44 (Bl %24) Z2x5L L7 HREOFEETIZ1LA
MRS b BERURIT 10.3£5.5 ug (1.8-22.6 ug) THho7-, Yamauchi 5 (1992)
AN 354 (B 124, & 234) OREREZ O TR AL HHEIC L JIE %
fTolzL 2 A, 1 HEME FEREIT 33.7£25.1 pg (8.34-101 png) & WiEsni-,
JEATEE D h—Z NV F A Ty NHETIE, Sk EED-28hE 14 BT,
EEREFRFEIC L H5EMEBIREICESE | DRIEENO RN EZEA LIS U THR
L=, Bl S IOKRFI R AR PSR L AREEITV, BR 1 AY
720 OWE el BFEREEZHEET H~—7 > 3Ry AT BB FER
BEHELLE A, 1 BEME FEIEIT 628 ug ThoTz,

QFEHER

Mohri & (1990) % E5C & FIEkD Fikx TR oA e BRIREZ o L
oo AN124 (B4 % 64) © 3 B EORRERE N OIX, 1 B4 AFLT
Y PR 7.627.9 ug (0.6-36.0 ug) . ¥ A F /LT LT R 34.034.7 ug (0-110 pg) |
U AF L b FEAW 120.4197.8 pg (0-425 pug) RN SN, A 44 (B &
24) HRGELIZTHBORETIE, 1 HY7ED AF AT VY W 6.554.6 ug

(0.6-19.0 pg) . YAF AT LY R 49.9+-498 ng (2.8-183.6 ug) . MU AF Lk
FLAEM 87.3176.8 ng (10-271.4 pg) Akt 47z, Yamauchi & (1992) O#HiE
TiE. A 354 (B 124, & 234) OREREIZMELZEZA, 1 BAKEFHE
EHEITX MMA2.25+2.5 ug (0.16-9.63 ug) . DMA12.9+11.1 pug (0.36-38.0 ug) .
TMAO148+226 pug (1.95-946 ng) 23K 7=,

V. R2EIIHMBNEOBE

1. RNENRE

(1) RIR

RS FORDEEBIC X 2 MEE NS OWRINIL, B MZBWT 55-87T%TH 5

(Buchet 1981; Crecelius 1977; Kumana 2002; Mappes 1977; Tam 1979) . fklk
HIZAFAET 2 b el K OV e BRI, BEE ., il 2I3F 5% (K1 95%) (2WRIX
INDHZENTRENTVD (Zheng 2002) 23, RO =Hiflk e £ L 10
bFE, bV U LITEEE D BRI U<V (Mappes 1977; Vahter 2002)

AR ZORDEBRIC X 2HLENDS ORIUZEET %7 — & 138D Th 7,
Buchet & (1981) 233 L 7= MMA(V) XX iZ DMANV) DWW sd b D HE - O &
5 (500 ug As) ZHERLIZART T 4 T xR E Lo Tid, 4 Btk £ TIZRY
WCHEIE SN2 e FEIZEFNZENERAED 718% X N 75%TH Y 5l e ELEW
DEBWRIUEL>T5% TH D Z & D/RB X7z, Francesconi & (2002) 1%, HBMHEART
VT 4T 1B WTHEI4A BRICT Lt ) 3o T —0K 80% N IRHFICHE <5
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ZEERHL, B MBI AIRERERRINORERILZ R Lz, L L, JRPHE
WIS FKHOT —Z 051X, Tk ) ¥ a B — ORI 3RO TR E 72 # A
HDHZENTREENTVWS (Raml et al., 2009) .

TRZEME DO AR 2B < & KRR D OBGAFITOT 0 TH 5, BT K D Tk
& ClE, MAGEMINCELY A F T ARETEDORT & 8R85 2 & eI (1-2 um) 23ER1E
S, b EBREOKEED B BLAEMICER I TR ENS (Liu and
Chen 1996) . KUED D DWW EIT FITRL 8 E IRMREE IR G5, — . WIS
TUCREREIE D DR E SR FI1E, HE T SN THILER R LRI E NS (A AESE
AP RTIRRESEICET 2 EES 2000)

FEREREEIZ L 5 e FOWUZHLT T, e RITEFELEZICHEEST D (NRC
2001) .

b EN 5 MDOFIE L L TIFEET D MMANV) KT DMANV) 72 EOILAWiE, F -~ thiE
Tk, BENOCEERBEEE RIS (BERAED >40%) . 3MioAHE Fb
BT —RIZRI R T (Goodman and Gilman 1980; Vahter 1994; Hughes et al.
2005) , #xir. Juhasz & (2006) 1%, KBTS MMANV) L O DMANV) D E 5%
IIEZENZFN 17T% N DN 33% THHZ &ExHHWE LT,

~ 7 ADFZHFEICOWT, C57BL, C3H M ' B6C3F: W TR & TE 0,
b RO ARG X DTHLE D ORI ERENRBD 5D,

(2) 2

t b B LKFEFE T, ZAOKBITMEFIZe B S, BSEHRRET
IZZE|mD t FEONTIE, Bhg. Mz oAm Lz,

AsIDIZAB S 72 pH TIEIARBERETH Y, A A MLEETH D As(V) L 0 1T 500z
I I B Y JA F 119 < (Lerman and Clarkson1983) . & 72 As(ITD 13 As(V)
X0 10fFIFETFA— L BIFER E o7 (Jacobson-Kram and Montalbano
1985) .

HEALE 2> & FIREEH CIHBRICE W IAEN T e RITR L A TF b, thowE
WS D0, B V2 T4 (GSH) G EEZRR L CEHHICHER &
% (Suzuki et al. 2004; Vahter 2002) .

b~ omEEF G, HEE e 3 (AsTID, As(V)) . MMAQIID, MMA(V), DMA(IID),
DMA(V). AsBe., AsC 23 S 4172 (Suzuki et al. 2002) .

e BIEAY Th D (LK FEORREMDOIRE TII ED b EXMEEEOEHEIC
&5 (Lazariew 1956) , BAL/KFBH R/ > AMEEDOIEEE T,
B U7ofAk. Mg, JR2ND e BB S v, BEERRMER TiT b ORI T 0.4
uglg. JRT 260 pg/L. MIET 434 ng/ll. Tho7=, F7-. BOWNAEMICIE b FiTkhi
SN o72 (Teitelbaum and Kier 1969), #igh~7" 7 ok THIEH 72 B AL/KFEIRE
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(ZBREE SUTIERI T, b FIXAFIR T 11,800 pg/g. A T 7,900 pg/g. BT 3,200 ug/g.
6T 600 pg/g. /KT 600 pglg, Mk TiIE b 7z (Fowler and Weissberg
1974) .
AU R, 2o (IBARA) O FFEFEKTHT Lot b (Fln, MERIAR

i) oAk O FEAEE O LR R TIE. MAZENRE WS, K3.911.0, 1ML
% 5.91+3.9, & 12.4+£20.7. K 14.5+6.9, Mgk 15.2+16.6, fifi 19.9+22.7 ug/g
MERTH-TZ, MOLZEEAHEMEOOIT, MIE-HEEF A & EBOM~DBIT 21
F TV D AREM A RIB &7z (Dang et al. 1983) . —J7. MM, filig., 234 THE
CL7EHEARDOKAN (36-797%) D As & DR OGRS ATIZB T DA% T,
DOIRFEIIMOMIEE HEVEDLLT, T XTOMBMTRERBAERH T

(Yamauchi and Yamamura 1983)

F7-. HAICHEE SN D B BEE KV & (Concha et al. 1998a; Concha et al.
1998b; Fangstrom et al. 2008) . b FEILEWiIEL @B L, RE~BITTHZ &
NRE STV 5 (Lindgren et al. 1984; Concha et al. 1998a) .

(3) &

AERNIZRIN S T E FIIA TF AR S, & LT MAF e FILEY
D—>Toh % DMANV) & L TIRFICHEIEES S,

REHZ L 0 A F b &7 MMAV) & O DMA(W) X AMEFEMEMEL e ED A F L
fRITAERICB T 2MEEE L B2 0N TE e, L Laens, 2o EREmTth s
3l A F A bk # (MMAIID, DMAID) (58 a7 K QN R - REEM 2 R
ZEMD EETIE, AFARENTER e ZoOME L v ) L0 IidTe L ARENEMEL
DT EALZEZHBNTWD,

i, A RERUAANO e FHRHBIZHBW T, e B EERE 2T 2ERO
R e FE L DMANV) TIEZe < EIZDMAJID TH D Z &3 ST 5 (Mandal et
al. 2001) , ¥ 4 [T HEH & LA D X FALGEETRE 4 7~ (Aposhian et al. 2000) ,
—EAIITIE, BED 3D 5 M~DEEKIC & b7 A FOLELDNE A I DR LA A
FIALRIED & 2 OREERE & L CTIRB ST\ %  (Challenger 1951; Aposhian et
al. 2000) . F7z, K5I T 3Mlit K-V FF AU EERDOEHEZN LIz A F v
{bHE NS S /- (Hayakawa et al. 2005; Thomas et al. 2007) , \W94LD A F
LB S E FOBLETIREEDOEH) (L Ky 7 A A 7 1) ODFRTS-T7 /2 u-Lr
AFFH = (SAM) BATFNAMLEMARLE D | 3t £ A FVEEBEERE (ASSMT) %
ZCO LT D RATF VBRI MBS TH D LB Z BTV 5 (Thomas et al.
2007) , = OBFETIEMBENEL, BILA MLV AZFERTLHZ b EINTND

(Hu et al. 2002) , )7 Cix., DMAUID O E 72 %38 o CHHBRER TAER T2 VA F v
TN e FRBREDRINCE DR T VANBREDT Y —T P IIVOERD
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Wi S5 (Yamanaka et al. 1990; Kitchin 2001) , £7=. RHFUIZT A F LT
FT N T ED DMAWNV) LV HEOEWER E FLEMBRE S, T bidy
AF b FEEERNEGHILEY E ORI LV ART D AREERER STV 5D

(Yoshida et al. 2003; Raml et al. 2007; Naranmandura et al. 2007) .

—Ji . WEDMHB RO e FREOWMEILTERABR LD, Tkt v al—5h
ENEWVIERZFRLE T O Y VORLNIMF b REEERN 8T LToRER. IR K&
QL O FERH DL DMANV)TH Y SR, ML, lfes. FERICB TS e RREEITe EIHE
BREEO LY UL L TEVMEZ R L7 (Feldmann et al. 2000) ., X HIZ, ¥ 7 A
BEMEEL VEBHEE DT vt ) v a T —DOEERNERIZ OV TRE LT
FER, MEEZ N2 7 SORREATR (37°C, 1K) TIX 95% DT vk ) v a i —R3F
FRIZEH S T2y EWEAR D 2 TIETF AR~ O LRI L <KD - 72 (37C 48
BEf 77%) (Conklin et al. 2006) , 7/t /) v aW—%=EE L7t s ORHPIHE
e LT, EREmO DMANV)DIE)F 4-DMAN), FA4-CAFALT L /)X )
—/L (DMAE) . 47t/ vab—r2ERmianizn, oh % DIRF B FE
#1E DMAV) Z B T2 EREE (10mM) (2B W CHaEM xR o bz o
7= (Raml et al. 2005) ,

FOHBIEICAFAET D AsBe X° AsC (FHILE ) IR S 4L, B R OSEIZIE
72 BFEILANIZZ DIE & A EDNR AT HEIE X 372 (Yamauch1 and Yamamura 1984) ,
AsBe O 1 5 72k e FbEWIL, e BTz A ERBIaNT. X
DRI R PICHREE LD (IPCS 2001)

e FoATFURFHITEERRD NS, ~—F&Y b, FURUVP—KD
E/LE Y D TIEHATFIERD b 3 X F VBRI KE L TE Y MMA(NV) & O DMANV) D
RPYRIIERD b Tnewyy, —FH, V—H%2XEF— UHFX TR Ty &
UNLAZ =TI e BA TFNAVEBEEREDFIE L, E RO AT L@ EZA LT
W5 (Goering et al. 1999) , F7=. T b EERE O RHPIZHE S5 MMAV)
DOEIEITE b &l L TERIPIIZD 72 < MMANV) D5 DMANV)~D A F AL 23503
MTHDH I ERHRE SN TVWS (Vahter 2000) .

¥ 7 ADRMAEIZOWT, C57BL, C3H KU B6C3F, &# W Tt sit Tk b |
ERORORGIZ X DHE DS ORI EZRENFBDOLEND DD, A TFALREHIC
IEEENRO 5TV (Hughes et al. 1999)
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OH

HO——As—OH «——

e OH

HO——As—OH

OH

HO——As——CHj

o) 2¢ (0]
arsenate arsinate methylarsonic acid
As(V) As(IIT) MMA(V)
26‘/\l
OH
HO——As—CHj
methylarsinous acid
MMA(III)
SAM
] AS3MT
SAHC
CHg CHs rer CHg
AS3MT €
HeC——As—CHz =< HO——As—CHs HO——As——CHj
0 SAHC SAM ) S
trimethylarsine oxide dimethylarsinous acid dimethylarsinic acid
TMAO DMA(III) DMA(V)

SAM: S-7F ) 2 -1-AF A=
SAHC: S- 75 ) 3 N-L-REV AT A v
AS3MT: 3 flli & & A F/VELFE % &

4 e AMEEMONRE (BAERY e A FAALRIR)
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OH OH 3 GSH SG

2¢ |
HO—As—OH > HO——As—OH 47— GS—;Ls—SG
2¢

3 GSH

arsenate - arsenite arsenic triglutathione
As(V) AS(IIT) SAM
] AS3MT
SAHC
OH OH 2 GSH SG
HO——As—CHgj 7— HO——As—CHj3 GS——As—CHj3;
° e 2GSH . _
methylarsonic acid methylarsinous acid monomethylarsenic glutathione
MMA(V) MMA(III) SAM
J AS3MT
SAHC
(|3H3 CH3 GSH TH3
HO——As——CHj 7— HO——As—CHj L‘-’ GS——As—CHjg
I i %
¢ GSH ) .
dimethylarsinic acid dimethylarsinous acid dimethylarsinic glutathione
DMA(V) DMA(III)

5 bFRILEWORH
(Bt 38— 7 N E F A AR ZIT LT A FAALRIR)

(4) HEtt

b RLORBEDIL, BICREOEHICHEE SN S, 2 < OWALBMEL N FO
b FH LAY OHE I EICR AR E L TW5 (Schuhmacher-Wolz et al. 2009) , b
MRHPPERNC 3T D v LA O— ki HIE1X, DMAV) (40-75%) . BEfERK O
b T e # (20-25%) & 5o 5 fi A F e FBLEWTH D MMANV) (15-25%)
Tohd (ATSDR 2007) . LU 6, WEEESCANEIZIIT VvE ) v a T—X
AsBe R EOFME FILEWME L EALTEY ., WEDOERIZID ZREOFE/K
ERBIRPICHRE S S,

e RE2Z G VX EHoTMmER’H DL, B VXM LAEMERZORT R
DICRERIIHT & Z ORI EL 2 BIER LR, eig, =k v #E. MMAN),
DMA(W)iit UXEERH#ZZNE 4, 6.5, 13, 175K T —7REICETLHZ &

(Nakajima et al. 2006) . t ¥ 1EHi% 48-50 Hifi]#4 T 50-90% D b HE 2 e S
HZERHESNTHSD (LN &I 1979 fBH 5 1981)

bt N OIMEF T 1, 30, 200 BEEMO =M TH Y | FH—F TRES M
W BHIEK L7z (Mealey et al. 1959; Pomroy et al. 1980) , b FDJfifilcE VA E
iz e FE, T5% 03 4 B, 780 25% 13- 10 B THlio» & Pk S v n — ARk
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TTVNEY L &7z (Thorne et al. 1986) , 72, REMD & FELAW TIL
W7z v iEE &5 (Brune et al. 1980)

AARNRT 7 47 210 4 TIT o ToiARE R TIEL IRFICE T 5 AsBe OHRAED
61.3 pg As/L. DMAV)D 1 584il78 42.6 pg As/L &, mVMEZHE S T3 (Hata
et al. 2007) , —#%IZ, AsBe I£Z DO KE 2 R ST HEEUZECONTIR PR S
DM, Tt /v aT—iE—HEmicxt L THEBAMZH T 5 DMAV)X DMAE
7o EICREA LS NS (Ma and Le 1998; Francesconi et al. 2002; Heinrich-Ramm
et al. 2002) .

~ A e RE RN G35 & 90%0 2 H THRttS b DIkt L (Vahter
and Marafante 1983) . t h DAY 7RI -EWIL 4 H TH Y (Buchet et al. 1981) |
t hObFEATFIALREEEIL, FEBREMW & i L TRy, — 5, 7 v b TR AR
L7 DMANWV)DSRIMERIZERFF S D728, B by ¥ T ARUNA R —7p K O FLE)
Wy & bl UCRRFEEM S E S . e ERENICEHMIFE T 5 (Vahter 1981;
Marafante et al. 1982; Lerman and Clarkson 1983) .

t hOEEZEIZOWTIEL, ASSMT 72 & b FAGHHCBEE T 2B E OE = 24 &R
b X F b b FPEEE OBGRARET ST (Lindberg et al. 2007; Hernandez et
al. 2008a) ., F Y ANIZFBV T ASSMT #{x 7D Met287Thr @ 1 HERAZLMIZ L v R
MMAW)D EF3 25 Z ERHESIN TS (Hernidndez et al. 2008b) .

2. BHEERLESY
(1) EMZBITEEE
ERITH LSO TY & L THRLMBRICHWNONTE 2, bR LEWIT 20 tiHf):
SAHETALTHEEND Y SRETr, JEBMEEET. 77 AR, FEIRER
& TREEMENRTE IC L D RSP BRE STV D,
—J7. EREEMCEDRM~DIGIHEONATEZEL T, HATHH
12,000 4 OB AR A MM 3 2 FIE LI FBI D 5,

ORAMRVEIAMEE

e B EMIC L 28T REIEROBRIC L 2FFDB KRS Th 5, —RICH
E LA AHE (X FV) e FBEEMITHE L TEEEEWVER RS 5, BT O
JEIC LD, B ER L AT Ve FRAWICILE L T, AsTIDIT As(V) &L 0 FrEn g
HENCH D Z N ho T, ERITXSH xSRI LT L— MeEWE
Tk UBERIEMEILEIC L v B2 R 5,

bt NRACBT 2 EEENBEOFRFNOEHINTND, b EADOZ N
L= e FE T, EARILE S LT 100-300 mg & HEHI S, B X 0 R MITE v &
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ENTND, BRESCHMZRICBW TR EDOEMG-HEREOERNH Y | Mg X
D HEft S LT B,

t MNROEROEFZH5 L, “E e RO e iR N U U AR D R/NE
213 2 mg/kg (RE, /NERICBIT R 05/ EEIX 1 mgkg (KREEORENH 5
(RTECS 1998) . &kt ZHhmoiEiRix, HBE, THI, =9, BIROBEHE, TR,
B B, BEIEINSZEIIEREZZT D, RN ARE, BiE2 EORFRE R,
WITHET D & 9 7 Bl OOk FIRNEEN L = 0 | $5050 0 S S REM £ I, IR,
B9, T2 EORERA BT 5, BEERGAIIEN IR, WML WIEE, 7KIE
PETHIZET- L, KL DY a v 7 i, OHEE, BEENHEL, R0
AT 24 FEHIDLINCREC T 5, F£70, BEE 2-3 0T A L KRS & LT
HIRE 2 T E T2 MREANHI LTS FES 1987) . ILRICRB VT,
R v FLAEMITIER SN2 I v 7 OB (55 1.3-3.6 mg/ HAHY) CTHOEM
VAP IREDN S HLT 5, KRATSH 3mg/H Db FEWOEEIZ L v 2-3 #E TR
D IRMENFELT B,

WA (REGE) BRICEDBMETRICOVTL, EREO e E LAY O EZ R A
L7ztr, DFENTEYRA T, BETFIC L Y e BITHIEEICERV AT RSN D, £
D ENDL, BOEIE RS, HEgER & UTEL, THL B8R, 612,
ERMOMREENBDOLNDZ b H D (U.S.DHHS 1998) . iR D =k —
EREWA LTS E, MERERA~ORME L RO T, SREFERER, %, MR
REENHBL L, MiAkEZEZ7-LCHETDHZENHDS (P ES 1987)

higEdg & LT, AMEE IR S L —FE, AT ETIIRKEHEI L
JHEMENFIE LTHET BN D,

MFLH L—EVEH

Wk 1047 H 25 B, ffkUdiEEICB T 674 nNAaM e FREICARD, 440
= b T b A 12 FFRZIZE T L, AFE1X 634 THME 294, Lotk 34 4
Thb, 1-1125%1F 204, 13-67TmN 434 ThHh D, 634ICHITH b e FOH
EERE (WIVE) (X7 53 mg, 100 mg L EDOEEN 4 4. 50-99 mg DA
254 Chhole, ZTDH6, HbLEN-oTEBIEI 141 mg, &KLV EBIER
18 mg Th o7, 12mLLFD 20 4 D b FEREIL 48.5623 mg, 13 %L LD 43 4
DEIL 55.5+26.3 mg TH Y . AEZEIT R oT=,

U —IZIBRA LT = b e R, REDVRETHEM L TA A b L, —5I3Hs
p e L CHER SN, 7 V—8EE. £ 5-10 2 CHEEER 2RO, RA - I
BEICHET 2R T, TRPIER W THEL L, THRIZED b= DIZEE D
Krepggc, Aatte HhECHBETAERTRVWZ ERHL N E o7, e BIEE T
IR EA S BReE . MK, B, >3 v 7 bAbh, fERaREENEREK L 2o
Too BIEA TITHRepRebESE & LT, 3R, Bk, f&ut SRS L2807z, &+ -
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FEEAE CIR 2 BRI% . PRGBS A PRIE R AR AR PR S B U | R R &
IR D o, RIRFIC, BIEAICRERE & LT, ALBEMERE () 2385 & W
DT, HHICRD Bz, 51T, U Mees 2 (FHR) DiRxICHBLL7-, Mees
FRITAEN TORB R KEREEICLVBEA(ET2L0B2 R HDH, Z Oz, #EK,
BATEIE, ONR, %E. TEREZDBEOBEIZRD T, =Bkt FOkEEHE
L 72 BB IC BV TIE, B XA AR C X IEEEMEDE & L CEbENIC e &
D EARFEF 58D BT,

63 B DEFILTT o HEE L TERZINLEOIC, B EFFEOEANIGE TH
5% L — hAlD BAL (British Anti Lewisite) 2385331 CTu 72y,

INRD A FALRBIFARA LY bm<, e BERYIHIZB W T, e RBITRFPITEhER
RS Lz, T Z Ly, HEORIRIZM B L, NEORES T 1 HH-10
A BICIEEEERNCH > 723, A OFEIERITEIE O Hm~EATE, BEOFIZ
3K 10 A48l L T H R EZEORIE 2O THW 2R WIS H 5 (LS 2002),

HARERIILIEH

B ~OM e FHY L LT, ke EINT FHRIN TR OEL 2 ETH
%, 19554, HAKALEMB THTHRIEL TV THI LY ) it 2 LEMROF
“ U U Y —F IO As(V)D3KI 10%IR A Uiz, [l (L IRAEAEBBR T IE Gutzeit 1512
XM INnsheRRBELZAEL, ooy ML VEWNRS LN, @bt &
& LT 2060 ng/ g & L= (b &l 1955)

BAHENEE LB I A 73T AARZPLE LTALSIBELTWT, B3R
B LT S v 27038 3 i AMIC o7 0 BE S el . FrE TR 12,000 44 28 di i
EEPRFEERY, I3 AMET LIZEINTWD, P I 6L 1 H
O b FEEEIT 1.3-3.6 mg. BIEEEITL 90-140 mg L HEHI Sz (BA 1955) .

S SNT-EIRIT 2 RAET 2 & SIRICH S - AP BRI, FEE, Lk,
SR, RS, WErE, FRL, BEUE. FE, BEEE TH Y . BRARMARE & L TX
2, JEREE D, DEREE, REEEmT X SR ORIREE 2 EamE STy
% (NAS 1977) .

FEMICKE T 2B R (RIRKFEESE 156 FHLU%E, DR, EEFR, IR
Bl ESAER Rl i, lkE o, ABEERE, ALIE, iz
FE, TAhri, HEHE EORREEZERFEO b (NAS 1977)

R ALK 50 FF A R L2 BITEORDUZE LT, RIRIFSZA A & v 7 — I3k
EH 5,064 4wt L LizHin & ak— ML S L2 (1982-2004 4F) (A &
K5 2007) , BIZBELONCIERFTIRETH o T B EF O T Y 271X, ©HE
L IRIE DR IZx LG FENA B EZEZRO TR Y | 2O O ER IR S
RIS L QO D ATREME A RIZ L T D,
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=9 HKERIIWIVEHICET HEFHE

wH5e KGR HRER KT M SCik
a2k | AR WINVZITR| HARKEREI LI TEFEESECE 20;,?;1%?&#&75% &
—k A ﬁ’a@lzoﬁFa'ﬂ@%fﬁkﬁEl%llﬁEt) ERNLNICTDO | ol
H%‘E %ﬁﬂkt%‘:ﬂ/ C%ﬁgﬁﬁﬁtﬁ&ﬁi%éﬁﬁb ﬁWiW*ﬁQEE@%ﬁ 2007
D EE | < RS | T 0) X ERETHE) L okt (O/B) &R,
THE Y | fHx DBRED | HEDOELIT2214 T, 2RI K D 2BIZEHE OO/E
UFCThole EEEEES | 1T, F1.2 (95%EEXHE (CD =1.03—1.43, p<0.05),
5,0644* {LERRITAR ézls (95%CI=1.18—1.95, p<0.01) Tﬁ@ =T NS
(13,1334 e Eﬁh%%ﬁf’%)loﬁ%ﬁzé EHEETRL oz, Bl
#1,9314) &Rsﬁﬁuﬂjﬂ? I I IR AR &)otmfﬂﬁ%ﬂ%@é?@&i%
(95%CI =2.36—4.30, p<0.01)., F#ER K& QUK ERD
22 B BT I ¥2i836.7 (95%CI=10.80—58.81, p<0.01), flEERAR-R D
V27 4% PH3T (95%CI=1.76—6.35. p<0.01). FEURZRR DY
BER 85 2(955/%01 =1.13—14.71, p<)0 E% ?F\{%%U“A?&
ST, 3.4 (95%CI=1.77—5.39, p<0.01 Blom<, &
2235 %)ﬁ?iﬁﬂ%ﬁmi%ﬁxf BREICHNEET
N

* HHEIENOD D HEORGE FEGE TI Y 2 MU T Th o7 6,228 4005, HEERHRLAL
72 72072 1,041 44, HRIESE GRS @I 2 72 118 4 2RI LT 5,064 4 & LT 5,

LA
'Iﬁ‘itftpf& iff‘%lilﬁﬁi ZEDERBRER S THY, TUT, HEkREE., ke
B LM BB R I KOEHROBRICE 2FH TH DL, S HIT,
{%ji;'?e (=38 EMIZ F. MEE) 2ZHT HEGA 2 FAIZBOTH FEHpn
HHD,

W NBEFE (RRAGENRTR) O REITIREMEREN =T, mEICB N T ifﬂ;@é%ﬁﬁﬁ 7
PGS, BETIS R EOFRFANAELTHDH, UL, BFELEERICBITS NG
DOREGHEREII+ 2 IZ8Em I TR, I:/\,\0)1KA5F@4:%fZ|§§<L’<°{ﬁzaa7’777<§<J_0)
TEEFIZBIT 2 EEE RBFEDNBRESIND OO, BEEHEOBE(LE TIZiZE->T
w@w&%i%hfwé

[x ﬁﬂ@%ﬁfif@ﬁﬁﬁ IIIRERIIKTNTH D, P KEERICEHRT S

;i@@@%; B CEK T O b BB 100 ug As/L #8825 &
%‘@@%ﬁﬁiﬁé‘ﬂﬂﬁ‘é_fﬁbfiﬁli?)%’) (Grantham and Jones 1977) & S TW5
(WHO 1989) .

a. ENAM

TARC 13 2011 2 b RIERIC L 2B AMOFMZ £ DT 5, BkbkHor
FO, A, WA, RENAEZIEEZITENIICHRRET UV ANHD
WFNOR S HERAFEPR RSN TS & Lz (IARC2011) , RILE 22> 72k,

D2 < 1T v TR REOICEMIT L VGRS NI TR EOREN LGS
NTERERTHY , SIRERE CORPAEITZ OMRET—H LA THLIHLOD,
IR COREREIC —EOREZE X HTITITE > Ty (5 EHILHE T AR
5 2008) ., HciT® Baastrup & OWFFRICE W T HIRRE DO B FIREE LB NA Y A7
DOFHEAIZ D> 72 (Baastrup et al. 2008) , Chu L DEPENAD A Z T F VU A

36



© 00 3 & U b=~ W DN =

W W W W W W W W DN DNDNDDNDNDDDDDDNDDNDDNHEH B =2 = = =
< O Ot b~ WD H O O© 00 00 Otk WhhH O O OO0 Ok Wwhkh +~= O

BWTH, An—777 7 2 —%iHT 5L, EPA (1.5X103) & NEC (8.85X104)
L VIRVME (1.27X104) &L72-7 (Chu et al. 2006) .

BEICEA LTI, BRIZCBWTHHEE X6 0O e REREOHENORDBA U A
TINTFRY A7 % ERD Z ENRENTZN (Nakamura et al. 2008) | EFRIZ& M T
TN AMEZ I BT LT 3 — MFZECIERIR FRAF ST R S e o T2,

(a) RIEDA

2011 4=, TARC /&, BKEPKFHEEE ZOH L Ea—2RE L, KENAL FrICRF
FRERA) L DORRERE MR L, RE LIZiEICIIEEN A DRER L O HE
IR L T 26 (LICHEHO e REFRMIK) OEREFHIHHA (Tseng et al. 1968;
Chen et al., 1985, 1988a; Wu et al., 1989; Chen and Wang, 1990; Tsai et al., 1999) .
F U TOREN DT RICET 54 FHIFHE (Rivara et al. 1997; Smith et al.
1998) WEENnbH, 2. BBICEIT 5 aA— FiA®E (Chen et al. 1988b; Hsueh et
al. 1995, 1997) 72 EbEtORG & 72 o7, IARC (X, EFEWTHOREICE VTS
—B L TEEERBRICLOIEENAOFEERY AT EADBRINIZE LTS

(IARC 2011)

T~ —7 TORMBA KL OREIZEET HHI1A E 28— & (EPIC: European
Prospective Investigation into Cancer and Nutrition) (23517 2 HIFEH AT L

(GIS) f##T TIE, K b B K OFER ARG A K QR JE O NI I X HIBRAY R O
THIE I BE IR O bR o 7208, 2 pg/L & LA D L~V OfERE N < b3 L
N7/ o7 (Baastrup et al., 2008) , #HARFROREEM: (B, FEEHIES A K OR
W EENAOHER) BARRE LWz, FERAEENACET 2 HHmEZTH 2
EIIREETH -T2,

(b) BERE AN A/

2011 4F TARC &, SCBIK T O EERE b 38 &S A & DRI B0 5 BIRRIZEIRR
AT AL Db DOTIEZRLS, HE - SERLELNTNWD Z &b, Btz n
THRNAMERS D & LTz, B (Chen et al. 1985; Chen et al. 1988a; Wu et al. 1989;
Chen and Wang 1990; Chiang et al. 1993; Tsai et al. 1999) . VU (Rivara et al.
1997; Smith et al. 1998; Marshall et al. 2007) . 7 /L€ F > (Hopenhayn-Rich et
al. 1996, 1998) DAREZFZAINFZERC. B (Chen et al. 1986) DIJEFIKRFRMITE. B4

(Chen et al. 1988b; Chiou et al. 1995, 2001; Chen and Chiou 2001) <° H A& (Tsuda
et al. 1995) <°#[E (Cuzick et al. 1992) @ 27— MfF5E7e &2 50 TRElZ 1TV,
M BEORATME & iR E R O RHIFIRE CORELHER L WD (TARC 2011) .

Kurttio 1%, 1967-1980 4EIZ7 1 > T > RO /KB O 72\ Mk O B 144,627
Haxtgel LT, B, BlE A & HFKIZE 5 B FRGEEDOREICHOWTH~ T

(Kurttio et al., 1999) ., &&RI7e 27— MiX 1981-1995 D IZEM S A L2 S v
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=614 (350, Z£11) | BiEBA LM Sz 494 (524, 4 25) | Fhk )
PRI Z ~ v F ST BRE 275 4 (5163, % 112) ThoTz, H KOV T
1967-1980 Tl SV TWHF 2 BRI L 72, *TRREEOHF KT b ZER XK
o7z (FIfE 0.1 pg/l) o BI&SA U A7 (B L TL, COBRBEEICBWTHLAR
B AR o Te, BRI A Y A7 2B L TIE, Bl 3-9 AFRTDH K b iR
FE & BRI TR D H AL, Ffn, PER R O CRRFE L7=4E%t U 227 (RR) 73, <0.1 pg/L
BEEERE & HLi LT, 0.1-0.5 pg/L BEE R Tl RR=1.53 (95%CI= 0 75-3.09) . =0.5 pug/L
PRFEAE ClL RR=2.44 (95%CI=1.11-5.37) Th o7, LrL., Ribt REFEEL IS
ELTEEAITIE, A A Y 227 ICB LT <500 pg Mg ﬁiklﬁlﬁxb“(>2 000 ng M
B CTHLHEEELEZRD -7 (RR=1.50 (95%CI=0.71-3.15) ) ,

INFETITONEFTHED 5> B, Bates BT, KE=Z XN\ T 1978 FI2fTHN
7= National Bladder Cancer Study ®7 — % (JEGIRE : 117 4. B 97, 4 20, ¥
64.2 7%, XTHEEE - 266 44, 194, £ 72, FHI61.1 ) EHWT, KEEOHEK
th b BIRER & RS A OB & 5Tl L7 (Batesetal., 1995) , Bt FREFEIZEIL
T, MERBFERER (index 1) KOWEMEENIREE SN HRF ERREL KM LT-
e & RAEREE (index 2) D —DOFEE A A 7o, #2113 0.5-160 pg/L (¥ 5.0 pug/L)
ThoT, Fhin, PERI, BUE, HEFRHE SN MBI KR~OREE, PRS0 BEE
JE, BB, EREEMOE TR UNA U R T TRES~OREE THHEE LIS A DA
v AL, index 1 ZF51E & L7256, B 00 19,000-33,000 pg (50-90 pg/ H (24
) BREREC ERERAED 5N (v X (OR) =3.33 (90%CI=1.0-10.8) ) .
[FERDOFHE %, index 2 ZfalE & L7256, 2 30-39 4-Ri100 = 13,000 (ug/L-years)
BREERECREE N A U A7\ LR FES 57z (OR=3.07 (90%CI=1.1-8.4) ) .

F 72, Steinmaus 5%, FEHAYIZ 100 pg/L It < OPEIKF b RITREFE I TE
KER AN D 6 BRE T U 7 V=T MNX 2 7 ARBOERZ XIS & L CTRERIX)
MG 21T B 2S A & B B EUE & OB 2 84 L 7= (Steinmaus et al., 2003),
JEBFIREIE 1994-2000 FIZJFFEMERERE DS A & )8 T2l S 7z 20-85 ik D B 181 il

(5 34, 2147, F¥#)69.8 %) . xHIRREITAE & MERIZ — B 72 328 61 (3 76,
1z 252, ) 70.35%) Tholo, bREFEEIT, SUBKIR, UK, M3, M
IZOWTHERBIC L A EMEFREZIT - THEE Lo, B AU X7 oL, Fk,
PERI, HECE @@Jﬁﬂf}; WA, 2B MO CRif#E % . BAE e 32 >82,800 ug REEREIC
BWOWTHERD BN -7= (OR=0.73, 95%CI=0.45-1.17) . @@J@E% IZBWTCiL, 4F
. MERIL BRZE, WA, HE K OAFE IS, 40 FLL ERTOERE B RRE (=
80 ng/H., HRAE 177 pg/B) ICKDAERY A7 EMMRRO iz (OR=3.67,
95%CI=1.43-9.42, p<0.01) ,

*7-. Bates HblX, 7/ F . Cordoba (23 T 1996-2000 £, Hn. R
KON %~ v F I8z 114 M OFEFIXHRT CEFIRE : 55 94, % 20, %’a 68.9 i,
KIHAHE © 5 94, 42 20, ¥ 68.375%) Zxtg e LT, AL — 2D AE B

38



© 00 3 & Ut b=~ W DN =

W W W W W W W DN DN DNDDNDDNDDNDDDNDDNDDNDDNHEH B =2 = =
DO W H O O 0 10 Ot WNHEH O O OWwW-=JOO U~ wWwh = O

WFoE % 556 L7- (Bates et al., 2004) , 1% 40 BT HEFEN KOV T V%

BREL U7z, RERHRHT ORGSR, AOBIKH b FRIREEIC ISV TR U 72 ER & & LD A
RS L T W Z ERRBEENT, L L, HFFKERHZO LD E LT2GE.

PR, AR, Rre—vYy (7HEBBA M —) ICXH~T ROMEHE, BHEK

O —H Y720 DR MRS CHiFE LU= 50 4ELL LRiTo AR R (51-70 /1) 1%

W PR Y BEE S A D U A 7 8N L B 5 2 3R Xz (OR=2.5
(95%CI=1.1-5.5) ) ,

Chen &%, BIEALHES 8,086 4 % 12 FERHLEMAA L, b FIKIREREE & BEDES A
DBIR M O e FBIHY ST PR OB, BERIRFICH R K Z 72 L T2 0,
TR (b FBIRE DG F - T2 #0) OB SWTHHME L 7= (Chen et al., 2010a) ,
BERE 2N A D3 41T national cancer registry CTHERR L 7=, fi#NTIZ = v 7 ALl NP —
REFET NV TITo 7o, & ORGSR 450 FRORERES A AE L, & FRIREOHINI -
TRERES A DFEAERNEFE N L T2 (p<0.001) . 4K OWERTHHE L7~ RR
23, <10 pg/L BRI 6 L C 50-99.9 pg/L BRZERE Tk RR=4.18 (95%CI=1.37-12. 8)
ToH Y., >100 pg/L OEigEEHETIL 5 £ E (RR=7.73 (95%CI=2.69-22.3) )
o7z, B FEEFEE 5,000-10,000 (ug/L-years) FEIC Héﬁﬁ%&@@%ﬂﬁﬁ%b
72 RR 1% 3.88 (95%CI=1.18-12.7) Th -7,

—J7. BEERAOIBEI) AV #HEEETE RV DO L H o7, BZIEL, Baastrup O
1%, 1993-1997 FFICT o~ — 7 IZBIT DHHEIA & 2k — MIBEK LIcaNon—r Kk
VA —7 R ZEET 5 56,378 4 (5 26,876, 2 29,502, BERMHEMH: T A 56 %)
ZRRIZ, 1970-2003 EIZB 1T HH %« O b HEIRETE 2 HEE L, KR gkl kg b ZEig
BENAY A7 OBEEIZONWT 2y 7 AEFET V& W TR L7z (Baastrup et
al., 2008) , =/ — b OV b FIREFEEE L 1.2 pg/L (0.05-25.3 pug/l.) Th o7z,
W A BMIL BRI Tk ESE Coliss | REINE %) b SRR & & kS A (p=0.75)
DY A7 IZIIAERBEEZRD R 2Tz,

bFEEBEMNAAICEIL T, Mink 53 B2 —%17->7- (Mink et al., 2008) ., —
4{30)27%& L A~JVIgRER COHRRREOREL R T 2 72O ORI 1235850 2

Lk rbolBbhiz,
F 72, Meliker HiZ. KEI T H AATBWTA L RX—ZDREFIKTEIIZE 21T > 72
(Meliker et al., 2010) . 2000-2004 FF=(ZfERES A L2l S vz 4114 (BB 815, &

96) MO 566 4 (15 418, 7 148) Z#xtgel L, fx OEJERE w7 7 A V%
FHBEE L 72 JEB L OSKTIR D 90% 723 b FEIRFE 0.02-25 pg/L O#FFAN OIREE Th - 7=,
WU, BE . AV AV IBEEVERIE, B A OFHEIE, s, AT K ORIl
Hetl, WEMDNEAEJENETE <1 pg/L BE & i LT >10 pg/L B TR A Y 227 O
HIMIERD b~ 7= (OR=1.10 (95%CI=0.65-1.86) ) ., MHEH|IZBWTEH, #
B, AU R TBEEEA~OREERE, B A DOFIREE, Flin, AL OB CHss .,
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[FIREIZ > 10 pg/LBECTEEER AU A7 OEINTER D b~ 7= (OR=0.94
(95%CI=0.50-1.78) ) .

(c) A A
2011 0 TARC OFHlIZI VT, SOBK 2 U7 i b BRI BV TH 3
IR D &I 7 X7, 15 (Chen et al. 1985, 1988a; Wu et al. 1989; Chen
and Wang 1990; Tsai et al. 1999) °F U7 /LB > F > (Rivara et al. 1997; Smith
et al. 1998, 2006; Hopenhayn-Rich et al. 1998) 72 EOAEREZHMIEIZINZ., FV

(Ferreccio et al. 2000) <2/ 7 F 5 2 = (Mostafa et al. 2008) D HEF]xFFEAFFEC
1% (Chenet al. 1986) @D =A— MIZEREIZE YD, L ERMBA L EEZ
TR INH D & Lz TARC 2011) .

Ferreccio H1E, 1958-19704FDECEIK b SHBIRFE 23860 pg/LTh - 7= F U ILHICH
VWNT1994-19964F 1T fifis A L 2l S V- B3 1514 (B72%., FXI61mk) M OBHE~
v F o7 SETABLEE 4194 (B61%., F¥64n%) Zxtg L U CEBx A7 217
- 7= (Ferreccio et al., 2000) ., #ZERAE IR KR M OWRIELE | ZSWTA U H B o
—ZATole, BY AT v 7 BUROATOR S, BOEK T e RIREE L i A Ay XU
Eﬂ Mv‘ﬂﬁf’%ﬁm DB, <10 pg/LuggERE L bl UC, MERI, i, SRR JERR

. BRDOTRFENRER & OB A, CREE L O 4~ XElE, 10-29, 30-49, 50-199
&0200 400 ng/LigZERE T NENO0R=1.6 (95%CI=0.5-5.3) . OR=3.9

(95%CI=1.2-12.3) . OR=5.2 (95%CI=2.3-11.7) K T'OR=8.9 (95%CI=4.0-19.6)
Thole, Fio, BOBIKT b Figis & WUEOMAMEMIZE L TiE, IFREEO e F=
49 pg/LUgRFERE & b LT, BUEE 0 = 200 ng/Lig#ERE CTIlZOR=32.0

(95%CI=7.22-198.0) & 72V MENENED LT,

TENEOG DO v FigeE L MR ERERIC L AT RICET 5 a4k — MIF%ET
X, 1989-20004EDF V) TOFHEER AL (30-495%) (ZOW T, TV N T 7 HAHX
& DOIRLT EAGEIZERE (191,000 ug/L) @b FNE TR (1958-1970
) WA L BN+ D R EERE K OV OEATOHF (1950-19574) (ZHIA L
TSV HIREGERE A . T OF OMO R CHAE U7 kHIREE & bl L7 (Smith et al.,
2006) Ajw\ﬂ;%% EREIC BT DUV SE T LE (SMR) 1, ifi2s A ©7.0 ((95%CI1=5.4-8.9) |
p<0.001) . K& ILIENET12.4 ( (95%CI=3.3-31.7) . p<0.001) THh-o7=, F
71%5 Wﬂjw\ﬁ;%% ZREIC B 2 SMRIT. s A 6.1 ((95%CI=3.5-9.9) . p<0.001) .

RO REE46.2 ( (95%CI=21.1-87.7) . p<0.001) THh 7=,

Chen 1%, BEmMEED2,5034 (FB1,154, #1,349) K ONILHE 08,0884 (B
4,053, %4,035) Z x5 & L CRISHEREH A 41T 572 (Chen et al., 2004b) ., E
FIRGE, BN Mo U 2 7 [R1-I2B T 2 I8 ERFICE M ZE 2 VT AT LT,
Jiti s Ao DI AT BRIBITI T 5 1985-20004F D )8 A B Gk THERR L 7=, 83,783 A\~ ﬁ@ﬁﬁ%
R, FLL RN A LW ENT=DI1X139:Th - 7=, W, 4E, PERI, @i
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MO =R— b~ (BEYE, JEAH) CTHE%, Wi U X 7 3B K H b SRR ER IR A
ERIHE L (p<0.001) . RRIZ<10 pg/LERFERE & Ll L C100-299 pg/LERFERE T
RR=2.28 (95%CI=1.22-4.27) . =700 pg/LIEZHERE TIZRR=3.29 (95%CI=1.60-6.78)
THoTl-, Eﬁiﬁ‘i/y U AZIZ%F LT b RBMgER & B Z SR S350 B, 4R, PRI,
ak— k., JERSFHIRE R OMGE TR % ORRICH S < MR EFE1131.62-2.52 ThH -
72,

X512, Chen H1E, AEILHEEOMER 8,086 4 (5 3,481, 7 3,407, ¥ 59.1
%) % 11.5 AEMBHGRA L, BErIc b RREIREARHO 1,198 4 #Br4k L7 6,888
ZAZHOWTHENT L7z (Chen et al., 2010b) , BEIZBITDINARGKT 07 7 A VIZ
XV 178 DS AT ZHERE LT, HA /K b B ITES) 117.2 pg/L, K68
PRI 42.0 4, B8 v BIRFE LY 3,523.5 ug/L-years Tho7z, 2 v 7 R
el — REPRSHFIC L D . RN A Y 27 & b RIREOMICHE AR OCB%

MO B (p=0.001) | Fhn, PERI, BE . B ORI 2 33 1% @ RR 13 <10 pg/L
WRERRE & Pl L C =300 ng/L BEFERE Tl RR=2.25 (95%CI=1.43-3.55) Toh -7,
b IR & BB ORI, MR RS A K O/ NIRE 2N A TRRD i, iR
TR g o Tz, Filin, MR, ZBE K OEGE 2 5% O RR IZIFMEUERE D <
10 pg/L BRFERE & Lhl U TS (25 pack-year) <10 pg/L BEFEAEE Tl RR=4.08
(95%CI=1.83-9.10) THh o7z,

TU—7 szj‘éﬁﬁﬁ% 27— MFFEIZI VT, RFFEINE Y b SRIREE & s A
FAEROHEIMOFEILIFED B/~ 7z (p=0.75) (Baastrup et al., 2008) ,

(d) Z DDA A

IARC #i53E (IARC 2011) 2B\ T, MM 3 & AT, BIE. A2 O O
DIELLDO N v & DRFEBR S —EOMETITIRBRINTWND H DD, fRIR/A T A
DOFREMENHEBR CX 7o & Sz, ARRFEIFAEICE VDT, 7 Ok e v
FLEEEN A L OBEEZRIET 5 HONEESH 57 (Chen et al. 1985, 1988a; Wu et
al. 1989; Chen and Wang 1990; Tsai et al. 1999; Rivara et al. 1997; Smith et al.
1998; Hopenhayn-Rich et al. 1996, 1998), =t4x— M5 O RIXIREN TH 5

(Chiou et al. 2001) , HINZMRDS A & IS AN BET 2 H5IF D7 — & D3FE Tld 7 <
FEEDOT —=ZIEKAFEL TS Z E B RREAREZRAND 9 2 TORKI & 2> TWnD, &
EEK P O MR b FRRER L RINIARDS A DB RICE L TiE, B TIrb Iz sy
THERHE - BUSERA A 5172 (Chen et al. 1985, 1988a; Wu et al. 1989; Chen
and Wang, 1990; Tsai et al. 1999) 78, B AUSFR DRBERNIEFIZCE N L BEH
NI B OZ L PEIIRER TH D, Rivara LT U TIr- 72852 (Rivara et al.
1997) TiE, EM e BIRE E RN RN A KD ERLE ORICEEIZA N2> T2

(RR=0.9: 95%CI: 0.54-1.53) TS AZPL TR A—H LT 5T, G5 TIT
PO TIIEEN A LD H DO (Chen et al. 1985, 1988a; Wu et al. 1989;
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Chen and Wang, 1990; Chiang et al. 1993; Tsai et al. 1999) . BT LT
A ERBEMRIIA SN TV eV (Rivara et al. 1997) ., ZDOAR— ﬁ( _“Db\“C\ IARC
DY —F 7 7 N—713 BRFRBEHE Th 2 BEOEMHDIZ D kL b
TN E W ATREM: 2’2 L7- (IARC, 2011) , £ - T, IARC IZATlE A &
DFRWKRBEURDRIB I D S DD, IR T ZADAREMER PR TE e LT
Wb,

b.RE~NDFE

KERERET (US EPA) (3#2 DR, KO MM e Z5 RN R TR Z 5 &
9@&@t$$ﬂ®wm%éémwm1mo%m\_@%ﬁaﬁﬁﬁﬁﬂmbtﬁ
B mPIOIER & U THEES - ez aFiig & BRI RERIZED Hiv, D0
T, FELRBEBICAE (5- 6@) NRIETHELTWD, 2B, 1 HOBZREN
3,000-5,000 pg/ H & @mWEEI2IE, BRI 72 iERk O HBLClde < AFLESEOEN
X L RIFFNCAALIENRIET 5, BEREORDICR —Z U S A DFEIE H B0
%

FFE R R AR L OVEAGER EORE (ER) AR, BrHEEge ZR0E
O ERERETH D, ZIDDRE~OREIT e RiIHY ﬁ’X?l‘Jﬁkfz L 72 BUAE % 1H g
TBhelee NOREOKRSETHEBIN TN D, X7 T 7 = (Ahsan et al., 2006;
Rahman et al., 2006a; Chen et al., 2006) . - > K (Haque et al., 2003) & O
=/ (Yoshida et al., 2004; Guo et al., 2006; Xia et al., 2009) (2B THHAENTITH
NTEY . . 2D S HE < OFA THEIKH b FIRE <100 pg/L T O RJFIRE DI AR
WA HE SN TV D

Ahsan HiZ, /N7 T 5 v =, Araihazar (235 T 2000-2002 412 HEALS [Z£¢
A= 11,746 4 (B 714 4, 210,724 4) OFEART —2 ZFHWT, BBk B &
WREE & A AKEE CTH D REWRZA O &- OSBRI HOWTHAE L7 (Ahsan et al.,
2006) , KT B SRIREE & FEERPRGL, R B SREREEICE SV TE % O#ERE O
ERBEEELZRM L, CORFETLTH—H L THEUSBERARD b,
ElEn. PERI. BMI, #F. WE K5 70 BHOEERER (B ROLHETA CRREE L
TR EIRZEDAIRENE A > Ak, RINEH AR e BRREELEE L LTEGE.
0.1-8.0 pg/L ¥ & ki35 & 8.1-40.0 pg/L # T OR=1.91 (95%CI=1.26-2.89) .
40.1-91.0 pg/L # T OR=3.03 (95%CI=2.05-4.50) . 91.1-175.0 png/L # T OR=3.71

(95%CI=2.53-5.44) . 175.1-864.0 pug/L #£ T OR=5.39 (95%CI=3.69-7.86) T&h >
72o ¥£72. Cumulative As index Z i & L7255, 100-48,100 pg Bf & Lg% &
48,200-226,400 ug #£ T OR=1.83 (95%CI=1.25-2.69) Th ~ 7=,

Rahman 5%, /X7 775 ¥ = Matlab (28T, HA/KIZK 5 b FERE I TH
HERZXGRIC, Tl K OMERNC L 5 b BB EINE O 5 R BYEIZ DWW T L
72 (Rahman et al., 2006a) ., 4 %Ll EORER 166,934 4 (35 74,408, % 92,526)
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DAY Y —=2 7 >EMICEDZE—EMOZE KOG EIZES S HERICL Sk
mk“ﬁi&“%ﬁi‘bﬁm%%&ﬁﬁ%&MrW%%Ebﬁwd%kLTM%bb
DERING T 4 KT 2,201 £ 2%, AT 51,8304 (5 833, %0 997) % iR
L7c, fHx 0 e FREEFEICEE L TiX, 1970 EUM@M}E%@% VEE 2 — KRS
WHATIEIZ L D20 & AP e FREICESWTHEE L-, oS, 1970
LD FIRFEIC LT, REWRARE (55 200 ug/L, % 211 pg/L) 1IxHREE (55
143 pg/L, % 155 ng/l) XV Zholc, Fhik 7y hRAa7 THE L4 v X
T, R BRFEELESE L L2GE . D 1,000-4,999 pg/L - years #£ T OR=1.94

(95%CI=1.10-3.42) TH Y, Ve RIFFEELFIE L LI2GE. FHED 10-49 pg/L
T OR=3.25 (95%CI=1.43-7.38) Tdh -7z, £7-. EH b BRBEEO O THD
E I ERBRE DO R JEIRE DA~ Xk, B OR=10.9 (95%CI=5.80-20.4) . = OR=5.78

(95%CI=3.10-10.8) & BHNAEEICE I -7= (p=0.005) ,

Chen HlX, N T T75F v =, Aralhazar BiF 5 HEALS @ 11,062 4 (% 4,721
X, 6,314 4) DIEART—2 & AT, BBk b IR & ERE Y X7 ORE%

PN, MR SEEE D H YRR K OMEERCEE DM I L > TE{LT D, 7 Ak s v
a TN 24T 572 (Chen et al., 2006) . &% D I:-7 OLFHEE)> & Re ] ANE H: 7 7K
P RREZHEE Lo, FHn. BMI, 85, ok&E, vorm v O, £ BFIE .
AEEHEE F M OVH JeRgdg (BiE) TR L7-A4 > Xk, ZoPEFERRIEE S 28.1-113.0 pg/L
# T OR=2.3 (95%CI=1.1-4.5) TH Y. FHEMEH 28.1-113.0 ug/L # T OR=2.6

(95%CI=1.5-4.5) T ->7-, BT\ T, B L >113.0 WL ORI ER R

MRBH LT, WEOHXRREITEO RJBEHETHLHEERELEDY AT ZRIET
AV

Haque Hi%, A~ N, AU TIZEITH 19951996 D7 o A&7 2 a F /L
BND, b RFHRMELERAEBE L O &2~ v F I E TR Z BRI L7z

(Haque et al., 2003) , 20 LA EICH7- 23R/ 70 b RgEEFH A2 Hvy, 1998 LY
2000 FFICHFRA L7z, Flm, PERI, BUE, BMI, th AOFmZER (FE., i
DHE. BE) MOEEY A 7 THE L4y XL, AR TEORELEEL L5
A, 50-99 ug/L BEFERE T OR=3.3 (95%CI=1.7-6.4) T ->7-, FMIDOETE) 5 RRE
JRAENIIES 5 F TOFERMMIT 28 Th o7, b RREE & FEHREOMICH
WHE- SR EZRD T,

Guo H %, T I/VWNEEES Hatao Plain #1288 T, 1996-1998 H I G A L 2
Wr s iv7- 227 4 (RFEMAILIE (1624 : B 69 ; 72 93, W44 42.5 ik, H i IR
%) 15.6 4F) | R LE (6564 @ B 47, 018, ¥ 5245k, FH15.24) ) KW
WS ho7- 2214 (¥ 37.6 5% : 55 93 ; 40 128, F¥J 15.24F) Z xR
R B AVIE M QMO FEIL G & b ERRIEE L OREIC W TIHAE L2 (Guo et al.,
2006) , BERF O L TV D HFKEZRILL T BIRE AT LTz, s, MR,
WG 0 AT v J BURGHT AT S TR, ok o e REEN EFT 51
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SN TEELEDO Y 27 BN Tz (50-199 pg/L & ; OR=5.25,
95%CI=1.32-83.24, 200-499 png/L #f ; OR=10.97. 95%CI=1.50-79.95. =500 pg/L
# ; OR=10.00, 95%CI=1.839-71.77) (p=0.000) , —J. fALIE & b R IRE DB E
IFEETIZR o 72 (p=0.346) .

Xia H1%, HAKIC XK D b HEREFEN 20 FLL BTV DT 2 LN RERR
Bayingnormen HU DO R 2512, b RIFEFEIZOWTHHAE L, EAMIZ X 5 b HBEE
REFERBAHRELOH P EICLDEEEROREERIZOWVTEIHME Lz (Xia et al.,
2009) . & L72 12,3344 (J) 6,202 44, % 6,107 40) D5 H 5%LL EIZHT2% 632
LR RIZEDEERE (AE, BRLE. ARNEL) [TREL TV, BaILT
— A D072 11,416 A 2 XIS, BB, B, EE . ML RESE. DU KIERK
OMEE CIIE L7 ERA O A~ Zld, 0-5 pg/L Bt & b5 & 5.1-10 pg/L K
IREZERE T OR=2.52 (95%CI=1.47-4.30) Th V., FRFHAE & H KT v Fixss < B
LTWe (p<0.01) ., F7=, KEWREOARHFEL HOREICL 2 0ME REHR S B
LWz,

c. £5E - RE~DEE

RS b B X DIBRECEIK ) D ORI B FOMFILN D, BIRTE, HE, B
pED Y A7 (Ahmad et al. 2001; Hopenhayn-Rich et al. 2003; Milton et al. 2005;
von Ehrenstein et al. 2006; Kwok et al. 2006; Rahman et al. 2007, 2009; Cherry et
al. 2008) CHAERHAEDIL T (Hopenhayn-Rich et al. 2003; Rahman et al. 2009)
MHEINTNWD, Lol 2L 0%, BEEEEICET 2 1F TR E OIEIRE (4
DRI LT BICEM Lo X Ea—00E0NTED, Zo%E, By OREIRIE
NS TWDRERIZE 5 TRWHBLE D b2 OFEZELZWET LML H 5,

Ahmadbid, N7 77V 2BV T, BBk Z I LT RIEMERE S ot
WRPTREE kY (15-495%) D ZctE964 ZIREERE L LT, ARHAE, JEE, BARIEL D
FPEIZEET D MIRERIFIZ OV THA L7z (Ahmad et al. 2001) , Fin, fhfRHFF
MIHIAL . 2B K OISl 2~ v F ST FERFEREOMEIRTReSE (15-495%) &t
964 DATLHRERIF & bble U7z, PREEREIX. 98 %2 b BIRE =100 pg/LOKE A LT
Wz, 1B b SRR IR T 2 BUBEIR 1T, BREERED22.9 % TR b7z, AIRITRE,
FERE, RPESRIZET A FREIRER I, JERER I TREBEHE CTARICm N T2
(%p=0.008, p=0.046, p=0.018) ,

Milton 5%, SR b3 LR O A FER (BARTE, JLE, FrERET)
DREFRIZOWTHEMIFTE 21T > 7= (Milton et al. 2005) , /N> 7T 7 ¥ a2 Db H&{HYx
HIIZH D H T 228 KO RPEZHEL, ZNOLOHFEZFHAT HEREDH 5
15-49 mk D IR L 533 il 22 KR, ERZEZ W IELEZ 2TV, TR, &
M ERORE R I O IE, FTAEWRIET (A% 28 HELN) 12O\ TIIAIBEIETEAREE O 4512
ODWTHHER, v VAT ¢ v ZERITEIT o T2, T ORE, HOBK T b R >
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50 pg/L OiEFERE (51-100 pg/L #F 10 #, 101-500 pg/L & 37 #i], =500 pg/L & 20
#) & =50 pg/L OIFIRFEREZ lg L 75 R, B ARViE OR=2.5 (95%CI1=1.5-4.3) |
SERE OR=2.5 (95%CI=1.3-4.9) . #HAENI T OR=1.8 (95%CI=0.9-3.5) THh 7=,

von Ehrenstein 5%, 2001-2003 F(2, A > R, P HVITETe 20-40 % (
JE 31 /%) DOEEMSME 202 44 255 & LT, IERHER 2 &S bmPiic L v & L
7= (von Ehrenstein et al. 2006) . F7-. ERPICHEH S 7=H 7 409 KD b #HE
FEARIE LTz, B RIEENHBH L7 4HE 644 Hl W T, EIRERIFICEE T 20 0 AT
4 7RG ZAT o T2, £ ORGSR, 200 pg/L UL EoEiR B b RIRERFIZ T D 5ERE
DY A7 1%, BIERIZRAERE 7 % %, OR=6.07 (95%CI=1.54-24.0, p=0.01) ﬂ@
STz, Fiz, B REMEICKDEERELZRDT 1261 TIE, SEEDOY 27 1TE 5T
JnL. OR=13.1 (95%CI=3.17-54.0, p=0.002) T& >7=,

Cherry Hi%, N7 77 2 2 ®H] 8,600 ATkt L~V AT T Zift LTV 5 K
572 NGO T % Gonoshasthaya Kendra (2 X W INEE S N7=7 — % & v, Z O HilE
(23T D BERE DFE FRME N & HF KD b FRIFYRIZ K 55 BT OV TR L 72 (Cherry
et al. 2008) . 2001-2003 F\Z I 1T DR LK O EE) R (EIRHA, 3EE) o7 —#
30,984 il & LSRR I L OMERER 7128957 — 4 Z AV, the National
Hydrochemical Survey 7> 5 & sk OBKHAKH € FBIREZ AT Lic, BIEEFRIT 3.4%

(1,056 f5) T, & ?’%7;1‘%&753‘ 10 ug/L A RED 2.96%12 %t L, 10-49.9 pg/L BTl 8.79%
THHLDODOEEAEITED SN, =50 ug/L BETIE 4.43% & A& (<5%) 72 EHT
Hot-, iz, 15 &%%%&U@%I%®k%%ﬂﬁ%®m/X74/7@J%ﬁ
TiE. b FEIEE <10 png/L ISk TAEDF v XA, 10= b FJEE <50 pug/L Tl

(OR=1.23, 95%CI=0.87-1.74) . =50 pg/L TiX (OR=1.80. 95%CI=1.14-2.86)
Tohol,

Hopenhayn-Rich & (2003) 1, F VU O _#HIZB W TR\ & 28— FEEEZTT
W, BB O e BB IEOREICED X 5 REEE 5.2 HNNIHOWNWTHE LT

(Hopenhayn-Rich et al. 2003) , ZiLZLOERTT TOMEIK P & RIFEIXT > F 7
7 HAZIL 40 g/L, S35 4 Y Tld 1g/L Thot-, MBEHITFMRA L FE2—
IZEE L, RV TR Uiz, EFERRED DAERE L O AEICBET 2 #2572,
HA B OREIZ BT 5400 Tl 1998 4E 12 H 75 2000 4E 2 H £ TlcEEn-sIE
DO 5, FEFEM NZIRITER T, TR, 7T N7 7 HAZNHIT 424 Zﬂﬁ\ 7
WIRT A Y DB L 420 4 DOFLIE DS BT FAT ORI GR & 70 o 7o, BREOTZHER 112
DI EITV, SEBMNT 2T o722 2A, T b7 7 HAZOILIR LY %Ii’)mi
RFATE DS 57g Do 7oy, ZHIUFARE TIE e -7 (95%CI=-123-9g) .

i 2 OVEEE T — & s Licadh— MBI HTHY  wWIne 7750
@@@Tkiﬁﬁfx%@f%oto Kwok 1%, A7 F5F v 20 3ERTHNT, 8
ML & IR KIRTE S U, 2002 4I2HEHR LT iz &tk 2,006 4 (¥ 26.4 5%) 12
Ob\“C b RIREE L UL SRR (R, SERE, WRE) OBIEIZ OV TRET L
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7= (Kwok et al., 2006) , fEURIZE D 5 E#H A2 155 72912, Community Nutrition

%mw@%ﬁmﬁd%%ﬁﬁfﬁ%%ﬁw\E&ﬁﬂm%@tiﬁﬁmowfﬁﬁ
L7z, SERICET D b BRE DO RAEITF 0.073 pg/g (HFRR-0.528 pg/g) . 0.139
ugl/g (FHFRH-0.635 pglg) . 0.024 pglg (*ﬁﬂjﬁﬁﬁ'O.GESS uglg) THotz, B A
T4 v ZEIFET A EHNTHIT LIz L 2 A, ERBEHE OO DK ZHIAE
EZRRO L (OR=1.005 (95%CI=1.001-1.010) 23, EE@ (OR=0.999

(95%CI1=0.996-1.002) ) . {KHAFHAE (OR=0.999 (95%CI=0.997-1.000) ) .
S IFEERLE (OR=1.000 (95%CI=1.000-1.001) ) . KA E ( (OR=1.000

(95%CI=0.999-1.001) ) TH V. b HFREFE L OEIIRD SN -o T,

F7-. Rahman 5%, IR O & FRENIEIE L OFLIEOLECRIZ LTI HEL K
# L7~ (Rahman et al. 2007) . 1991-2000 4E|Z, /N7 T 5 > = Matlab (2817
% TR & NOBEIEICET 20 —_A T A AT ) IZX i U724E4E 29,134
B % P BRI & 28— MFEZ T 572, B RRERIC OV TIL, FOBIK A HE LK O
TR R U= Ak b RISV T 2002-2003 2B OFRAE 217> C
ﬂﬁbtoﬁ%%ﬁ@%%%t(E%lZﬂHuW)%’ Wi, BA OFRERLH

WCEVRE L, 2y 7 AN — RET L2 AW TIHRIBHEELOFIEELE &R
BEEE & ORI A fRHT U7 i 3 AL IO W TIE, b 5 164-275 (Rl 224) |
276-408 (1 JfE 339) . 409= (Al 515) pg/L DIFKZHMA L7-BE. BE
Till##% O RR 2345 1.19 (95%CI=1.00-1.42) . 1.29 (95%CI=1.08-1.53) . 1.19

(95%CI=1.00-1.41) ) EAHZEITHEIML, b HRHFEE LB TICHE L HERG
BRNRED L2 (p=0.02) .

X 512, Rahman 1%, N 75 F 2 2, Matlab I23\ T, 2002-2008 412 1,578
FHDOREFIZ DWW TR & 27— MIFFEZ I U, HAERTO b BIgE & AR (K
H, B, AP, MpE) L oBEEIZ O W TRET L7 (Rahman et al., 2009) , b3
DREE I, R 8 i & OY 30 M THEREL L 72 R O R & 32 K O A T UG D
R i@ﬂmbtotéﬁ & HZEIRE RS O BAGRITBIE BIF 3 HTic XL 0 34 L 7=,
ZDOFER, BB EOLHF (6-978 ng/L) 2BV TIXER & & AR IS H &G
F’ae%@ ECHL) %ﬂfmxoto —J5. R EFE <100 pg/L DIKEERFE (BBO 51%)

2BV T, m$ﬁ®¢$\£l&0%l&tﬁﬁ = DRI I3 A O M & RS BIfR A
OB, IR EFEN 1 pg/L#ENT 5T L1244 1.68 g, 0.05 mm % T*0.14 mm ﬂ’}\
L7z, b HEIREFERE =100 pg/L OEIRERE T, HARMAR & BE R ORICFHEBEIEER
LIV o T,

d. REFRE~DZE

bR HICB T 2 OREAENIEFICRE W & L b TIEFERIY & LT
FEMRNPRENZ LEEBET L & IRERNRMRFEEA I FTIEERBM LD b
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RWATREME N B B, MEH b RIRE O K NREOMABERE~DREIL, N7 FF
o, BEILEE., 4 R MNIZBWNTEHREI L TW5A,

Wasserman 1L, /N7 55 =2, Araihazar TEEfTH O b FHRE OREFERZE L

FRET DM E IR — MIRIZBIT22MF 11,749 4 D1 E 6005, 10 %2 201 i

(15 98, % 103, ¥ 10.0£0.4 %) ZHEAFERAAH L, b BRE & aEERE O BIfRIC
59 HRRMIIEGE 2 Ehii L7~ (Wasserman et al. 2004) . FFREOHFKF v FE LW
~ A VRER, HEHSO S FETEL AT L, ARBOHEBREL Y =7
AT —AFNRER A & i L 7o, SR O e FREIE 0.094-790 pg/L (F¥) 117.8
ug/l) | <~ PR ITY 1,386 ng/L Th o7, A AR M N~
TR 2 8% BORK R b SRR BT AR RE O T & HEERFICE#E L TBY | &
FIRE 0.1-5.5 pg/L Ik L, 50.1-176 pg/L 1% 177-790 pg/L TiX, 7/ A —/L A
a7 DT (% p<0.05, p<0.01) RONRT p—<2ZAAaT7 DIKT (4% p<0.05,
p<0.01) PAEEICKRE N7,

F7-. Wasserman b X, /N7 55 3 2 Araihazar CEEH O@EREEICKTT 5 b 3
BREE DR Z P T D RIM X AFFEICSIM L TV D 11,7490 28 & T2 /8NEN D 65%
E301%1 (BB 15061, Z¢ 15141, ¥146.1+0.185%) ZEfEAHIE L, b FHIRE L M
HIRSRE D BURICOWTHIET L7- (Wasserman et al. 2007) , 2004-2005%F (245 5 iE
DFEALTWHDIFFKERRL TeER N T BEZTFHEL, & OICHEERED
TR OSBRI DO B R 2 i L7z, MAEREIL Y = 7 2 7 — IR EAMERED T
AR 2 - TR L 72, BIOBFK T & R E130.10-864 pg/L ((F4120.1 pg/L) . <
2 PREEITE1,302 png/LTh o 7o, BRI~ T g LU RO RS A
PR CREE 3 2 R0 T, AOBIKH b SBIREIIFABEE DX T & B L Tz,

Wang 512 K2 FELEE OMFETIX, FELVEE ILRERD 8-12 ik o/NE 720 4

(B 376, 4 344, V¥ 105%) x4t LT, AKTOEFEELRT v ZEI/NED
HIEM ORI KT T B L2 HE L2 (Wang et al. 2007) , 1Q 2 =7 K OV KHIE
fEs (F &, (KE, M, FifE &) 12O\ T, IR v #HE (91 4, 1422106 pg/L) |
R b EHRE (180 fl, 190183 ng/L) . miRE T v FERE (253 fiil, 7 & 8,300
+1,900 pg/L 7ot 3 313 pg/l) Z xR (196 #i, B 5E 2+3 pg/L 22> 7 » 3 500
+200 pg/L) &g L7z, IQ A 7 IEXIRAED 104.8£14.7 (IZxf L, FIRE v ERE
100.6+15.6 (p<0.05) | =i2/E b H#At 95.1+16.6 (p<0.01) | HiEE 7 v FHE 100.5
+15.8 (p<0.05) LA EICKT LTV, REETIE, FENERE Y v HBEICHT
LAEEICEL (p<0.05) . KENEREE L ZRCH LAEICEL (p<0.05) . HifE
ENPEE FHICHLARICEZ o (p<0.05) .

von-Ehrenstein 5%, =N X OVNEHINCSZ T 72 & RBIRFE I L 5/ O EE D
BEOFHREMEIC OV THETT 2728, 2001-2003 4EI21 K, U LD 7,683 4
25 5-15 D/ 351 B (5 54%., 2 46%. HHIE 95%) AR L CRAMIFSE %
i L7= (von-Ehrenstein et al. 2007) ., HAUMEAEIZ Y = 7 A 7 — IR EHARERA D
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6 D MIRAEIZ L VFH L7z, £/, JRP b RRE RO 2 5 4415 K
% 409 OF 7 XV ERELL TR e FREZHE LT, SRR ORE, kb e
IREAZ 3N TREIME LI L 2 A, B, AT kTTamEROMBER a 7K T &
b BRI L W, IR e RBRE 3 MO FAEIZB W TR b4 FALK
B OMRHIE T RIT, HEE 12%. HAYE 21%. REEK 183% Th-o7-, LivL., #F
BRA SIS 57 A MG & ATE KR B RIRE & ORICIZFEBIRELR AR
O NIRRT,

e. DIMER~NDEE
Tseng Sk, B, BEYERAREICS VT, 204 EHFAKEZN L TEBEO
CigEE SN t%, HFPAOMERZ PRI LI(ER 5824 (F 263, #1319, *F-¥) 52.6

imﬁﬁ)%ﬁ%_\:hif AT T b FEgEE L REEINRE S (PAD) OB
IZOW A L7z (Tseng et al., 1996) . A 7 & BH Eiiin+ kb <0.90 DOERIKHY
FEAEIZFE ST, 69 B3 PAD L2 s e, b RREEEIZHOWVWTIE, OBMHRA
Hlgk T O RO H K HI RO EE, HP K F R S O Rk e SRR
12#5< EO@?‘EF“%+% bHREBEEELE L THEE L, PAD & b RRiHE - OB#E A
IS 272 DITIFZEr AT ¢ v 7 ERST 2 W o, Flm, PR, BMI, B2
1f.iE = 1/7\71:/~/1/&U\ U Z VY RELERT & LTHREER, B e Bggic
BOTIIAWE L ORI HE-RICBERDFE D Hiv, =20,000 pg/L - years # T
OR=4.28 (95%CI=1.26-14.5) To®h o7,

BTG Y L % b B & DI E R A & OBEIZZ < OFEICB W THRE I
TH Y, Navas-Acien HLPNEZHTETF LV ADZREH L E2—2FEE L TW\W5

(Navas-Acien et al., 2005) , #CBPKZIREIR & 325 13 OEFHIHHAE (55 8 CHK

B BLbEa—0xR Lo TEY, = RARA U MELT, BIFE, Rt
éﬁ%\@lﬁéﬁfm AR E (CHD) DIETR & RRESR, M ORI LA EEIEHRE
R 2R OSETE LFREER &) o T SR ORIR AN RIE T, B O MR
AT RRALNET D, ZOOBRBOFHED O L, BIKRREIZED < —DDJEFI*f
FRERAAS CId. 30 4FLL EH P /KEERRE T, H A /KOIEEEREE & el LT OR 3.47

(95%CI1=2.20-5.48) & 72->7= (Chen et al. 1988b) , /R b FEEHTE L7=HD/)
HBLEGIR RFAA (nt EFIE =20, *HHFIE=20) TIiL OR 1.66 358D L=,
ZHIVUEHEEHIICH B CldZe > 7= (Lin and Yang, 1988) . Sl EE ORI D/
A (o SEFI=31, FEEFIE=30) TiL. RGO e FRp@ELHE L, SER
BERCHREIICE VLV TH D Z LRy - 7= (Wang and Chang, 2001) , L

—IZIE, M ORCEIK b FIREIZBE T 5 B O A EEEOHINA R S BT

B PE DA RESEHIFHA (Tseng 2008) 1X& £ b o7,
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f. BizEM

MR FEAWIE DNAICIAREE T2 2 LidRnE B2 51 TH Y (Kitchin and
Wallance 2008) . Z 3V KIGHE 2 H W 7258k 2 T SOS ADFFEN A LNRW T &
EHEET %5 (Rossman et al. 1984) , MR b FELA W1 3H0 B O FLERI I 2 W
TR RICEBVWTHREREREZELT, FIVF T —EBR AR o F o rr=r
RARVRIIV T VAT 2T —F L WVWolmH— DB FETTHWERFEMEZ RS
ZEDRMEINTVWS (Rossman 2003; ATSDR 2007) . & ks CldiEgk v FEDOREFEIC
XU QRN E Vo Tt BREEEZAE LD Z ENHLNTNDA (De
Chaudhuri et al. 2008; Ghosh et al. 2008) | Bia -ZERERIIA L2V E VDL
T35 (ATSDR 2007) .

(a) E MIZHBITSEEEM (In vivo)

ZIVE THEIKR 2 LT RHIRZ2gE IC L A e FoBEEMEICE L T .£2< @nﬂﬁ
TN TET-—5 T, £ ZORENRETRICET 2 RIIREN TH S, BT
WML ZTHDHN, B MENIZBWTERIAF U LEND =9, ﬁ&&éb%‘%kﬁﬁét
HOEEBEICONWTEET HLENRDHDH, ZIETMMA & DMA (5 MU U LK
E L) BEEICHDITE M, BEITEE~OHHITH > TETW\H iz, B
~ORERIRIRIC L D8 DO BIZETIMELITI) ZENEHE LI RoTE T
5o

AXxTailBiFsr M ey NHET, BIREOLE (390}1g/L BEH < 10 4EL
) ICBRENTHFKRERA TN 94O MEE 24 0B, $HREE (1140
ML 24 DBV, KT O FIERE 19-60 ng/L) L HE L TH, KM Y /%
BRD YL (R B K QiR G 3 IR S HA DS Tl 72 v o T, MRE DA i IE 21-62
% Cholo, HPRTFETOERME GBEREO SN EA- L TWen, AETIER)-o
7= (Ostrosky-Wegman et al. 1991) , & HIZIEOMAE TIE, 408 pg/lk L9 &R
FEDHFKICIBEER SN 354D AX T a N E 29.9 ng/L OREDOHFKEEK AT
tﬁ%HSm%k@w&#ﬁbMKoﬁﬂﬁﬁi% EHEDS 40.6 7%, KFPREEDS 39.0 i

T BIZIERETH o 72 GEMZ2 T — X IR R STV IREREIZRS VT,
—OOHIIEY 7= ) DY E 1% 0.08 & IREED 0.03 L E_XTHEICEA LT
Wz, & BT IMEIE AR OBERE HREFERE TIE 1,000 MR 72 0 234 2.21 (RN |
2.22 (R LML) THozolzkt L, *REETIE0.56 (DENMAL) . 0.48 (R
B ERAN) & BBV A B LR R S 7= (Gonsebatt et al.1997), B
BRHENIZBWNT, BHOHT P LML D & L0 %< oY KON /)N F‘ﬂ%ﬁi
EELEND, ZOX I 7MERALNTDIL, BE L, HERNG L 2o B3
LR O THEEE T 5720, LMLV b K0 EL OKEMRATETZDEASS &
Bz bz, 7k, BB DMESRT 29%, XRREEICR T 2 BUEERIL 33% T

D B YL AR R OVIMEIE R & AR R BEEIL R o T, TR . ElnsEEY
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B EEDNDWEITRETE STV D AR B IDOIREZIT > T NTFHE O x4
75>%Eﬁ<%éhto

KERANZW T, SEKFOFRED b RITRE SN 984 (BEKF O e
R 109 pg/L, D72 < &b 5 4ERH]) ORI Y > ERIZIS 1 2 ik Ye i o (R 25
M OY R B A L= & 2 A, 83 4 OXFHREE (BB K o) b R 12 ng/L)
& DRNCAH B RZETHER SN0 - 7= (Vig et al. 1984), #EHFHAVMATICIH W T, M
B, AERR, B FREEMRETR & VO o TR OW TR OFRE N Tz,

S BIZHRIE DR AZINTITBT 2 A T, B b FBIRE 16 ng/L DK EZ KA Tz
iﬂ%?m%®%%bk%%@%%’ﬁ % /NETERAEEE 28 1,000 #ME4 720 1.57 T
boTeDIZXx L, 1,312 pg/L DK% LL B A TWIZBREERE 18 41281 L /IMETEHUHA
FEIX 279 TH Y . HEZR/IMEIRAEE O LA 3R Sz (Warner et al. 1994)
Z OFFEORAT CITEE, MR, BUEICE L T~ v T IR T, BREEIC X DR
MIHFE Stz T e I3RS, OFENRIIE CIEE O X 9 72/ METE RRBEFE DB B 73
FHRIZA N2 T,

Miki-Paakkanen & (1998) %, EHIIZHO72D 410 pg/L LW O FIRED b F %
BRI I IR éhf%taz%@74/7/bA<$#1583ﬂ ¥ 52 7%)
IZHBWT, RIFIM Y o RERICE T 2 Qe R E OB 2R~ 7o, *THEE 8 4 (il
37—76 ik, ¥ 50 %) iHLHW%Lih 5 OFEKF O b FREIL 1 ng/L
LT ThoT, %Eéﬂéé{g—é%tffﬁﬁ@qj%fﬁ LENZNRFERE T 455 mg,
XTHAHET Tmg Th o7, B MR, SN EOBEL OVEFEREIZ DWW TAE 1
iz, FHHEEZ OBIEIEIREITIC BN T, mé%ﬁﬁﬁﬁ¢@t%ﬁ£kﬁ%@m%
NHHZ ENRPholz *=027p=0.04) ,

WNE > INTEIT S5 1y ME T, B 17 2729 527.5 ng/L OECERK
Wb FRICHRER SAVTCIRERRE 19 4408, XTHREE 13 44 (BRBbKH b FIRE 4.4 pg/l) Lk
i 7z (Tianet al. 2001) M2 frg5, Filn, BEERRER SICHAT LT —20
IWAEE STz, /IMETERL OB T, O PR ISR K OVRGE R D SRR S L7 g 8 v
DOFFUZIBNT 84 HBETHY . ZHUTRHEE L i L THERE Th o 7o, BER % kR4t
L7fBAT ClE, 6 5L I BICKRERENALNTZ, BEROMIIZI O TH/IMERE
FEIX 2.7 TH Y, FEMEFICIRE LT Tl 24 5 CTh o 72,

B O SRR AERIE T, X AT 4 v NEGIRRFE 2Tz (Liou et al.
1999) . 686 4% 4 4FERLEHF L%, S1ADBNAERIE LTz, 2h— MNEENRLA
T O, 22 40 L MIEAERILE o, P, RladR— MR TRAZRIE L 72 )
ST HEOHRPOYER], Fln, BEHM, HFKOHBKE, BEIZSW Ty TF 73
BN, MR T, RIEII Y o RER O R Y S (R A WIS B R =T A D LR Do
7oo et R ITBI Uik, FIERED J7 D3RR & bhis U CHRICHE S E - 7253,
THUFG AR Tlid el RAKEFIZLDS DO Th o, EEA~OREE GFF
KEERATZHIRD) 2B L C. MR =T R o T,
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4VP®@NVﬁwV$wT tETEOIREEFEEICE L4564 GEFKPE
FIEE 368 pg/l) & b RITIEYR SN TR T GF Ak b FiBE 5.50 pe/L)
DFEFE 72 xHHREE 21 %ﬁiﬂﬁxéﬂf_ (Basu et al. 2002) . /NMEEEKOBEIL, HIEN
FERESRHERE GHERE 100 %4 7= 0 5.15 %f 0.77) K OVYRE ERHla (5.74 %} 0.56) 12X
WTHBIZER LT\, FEak, fSREALIXMERZBW TRlE > Tz,
ﬁﬁwﬁk% L7z b FEgFRiTsE 6 < J?i’j 1LEFEThoEEZ BN,

ICREEEMICIRE S Lz e T IR REECELTUIZNETHED
] %75 TENTVAR, RS ézhﬂ\%s bt NMIMOBLEEEYEIC bR ézhf
W5, BERLOMOYEIZIRETE Sz 9 4 ORBEES ORI Y > RERICB W T,
BARBEOFELRHIND MR S vz, [BEER TlX 819 DARIAYT- 87 @ﬂvé
KB TH oDk L, RREETIE 1,012 A5442447-0 13 DYtk B e THh -
7= (Beckman et al. 1977) . 7272 L Z OFAE TIiX, BEHAFSCFEERIZET 2 H I
EREN TR, TOBORHET, B ROZOMOEEWE I\ CBRGE SN 334
ORIENES (Fln 20—62 5%) ZXIRIC, KIEMY o /RERIZE T D YR 2R
X7z (Nordenson and Beckman 1982) R % FAWT B 2RI K5 NEREE D RN
SEAT SAVTZAS . SRAT TR DFERNEIE ST, Yea kB g OSEFE ITEE . WM K Y
EFEA~DBRBEOESNEAEICEE L TWWehoto, R L OMOFMESDE ~DREE
BRER N7 15 4 D55 (26—60 %) & bbb YRR OB S B 1Y
AR S L7 (100 HIIEYS 720 OF v » 7 5.4 % 2.1 (p<0.001) | YRk
#1.4%0.1 (p<0.001) . Gt RO 1.3 %1 0.6 (p<0.05) ) .

b R L DY REEN BREMEFH R TH D 0 UT R AR EFRIETH 5 0
DN TDOFELRNL D971 T 5 (Dulout et al. 1996; Moore, L.E. et al.
1996,1997a) , BEMEJR OYRAEEFTNT O Z A T7OBEEGHFHEHE I TWEn, &
BEOE BIREFRICB WD CIRAOMEKREEDIZ) N ETH -7 (Moore, L.E. et al. 1996,
1997a) .

HPRTFHEDEFIZEAT 58 A & LT, Ostrosky-Wegman & (1991) 12X 5734
oy MHELUATIE, 154 0OF U ORSER THOHEE (24—661%) Zx5 e Li-i
BEND D, FEEOREITRE, PE, SED 3FICTT O, HPRTBZ@BK/E'\:
SRR SN Do T, B O EBFERIT 43 2 H TH Y | EE OIREIKEE
JREDEFLADBHNLNT, FEFICEIRE CIBE SN 7EE I w1%<ﬁ¢
b HIEE 260 pg/L) . KRS Y > 8Bk HPRTREE RFMIIMHR SN R o T, &

FZ o, invivo IZRBWT, HPRT 7 vt A i EOBEMLEEHIEEZBET 2 IR E MK
W9 72 ekt 72 (Harrington-Brock et al. 1999)

F VBT, EKT O 600 ng/Ll Db FICEMMIRZESNZ 704 L 5540
KTGRE (CBKH & R 15 ng/L) &5 L Licii& Tz (Biggs et al. 1997;
Moore, L.E. et al. 1997a) . xfREHEII4Fls, WUE, EEHIF (CFY 19.34) | #EF.
ANEIZE LTy F 7 L) 2 CERIINT-, /MR OHEE FFHI358 2—4 Tohr
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(JRH & FIRE 54-729 ng/L) 1B W TITER I N2y, 55 I (R e FiRE
729 pg/L UL L) TIIER SN2 hoTz, BY b A TBEO/IMEFERITE 4 7o
Kﬁwf31%®%m<%%cL14ﬁﬁ)%\tykmx7@ﬁ@dﬁﬁﬁiﬁs
TN T 7.5 fFDHIN (95% CI, 2.8-20.3) ZoRr L7722 &6, YeafAglls
INETERR D EIR £ 725 TND 2 EDIRIB STz, I BT, ZORED 34 4 X510
BOBIK 2 & FEIREE 600 pg/L DB DS 45 ng/lL D HDICEFT5H L H S Aﬁﬁﬂ
Tz, 8%, T X TOWRE B\ T/ MEEITED L, AR
B 5 /DM 1,000 /04 7=V 2.63 72 7= D% L I At41E 1.80 1238 L7-,
HIBE U 72 BRI C o/ MZTE A OB EE I, BRI 1235 T S AT 1,000 Hife 2 7=
0 4.45 )BT AEIT 1.44 EABEIZHED L2y, FEE B W) CTA B 2R 134
o7 (1,000 #4729 2.05 %1 1.90) ., Z DI &b, BIEE OO
Jas v FBOBGEMEIC L0 EZHENEW D R I (Moore, L.E. et al.
1997b) ,
7V?z@m%ﬂ%mﬁw1\t%%ﬁzmpyL®%ﬂm IEFERBINTE -
TPE124 86 10 42, b HEBIEE 0.7 ng/L Ok ZfkTe 10 L DO &L+ %
124 L s, 5&1’%.% CEEbN A 7L a— )L OB, 2 h OEDOELR
ISRERTIZE Tz, BRI Y >/ SBRO “RE MR 1,000 {824 72 0 O/NETE AR IT IR ZE R E
_kwfﬁﬁ_iﬁbfwt(ﬁﬁ_kw141ﬁ&aA%k%;kwf3&d5®
®mmnam1&%) S, BEMEOHE A EIC EF LTV (0.21%%F 0%) o
ZHUTHRE L, BREEREIC fé%%mé MAR B DB IA B BE N 72 o T2 (et
kwflﬁ%ét@57ﬁ55¥k% ZBWNWT 4.4 %5 4.6) . YeEKDOERE S 725
;}/w‘ctﬁ)o 776
IR G 53 R AZHR D FEFEIZ DU T, 130 ng/L LA LD b RIREOHF KD 20 4
(272 V) IREE %x#T%tYwﬁ/%/@EE@Xmm)/nw IRBWTHER S
TW5 (Lerda 1994) , t RKLUAOBEFEMEYE ~DOIRERIZE L THMEIT OB, ZE
Jdﬁﬁmwﬁ%méﬂmx@@ﬁfi@ ZHE 282 44 DOIFWE (23T 1 Al Y
ﬁﬁ]ﬂ5f%ot S RPN t%%fmn@LuT@méaoﬁuﬁﬁﬂmkLf%
TRBRELSE 4 (RT7 T 4 7) IZBWTIE 7.5 Thol-, BEREDOYER 56.71
iﬁ%#®$W$M3&Mm&mmfﬁi BTz, WL DT CREERREN D
50mui@%%H%LtF% PRI S OVFfiin & Ak e a5y PR AR HA & DRI B 72 A
@iﬁ%ﬂﬁ#otoit\ﬁ%m@AWQ@itf&flmngﬁ% FHHEINT
W, I 61T, BT THEIK T O b IR G s R & B B 0 | PERIC
FOEELZTDLLDOTIERNoT2, 277U, Z OB CIIHE AT B L CaE
T = AN RSN TELP, FERTO e BFOEBRTIENREDRNEDTH -
7272, FAEE L COMEIXREN TH D,

(b) E MEBMRIZE T HEEEEHER (0 vitro)
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. RAEAEEHR

b MR Y 8Bk, b R AEEESAMIE (HeLa 83) AS(IH)% 0.18 ug As/L
HHNE3T5 ug As/IL TR L7= & 2 A, fvINE OFRE Z X D BEURDEGIN A 7
51 (Ramirez et al. 1997; Huang and Lee 1998) . H*% 2k MRRYML Y o SERIZ Skt
L T As(ITD) 400 png/L TIERBUERDOHEMN A B 7= (Eastmond and Tucker 1989),

BRI Y 2o ERIC AsTTD % 52 pg As/L. 187 pg As/L HAN L 7= 53412 1 e (o A

FLE OB EIEE X7z (Nordenson et al. 1981; Kligerman and Tennant 2007)

b b AMERIC® LT 235 ug As/L @ As(IIDIZ YR B4 %75 L 72 (Nakamuro and
Sayato 1981) , b MFFASEHESAIIIC X LT 288 g As/L @ As(IID, 1,297 pg As/L
D As(V)Tlx, QiR E ORNA#lE <7z (Oya-Ohta et al. 1996) .

B RRHMY > 88k, B M EMEKICZREN As(V) % 749-7492 pg As/L, 600 pg/L
WMLz & 2 A, YR PEE I N7 (Kligerman and Tennant 2007;
Nakamuro and Sayato 1981) b MR Y > BRIC As(V) % 259 ng As/L i L
ol A, PRI O biL7e o 7= (Nordenson et al. 1981)

. IMEERER

b RNRREIM Y > RER, B M RRHESERIIE & A 2 R ER TR As(TID TELE I 34.6,
375 nug As/L C/IME MRS S 417-  (Schaumloffel and Gebel 1998; Yih and Lee
1999) .

. IR R A AR A R
= ]\EETEJTJI U 2 RERAIRIC As(TID Z2 3N U 72356, ikt /3 IR A Ha D3 s S
% eI TS (Gebel et al. 1997; Rasmussen and Menzel 1997, 17 pg As/L;
Nordenson et al. 1981, 17 ug As/L) ,

(2) ZREBMFICHEITLHEE

® 2HSsHE

=t rFE (AsUID) OHEREAOGIZE T 2 PEBIEHE (LDso) 1X, v 7 A

(C3H. C57H46. Dba2, Swiss-Webster) T 26,000-39,000 ug As/kg K&, 7 v
I (Sprague-Dawley., Sherman. wild Norway) T 15,000-145,000 ug As/kg (R
To -7z (Dieke and Richer 1946; Gaines 1960; Harrison et al. 1958) , 72, E
e v A (As(V)) % Sherman 7 v MIfEAOEE L7z & 2 A LDso 2% 112,000 ug
As/kg IKE, & 2Eh (As(V)) @ LDso 1 175,000 pg As/kg (K E T - 7= (Gaines 1960)

B RO LDso DIXH DX, BpfE, B, KGR OEREOMHEIZ X
HHDEEZ BN, SEEERBR TIIZ < OEREY N ERE% 1 HTRELETHEED
nTwWs (EFSA 2009) .
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@ REHESSHE

—EZ As(V) E 0 As(ID2S K 0 sV FEEEZ A LT D &bl B e B LAEY
DAERE D5 CIIIEERES. MEkas, TH bas, MMy, RIEaE . AFHes L Oikic
%< DL 2 HLEZ 5N TS (WHO 2001; ATSDR 2007)

a. ERMEMHER

ffi b i3 (As(III)) % Sprague-Dawley” v MI4BEMNESRKE G 21T 2 A
300 pg/kg R 8/ H i/ MIEAE TTHEC & 5 MR ORI 7 & 11 (Lee et al. 2002) .
—“fft—_tFE (AsIID) DOWistar-Barby 7 v b ~D 4 M KERE 05 Tix15,000
ug/kglKH/H T/ V=R T U AZKT 5 ME KSTEDOR T 23780 b7

(Bekemeier and Hirschelmann 1989) , #itfiz)+ ~ U 7 A (As(II)) % Wistar>
v MZ28H M EHOKE G- 21T & 2 A, 0.4 pg/ght TIRRARIE AR LT V| HEIRA
NEY TARNTVF—NVOZWHMET L, IR, FEEENMETT5 2 &R
7= (Chattopadhyay et al. 2003) . Bl MU U A (As(V)) #CD7 v MZ6IHEH
K G- 21T -7 & 2 A85 pglght CHERKERAD DR Sz (Fowler et al.
1977) .

b. EtEEMEHKER

fi e ) b U w4 (AsUID) 50,000 pg/L % D Wistar 7 v + K OMED NZW 7
XICENEN 18 HHWT 10 A MK 521772 & Z A DIED 1 FHAHE &K O
1 3N 720 oA EORD . IEREOE MR AT, UL, e@F Y
7 24 (As(V)) 50,000 ng/L 5 L7-HtD Wistar 7 » b TlE, LIS REE DL
IR HiL7e - 7= (Carmignani et al. 1985; WHO 2001) , #ib gty (As(IID))
KOV e gt (As(V)) 50 ug/g % Wistar 7~ MZZILZE4 200 H AR 5217
STz, TUBBILEESE DRRRFI AL Z W72 N B 5% 80 H ClED EARA LI, £
DOZALIZ L BB L 0 #i b B CHE Ch o 7=, mIEDE S — R~ — 1 —Th 5
TV HT v AR (ACE) TV TR GHEICBWTHAEREITRD 5
Niphnotz—77, CYP4A IZWHGRETE WA AN, HEE LT FFES
MJEIZIE ACE £V CYP4A WEEREEIZ R LT b aiettEz e L7z (Yang et
al. 2007) .

b RICEDHEERE O IR0 HE 2 HO &5 BRI THRE ST
%o 2RO HG5RERTIE, e %A 2,400 pg/kg IKE TR G- SN2 A XiZBW
THEEEENRE SRR, 7y Tl e BRlE, BB & 12 30,000 pg/kg &
HTHMLEREIIMRR SN2 > 7= (Byron et al. 1967; Kroes et al. 1974)

MEREL, ~ LA BRSO L K ORI AL < OIFZE THRE S TEY . ~< b
70y MEZEB SE 5K e BIEHE (16 BM&UKkES) X, 7 MEROEL
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Ev M TENAENK 900 pglkg (KE/H K 700 ug/kg AH/H Téd - 7= (Kannan et al.
2007) .

e N vA (As(ID) XX aF 4 x4 2 VI RE~ 7 AR ORZEOEAR <
U A A8 WRIKER D& 5521772 2 A, TNEN 22.5 nglg, 45 nglg TEIED
FEXTE B OB A B AL, B AR CILRAIE BRI D Z2fafb, e/
ORI, RERIRORE R, FVRMER 28 ) QRS _ERGila O ZFE M3 Bl iz, RIS
LT U DA (As(V) IZDOWT 48 HMRER NG 21To7c L 2 A, RO~
U AZEBWT 75 nglg THIBOMRIEEOEMMN A 57z (Liu et al. 2000)

@ HEHLAM

FERAMERBAfE R B N &R LT, FEREMIC IS T D 0FE TR RS b SR 0@ MR O
FBEIZB W TG AR OHIMNTIBF R STy, =kt &, e e i
MOWEEEET U U LORAOFGHARII 7 ALT v FTRERAAMITRS T, il
R N AR EBIEAZ L LA XIZBWTHRIETH 7= (TARC 1973;
1980) . EIZIS1T D HEGFIFNED RINDJFERIE G353 TRV, ERD hFra
AT 47 AR HEFF RN ZCEE LD Th LR NB L 6N TWD, H
B & LT~ o ADORMBER D AMERER 23 21T 51 TH Y (Waalkes et al. 2007;
Liu Waalkes 2008) . Z D 7ol FITREZE SN2 B I~ v 2%, M, B LD
FFl & Vo 72 B BORMBAICEIT D e b OEBEAERFAREZ G T 2 OMRIZB W
THEBEH D WX R AE %2 /E3 5 (Waalkes et al. 2003; 2004) , JEE 7 o€ —
& —T& % TPA (12-o-tetradecanoyl phorbol-13-acetate) (Waalkes et al. 2004) .
diethylstilbestrol & %\ & tamoxifen (Waalkes et al. 2006) X, #4772~ 7 A D
FERRIZ B W TR IR O & BIRFEIC L DN AMIGE 28T 5, TBEN~0 b EiRE
TR ATAE U220 SIS A T 5 2 £12 L 0 TPA RE#HEH% DR
JEMAFRELZ R IE D (Waalkes et al. 2008) , o F 0, BB BENAMEZAEL D
e FOWH ORI SH 505, AT 2HENFEFICE WO M ~OFMEILR
EMTHDHEEZBINTWND (42,400 KT 85,000 ng/L #i b BetE & A #0K & fa i
8-18 HIZHHIH/K) o OB TIL, BB TV THERE b Mo FE 03 A E
OHBIEAZA L TWD ZEWNRENTND, TDH~ T ATBWT, HEfET k
U7 A (21,250 pg/L A HOK) 1ZREERSM (UV) & (Rossman et al. 2001; Burns
etal. 2004) . bEgME (25,000 pg/L & A E/KZ 25 A HEKAK) 139, 10 dimethyl
1-2-benzanthracene (DMBA) & & HICHBERAMEDE TH S (Motiwale et al.
2005) ,

@ RSN
ES T IIE7/INbSIDRAY SIRE SR NPNRAR L =E Sib) -2 Jnsiay 4 bl BT DR EE R L
Vs (400-26,600 pg As/kg (KE/H) TROLNTWD (Schulz et al. 2002) .
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7w MU A% W% < O iﬁi‘%%t FRICL DRGNP
WE STV D D, BEOMRATEIRZITEED 51T % (Rodriguez et al. 2003) .
7y NCEHAEROEME FE2RO/ES Lz% (10,000, 20,000 pg/kg (KHE/H, 2-4 #
) . ITE LR D E S BIEREINDIONEBESHEEHEOKR T TH D, M T v b
Tl FORAKRLGH%, FEOREL KM LTk 4 723k CEIENBIE S e

(Rodriguez et al. 2001; 2002) ., 28 Hft], 20,000 ug As’kg RE O b FRIEEZ T
MG L7c & 2 A, ATENEME, 1270, BIEERBROBGEICEENA L. (Yadav
et al. 2009) ,

~ T AIZ 60 HIE 1 KON 4 nglg O =l b H#E % 60 HFOKES L Z A, T
& (Morris O7K R EAER) (ZBFE L 72 FH | O RATENI TR L3580 b v,
/NI D F I 22 80 O Creb K A7 B L 7 B 2 B 17 817% GeneChip f##TIC
Koo MNzEh, Ca/INEY 2 ) ARIFMET 1T A o FF—F IV (Camk4) O
FRHEIR T ORI NI, I H 7 ) e X 20 C Vo =i b E X Camk 4
DORBUKTEHIET A Z LR TENnZ Evn, BILIEKGFMEREE 28 U CRBUKT
#ELTbDEEZ BT (Wang et al. 2009) .

AR O R 32 (68,000 ug/L, 3 2H M) ITIREE SN2 T v MTRBWT, ZEHE
TERED ] 5 232K R 3 A AV IE A, APRSHEAESC I N BRI RE O 93 BRSO 2R L D3 78 6
LI, SHITERICBIT LT ANRT X UBEZEROBFHRIABIET LT\, Zh
5 OREET 2,720 TN 13,600 ng/L e G5-HETIIA BN 20> 72 (Luo 2009)

S v NCH b B EEE S (15,000-20000 pglke 0 R # IR 5 . Vahidnia et
al. 2006) <° 4-12 @M OKER 045 (3,000, 10,000 png/kg (A8, HNEE) Lz
AEERL MRRRRHEIRRE Y T = N H T E DY LTz (Vahidnia et al. 2008)

~ U ASDHER ??@ﬁ}@k%k’%k (50-5,000 pg/L, 4 7HI#) Tik, F—733 AAFH)
P~ — T — K OVE FSEEEME BT MR, IO LER T 24 U

(Bardullas et al. 2009) . é Hlz, e BITmIEA F LR %?ﬁ%ﬁ”é ZENEG
NTEL ., Kl LHL’lfl’*EH’U iﬂih“fiﬁ)mb\k SND, EDOHELRICHFEEINTHBLA H
L AUE in vivo (23 1) 5 iR b REHEMARREED D F A=A LE LTEZX LT
W5 (Mlshra and Flora 2008; Hong et al. 2009) .

OfREEMN

OBk g 0.1, 1.0 O 50 pg/L Ok b EREIC 5 MR L1~ v 2 TlE, %
SO Z B 53 255 3/ L7z (Andrew et al. 2007) . 10 A& O 100 pg/L D&
fetiz C57TBL/6J ~ 7 AR B 2 WX G 5-6 MBI IS5 &, BRMES
ﬁﬁ#éif%gﬁLb%&U&/na*%ﬁ@ﬁ&b;%ﬁmK@ﬁM5 & 3N
L ipole, FEFE DX, ZOHREEDOHRET RN ER D A /L A KGR X D PRIA
AT Z@EODAREMN S D L HEIL T D mmmamme)o@tMﬁ%ﬁv
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T A2 500, 2,000 & T 10,000 pg/L flkE G35 &, — RO ZIRIGRIEISE O
F A DS Il 23 E U7z (Blakley et al. 1980)

b g 2,500, 25,000 & T 100,000 pg/L & I~ w7 A2 10-12 H Bk L Lz &
Z A, EIEZRE T AT RIS 53, NOAEL 1% 25,000 ug/kg (A#E/H TH
- 72 (Kerkvliet et al. 1980) , *IFRAYIZ & FEHE 500, 5,000 & OY 50,000 pg/L % i~
U A~ 12 WO G35 L. ~ AN S SN EEN~ 7 07 7 — Y OfE
PIRTFSEDZENHLMNE o7 (Arkusz et al. 2005) .

©4%%E - FESM

FEREW 2 N 2T — 2 b BRI, WO T, IBERE RO K OSHAEN
DRIEFIN 2 G o ETUPR DB b 2 B X Z T AREM S R SN TW5, LvL, 2h
O DOREENEFERE N CH BB % 5 2 2 Tid/evy (ATSDR 2007) .

MRS v RIXFEREWIC VT, IR EECBATEEAE R T2 2 NI TS,
2 ORBITHEFEMENRE L HIEEDOE VL EHETEMIN TS (Golub et al.
1998; Wang et al. 2006) .

RHEABMEDR 2 DNV E CTHERE SN REORRTIE, BROosE (< ikl
HE (As(V)) ) 1T U T, MBI O s R IE | Pk Ett, it & &L Blgt S 7z (Wang
et al. 2006; Hill et al. 2008) , FEWNEKOHAE#KBEH O~ A F#E (100 pg/L LL
THEMEE GTHK) ZBFEL, 28 HIMO~ T AD A X 2 ) HRIZRT 55068
JSE DA E MR L7z (Lantz et al. 2009) , & > /87 B M ONE s R BUCBIE L 7=
BEREZ (L . KEBHOREFIEEE L LRk TH -T2,

b FRIRFE 5 U ORI OBIIRFICHET TH 0 . IR RS & O\ A E % OREE Tl
ITENICESE LR 2 A U5 Z &M 6TV 5 (Rodriguez et al. 2003; Wang
et al. 2006) . il 15 H-4 Al ¥ TVl B B (37,000 pg/L) (ZHOKEREE Sh
727 v FTIE, RMBEEOT v bl L CHEESEEO RN, ZERGEEO L)
A 57 (Rodriguez et al. 2002) . IR T » b ~D &\ b HigdE (R 6 H-
A% 42 Al E T EEET R U 7 A 100,000 ng/L 2 & TefBK) 1%, 8 R OGE
ITEICW S DD RS SO E 4 U (Xia et al. 2009) .

AEHRI % O L e RO REE D v 2 (B R 50 ug/l) ZHRk~ v A
(C57BL/6J) TR LT & 2 A, W~ AT DAL D) DR TENC BET 5
FRRRN p e~ — 71— T LD - DA, JEAPEMI D b ZRIREEDS O DRARITEN 2 Rl KD
BRI T, R TEE-REE L e = EEROFRETEAIER 2 BLE S
HZENBHA LN 72 o7- (Martinez et al. 2008) .

DEfEEN
a. RERBMZEAVEEREEHER Gn vivo)
(a) ZE[RTEEAER
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As(IID % Muta™-~ 7 2 |Z 5,756 ug As/kg M@fﬂﬁﬂ NG (B[R & 1o b 2
A, B, Blg. BERE R OVEBEIC LacZ B in DA RITFED 572 o> 7= (Noda et al.
2002) .

(b) EBHEEHER
As(IIT) % Swiss ~ 7 AT 58 3 5\ & 1,442 pg As/kg RETENENEZ THRE (4
[) | ROREEIT - 2 5A I H MR I Y AR BT 235580 5172 (Roy Choudhury
et al. 1996; Biswas et al. 1999) .

(c) IMZELBR
As(IID) % B6C3F1 ~ 7 A|Z 2,884 ug As’kg (RE TR HO&KLE (4[0]) Z1T-o7128%46
% BALBlc ~ ™7 A1 288, 2,884, 5,768 ug As/kg (K8 CIEHEPN B 5447 - 7 5haric
BREHIEIZ I 10 2/ ME R DI DM ERE S 417 (Tice et al. 1997; Deknudt et al.
1986; Tinwell et al. 1991) , F£7- Muta™-~ 7 22 As(IID) % 5,756 ug As/kg K& T
NEENT G- (B [El) Z1To7zd 2 A, RTHREE L g U CHEZRMER O/ ML DA E 72
HN2 iR S 47z (Noda et al. 2002) , —77, B6C3F1 v 7 212 As(IID) % 14 A [#]
W NFRiE 2 i L= & 2 A, RMIMARMERO/IMETER OB INIBIZ S o7z
(NTP 2000) .

dary k7yvta
HED Swiss v 7 A2 AsID &R OG- L= & 2 A, 98-1,629 ng As/kg IKE TH 5-
24 BEEILLRRC A I ER D DNA 581N 2 5 7= (Saleha Banu et al. 2001)

(e) B TEEAIEEER
D BALB /c ¥ 7 AT 2,884 mg As/kg A5 T As(IID % fEEN G- L 7=356 ., A5k
MmO B 13 S v - 72 (Deknudt et al. 1986)

b. HMERUVERBYOEEMRZA WV -EGSHEER (n vitro)
() MIEZERAW-EREALTEAER
Salmonella typhimurium % F\ 72 350R Tld AsTIDIZ K U CTAERFMEITRD 5
Nn7ehno7- (NTP 2000) . Escherichiacoli (E. coll) (WP2, WP6) DOiRER% %
PV Z 3845 TlrX, 1,874,000 pug As/L @ AsIIDIZIZEIRAREIZ 2V E SN TN D
(Rossman et al. 1980) .

(b) #E % AL V- SOS KE&
As(IIDi% 60,560 pug As/L TliE E. coli (PQ37) @ SOS i&fn {3 HAHE L2
ERH BN TCWS (Lantzsch and Gebel 1997) .
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(o) HELEEMRE ALV B FREALTEHR

~ AU o EML (L5178Y/TK) (2% L C As(IID 23 577 ug As/L.As(V) %3 4,571
ug As/L TF I P F T — BB FIEEDOIREROEMM B BTz (Moore M.M.
etal. 1997) | F ¥ A =— AL XX —IRHEMIETIX AsTID® 375 pg As/L TU 7
A UTE, 750, 7,498 ug As/L C 6-F 477 = ARHUEIE A BT (Lee et al. 1985b;
Rossman et al. 1980) , ' U 7 v /A A X — Al CTid AsUID ® 750 pg As/L, As(V)
D 14,258 ug As/L T 734 Ui RN 6-F 24 77 = AR BEIIERO b ivie o 7

(Lee et al. 1985a) .

() FELEEMR AWV - 2B AREEHAER

~ AU UoNEMIIE (L5178Y/TKY) | v U T U AN AX —RHIIIZR LT, £
Z1 As(IID % 865, 461 pg As/L. As(V)iL 4,571, 9,198 ng As/L TY R B DBy
mMnH 7= (Moore M.M. et al. 1997; Lee et al. 1985a) .

(e) MHELEAHERE Z AALM=/MRELER

~ 7AYo fEfE (L5178Y/TKH) (2%t L T As(IIDi% 865 ug As/L, As(V)iX 4,571
ug As/L T/IMEEEL DHEINDI A B 1 (Moore M.M. et al. 1997) | F¥ A =—Z /A
A& —PRBAmIE, FiARMEZEAIIE (V79) TiX, =2 AsIID23 3,005, 246 pg As/L
T/INETER OB BIZL S iz (Wang et al. 1997; Gebel 1998)

(f) WHELFEHMRE Z AU - ihbk R B AR
AsTIDIZHK LT, Fv A =—RX LR —IIHHEZ H 7258 Tld 375 ug As/L
(Lee et al. 1985b) . ¥ U 7 /A2 Z —ISfifna W3R TlL, 58 ug As/L @D
As(IID & 1Y 749 pg As/L D As(V) Clilibk Y a3 (R 2213 A B 472 (Lee et al. 1985a)

(g) WHELIEHMRE 2 FUN-HIRa s E i ER
LY T UNDA LRI L, 115 pg As/L @ As(ITD. 599-8,991 g As/L ®
As(V) THEKRGFMEIZ a g =—EREEORMMMA 2 517 (Lee et al. 1985a)

4. 5HFHE
b EBEMRENACEEL T, WSODDRBRRDZAD=ZLPIREINTEY, 3
fliD e FRFEA 6 0)% H=A L BEEL TS (NRC 1999; NRC 2001;
Simeonova and Luster 2000; Kitchin 2001; Hughes 2002) , L2>L72235 50 E
\ZHRER ST, Invivo T3 MO FRENERIND Z LITFEE LR ITHIER S
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20N, S AF L b 3T As(ID X 0 W EIECEEEMEEZ A L TWAD, 5Hd 2
F b FiT As(V) L 0 FHHESBLFEEIMRONE STV 5,

(1) EizEtE
b RITY AR ML BER, EAEIMA BB FEELZHET 5, 2l
ERICBRE SN Z e AL DIBIETORLEMRICEH S LT 5D, B HRBITRERE
BOFHERETRVEBSZ LN TS (NRC 1999; NRC 2001) , 3 ffio 2 F /L& Foy
T3, in vitro THINEWN T DNA B LFHFET LN H Y . IHMERRETEIC LV gy
S5 in vitro TO DNA EA | Z T MHE— D43 7 ThH 5 (Yamanaka and
Okada 1994; Nesnow et al. 2002; Kitchin and Ahmad 2003) ,

(2) DNA & D%

As(IIDIHEEERR & 13RI ORBEOHEEAEMIZ LD b F ORI T UVC (%
SR 128 D DNA HBIEOKEREBE ZET 5, KREO AsTID TixUIHnEE,
e CITER R A THE T 5 (Hartwig et al. 1997)

AsIDIZ Y AV 7 ¢ RIFFEAICBEHE L7 DNA U #—+¥ I, II (Li and Rossman
1989; Lee-Chen et al. 1992) | Wifh~7 1 W — & X7 H 2518580 DNA B
REET D, Wigh” 1 > —DNA EEREFEO—FETh 5 PARP OIEMEIL, KHRE
DeHFE (ENFN5uM, 10nM) 2k ->Tkt b THIKY > <fEH >k Molt-3 #llla K O
HeLa #ifaN TR &b (Yager and Wiencke 1997; Hartwig et al. 2003) ., L 7>
LS, WHBEDOBETRE ABEY L8 EOMBEMER L LT I F-E Y I D
DNA 7'V av I —F Lo lofthodigh~ « > H—DNA EERHE T AsTIDIZ L > T
PHE X172y (Asmuss et al. 2000) .

(3) kA b L ROFHE
b FOMRERIL—MAIIZ In vitro, in vivo DWTIIZEB W T HIEMEMERE L EL 5,

Z 5T As(IID), MMAAID., DMAIID® DNA #EE7E M I BEE L TV 5 Al REM A &
%, B FME, F11Z DMAJIDIZ 7 = U F o b8k i35 (Ahmad et al. 2000) ; =
DWFRESRIL 7 = > F U RO H DUV F A= =T AR %8 U CIEMERE 3 4 e
T D IEMEMREFT AsTIDICHEEZ STt b A A X —A 7 U v Rififd (Liu et al.
2001) . MMAUID# %\ % DMA(IID % i\ T in vitro TN & 117-6X174 DNA I
BWTHHEENTWS (Nesnow et al. 2002) . Zi 5 1% DNA 038 224k
EHHANUAKIGIZEE LTS AR H 5, Flx 1, Bk DNA 8{EOFHEi~
—H—L LT BUICHNGNTWS 8-OHAG DY 7 nd X7 —8
Cox-2 ¥8lI% dimethyl arsenite Z 5 S L7227 v MIFEMERS A ZHINEH % (Wei et
al. 2002) ., DMAUIDIX DMA(WV) 2 5- 727 ~ FORFNT in vivo THEAE I

(Cohen et al. 2002) . £ DHITA U HIEMBEFZFHOER T ISE, 26 OEMIC
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HHID b FBEMEEN AN L > TEHERRKRFICRDWREENH S (Wei et al.
2002) .

(4) DNA A F i ALDZAL
bt #IZ LD DNA A TF /UL DOEAIE,. DADOHERIZEEZ R LW D ATEENH
%, Invitro XN in vivo DIFFETIE, &R DOFEN ANMED DNA O A F/ABLIREDZ AL
RPN 72 A F NALRIEA FIAGIC L > THFHEINTWNDH I EEZRLTWDS (Mass
and Wang 1997; Zhao et al. 1997; Okoji et al. 2002) .

(5) e S s
BRIV TN A X —RflE, BALB/3T3 fila<"7 » MFHHIE, TRL1215 12
BWTHROBEIRZHET 5, & OME X — N~ 0 AT 5 & B
DD FER S e (i~DOEER 2 =T #ERE) (Lee et al. 1985a; Bertolero et al.
1987; Zhao et al. 1997) .

(6) HIfEFE D24l

A FE O YEINIL b R ORER, xR EZECR CTEER, 25 WIEHENITRSh
TW% (Germolec et al. 1997; Kitchin 2001; Hughes 2002) .

HBETE DR A F~— T — T D AN =F U PLIREERERIEE O INL, v E2 &KL
SNT=T7 v NOFED D WITHIE TR 5T 5  (Yamamoto et al. 1995; Brown
and Kitchin 1996) ., A ORIFIT E FIT L > Tin vitro TR SN2 IEF 72 &
kB S AL TR & TV % (Germolec et al. 1997)

DMAW)Z 5 &N/ T v MZBWT, BEREOEE/ASBIZ ST 5 (Cohen et
al. 2002)

(7) ka7 F A nED AL
LRI~ Moo UiE T e A X F—E T 7 2 =BT 5 Jun X —F

ZHF L . DNAFE SR BN 7 CTh D AP-1 2N E w5, /= v F#iL C-JUN., C-FOS,
C-MYC RNEFGIETER F-a & W o TZHIN VB I FOFREL L FHET 5 (Cavigelli et al.
1996; Germolec et al. 1998; Simeonova et al. 2000; Chen et al. 2001) , mdmg ¥ >
INTEDOHEINATREL TE L 5 pb3 Z /X7 E DR/ IE, & R AR LI AR

(HaCaT) TR LTz, b RFEMLLERENADET IV E LT, P53-MDM2/)\—
TR S L OEENE 2 5TV % (Hamadeh et al. 1999)

(8) AT mA FEZEERE LBIEFRIOZL
ERIWEE 2N T a4 FZRFRICHETDAT A FEIET L8, 7 Ferr,
TA M F U FEANTF AL RHLWET e S AT a R FEA~D Y T FRERIZ
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R RIFE S 20, ZORRRN R IEIIIN MBI CE END T a S AT v U R/ IR
DFMIZAT 5 ETHFE a2 VT a4 REZEEEZRIRICIHE T 5 e BRI HFIEIC
LA REMEN B D (Lopez et al. 1990) ., MCF-7 filaCTlX, eI A T V4 —LD
TR ha b rogmZRa (ERa) ~OfiG %% L7 (Stoica et al. 2000) .

I, BERITHANAHIERIZE W T ER-aD% % LET 52, ER-BOFIILY
BEZTRNZ LD, EEOIX ERaDHIBUZEIT 5 & FOKEENL, ER-afG LN
AN UCHIBURIE Tk & 72 9 5 ittt i T\ b (Chen et al. 2002¢) .

(9) BfsTHEhE
BRI~ TR 3T6 MRV TY e ReIERE TSR (DHFR) Eis 1 OHE %
Y5, BT OMIEIXE FORDAMICEE T HAREEOH DA I =LKL L TE
26N TW5 (Lee et al. 1988) .

62



—

© 00 3 & Ot =~ W

W W W W W W N DD DNDDNDDNDDDIDNDDNDDNDNHERERHR B 2 2 =2 = =
QL = W N H O O© 00 10 O k& W hNhHFH O OWOW-=O0O Ut &~ Wbh — O

<SE>

Adams, J.H., Haller, L., Boa, F.Y., Doua, F., Dago, A., Konian, K. (1986) Human African
trypanosomiasis (T.b. gambiense): a study of 16 fatal cases of sleeping sickness with some
observations on acute reactive arsenical encephalopathy. Neuropathol Appl Neurobiol.
12(1):81-94.

Agency for Toxic Substances and Disease Registry (ATSDR) . Toxicological Profile for Arsenic.
AT, NE. Agency for Toxic Substances and Disease Registry; 2000. (A1S0456)

Agency for Toxic Substances and Disease Registry (ATSDR) . Toxicological Profile for Arsenic
[Internet]. AT, NE. Agency for Toxic Substances and Disease Registry; 2007 [cited 2009
Mar 23]. Available from: http://www.atsdr.cdc.gov/substances/toxsubstance.asp?toxid=3.

(A1S0457)

Aggarwal M, Naraharisetti SB, Dandapat S, Degen GH, Malik JK. Perturbations in immune
responses induced by concurrent subchronic exposure to arsenic and endosulfan.
Toxicology
251 (1-3), 51-60. 2008

Ahlborn GdJ, Nelson GM, Ward WO, Knapp G, Allen JW, Ouyang M, Roop BC, Chen Y,
O’Brien T, Kitchin KT, Delker DA.Dose response evaluation of gene expression profiles in
the skin of K6/0DC mice exposed to sodium arsenite. Toxicol Appl Pharmacol. 2008 Mar
15;227(3):400-416. (A1S0335)

Ahmad S, Kitchin KT, Cullen WR. Arsenic species that cause release of iron from ferritin and
generation of activated oxygen. Arch Biochem Biophys. 2000 Oct 15;382(2):195-202.

(A1S0336)

Ahmad S, Kitchin KT, Cullen WR. Plasmid DNA damage caused by methylated arsenicals,
ascorbic acid and human liver ferritin. Toxicol Lett 2002; 133(1):47-57.

Ahmad SA, Sayed MH, Barua S, Khan MH, Faruquee MH, Jalil A, Hadi SA, Talukder HK.
Arsenic in drinking water and pregnancy outcomes. Environ Health Perspect. 2001
Jun;109(6):629-631. (A180252)

Ahsan, H., Chen, Y., Kibriya, M.G., Slavkovich, V., Parvez, F., Jasmine, F., Gamble, M.V,
Graziano, J.H. (2007) Arsenic metabolism, genetic susceptibility, and risk of premalignant
skin lesions in Bangladesh. Cancer Epidemiol Biomarkers Prev. 16(6):1270-1278.

Ahsan H, Chen Y, Parvez F, Zablotska L, Argos M, Hussain I, Momotaj H, Levy D, Cheng ZQ,
Slavkovich V, van Geen A, Howe GR, Graziano JH. Arsenic exposure from drinking water
and risk of premalignant skin lesions in Bangladesh: baseline results from the health
effects of arsenic longitudinal study. American Journal of Epidemiology 163 (12),

1138-1148. 2006

63



© 0 3 & U b=~ W DN =

W W W W W W W W DN DNDNDDNDDDDDDDDNDDNDDNHE = = = =
< O Ot B~ WD H O © 00 0 Ot WhhH O O OO0 Otk W+ O

Ahsan H, Perrin M, Rahman A, Parvez F, Stute M, Zheng Y, Milton AH, Brandt-Rauf P, van
Geen A, Graziano J. 2000. Associations between drinking water and urinary arsenic levels
and skin lesions in Bangladesh. Journal of Occupational and Environmental Medicine 42
(12), 1195-1201.

Albert C, Williams TD, Morrissey CA, Lai VW, Cullen WR, Elliott JE. Tissue uptake,
mortality, and sublethal effects of monomethylarsonic acid (MMA(V)) in nestling zebra
finches (Taeniopygia guttata). J Toxicol Environ Health A. 2008; 71(6):353-360.

Albertini RJ, Anderson D, Douglas GR, Hagmar L, Hemminki K, Merlo F, Natarajan AT,
Norppa H, Shuker DE, Tice R, Waters MD, Aitio A. IPCS guidelines for the monitoring of
genotoxic effects of carcinogens in humans. International Programme on Chemical Safety.
Mutat Res. 2000 Aug;463(2):111-72.

Amacher DE, Paillet SC. Induction of trifluorothymidine-resistant mutants by metal ions in
L5178Y/TK+/- cells. Mutat Res. 1980 Jul;78(3):279-88.

American Conferences of Governmental Industrial Hygienists (ACGIH). TLVs and BEIs.
Cincinnati, OH: American Conference of Governmental Industrial Hygienists; 2005

(A150493)

Amster E, Tiwary A, Schenker MB. Case report: potential arsenic toxicosis secondary to
herbal kelp supplement. Environ Health Perspect 2007;115(4):606-608. (A1S0253)

AnY, Gao Z, Wang Z, Yang S, Liang J, Feng Y, Kato K, Nakano M, Okada S, Yamanaka
K.Immunohistochemical analysis of oxidative DNA damage in arsenic-related human skin
samples from arsenic-contaminated area of China. Cancer Lett. 2004 Oct 8;214(1):11-18.

(A1S0254)

An Y, Kato K, Nakano M, Otsu H, Okada S, Yamanaka K. Specific induction of oxidative
stress in terminal bronchiolar Clara cells during dimethylarsenic-induced lung tumor
promoting process in mice. Cancer Lett. 2005 Dec 8;230(1):57-64. (A1S0337)

Andreae MO. Biotransformation of arsenic in the marine environment. In: Lederer WH,
Fensterheim RJ Chemical Manufacturers Association (U.S.); United States. National
Bureau of Standards. Arsenic-Industrial, Biomedical, Environmental Perspectives. New
York: Van Nostrand Reinhold Co. Inc; 1983:378-391. (A1S0002)

Andreae MO. Distribution and speciation of arsenic in natural waters and some marine algae.
Deep Sea Res 1978;25:391-402. (A1S0001)

Andrew AS, Karagas MR, Hamilton JW. Decreased DNA repair gene expression among
individuals exposed to arsenic in United States drinking water. Int J Cancer. 2003 Apr
10;104(3):263-8.

Andrew AS, Burgess JL, Meza MM, Demidenko E, Waugh MG, Hamilton JW, Karagas MR.
Arsenic exposure is associated with decreased DNA repair in vitro and in individuals

exposed to drinking water arsenic. Environ Health Perspect. 2006 Aug;114(8):1193-8.

64



© 00 3 & U b=~ W DN =

W W W W W W W W DN DMNDNDDNDDDDDIDDNDDNDDNDDNRFERFE R B 2 H 2 = =
< OOt A~ W N H O O O0W 0 Ot WNhHFH O OWOWSO Ut k& Wwhh +~= O

Andrew AS, Bernardo V, Warnke LA, Davey JC, Hampton T, Mason RA, Thorpe JE, Thnat
MA,

Hamilton JW. Exposure to arsenic at levels found in US drinking water modifies
expression
in the mouse lung. Toxicological Sciences 100, 75-87. 2007

Andrewes P, Demarini DM, Funasaka K, Wallace K, Lai VW, Sun H, Cullen WR, Kitchin KT.
Do arsenosugars pose a risk to human health? The comparative toxicities of a trivalent and
pentavalent arsenosugar. Environ Sci Technol. 2004 Aug 1;38(15):4140-4148. (A1S0084)

Andrewes P, Kitchin KT, Wallace K. Dimethylarsine and trimethylarsine are potent
genotoxins in vitro. Chem Res Toxicol. 2003 Aug;16(8):994-1003. (A A1S0338)

Aposhian HV, Gurzau ES, Le XC, Gurzau A, Healy SM, Lu X, Ma M, Yip L, Zakharyan RA,
Maiorino RM, Dart RC, Tircus MG, Gonzalez-Ramirez D, Morgan DL, Avram D, Aposian
MM. Occurrence of monomethylarsonous acid in urine of humans exposed to inorganic
arsenic. Chem Res Toxicol. 2000 Aug;13(8):693-697. (A1S0165)

Arkusz J, Stanczyk M, Lewiniska D, Stepnik M. Modulation of murine peritoneal
macrophage function by chronic exposure to arsenate in drinking water.
Immunopharmacol Immunotoxicol. 2005;27(2):315-330.

Arnold LL, Eldan M, Nyska A, van Gemert M, Cohen SM. Dimethylarsinic acid: results of
chronic toxicity/oncogenicity studies in F344 rats and in B6C3F1 mice. Toxicology. 2006
Jun 1;223(1-2):82-100. (A1S0339)

Arnold LL, Eldan M, van Gemert M, Capen CC, Cohen SM. Chronic studies evaluating the
carcinogenicity of monomethylarsonic acid in rats and mice. Toxicology. 2003 Aug
28;190(3):197-219. (A1S0340)

Asmuss M, Mullenders LHF, Eker A, Hartwig A. Differential effects of toxic metal
compounds on the activities of Fpg and XPA, two zinc finger proteins involved in DNA
repair. Carcinogenesis. 2000; 21:2097-2104.

Baastrup R, Sorensen M, Balstrom T, Frederiksen K, Larsen CL, Tjonneland A, Overvad K,
Raaschou-Nielsen O. Arsenic in drinking-water and risk for cancer in Denmark. Environ

Health Perspect 2008;116(2):231-237. (A1S0255)

Barrett JC, Lamb PW, Wang TC, Lee TC. Mechanisms of arsenic-induced cell transformation.
Biol Trace Elem Res. 1989 Jul-Sep;21:421-429. (A1S0341)

Basu, A., Mahata, J., Roy, A.K., Sarkar, J.N., Poddar, G., Nandy, A.K., Sarkar, P.K., Dutta,
P.K., Banerjee, A., Das, M., Ray, K., Roychaudhury, S., Natarajan, A.T., Nilsson, R. & Giri,
A.K. (2002) Enhanced frequency of micronuclei in individuals exposed to arsenic through
drinking water in West Bengal, India. Mutat. Res., 516, 29—40

Basu A, Mahata J, Gupta S, Giri AK. Genetic toxicology of a paradoxical human carcinogen,

arsenic: a review. Mutat Res. 2001 May;488(2):171-194. (A1S0342)

65



© 0 3 & U b= W DN =

W W W W W W DN DNDDNDDDDNDDDNDDNDIDNDDNDDNRFEFH H =2 =2 =2 =
QL i W N H O © 00 3 O O = W NHFH O O© w00 Ut i W = O

Basu P, Ghosh RN, Grove LE, Klei L, Barchowsky A. Angiogenic Potential of
3-Nitro-4-Hydroxy Benzene Arsonic Acid (Roxarsone). Environ Health Perspect
2008;116(4):520-523. (A1S0085)

Bates MN, Rey OA, Biggs ML, Hopenhayn C, Moore LE, Kalman D, Steinmaus C, Smith AH.
Case-control study of bladder cancer and exposure to arsenic in Argentina. American
Journal of

Epidemiology 159 (4), 381-389.2004

Bates MN, Smith AH, Cantor KP. Case-control study of bladder cancer and arsenic in
drinking water. Am J Epidemiol. 1995; 141: 523-530;

Bau DT, Gurr JR, Jan KY. Nitric oxide is involved in arsenite inhibition of pyrimidine dimer
excision. Carcinogenesis 2001; 22(5):709-716.

Beane Freeman LE, Dennis LK, Lynch CF, Thorne PS, Just CL. Toenail arsenic content and
cutaneous melanoma in Iowa. American Journal of Epidemiology 160 (7), 679-687. 2004

Becker and Wahrendorf. 1993

Beckman G, Beckman L, Nordenson I. Chromosome aberrations in workers exposed to
arsenic. Environ Health Perspect. 1977 Aug;19:145-146. (A1S0256)

Bekemeier H, Hirschelmann R. Reactivity of resistance blood vessels ex vivo after
administration of toxic chemicals to laboratory animals: arteriolotoxicity. Toxicol lett 1989;
49(1):49-54.

Bencko V, Symon K. Health aspects of burning coal with a high arsenic content. I. Arsenic in
hair, urine, and blood in children residing in a polluted area. Environ Res
1977:13(3):378-385.  (A1S0257)

Benramdane L, Bressolle F, Vallon JJ. Arsenic speciation in humans and food products: a
review. J Chromatogr Sci. 1999 Sep;37(9):330-344. (A1S0003)

Bertolero F, Pozzi G, Sabbioni E, Saffiotti U. Cellular uptake and metabolic reduction of
pentavalent to trivalent arsenic as determinants of cytotoxicity and morphological
transformation. Carcinogenesis. 1987; 8:803-808.

Bhumbla DK, Keefer RF. Arsenic mobilization and bioavailability in soils. In: Nriagu JO,
editors. Arsenic in the Environment Part I: Cycling and Characterization. New York: John
Wiley & Sons; 1994:51-82.  (A1S0004)

Biggs, M.L., Kalman, D.A., Moore, L.E., Hopenhayn-Rich, C., Smith, M.T. & Smith, A .H.
(1997) Relationship of urinary arsenic to intake estimates and a biomarker of effect,
bladder cell micronuclei. Mutat. Res., 386, 185-195

Biswas, S., Talukder, G. & Sharma, A. Prevention of cytotoxic effects of arsenic by shortterm

dietary supplementation with selenium in mice in vivo. Mutat. Res. 1999; 441, 155-160

66



© 0 3 & Tt b=~ W DN =

W W W W W W N DN DNDDNDDNDDDDNDDNDDNDIDN - = = BB =2 <
Ol i W N H O © 00 30 O dkx Whh O O©W 0 100 Otk W NhH+H O

Biswas R, Poddar S, Mukherjee A. Investigation on the genotoxic effects of long-term
administration of sodium arsenite in bone marrow and testicular cells in vivo using the
comet assay. J Environ Pathol Toxicol Oncol. 2007;26(1):29-37.

Blair PC, Thompson MB, Bechtold M, Wilson RE, Moorman MP, Fowler BA. Evidence for
oxidative damage to red blood cells in mice induced by arsine gas. Toxicology. 1990a
Jul;63(1):25-34. (A1S0433)

Blair PC, Thompson MB, Morrissey RE, Moorman MP, Sloane RA, Fowler BA. Comparative

toxicity of arsine gas in B6C3F1 mice, Fischer 344 rats, and Syrian golden hamsters:

system organ studies and comparison of clinical indices of exposure. Fundam Appl Toxicol.

1990b May;14(4):776-787. (A1S0434)

Blakley, B.R., Sisodia, C.S. and Mukkur, T.K. (1980) The effect of methylmercury, tetraethyl
lead, and sodium arsenite on the humoral immune response in mice. Toxicol. Appl.
Pharmacol., 52, 245-254.

Blom S, Lagerkvist B, Linderholm H. Arsenic exposure to smelter workers. Clinical and
neurophysiological studies. Scand J Work Environ Health. 1985;11(4):265-269. (A1S0435)

Branch S, Ebdon L, Ford M, Foulkes M, O'Neill P. Determination of arsenic in samples with
high chloride content by inductively coupled plasma mass spectrometry. J Anal At
Spectrom 1991;6:151-154. (A1S0005)

Brender JD, Suarez L, Felkner M, Gilani Z, Stinchcomb D, Moody K, Henry J, Hendricks K.
Maternal exposure to arsenic, cadmium, lead, and mercury and neural tube defects in
offspring. Environ Res 2006; 101(1):132-139.

Brown CC, Chu KC. Approaches to epidemiologic analysis of prospective and retrospective
studies: Example of lung cancer and exposure to arsenic. In: Risk Assessment Proc. SIMS
Conf. on Environ. Epidemiol. June 28-July 2, 1982, Alta, VT. SIAM Publications. 1983a.

(U.S.EPA 1998 X W 5If) (A1S0487)

Brown CC, Chu KC. Implications of the multistage theory of carcinogenesis applied to
occupational arsenic exposure. J Natl Cancer Inst 1983b;70(3):455-463. (A1S0436)

Brown CC, Chu KC. A new method for the analysis of cohort studies: implications of the
multistage theory of carcinogenesis applied to occupational arsenic exposure. Environ
Health Perspect 1983¢;50:293-308. (A1S0437)

Brown JL, Kitchin KT. Arsenite, but not cadmium, induces ornithine decarboxylase and heme
oxygenase activity in rat liver: Relevance to arsenic carcinogenesis. Cancer Lett. 1996; 98:227-231.

Brown JL, Kitchin KT, George M. Dimethylarsinic acid treatment alters six different rat
biochemical parameters: relevance to arsenic carcinogenesis. Teratog Carcinog Mutagen.

1997;17(2):71-84. (1S0343)

67



© 0 3 & U b=~ W DN =

W W W W W W W DN DN DNDDNDDNDDDDDNDDNDDDDNRHEH B = = = =
DO W NH O O 0 10 UL WNhH O O W0 Uk~ wWwh = O

Brune D, Nordberg G, Wester PO. Distribution of 23 elements in the kidney, liver and lungs
of workers from a smeltery and refinery in North Sweden exposed to a number of elements
and of a control group. Sci Total Environ. 1980 Sep;16(1):13-35. (A1S0166)

Buchet JP, Lauwerys R, Roels H. Urinary excretion of inorganic arsenic and its metabolites
after repeated ingestion of sodium metaarsenite by volunteers. Int Arch Occup Environ
Health. 1981;48(2):111-118. (A1S0167)

Burgdorf W, Kurvink K, Cervenka J. Elevated sister chromatid exchange rate in lymphocytes
of subjects treated with arsenic. Hum Genet. 1977 Apr 7;36(1):69-72.

Burgess JL,, Meza MM, Josyula AB, Poplin GS, Kopplin MdJ, McClellen HE, Sturup S, Lantz
RC, 2007. Environmental arsenic exposure and urinary 8-OHdG in Arizona and Sonora.
Clinical Toxicology 45 (5), 490-498.

Burns FJ, Uddin AN, Wu F, Nadas A, Rossman TG. Arsenic-induced enhancement of
ultraviolet radiation carcinogenesis in mouse skin: a dose-response study. Environ Health
Perspect 2004; 112(5):599-603.

Butte W, Heinzow B. Pollutants in house dust as indicators of indoor contamination. Rev
Environ Contam Toxicol. 2002;175:1-46. (A1S0006)

Byron WR, Bierbower GW, Brouwer JB, Hansen WH. Pathologic changes in rats and dogs
from two-year feeding of sodium arsenite or sodium arsenate. Toxicol Appl Pharmacol
1967; 10(1):132-147.

Byrne AR, Slejkovec Z, Stijve T, Fay L, Gossler W, Gailer J, Irgonic KJ. Arsenobetaine and
other arsenic species in mushrooms. Appl Organomet Chem. 1995;9(4):305-313.

(A1S0007)

Calderon J, Navarro ME, Jimenez-Capdeville ME, Santos-Diaz MA, Golden A,
Rodriguez-Levya I, Borja-Aburto V, Diaz-Barriga F. 2001. Exposure to arsenic and lead
and neuropsychological development in Mexican children. Environmental Research 85 (2),
69-76.

California Environmental Protection Agency (Cal/EPA). Chronic Toxicity summary, Arsenic
and Arsenic Compounds [Internet]. Sacramento, CA: California Environmental Protection
Agency; 2000 [cited 2009 Mar 23]. Available from:
http://oehha.ca.gov/air/chronic_rels/pdf/arsenics.pdf. (A1S0488)

Canadian Food Inspection Agency (CFIA). Inorganic Arsenic and Hijiki Seaweed
Consumption[Internet]. 2001 [cited 2009 Mar 23].Available from:

http://www.inspection.gc.ca/english/fssa/concen/specif/arsenice.shtml. (A1S0473)

Cantor KP, Lubin JH. Arsenic, internal cancers, and issues in inference from studies of
low-level exposures in human populations. Toxicol Appl Pharmacol. 2007 Aug
1;222(3):252-257. Epub 2007 Feb 24.

68



© 0 3 & U b=~ W DN =

W W W W W W W W N DNDDNDDNDDDNDDDIDDIDNDDNDIDNRERFE R =2 H 2 =2 =
< O Ot A~ W N KHEH O O O0W 0 Ok W N 4HFHO OWOW-SO Ut &~ wWwhkh = O

Carapella SC. Arsenic and arsenic alloys. In: Kroschwitz JI, Howe-Grant M, editors.
Kirk-Othmer encyclopedia of chemical technology. 4th ed. Vol. 3. New York: John Wiley &
Sons; 1992:624-633. (A1S0008)

Carmignani M, Boscolo P, Castellino N. Metabolic fate and cardiovascular effects of arsenic
in rats and rabbits chronically exposed to trivalent and pentavalent arsenic. Arch Toxicol
Suppl. 1985;8:452-455. (A150344)

Cavigelli M, Li WW, Lin A, Su B, Yoshioka K, Karin M. The tumor promoter arsenite
stimulates AP-1 activity by inhibiting a JNK phosphatase. EMBO J. 1996; 15:6269-6279.

Cebrian ME, Albores A, Aguilar M, Blakely E. Chronic arsenic poisoning in the north of
Mexico. Hum Toxicol. 1983 Jan;2(1):121-133. (A1S0258)

Challenger F. Biological methylation. Adv Enzymol Relat Subj Biochem. 1951;12:429-491.

(A1S0168)

Chanda S, Dasgupta UB, Guhamazumder D, Gupta M, Chaudhuri U, Lahiri S, Das S, Ghosh
N, Chatterjee D.DNA hypermethylation of promoter of gene p53 and p16 in
arsenic-exposed people with and without malignancy. Toxicol Sci. 2006 Feb;89(2):431-437.

(A150259)

Chatterjee A, Shibata Y, Yoshinaga J, Morita M. Application of a nitrogen
microwave-induced plasma mass spectrometer as an element-specific detector for arsenic
speciation analysis. J Anal At Spectrom 1999;14:1853-1859. (A1S0009)

Chatterjee A, Shibata Y, Yoshinaga J, Morita M. Estimation of arsenobetaine in the NIES
candidate certified reference material no.18 human urine by HPLC-ICP-MS using different
chromatographic conditions. Appl Organomet Chem 2001;15:306-314. (A1S0010)

Chattopadhyay S, Bhaumik S, Nag Chaudhury A, Das Gupta S. Arsenic induced changes in
growth development and apoptosis in neonatal and adult brain cells in vivo and in tissue
culture. Toxicol Lett 2002;128(1-3):73-84. (A1S0345)

Chattopadhyay S, Pal Ghosh S, Ghosh D, Debnath J. Effect of dietary co-administration of
sodium selenite on sodium arsenite-induced ovarian and uterine disorders in mature
albino rats. Toxicol Sci 2003; 75(2):412-422.

Chen, CL, Chiou HY, Hsu LI, Hsueh YM, Wu MM, Wang YH, Chen CdJ. Arsenic in drinking
water and risk of urinary tract cancer: a follow-up study from northeastern Taiwan. Cancer
Epidemiol Biomarkers Prev, 2010a. 19(1):101-10.

Chen CL, Chiou HY, Hsu LI, Hsueh YM, Wu MM, Chen CJ. Ingested arsenic, characteristics
of well water consumption and risk of different histological types of lung cancer in
northeastern Taiwan. Environ Res. 2010b Jul;110(5):455-62.

Chen CJ, Chuang YC, Lin TM, Wu HY. Malignant neoplasms among residents of a blackfoot
disease-endemic area in Taiwan: high-arsenic artesian well water and cancers. Cancer Res.

1985 Nov;45(11 Pt 2):5895-5899. (A1S0260)

69



© 00 3 O Ot B~ W N+~

W W W W W W W N DNDNDNDDNDDDIDNDIDNDIDNIDNFEH R B =2 2 =2 =
DO R WNH O O© 0000 Ok W OO W0 U kx wWwh —~= O

Chen CJ, Hsu LI, Wang CH, Shih WL, Hsu YH, Tseng MP, Lin YC, Chou WL, Chen CY, Lee
CY, Wang LH, Cheng YC, Chen CL, Chen SY, Wang YH, Hsueh YM, Chiou HY, Wu MM.
2005. Biomarkers of exposure, effect, and susceptibility of arsenic-induced health hazards
in Taiwan. Toxicology and Applied Pharmacology 206 (2), 198-206.

Chen GC, Guan LS, Hu WL, Wang ZY. Functional repression of estrogen receptor o by
arsenic trioxide in human breast cancer cells. Anticancer Res. 2002c; 22:633-638.

Chen H, Li S, Liu J, Diwan BA, Barrett JC, Waalkes MP. Chronic inorganic arsenic exposure
induces hepatic global and individual gene hypomethylation: implications for arsenic
hepatocarcinogenesis. Carcinogenesis. 2004;25(9):1779-1786. (A1S0347)

Chen H, Liu J, Zhao CQ, Diwan BA, Merrick BA, Waalkes MP. Association of c-myc
overexpression and hyperproliferation with arsenite-induced malignant transformation.
Toxicol Appl Pharmacol. 2001 Sep 15;175(3):260-268. (A1S0346)

Chen Y, Megosh LC, Gilmour SK, Sawicki JA, O'Brien TG. K6/0DC transgenic mice as a
sensitive model for carcinogen identification. Toxicol Lett. 2000 Jul 27;116(1-2):27-35.

(A150348)

Chen CdJ, Wang Cd. Ecological correlation between arsenic level in well water and
age-adjusted mortality from malignant neoplasms. Cancer Res. 1990 Sep
1;50(17):5470-5474. (A150169)

Chen C-J, Kuo T-L, Wu M-M. Arsenic and cancers. Lancet, 1988a; 331: 414—415.

Chen C-J, Wu M-M, Lee S-S et al. Atherogenicity and carcinogenicity of high-arsenic artesian
well water. Multiple risk factors and related malignant neoplasms of blackfoot disease.
Arteriosclerosis, 1988b; 8: 452—460.

Chen F, Zhang Z, Bower J, Lu Y, Leonard SS, Ding M, Castranova V, Piwnica-Worms H, Shi
X. Arsenite-induced Cdc25C degradation through the KEN-box and ubiquitin-proteasome
pathway. Proc Natl Acad Sci USA 2002a; 99(4):1990-1995.

Chen F, Zhang Z, Bower J, Lu Y, Leonard SS, Ding M, Castranova V, Piwnica-Worms H, Shi
X, 2002b. Arsenite-induced Cdc25C degradation is through the KEN-box and
ubiquitin-proteasome pathway. Proceedings of the National Academy of Sciences of the
United States of America 99 (4), 1990-1995.

Cheng CN, Focht DD. Production of arsine and methylarsines in soil and in culture. Appl
Environ Microb. 1979;38(3):494-498.  (A1S0011)

Cherry N, Shaikh K, McDonald C, Chowdhury Z. Stillbirth in rural Bangladesh: arsenic
exposure and other etiological factors: a report from Gonoshasthaya Kendra. Bull World
Health Organ. 2008;86(3):172-177. (A1S0262)

Chiang HS, Guo HR, Hong CL, Lin SM, Lee EF. The incidence of bladder cancer in the black
foot disease endemic area in Taiwan. Br J Urol 1993;71(3):274-278. (A1S0263)

70



© 00 9 O Ot =~ W N+

W W W W W W N DNDNDNDDNDDDDNDDNDIDNDIDNFEFH H B =2 2 2 =
Ot i W N H O © 00 30 U W N H O W WO Ot W NdH+H O

Chilvers DC, Peterson PdJ. Global cycling of arsenic. In: Hutchinson TC, Meema KM, eds.
Lead, mercury, cadmium and arsenic in the environment. Chichester, New York: John
Wiley & Sons 1987:279-301. (A1S0012)

Chiou HY, Chiou ST, Hsu YH, Chou YL, Tseng CH, Wei ML, Chen CdJ. Incidence of
transitional cell carcinoma and arsenic in drinking water: A follow-up study of 8,102
residents in an arseniasis-endemic area in northeastern Taiwan. American Journal of
Epidemiology 153 (5), 411-418.2001.

Chouchane S, Snow ET. In vitro effect of arsenical compounds on glutathione-related
enzymes. Chem Res Toxicol. 2001 May;14(5):517-522. (A1S0349)

Chu HA, Crawford-Brown DdJ. Inorganic arsenic in drinking water and bladder cancer: a
meta-analysis for dose-response assessment. Int J Environ Res Public Health
2006;3(4):316-322. (A1S0264)

Chung CJ, Huang CJ, Pu YS, Su CT, Huang YK, Chen YT, Hsueh YM, 2008. Urinary
8-hydroxydeoxyguano sine and urothelial carcinoma risk in low arsenic exposure area.
Toxicology and Applied Pharmacology 226 (1), 14-21.

Cogbill and Hobbs 1957.

Cohen SM, Yamamoto S, Cano M, Arnold LL. 2001. Urothelial cytotoxicity and regeneration
induced by dimethylarsinic acid in rats. Toxicol. Sci. 59: 68-74.

Cohen SM, Wanibuchi H, Fukushima S. 2002. Lower urinary tract. In Handbook of
Toxicologic Pathology, 2nd edn, Haschek WM, Rousseaux CG, MA Wallig (eds), Vol. 2.
Academic Press: San Diego, CA: 337-361.

Cohen SM, Arnold LL, Eldan M, Lewis AS, Beck BD. Methylated arsenicals: the implications
of metabolism and carcinogenicity studies in rodents to human risk assessment. Crit Rev
Toxicol. 2006; 36(2):99-133.

Cohen SM, Arnold LL, Uzvolgyi E, Cano M, St John M, Yamamoto S, Lu X, Le VC. Possible
role of dimethylarsinous acid in dimethylarsinic acid-induced urothelial toxicity and
regeneration in the rat. Chem Res Toxicol. 2002; 15:1150-1157.

Cohen SM, Ohnishi T, Arnold LL, Le XC. Arsenic-induced bladder cancer in an animal model.
Toxicol Appl Pharmacol. 2007; 222(3):258-263.

Colognato R, Coppede F, Ponti J, Sabbioni E, Migliore L. Genotoxicity induced by arsenic
compounds in peripheral human lymphocytes analysed by cytokinesis-block micronucleus
assay. Mutagenesis. 2007 Jul;22(4):255-61. Epub 2007 Mar 15.

Concha G, Vogler G, Lezcano D, Nermell B, Vahter M. Exposure to inorganic arsenic
metabolites during early human development. Toxicol Sci. 1998a Aug;44(2):185-190.

(A1S0265)

71



© 00 3 & U b=~ W DN =

W W W W W W W W DN DNDNDNDNDDDDDDNDDNDDNHEH = =2 = = =
< O Ot B~ WD H O O© 0 30 Ot W H O O 0 0 Ot W+ O

Concha G, Vogler G, Nermell B, Vahter M. Low-level arsenic excretion in breast milk of
native Andean women exposed to high levels of arsenic in the drinking water. Int Arch
Occup Environ Health. 1998b;71(1):42-46. (A1S0266)

Conklin SD, Ackerman AH, Fricke MW, Creed PA, Creed JT, Kohan MC, Herbin-Davis K,
Thomas Dd. In vitro biotransformation of an arsenosugar by mouse anaerobic cecal
microflora and cecal tissue as examined using IC-ICP-MS and LC-ESI-MS/MS. Analyst.
2006 May;131(5):648-655. (A1S0170)

Crown S, Kenan G, Nyska A, Wanar T. Cacodylic acid toxicity in dietary administration to
rats for 13 weeks: A preliminary study. Luxembourg Industries (Pamol) Ltd. Submitted to
the U.S. Environmental Protection Agency. 1990.

Cui X, Wakai T, Shirai Y, Yokoyama N, Hatakeyama K, Hirano S. Arsenic trioxide inhibits
DNA methyltransferase and restores methylation-silenced genes in human liver cancer
cells. Hum Pathol 2006; 37(3):298-311.

Cullen WR, McBride BC, Reglinski J. The reaction of methylarsenicals with thiols: Some
biological implications. J Inorg Biochem 1984;21:179-194. (A1S0350)

Cullen WR, Reimer KJ. Arsenic speciation in the environment. Chem Rev 1989;89(4):713-764.

(A150013)

Dhar P, Mohari N, Mehra RD. Preliminary morphological and morphometric study of rat
cerebellum following sodium arsenite exposure during rapid brain growth (RBG) period.
Toxicology 2007; 234(1-2):10-20.

Dakeishi M, Murata K, Grandjean P. 2006. Long-term consequences of arsenic poisoning
during infancy due to contaminated milk powder. Environmental Health 5 (31).

Dang, H.S., Jaiswal, D.D. and Somasundaram, S. (1983) Distribution of arsenic in humans
tissues and milk. Sci. Total Environ., 29, 171-175.

Das T, Roychoudhury A, Sharma A, Talukder G. Modification of clastogenicity of three
known clastogens by garlic extract in mice in vivo. Environ Mol Mutagen.
1993;21(4):383-388. (A150351)

De Chaudhuri S, Manjari K, Mayukh B, Das JK, Papiya M, Santanu B, Susanta R, Singh KK,
Giri AK, 2008. Arsenic-induced health effects and genetic damage in keratotic individuals:
Involvement of p53 arginine variant and chromosomal aberrations in arsenic susceptibility.
Mutation Research - Reviews in Mutation Research 659 (1-2), 118-125.

Deknudt, G., Léonard, A., Arany, J., Jenar-Du Buisson, G. & Delavignette, E. (1986) In vivo
studies in male mice on the mutagenic effects of inorganic arsenic. Mutagenesis, 1, 33—34

Dieke SH and Richter CP. Comparative assays of rodenticides on wild Norway rats. Public
Health Rep 1946; 61: 672-679.

Dong JT, Luo XM. Arsenic-induced DNA-strand breaks associated with DNA-protein
crosslinks in human fetal lung fibroblasts. Mutat Res. 1993 Jun;302(2):97-102.

72



© 0 3 & U b=~ W DN =

W W W W W W W W N DN DNDDNDDDDDDIDNDIDNDIDNDNRHERFRERFR B 2 2 = = =
< O Ot A~ WNKHEH O OO0 00 Ok WNHFHF O OWOW-SO Utk wWwhh —= O

Dong JT, Luo XM. Effects of arsenic on DNA damage and repair in human fetal lung
fibroblasts. Mutat Res. 1994 Jul;315(1):11-5.

Dopp E, Hartmann LM, Florea AM, von Recklinghausen U, Pieper R, Shokouhi B,
Rettenmeier AW, Hirner AV, Obe G. Uptake of inorganic and organic derivatives of arsenic
associated with induced cytotoxic and genotoxic effects in Chinese hamster ovary (CHO)
cells. Toxicol Appl Pharmacol. 2004 Dec 1;201(2):156-65.

Dulout, F.N., Grillo, C.A., Seoane, A.I., Maderna, C.R., Nilsson, R., Vahter, M., Darroudi, F.
& Natarajan, A.T. (1996) Chromosomal aberrations in peripheral blood lymphocytes from
native Andean women and children from northwestern Argentina exposed to arsenic in
drinking water. Mutat. Res., 370, 151-158

Eastmond DA, Tucker JD. Identification of aneuploidy-inducing agents using
cytokinesis-blocked human lymphocytes and an antikinetochore antibody. Environ Mol
Mutag. 1989; 13:34-43.

Edmonds MS, Baker DH. Toxic effects of supplemental copper and roxarsone when fed alone
or in combination to young pigs. J Anim Sci. 1986; 63(2):533-537.

Edmonds JS, Francesconi KA, Cannon JR, Raston CL, Skelton BW, White AH. Isolation,
crystal structure and synthesis of arsenobetaine, the arsenical constituent of the western
rock lobster Panulirus longipes cygnus George. Tetrahedron Lett. 1977;18(18):1543-1546.

(A1S0086)

Edmonds JS, Francesconi KA, Healy PC, WhiteAH. Isolation and crystal structure of an
arsenic-containing sugar sulphate from the kidney of the giant clam, Tridacna maxima.
X-Ray crystal structure of
(28)-3-[5-deoxy-5-(dimethylarsinoyl)--D-ribofuranosyloxyl-2-hydroxypropyl hydrogen
sulphate. J Chem Soc Perkin Trans 1. 1982:2989-2993. (A1S0087)

Edmonds JS, Shibata Y, Francesconi KA, Rippingale RdJ, Morita M. Arsenic Transformations
in Short Marine Food Chains studied by HPLC-ICP MS. Appl Organometal Chem.
1997:11(6):281-287.  (A1S0089)

Edmonds JS, Shibata Y, Francesconi KA, Yoshinaga J, Morita M. Arsenic lipids in the
digestive gland of the western rock lobster Panulirus cygnus: an investigation by HPLC
ICP-MS. Sci Total Environ. 1992;122(3):321-335. (A1S0088)

EFSA Journal 2009; 7(10):1351 doi:10.2903/j.efsa.2009.1351

Eguchi N, Kuroda K, Endo G. Metabolites of arsenic induced tetraploids and mitotic arrest in
cultured cells. Arch Environ Contam Toxicol. 1997 Feb;32(2):141-145. (A1S0352)

Endo G, Kuroda K, Okamoto A, Horiguchi S. Dimethylarsenic acid induces tetraploids in
Chinese hamster cells. Bull Environ Contam Toxicol. 1992 Jan;48(1):131-7.

Enterline PE, Marsh GM. Cancer among workers exposed to arsenic and other substances in

a copper smelter. Am J Epidemiol 1982;116(6):895-911. (A1S0438)

73



© 00 9 O Ot =~ W N+

W W W W W W W DN DNDDNDDNDDNDDDDNDDNDDNDDNRHEHH 2 =2 2 = =
DO b WNH O O 0 10 Ot WNHEH O O OWwW-=JO0O U wh = O

Falk H, Geerling R, Hattendorf B, Krengel-Rothensee K, Schmidt KP. Capabilities and limits
of ICP-MS for direct determination of element traces in saline solutions. Fresenius J Anal
Chem 1997;359:352-356. (A1S0014)

Fan SR, Ho IC, Yeoh FL, Lin CdJ, Lee TC. Squalene inhibits sodium arsenite-induced sister
chromatid exchanges and micronuclei in Chinese hamster ovary-K1 cells. Mutat Res. 1996
Jul 5;368(3-4):165-9.

Fangstrom B, Moore S, Nermell B, Kuenstl L, Goessler W, Grander M, Kabir I, Palm B,
Arifeen SE, Vahter M. Breast-feeding protects against arsenic exposure in Bangladeshi
infants. Environ Health Perspect. 2008;116(7):963-969. (A1S0267)

Fatmi Z, Azam I, Ahmed F, Kazi A, Gill AB, Kadir MM, Ahmed M, Ara N, Janjua NZ. Health
burden of skin lesions at low arsenic exposure through groundwater in Pakistan. Is river
the source? Environmental Research, 109 (5), 575-581. 2009

Feldmann J, John K, Pengprecha P. Arsenic metabolism in seaweed-eating sheep from
Northern Scotland. Fresenius J Anal Chem. 2000 Sep;368(1):116-121. (A1S0171)

Ferrario D, Croera C, Brustio R, Collotta A, Bowe G, Vahter M, Gribaldo L. 2008. Toxicity of
inorganic arsenic and its metabolites on haematopoietic progenitors "in vitro": Comparison
between species and sexes. Toxicology 249 (2-3), 102-108.

Ferreccio;C. Gonzalez;V. Milosavjlevic;G. Marshall;A. M. Sancha;A. H. Smith. Lung cancer
and arsenic concentrations in drinking water in Chile. Epidemiology. 2000; 11:673-679;

Filippova M, Duerksen-Hughes PdJ, 2003. Inorganic and dimethylated arsenic species induce
cellular p53. Chemical research in toxicology 16 (3), 423-431.

Fischer JM, Robbins SB, Al-Zoughool M, Kannamkumarath SS, Stringer SL, Larson JS,
Caruso JA, Talaska G, Stambrook PdJ, Stringer JR. Co-mutagenic activity of arsenic and
benzolalpyrene in mouse skin. Mutat Res 2005; 588(1):35-46.

Florea AM, Splettstoesser F, Busselberg D. Arsenic trioxide (As20s) induced calcium signals
and cytotoxicity in two human cell lines: SY-5Y neuroblastoma and 293 embryonic kidney
(HEK). Toxicol Appl Pharmacol 2007; 220(3):292-301.

Food Standards Agency(FSA). Agency advises against eating hijiki seaweed[Internet]. 2004
[cited 2009 Mar 23]. Available from:
http://www.food.gov.uk/news/pressreleases/2004/jul/hijikipr (A1S0474)

Food Standards Australia New Zealand (FSANZ). Standard1.4.1 contaminants and natural
toxicants[Internet]. 2006 [cited 2009 Mar 23]. Available from:
http://www.foodstandards.gov.au/_srcfiles/Standard_1_4_1_Contaminants_v109.pdf.

(A1S0485)

Fowler, B.A., and Weissberg, J.B. (1974) Arsine poisoning. New England J. Med., 291,

1171-1174.

74



© 00 3 & U = W DN =

W W W W W W W DN DN DNDNDDNDDDDDNDDNDDNDDNHEH B =2 = ==
DO W H O O 0 10 Ot WNHEH O O WO U~ wWwh = O

Fowler BA, Woods JS, Schiller CM. Ultrastructural and biochemical effects of prolonged oral
arsenic exposure on liver mitochondria of rats. Environmental Health Perspectives 1977;
19:197-204.

Francesconi KA, Edmonds JS. Biotransformation of arsenic in the marine environment. In:
Nriagu JO, editors. Arsenic in the Environment Part I: Cycling and Characterization. New
York: John Wiley & Sons; 1994:221-261. (A1S0015)

Francesconi KA, Edmonds JS. Arsenic and Marine Organisms. Adv Inorg Chem.
1997;44:147-189.  (A1S0090)

Francesconi KA, Tanggaar R, McKenzie CJ, Goessler W. Arsenic metabolites in human urine
after ingestion of an arsenosugar. Clin Chem. 2002 Jan;48(1):92-101. (A1S0172)

Fujino Y, Guo XJ, Liu J, Matthews IP, Shirane K, Wu KG, Kasai H, Miyatake M, Tanabe K,
Kusuda T, Yoshimura T, 2005. Chronic arsenic exposure and urinary 8-Hydroxy
2'-deoxyguanosine in an arsenic-affected area in Inner Mongolia, China. Journal of
Exposure Analysis and Environmental Epidemiology 15 (2), 147-152.

Gaines TB. The acute toxicity of pesticides to rats. Toxicol Appl Pharmacol. 1960; 2:88-99.

Gebel T, Christensen S, Dunkelberg H. Comparative and environmental genotoxicity of
antimony and arsenic. Anticancer Res. 1997 Jul-Aug;17(4A):2603-7.

Gebel, T. (1998) Suppression of arsenic-induced chromosome mutagenicity by antimony.
Mutat. Res., 412, 213-218

Germolec DR, Spalding J, Boorman GA, Wilmer JL, Yoshida T, Simeonova PP, Bruccoleri A,
Kayama F, Gaido K, Tennant R, Burleson F, Dong W, Lang RW, Luster MI. Arsenic can
mediate skin neoplasia by chronic stimulation of keratinocyte-derived growth factors.
Mutat Res. 1997; 386:209-218.

Germolec DR, Spalding J, Yu HS, Chen GS, Simeonova PP, Humble MC, Bruccoleri A,
Boorman GA, Foley JF, Yoshida T, Luster MI. Arsenic enhancement of skin neoplasia by
chronic stimulation of growth factors. Am J Pathol. 1998; 153:1775-1785.

Gherardi RK, Chariot P, Vanderstigel M, Malapert D, Verroust J, Astier A, Brun-Buisson C,
Schaeffer A. Organic arsenic-induced Guillain-Barré-like syndrome due to melarsoprol: a
clinical, electrophysiological, and pathological study. Muscle Nerve. 1990
Jul;13(7):637-645.

Ghosh P, Basu A, Singh KK, Giri AK. Evaluation of cell types for assessment of cytogenetic
damage in arsenic exposed population. Mol Cancer. 2008 May 28;7:45.

Gibson DP, Brauninger R, Shaffi HS, Kerckaert GA, LeBoeuf RA, Isfort RJ, Aardema M.
Induction of micronuclei in Syrian hamster embryo cells: comparison to results in the SHE
cell transformation assay for National Toxicology Program test chemicals. Mutat Res. 1997

Aug 1;392(1-2):61-70.

75



© 0 9 O Ot x W N+

W W W W W W W DN DNDNDDNDDDDDDDIDNDDNDDNFEFH R B =2 2 2 =
DO A WNHE O O© 0000 Ot kx WhNhHFEH O O© W00 Ut wWwh = O

Globus JH, Ginsburg SW. Pericapillary encephalorrhagia due to arsphenamine: so-called
arphenamine encephalitis. Arch Neurol Psychiatry. 1933; 30:1226-1247.

Godfrey KM, Barker DJP. 2000. Fetal nutrition and adult disease. American Journal of
Clinical Nutrition 71 (5), 1344S-13528.

Goebel HH, Schmidt PF, Bohl J, Tettenborn B, Kramer G, Gutmann L. 1990. Polyneuropathy
due to acute arsenic intoxication - biopsy studies. Journal of Neuropathology and
Experimental Neurology 49 (2), 137-149.

Goering PL, Aposhian HV, Mass MdJ, Cebrian M, Beck BD, Waalkes MP. The enigma of
arsenic carcinogenesis: role of metabolism. Toxicol Sci. 1999 May;49(1):5-14. (A1S0173)

Golub MS, Macintosh MS, Baumrind N. Developmental and reproductive toxicity of
inorganic arsenic: animal studies and human concerns. J Toxicol Environ Health B Crit
Rev. 1998 Jul-Sep;1(3):199-241. (A1S0353)

Gonsebatt, M.E., Vega, L., Salazar, A.M., Montero, R., Guzmén, P., Blas, J., Del Razo, L.M.,
Garcia-Vargas, G., Albores, A., Cebrian, M.E., Kelsh, M. & Ostrosky-Wegman, P. (1997)
Cytogenetic effects in human exposure to arsenic. Mutat. Res., 386, 219-228

Goodman LS, Gilman A. Goodman and Gilman's the Pharmacological Basis of Therapeutics.
1980

Grandjean P, Murata K. Developmental arsenic neurotoxicity in retrospect. Epidemiology 18
(1), 25-26. 2007.

Grantham DA, Jones JF. Arsenic contamination of water wells in Nova Scotia. Journal of
American Water Works Association 1977;69:653-657. (A1S0016)

Greenberg, S.A. (1996) Acute demyelinating polyneuropathy with arsenic ingestion. Muscle
and Nerve, 19(12), 1611-1613

Guha Mazumder DN, Haque R, Ghosh N, De BK, Santra A, Chakraborty D, Smith AH. 1998.
Arsenic levels in drinking water and the prevalence of skin lesions in West Bengal, India.
International Journal of Epidemiology 27, 871-877.

Guo HR. 2004. Arsenic level in drinking water and mortality of lung cancer (Taiwan). Cancer
Causes & Control 15 (2), 171-177.

Guo HR, Chiang HS, Hu H, Lipsitz SR, Monson RR. Arsenic in drinking water and incidence
of urinary cancers. Epidemiology 1997;8(5):545-550. (A1S0268)

Guo HR, Yu HS, Hu H, Monson RR. Arsenic in drinking water and skin cancers: cell-type
specificity (Taiwan, ROC). Cancer Causes Control 2001;12(10):909-916. (A1S0269)

Guo X;Z. Liu;C. Huang;L. You. Levels of arsenic in drinking-water and cutaneous lesions in
Inner Mongolia. J Health Popul Nutr. 2006; 24:214-220;

Gur E, Nyska A . Acute oral toxicity in rat with Target MSMA. 6.6. LSRI Project No.
PAL/024/MSMA. Unpublished. 1990:55. (A1S0480)

76



© 0 3 & U b=~ W DN =

W W W W W W W DN DN DNDDDDDNDDDDNDIDNIDNIDNRHERFRERFR B =2 2 =2 =
DO A WN R O O© 010 O dx WhNhH=HO W WO U k Wwbh —~ O

Hafeman DM, Ahsan H, Louis ED, Siddique AB, Slavkovich V, Cheng Z, van Geen A,
Graziano JH. Association between arsenic exposure and a measure of subclinical sensory
neuropathy in Bangladesh. J Occup Environ Med. 2005 Aug;47(8):778-784.

Haller L, Adams H, Merouze F, Dago A. Clinical and pathological aspects of human African
trypanosomiasis (T. b. gambiense) with particular reference to reactive arsenical
encephalopathy. Am J Trop Med Hyg. 1986 Jan;35(1):94-99.

Hamadeh HK, Vargas M, Lee E, Menzel DB. Arsenic disrupts cellular levels of p53 and
mdm2: A potential mechanism of carcinogenesis. Biochem Biophys Res Commun. 1999;
263:446-449.

Hamano-Nagaoka M, Nishimura T, Matsuda R, Maitani T. Evaluation of a Nitric Acid-based
Partial-digestion Method forSelective Determination of Inorganic Arsenic in Rice. J. Food
Hyg. Soc. Jpn. 2008 49(2):95-99.

Hanaoka K, Gossler W, Irgolic KJ, Ueno S, Kaise T. Occurrence of arsenobetaine and
arsenocholine in micro-suspended particles. Chemosphere. 1997;35(11):2463-2469.

(A1S0017)

Hanaoka K, Kaise T, Kai N, Kawasaki Y, Miyasita H, Kakimoto K, Tagawa S.
Arsenobetaine-decomposing Ability of Marine Microorganisms Occurring in Particles
Collected at Depths of 1100 and 3500 Meters. Appl Organometal Chem.
1997b;11(4):265-271.  (A150018)

Hanaoka K, Ohno H, Wada N, Ueno S, Goessler W, Kuehnelt D, Schlagenhaufen C, Kaise T,

Irgolic KJ. Occurrence of organo-arsenicals in jellyfishes and their mucus. Chemosphere.
2001b;44:743-749. (A1S0091)

Hanaoka K, Tagawa S, Kaise T. Conversion of arsenobetaine to dimethylarsinic acid by
arsenobetaine-decomposing bacteria isolated from coastal sediment. Appl Organometal
Chem. 1991;5(5):435-438.  (A1S0019)

Hanaoka K, Tagawa S, Kaise T. The fate of organoarsenic compounds in marine ecosystems.
Appl Organometal Chem. 1992;6(2):139-146. (A1S0021)

Hanaoka K, Tagawa S, Kaise T. Arsenobetaine and its fate in marine ecosystems. In: Pandali
SG, editors. Trends in Comparative Biochemistry & Physiology, Research Trends;
1993:319-334.  (A1S0020)

Hanaoka K, Yamamoto H, Kawashima K, Tagawa S, Kaise T. Ubiquity of arsenobetaine in
marine animals and degradation of arsenobetaine by sedimentary microorganisms. Appl
Organometal Chem. 1988;2(4):371-376. (A1S0092)

Hanaoka K, Yosida K, Tamano M, Kuroiwa T, Kaise T, Maeda S. Arsenic in the prepared
edible brown alga hijiki, Hizikia fusiforme. Appl Organomet Chem 2001;15:561-565.

(A1S0093)

77



© 0 3 & U b=~ W DN =

W W W W W W W DN DN DNDNDDNDDDDDDNDDNDDNHEH = =2 = =
DO W N H O O 0 1O Ut i W NHFH O O OW=1O U~ wWwh = O

Haque R, Mazumder DN, Samanta S, Ghosh N, Kalman D, Smith MM, Mitra S, Santra A,
Lahiri S, Das S, De BK, Smith AH.Arsenic in drinking water and skin lesions:
dose-response data from West Bengal, India. Epidemiology, 2003. 14(2):174-82.

Harrington-Brock, K., Cabrera, M., Collard, D.D., Doerr, C.L., McConnell, R., Moore, M.M.,
Sandoval, H. & Fuscoe, J.C. (1999) Effects of arsenic exposure on the frequency of
HPRTmutant lymphocytes in a population of copper roasters in Antofagasta, Chile: A pilot
study. Mutat. Res., 431, 247-257

Harrison JWE, Packman EW, Abbott DD. Acute oral toxicity and chemical and physical
properties of arsenic trioxides. Arch Ind Health 1958; 17:118-123.

Hartmann A, Speit G. Comparative investigations of the genotoxic effects of metals in the
single cells gel (SCG) assay and the sister chromatid exchange (SCE) test. Environ Mol
Mutagen. 1994;23(4):299-305.

Hartwig A, Groblinghoff UD, Beyersmann D, Natarajan AT, Filon R, Mullenders LHF.
Interaction of arsenic(III) with nucleotide excision repair in UV-irradiated human
fibroblasts. Carcinogenesis. 1997; 18:399-405.

Hartwig A, Pelzer A, Asmuss M, Burkle A. Very low concentration of arsenite suppress poly
(ADP-ribosyl)action in mammalian cells. Int J Cancer. 2003; 104:1-6.

Hartwig A, Schwerdtle T. Arsenic-induced Carcinogenicity: New insights in molecular
mechanism. In: Metal-complex DNA interactions. Hadjiliadis N and Sletten E (Eds). John
Wiley and Sons, Inc. 2009; 491-510.

Hata A, Endo Y, Nakajima Y, Ikebe M, Ogawa M, Fuyjitani N, Endo G. HPLC-ICP-MS
speciation analysis of arsenic in urine of Japanese subjects without occupational exposure.
J Occup Health. 2007 May;49(3):217-223. (A1S0174)

Hayakawa T, Kobayashi Y, Cui X, Hirano S. A new metabolic pathway of arsenite:
arsenic-glutathione complexes are substrates for human arsenic methyltransferase Cyt19.
Arch Toxicol. 2005 Apr;79(4):183-191. (A1S0175)

Hayashi H, Kanisawa M, Yamanaka K, Ito T, Udaka N, Ohji H, Okudela K, Okada S,
Kitamura S. Dimethylarsinic acid, a main metabolite of inorganic arsenics, has
tumorigenicity and progression effects in the pulmonary tumors of A/J mice. Cancer Lett.
1998 Mar 13;125(1-2):83-88. (A1S0354)

Health and Safety Executive(HSE). Inorganic arsenic compounds. Toxicity Review 16.
London: HSE Books; 1986. (A1S0498)

Heck JE, Andrew AS, Onega T, Rigas JR, Jackson BP, Karagas MR and Duell EJ. Lung
cancer in a US population with low to moderate arsenic exposure. Environmental Health
Perspectives, in

press, doi: 10.1289/ehp.0900566. 2009.

78



© 00 3 & O b W DN =

W W W W W W W N DNDNDDNDDNDDDDNDIDNDNIDNRFEFHFH B =2 = =2 = =
DO A WN R O O© 0030 U0tk WhNh OO W0 Ut WD — O

Hei TK, Liu SX, Waldren C. Mutagenicity of arsenic in mammalian cells: role of reactive
oxygen species. Proc Natl Acad Sci USA 1998; 95(14):8103-8107.

Heinrich-Ramm R, Mindt-Prufert S, Szadkowski D. Arsenic species excretion after controlled
seafood consumption. J Chromatogr B Analyt Technol Biomed Life Sci. 2002 Oct
5:778(1-2):263-273. (A1S0176)

Hernandez A, Xamena N, Sekaran C, Tokunaga H, Sampayo-Reyes A, Quinteros D, Creus A,
Marcos R.High arsenic metabolic efficiency in AS3MT287Thr allele carriers.
Pharmacogenet Genomics. 2008b Apr;18(4):349-355. (A1S0177)

Hernandez A, Xamena N, Surralles J, Sekaran C, Tokunaga H, Quinteros D, Creus A,
Marcos R. Role of the Met287Thr polymorphism in the AS3MT gene on the metabolic
arsenic profile. Mutat Res. 2008a;637(1-2):80-92. (A1S0178)

Higgins I, Welch K, Burchfield C. Mortality of Anaconda smelter workers in relation to
arsenic and other exposures. University of Michigan, Dept. Epidemiology, Ann Arbor, MI.
1982. (U.S.EPA 1998 X v 5I/f) (A1S0489)

Hill DS, Wlodarczyk Bd, Finnell RH. Reproductive consequences of oral arsenate exposure
during pregnancy in a mouse model. Birth Defects Res B Dev Reprod Toxicol 2008;
83(1):40-47.

Hinwood AL, Jolley DdJ, Sim MR. 1999. Cancer incidence and high environmental arsenic
concentrations in rural populations: results of an ecological study. International Journal of
Environmental Health Research 9 (2), 131-141.

Hirata S, Toshimitsu H, Aihara M. Determination of arsenic species in marine samples by
HPLC-ICP-MS. Anal Sci. 2006;22(1):39-43.  (A1S0094)

Holland RH and Acevedo AR. Current status of arsenic in American cigarettes. Cancer 1966;
19(9):1248-1250.

Hong HL, Fowler BA, Boorman GA. Hematopoietic effects in mice exposed to arsine gas.
Toxicol Appl Pharmacol. 1989 Jan;97(1):173-182. (A1S0439)

Hong F, Jin TY, Lu GD, Yin ZY. Renal dysfunction in workers exposed to arsenic and
cadmium. Zhonghua Lao Dong Wei Sheng Zhi Ye Bing Za Zhi. 2003 Dec;21(6):432-6.

Hong Y, Piao F, Zhao Y, Li S, Wang Y, Liu P. Subchronic exposure to arsenic decreased Sdha
expression in the brain of mice. Neurotoxicology 2009; 30(4):538-543.

Hopenhayn-Rich C, Biggs ML, Smith AH. Lung and kidney cancer mortality associated with
arsenic in drinking water in Cordoba, Argentina. Int J Epidemiol 1998;27(4):561-569.

(A1S0272)

Hopenhayn-Rich C, Browning SR, Hertz-Picciotto I, Ferreccio C, Peralta C, Gibb H. Chronic
arsenic exposure and risk of infant mortality in two areas of Chile. Environ Health
Perspect. 2000 Jul;108(7):667-673. (A1S0271)

79



© 0 3 & U b=~ W DN =

W W W W W W W W N DNDNDDNDDNDDDIDDIDNDDNDDNRFERFH H =2 2 2 = = =
< O Ot B~ W N KHEH O OO0 0 Otk WNhHFEF O O©W WO Ut & wWwhh = O

Hopenhayn-Rich C, Ferreccio C, Browning SR, Huang B, Peralta C, Gibb H, Hertz-Picciotto 1.
Arsenic exposure from drinking water and birth weight. Epidemiology. 2003
Sep;14(5):593-602. (A1S0270)

Horiguchi S, Teramoto K, Kurono T, Ninomiya K. The arsenic, copper, lead, manganese and
zinc contents of daily foods and beverages in Japan and the estimate of their daily intake.
Osaka City Medical Journal. 1978;24(1):131-141. (A1S0095)

Hsu YH, Li SY, Chiou HY, Yeh PM, Liou JC, Hsueh YM, Chang SH, Chen CJ. Spontaneous
and induced sister chromatid exchanges and delayed cell proliferation in peripheral
lymphocytes of Bowen's disease patients and matched controls of arseniasis-hyperendemic
villages in Taiwan. Mutat Res. 1997 Jun;386(3):241-51.

Hu Y, Jin X, Snow ET. Effect of arsenic on transcription factor AP-1 and NF-kappaB DNA
binding activity and related gene expression. Toxicol Lett. 2002 Jul 7;133(1):33-45.

(A1S0179)

Hu Y, Su L, Snow ET. Arsenic toxicity is enzyme specific and its affects on ligation are not
caused by the direct inhibition of DNA repair enzymes. Mutat Res. 1998 Sep
11;408(3):203-218. (A1S0355)

Huang H, Huang CF, Wu DR, Jinn CM, Jan KY. Glutathione as a cellular defence against
arsenite toxicity in cultured Chinese hamster ovary cells. Toxicology. 1993 May
24;79(3):195-204.

Huang C, Ke Q, Costa M, Shi X. Molecular mechanisms of arsenic carcinogenesis. Mol Cell
Biochem. 2004 Jan;255(1-2):57-66. (A1S0356)

Huang SC, Lee TC. Arsenite inhibits mitotic division and perturbs spindle dynamics in HeLa
S3 cells. Carcinogenesis. 1998; 19:889-896.

Huang YK, Huang YL, Hsueh YM, Yang MH, Wu MM, Chen SY, Hsu LI, Chen CJ. Arsenic
exposure, urinary arsenic speciation, and the incidence of urothelial carcinoma: a
twelve-year follow-up study. Cancer Causes Control 2008;19(8):829-839. (A1S0273)

Huang Y, Zhang J, McHenry KT, Kim MM, Zeng W, Lopez-Pajares V, Dibble CC, Mizgerd JP,
Yuan ZM. Induction of cytoplasmic accumulation of p53: a mechanism for low levels of
arsenic exposure to predispose cells for malignant transformation. Cancer Res 2008b;
68(22):9131-9136.

Hughes BdJ, Olsen LG, Schmelzer L, Hite P, Bills P. Dermal pesticide exposure during seed
corn production. Bull Environ Contam Toxicol. 2005 Aug;75(2):219-227.

Hughes MF. Arsenic toxicity and potential mechanisms of action. Toxicol Lett. 2002 Jul
7:133(1):1-16. (A1S0357)

Hughes MF, Kenyon EM, Edwards BC, Mitchell CT, Thomas DdJ. Strain-dependent
disposition of inorganic arsenic in the mouse. Toxicology. 1999 Sep 20;137(2):95-108.

(A150180)

80



© 0 3 & U b=~ W DN =

W W W W W W W W DN DNDNDDDDNDDDDDDNDDNDDNHHH 2 2 H = ==
< O Ot WD H O O© 00 g0 0Lk WNhNH O O©OWOWSNNOoO Ut W+ O

Hughes MF, Kitchin KT. Arsenic, Oxidative Stress, and Carcinogenesis. In: Singh KK,

editors. Oxidative stress, disease and cancer. New York: Imperial Press; 2006. 825-850.
(A1S0358)

Hulle MV. Fractionation of indium and speciation of arsenic in body fluids and tissues after
exposure[Internet]. 2004 [cited 2009 Mar 23].Available from:
https://biblio.ugent.be/input?func=downloadFile&fileOI1d=491720. (A1S0096)

Huyck KL, Kile ML, Mahiuddin G, Quamruzzaman Q, Rahman M, Breton CV, Dobson CB,
Frelich J, Hoffman E, Yousuf J, Afroz S, Islam S, Christiani DC. Maternal arsenic
exposure associated with low birth weight in Bangladesh. J Occup Environ Med.
2007;:49(10):1097-1104.  (A1S0274)

Inoue Y, Date Y, Sakai T, Shimizu N, Yoshida K, Chen H, Kuroda K, Endo G. Identification
and quantification by LC-MS and LC-ICP MS of arsenic species in urine of rats chronically
exposed to dimethylarsinic acid (DMAA). Appl Organomet Chem 1999;13:81-88. (A1S0022)

Inoue Y, Date Y, Yoshida K, Chen H, Endo G. Speciation of arsenic compounds in the urine of
rats orally exposed to dimethylarsinic acid ion chromatography with ICP-MS as an
element-selective detector. Appl Organomet Chem 1996;10:707-711. (A1S0023)

International Agency for Research on Cancer (IARC). Arsenic and inorganic arsenic
compounds. JARC monographs on the evaluation of the carcinogenic risk of chemicals to
humans. Vol. 2. Some Inorganic and Organometallic Compounds. Lyon, France, 1973;
48-149.

International Agency for Research on Cancer (IARC) . Some Metals and Metallic Compounds,
Summary of Data Reported and Evaluation, Arsenic and arsenic compounds, Lead and
lead compounds, IARC Monograph on the Evaluation of Carcinogenic Risks to Humans,
Volume 23 [Internet]. Lyon, France: International Agency for Research on Cancer; 1980
[updated 1998 Apr. 7; cited 2009 Mar 23]. Available from: http://
http://monographs.iarc.fr/ENG/Monographs/vol23/volume23.pdf. (A1S0458)

International Agency for Research on Cancer (IARC) . Summaries & Evaluations, Arsenic
and Arsenic Compounds (Group 1), Arsenic and arsenic compounds, Supplement 7
[Internet]. Lyon, France: International Agency for Research on Cancer; 1987 [cited 2009
Mar 23]. Available from: http:// http://www.inchem.org/documents/iarc/suppl7/arsenic.html

(A1S0459)

International Agency for Research on Cancer (IARC) 1998 Monographs on the Evaluation of
Carcinogenic Risks to Humans, Volume 2, Some Inorganic and Organometallic Compounds,
Summary of Data Reported and Evaluation,

http://monographs.iarc.fr/ENG/Monographs/vol2/volume2.pdf

International Agency for Research on Cancer (IARC) . Some drinking-water disinfectants

and contaminants, including arsenic. JARC Monographs on the Evaluation of the

81



© 00 9 O Ot =~ W N+

W W W W W W W W N DNDDNDDDDDDDIDIDNDDNDIDNRFERFE R B =2 = 2 = =
< O Ot A~ W NKHEH O O OO0 Ok WNhHFHFH O OWOWSO Ut & Wwhkh = O

Carcinogenic Risk of Chemicals to Humans, Volume 84 [Internet]. Lyon, France:
International Agency for Research on Cancer; 2004 [cited 2009 Mar 23].Available from:
http://monographs.iarc.fr/ENG/Monographs/vol84/index.php. (A1S0460)

International Programme on Chemical Safety (IPCS), UNEP/ILO/WHO International
Programme on Chemical Safety (2002) Concise International Chemical Assesment
Document. No. 47 Arsine.

Irvine L, Boyer IJ, DeSesso JM. Monomethylarsonic acid and dimethylarsinic acid:
developmental toxicity studies with risk assessment. Birth Defects Res B Dev Reprod
Toxicol. 2006 Feb;77(1):53-68. (A1S0359)

Ishii K, Tamaoka A, Otsuka F, Iwasaki N, Shin K, Matsui A, Endo G, Kumagai Y, Ishii T,
Shoji S, Ogata T, Ishizaki M, Doi M, Shimojo M. Diphenylarsinic acid poisoning from
chemical weapons in Kamisu, Japan. Ann Neurol 2004;56(5):741-745. (A1S0275)

Jacobson-Kram, D. and Montalbano, D. (1985) The reproductive effects assessment group's
report on the mutagenicity of inorganic arsenic. Environ. Mutagen., 7, 787-804.

Jaghabir MT, Abdelghani A, Anderson AC. Oral and dermal toxicity of MSMA to New
Zealand white rabbits, Oryctalagus cuniculus. Bull Environ Contam Toxicol. 1988;
40(1):119-122.

JinY, Sun G, Li X, Li G, Lu C, Qu L. Study on the toxic effects induced by different arsenicals
in primary cultured rat astroglia. Toxicol Appl Pharmacol. 2004 May 1;196(3):396-403.

JinY, XiS,LiX,LuC,LiG,XuY, Qu C, Niu Y, Sun G. Arsenic speciation transported
through the placenta from mother mice to their newborn pups. Environ Res. 2006;
101(3):349-355.

Johnstone MR. Sulfhydryl agents; Arsenicals. In: Hochster RM, Quastel JH, editors.
Metabolic inhibitors : a comprehensive treatise. New York: Academic Press. 1963;2:99-118.

(A1S0360)

Juhasz AL, Smith E, Weber J, Rees M, Rofe A, Kuchel T, Sansom L, Naidu R. In Vivo
Assessment of Arsenic Bioavailability in Rice and Its Significance for Human Health Risk
Assessment. Environ Health Perspect 2006;114(12):1826-1831. (A1S0097)

Kaise T, Ochi T, Oya-Ohta Y, Hanaoka K, Sakurai T, Saitoh T, Matsubara C.
Cytotoxicological aspects of organic arsenic compounds contained in marine products using
the mammalian cell culture technique. Appl Organometal Chem. 1998;12(2):137-143.

(A1S0098)

Kaise T, Sakurai T, Saitoh T, Matsubara C, Takada-Oikawa N, Hanaoka K.
Biotransformation of arsenobetaine to trimethylarsine oxide by marine microorganisms in
a gill of clam Meretrix Lusoria. Chemosphere. 1998;37(3):443-449. (A1S0024)

Kaise T, Watanabe S, Itoh K. The acute toxicity of arsenobetaine. Chemosphere
1985;14(9):1327-1332. (A1S0361)

82



© 0 3 & U b= W DN =

W W W W W W N DD DNDDNDDNDDDIDNDIDNDIDNDNRFERFH R =2 =2 2 =2 =
QL = W N H O O© 00 10 Ok W N HFH O O© W0 Ut WD = O

Kaise T, Yamauchi H, Horiguchi Y, Tani T, Watanabe S, Hirayama T, Fukui S. A
comparative study on acute toxicity of methylarsonic acid, dimethylarsinic acid and
trimethylarsine oxide in mice. Appl Organomet Chem 1989;3(3):273-277. (A1S0362)

Kannan GM, Tripathi N, Dube SN, Gupta M, Flora SJ. Toxic effects of arsenic (III) on some
hematopoietic and central nervous system variables in rats and guinea pigs. J Toxicol Clin
Toxicol. 2001; 37(7):675-682.

Karagas MR, Le XC, Morris S, Blum J, Lu X, Spate V, Carey M, Stannard V, Klaue B,
Tosteson TD. Markers of low level arsenic exposure for evaluating human cancer risks in a
US population.International Journal of Occupational Medicine and Environmental Health
14 (2), 171-175.2001.

Karagas MR, Stukel TA, Tosteson TD. Assessment of cancer risk and environmental levels of
arsenic in New Hampshire. International Journal of Hygiene and Environmental Health
205 (1-2), 85-94.2002.

Karagas MR, Tosteson TD, Blum J, Klaue B, Weiss JE, Stannard V, Spate V, Morris JS.
Measurement of low levels of arsenic exposure: A comparison of water and toenail
concentrations. American Journal of Epidemiology 152 (1), 84-90. 2000.

Karagas MR, Tosteson TD, Morris JS, Demidenko E, Mott LA, Heaney J, Schned A.
Incidence of transitional cell carcinoma of the bladder and arsenic exposure in New
Hampshire. Cancer
Causes & Control 15 (5), 465-472. 2004.

Kashiwada E, Kuroda K, Endo G. Aneuploidy induced by dimethylarsinic acid in mouse bone
marrow cells. Mutat Res. 1998; 413(1):33-38.

Katano S, Matsuo Y, Hanaoka Ki. Arsenic compounds accumulated in pearl oyster Pinctada
fucata. Chemosphere. 2003;53(3):245-251.  (A1S0099)

Kato K, Yamanaka K, Hasegawa A, Okada S. Active arsenic species produced by
GSH-dependent reduction of dimethylarsinic acid cause micronuclei formation in
peripheral reticulocytes of mice. Mutat Res. 2003 Aug 5;539(1-2):55-63. (A1S0363)

Kawasaki, S., Yazawa, S., Ohnishi, A. and Ohi, T. (2002) Chronic and predominantly sensory
polyneuropathy in Toroku Valley where a mining company produced arsenic. Rinsho
Shinkeigaku, 42(6), 504-511.

Kazi TG, Arain MB, Baig JA, Jamali MK, Afridi HI, Jalbani N, Sarfraz RA, Shah AQ, Niaz A.
2009. The correlation of arsenic levels in drinking water with the biological samples of skin
disorders. Science of the Total Environment 407 (3), 1019-1026.

Kennedy S, Rice DA, Cush PF. Neuropathology of experimental
3-nitro-4-hydroxyphenylarsonic acid toxicosis in pigs. Vet Pathol. 1986; 23(4):454-461.

83



© 0 9 O Ot x W N+

W W W W W W W W DN DNDNDDNDDNDDDDDDNDDNDDNHE = = =2 =
< O Ot b~ WD H O © 0 0 Ot WhH O O OO0 Ok Wi+ O

Kerkvliet NI, Steppan LB, Koller LD, Exon JH. Immunotoxicology studies of sodium
arsenate-effects of exposure on tumor growth and cell-mediated tumor immunity. J
Environ Pathol Toxicol. 1980 Nov;4(5-6):65-79.

Kerr KB, Cavett JW, Thompson OL. The toxicity of an organic arsenical,
3-nitro-4-hydroxyphenylarsonic acid. I. Acute and subacute toxicity. Toxicol Appl
Pharmacol. 1963; 5:507-525.

Kinoshita A, Wanibuchi H, Morimura K, Wei M, Nakae D, Arai T, Minowa O, Noda T,
Nishimura S, Fukushima S. Carcinogenicity of dimethylarsinic acid in Ogg1-deficient mice.
Cancer Sci. 2007a Jun;98(6):803-814. (A1S0364)

Kinoshita A, Wanibuchi H, Wei M, Yunoki T, Fukushima S. Elevation of
8-hydroxydeoxyguanosine and cell proliferation via generation of oxidative stress by
organic arsenicals contributes to their carcinogenicity in the rat liver and bladder. Toxicol
Appl Pharmacol. 2007b Jun 15;221(3):295-305.

Kishi Y, Sasaki H, Yamasaki H, Ogawa K, Nishi M, Nanjo K. 2001. An epidemic of arsenic
neuropathy from a spiked curry. Neurology 56 (10), 1417-1418.

Kitchin KT. Recent advances in arsenic carcinogenesis: modes of action, animal model
systems, and methylated arsenic metabolites. Toxicol Appl Pharmacol. 2001 May
1;172(3):249-261. (A1S0181)

Kitchin KT and Ahmad S. Oxidative stress as a possible mode of action for arsenic
carcinogenesis. Toxicol Lett. 2003; 137:3-13.

Kitchin KT, Wallace K. The role of protein binding of trivalent arsenicals in arsenic
carcinogenesis and toxicity. J Inorg Biochem. 2008 Mar;102(3):532-539. (A1S0365)

Klein CB, Leszczynska J, Hickey C, Rossman TG. Further evidence against a direct genotoxic
mode of action for arsenic-induced cancer. Toxicol Appl Pharmacol. 2007; 222(3):289-297.

Kligerman AD, Doerr CL, Tennant AH, Harrington-Brock K, Allen JW, Winkfield E,
Poorman-Allen P, Kundu B, Funasaka K, Roop BC, Mass MdJ, DeMarini DM. Methylated
trivalent arsenicals as candidate ultimate genotoxic forms of arsenic: induction of
chromosomal mutations but not gene mutations. Environ Mol Mutagen.
2003;42(3):192-205. (A1S0366)

Kligerman AD, Tennant AH. Insights into the carcinogenic mode of action of arsenic. Toxicol
Appl Pharmacol. 2007; 222(3):281-288.

Koch I, Feldmann J, Wang L, Andrewes P, Reimer KJ, Cullen WR. Arsenic in the Meager
Creek hot springs environment, British Columbia, Canada. Sci Total Environ.
1999;236(1-3):101-117.  (A1S0025)

Kochhar TS, Howard W, Hoffman S, Brammer-Carleton L. Effect of trivalent and
pentavalent arsenic in causing chromosome alterations in cultured Chinese hamster ovary

(CHO) cells.Toxicol Lett. 1996 Jan;84(1):37-42.

84



© 0 3 & Tt b=~ W DN =

W W W W W W W DN DN DNDDNDDNDDDDDDNDDNDDNHEH = =2 =
DO W H O © 00 10 Ot W NHO OWOW=1O U~ wWwh = O

Kozul CD, Hampton TH, Davey JC, Gosse JA, Nomikos AP, Eisenhauer PL, Weiss Dd,
Thorpe JE, Ihnat MA, Hamilton JW. Chronic exposure to arsenic in the drinking water
alters the expression of immune response genes in mouse lung. Environ Health Perspect.
2009 Jul;117(7):1108-15. Epub 2009 Mar 4.

Kraus T, Quidenus G, Schaller KH. Normal values for arsenic and selenium concentrations
in human lung tissue. Arch Environ Contam Toxicol. 2000 Apr;38(3):384-389. (A1S0100)
Kroes R, van Logten Md, Berkvens JM, de Vries T, van Esch GdJ. Study on the carcinogenicity
of lead arsenate and sodium arsenate and on the possible synergistic effect of

diethylnitrosamine. Food Cosmet Toxicol 1974; 12(5-6):671-679.

Kruger K, Straub H, Himer AV, Hippler J, Binding N, Musshoff U. Effects of
monomethylarsonic and monomethylarsonous acid on evoked synaptic potentials in
hippocampal slices of adult and young rats. Toxicol Appl Pharmacol. 2009; 236(1):115-123.

Kumagai Y, Sumi D. Arsenic: signal transduction, transcription factor, and
biotransformation involved in cellular response and toxicity. Annu Rev Pharmacol Toxicol
2007; 47:243-262.

Kurttio P, P.E., Kahelin H, Auvinen A, Pekkanen J, Arsenic concentrations in well water and
risk of bladder and kidney cancer in Finland. Environ Health Perspect., 1999.
107(9):705-10.

Kwok RK, Kaufmann RB, Jakariya M. Arsenic in drinking-water and reproductive health
outcomes: a study of participants in the Bangladesh Integrated Nutrition Programme. J
Health Popul Nutr. 2006;24(2):190-205. (A1S0276)

Lagerkvist Bd, Zetterlund B. Assessment of exposure to arsenic among smelter workers: a
five-year follow-up. Am J Ind Med. 1994;25(4):477-488. (A1S0440)

Lammon CA, Le XC, Hood RD. Pretreatment with periodate-oxidized adenosine enhances
developmental toxicity of inorganic arsenic in mice. Birth Defects Res B Dev Reprod
Toxicol 2003; 68(4):335-343.

Landsberger S, Wu D. The impact of heavy metals from environmental tobacco smoke on
indoor air quality as determined by Compton suppression neutron activation analysis. Sci
Total Environ. 1995 Dec 1;173-174:323-337. (A1S0101)

Langley-Evans SC. 2006. Developmental programming of health and disease. Proceedings of
the Nutrition Society 65 (1), 97-105.

Lantz RC, Chau B, Sarihan P, Witten ML, Pivniouk VI, Chen GJ. In utero and postnatal
exposure to arsenic alters pulmonary structure and function. Toxicol Appl Pharmacol 2009;
235(1):105-113.

Lantzsch, H. & Gebel, T. (1997) Genotoxicity of selected metal compounds in the SOS
chromotest. Mutat. Res., 389, 191-197

85



© 0 3 & U b= W DN =

W W W W W W W N DNDNDNDDNDDDDIDNDDNDDNRFEFHE R B =2 2 =2 = =
DO A WNHE O O© 0030 Utk W OO WO Ut i Wwbh —~= O

Larsen EH, Hansen M, Gossler W. Speciation and health risk considerations of arsenic in the
edible mushroom Laccaria amethystina collected from contaminated and uncontaminated
locations. Appl Organomet Chem. 1998;12(4):285-291. (A1S0026)

Lazariew, N.W. (1956) Toxic substances in industry. Vol. 2. Warsaw, Panstwowe
Wydawnictwa Techniczne, p. 163.

Lee MY, Bae ON, Chung SM, Kang KT, Lee JY, Chung JH. Enhancement of platelet
aggregation and thrombus formation by arsenic in drinking water: a contributing factor to
cardiovascular disease. Toxicol Appl Pharmacol 2002; 179(2):83-88.

Lee TC, Huang RY, Jan KY. Sodium arsenite enhances the cytotoxicity, clastogenicity, and
6-thioguanine-resistant mutagenicity of ultraviolet light in Chinese hamster ovary cells.
Mutat Res. 1985b; 148:83-89.

Lee TC, Tanaka N, Lamb PW, Gilmer TM, Barrett JC. Induction of gene amplification by
arsenic. Science 1988; 241(4861):79-81.

Lee TC, Oshimura M, Barrett JC. Comparison of arsenic-induced cell transformation,
cytotoxicity, mutation and cytogenetic effects in Syrian hamster embryo cells in culture.
Carcinogenesis. 1985a Oct;6(10):1421-6.

Lee-Chen SF, Yu CT, Jan KY. Effect of arsenite on the DNA repair of UV-irradiated Chinese
hamster ovary cells. Mutagenesis. 1992; 7:51-55.

Lee-Feldstein A. Arsenic and respiratory cancer in humans: follow-up of copper smelter
employees in Montana. J Natl Cancer Inst 1983;70(4):601-610. (A1S0441)

Leonard SS, Harris GK, Shi X. Metal-induced oxidative stress and signal transduction. Free
Radic Biol Med 2004; 37(12):1921-1942.

Lerda, D5. (1994) Sister-chromatid exchange (SCE) among individuals chronically exposed to
arsenic in drinking water. Mutat. Res., 312, 111-120

Lerman S, Clarkson TW. The metabolism of arsenite and arsenate by the rat. Fundam Appl
Toxicol. 1983 Jul-Aug;3(4):309-314. (A1S0182)

Lewis DR, Southwick JW, Ouellet-Hellstrom R, Rench J, Calderon RL. 1999. Drinking water
arsenic in Utah: A cohort mortality study. Environmental Health Perspectives 107 (5),
359-365.

Li YM, Broome JD. Arsenic targets tubulins to induce apoptosis in myeloid leukemia cells.
Cancer Res 1999; 59(4):776-780.

Li, G., Gao, H., Zhang, Z., Guo, X., Dai, G., Zhai, C., Yan, G. and Du, J. (1994)
Epidemiological investigation on the skin lesions of resident in arsenism area. Neimenggu
Difangbing Fangzhiyanjiu, 17, 150-153.

Li JH, Rossman TG. Inhibition of DNA ligase activity by arsenite: a possible mechanism of its
comutagenesis. Mol Toxicol. 1989;2(1):1-9. (A1S0367)

86



© 00 3 & O b=~ W DN =

W W W W W W W N DNDNDNDDNDDDDNDIDNDNDIDNRFEFH H =2 =2 2 = =
DO A WNHE O O© 0030 O WhNhHOOW WO Ut Wh — O

Liao CM, Shen HH, Chen CL, Hsu LI, Lin TL, Chen SC, Chen Cd. 2009. Risk assessment of
arsenicinduced internal cancer at long-term low dose exposure. Journal of Hazardous
Materials 165 (1-3), 652-663.

Lin S, Cullen WR, Thomas DdJ. Methylarsenicals and arsinothiols are potent inhibitors of
mouse liver thioredoxin reductase. Chem Res Toxicol. 1999 Oct;12(10):924-930. (A1S0368)

Lin S, Del Razo LM, Styblo M, Wang C, Cullen WR, Thomas DdJ. Arsenicals inhibit
thioredoxin reductase in cultured rat hepatocytes. Chem Res Toxicol. 2001; 14(3):305-311.

Lindberg AL, Ekstrom EC, Nermell B, Rahman M, Lonnerdal B, Persson LA, Vahter M.
Gender and age differences in the metabolism of inorganic arsenic in a highly exposed
population in Bangladesh. Environmental Research, 106 (1), 110-120. 2008.

Lindberg AL, Goessler W, Grander M, Nermell B, Vahter M. Evaluation of the three most
commonly used analytical methods for determination of inorganic arsenic and its
metabolites in urine. Toxicol Lett. 2007 Feb 5;168(3):310-318. (A1S0183)

Lindgren A, Danielsson BR, Dencker L, Vahter M. Embryotoxicity of arsenite and arsenate:
distribution in pregnant mice and monkeys and effects on embryonic cells in vitro. Acta
Pharmacol Toxicol (Copenh). 1984 Apr;54(4):311-320. (A1S0277)

Liou SH, Lung JC, Chen YH, Yang T, Hsieh LL, Chen CJ, Wu TN. Increased
chromosome-type chromosome aberration frequencies as biomarkers of cancer risk in a
blackfoot endemic area. Cancer Res. 1999; 50:1481-1484.

Liu SX, Athar M, Lippai I, Waldren C, Hei TK. Induction of oxyradicals by arsenic:
implication for mechanism of genotoxicity. Proc Natl Acad Sci U S A. 2001 Feb
13;98(4):1643-1648. (A150369)

Liu YT, Chen Z. A retrospective lung cancer mortality study of people exposed to insoluble
arsenic and radon. Lung Cancer. 1996 Mar;14 Suppl 1(1):S137-S148. (A1S0184)

Liu J, Liu Y, Goyer RA, Achanzar W, Waalkes MP. Metallothionein-I/II null mice are more
sensitive than wild-type mice to the hepatotoxic and nephrotoxic effects of chronic oral or
injected inorganic arsenicals. Toxicological Science 2000; 55:460-467.

Liu J, Waalkes MP. Liver is a target of arsenic carcinogenesis. Toxicol Sci. 2008;
105(1):24-32.

Locatelli C, Torsi G. A new voltammetric method for the simultaneous monitoring of heavy
metals in sea water, sediments, algae and clams: application to the Goro Bay ecosystem.
Environ Monit Assess. 2002;75(3):281-292. (A1S0102)

Lopez S, Miyashita Y, Simons SS Jr. Structurally based, selective interaction of arsenite with
steroid receptors. J Biol Chem. 1990; 265:16039-16042.

Lunde G. Occurrence and transformation of arsenic in the marine environment. Environ

Health Perspect 1977;19:47-52. (A1S0103)

87



© 0 I O A W b

W W W W W W NN DNDDNDDNDDIDNDDNDDNDDNRERFE = 2 =2 =2 =
Ot = W DN H O © 00 30 Ot W NHFH O O© W0 Ut & Wh — O

Lunde G. Separation and analysis of organic-bound and inorganic arsenic in marine
organisms. J Sci Food Agric 1973;24(9):1021-1027. (A1S0027)

Luo, Z., Ma, L., Zang, Y., Zang, G., Naren, G., Fan, C., Zhou, Y., Li, H., Dai, Q. and Liang, X.
(1994) Investigation on the chronic arsenism in Huhhot. Neimenggu Difangbing
Fangzhiyanjiu, 19 (suppl), 44-47.

Ma M, Le XC. Effect of arsenosugar ingestion on urinary arsenic speciation. Clin Chem. 1998
Mar;44(3):539-550. (A1S0185)

Maher W, Butler E. Arsenic in the marine environment. Appl Organometal Chem.
1988;2(3):191-214.  (A1S0028)

Maier A, Schumann BL, Chang X, Talaska G, Puga A. Arsenic co-exposure potentiates
benzolalpyrene genotoxicity. Mutat Res. 2002 May 27;517(1-2):101-111. (A1S0370)

Maiki-Paakkanen, J., Kurttio, P., Paldy, A. & Pekkanen, J. (1998) Association between the
clastogenic effect in peripheral lymphocytes and human exposure to arsenic through
drinking water. Environ. mol. Mutag., 32, 301-313

Makris KC, Quazi S, Punamiya P, Sarkar D, Datta R. Fate of arsenic in swine waste from
concentrated animal feeding operations. J Environ Qual. 2008;37(4):1626-1633.

(A150029)

Mandal BK, Ogra Y, Suzuki KT. Identification of dimethylarsinous and monomethylarsonous
acids in human urine of the arsenic-affected areas in West Bengal, India. Chem Res Toxicol.
2001 Apr;14(4):371-378. (A1S0186)

Mappes, R. (1977) Experiments on the excretion of arsenic in urine. Int. Arch. Occup.
Environ. Health, 40, 267-272.

Marafante E, Bertolero F, Edel J, Pietra R, Sabbioni E. Intracellular interaction and
biotransformation of arsenite in rats and rabbits. Sci Total Environ. 1982 May;24(1):27-39.

(A1S0200)

Marafante E, Vahter M. The effect of methyltransferase inhibition on the metabolism of
[74As] arsenite in mice and rabbits. Chem Biol Interact 1984; 50(1):49-57.

Marafante E, Vahter M, Envall J. The role of the methylation in the detoxication of arsenate
in the rabbit. Chem Biol Interact. 1985 Dec 31;56(2-3):225-238. (A1S0187)

Marsit CJ, Karagas MR, Danaee H, Liu M, Andrew A, Schned A, Nelson HH, Kelsey KT.

Carcinogen exposure and gene promoter hypermethylation in bladder cancer.
Carcinogenesis. 2006;27(1):112-116. (A1S0278)

Martinez EJ, Kolb BL, Bell A, Savage DD, Allan AM. Moderate perinatal arsenic exposure
alters neuroendocrine markers associated with depression and increases depressive-like

behaviors in adult mouse offspring. Neurotoxicology 2008; 29(4):647-655.

88



© 0 3 & U b= W DN =

W W W W W W N DN DN DNDDNDDDIDNDDNDDNDNRFERFH H 2 2 =2 =2 =
QL = W DN H O © 0 3O O k& WhNhHFH O O© W0 Ut & Wh —~= O

Mass Md, Tennant A, Roop BC, Cullen WR, Styblo M, Thomas DdJ, Kligerman AD.
Methylated trivalent arsenic species are genotoxic. Chem Res Toxicol. 2001
Apr;14(4):355-361. (A1S0371)

Mass MdJ and Wang L. Arsenic alters cytosine methylation patterns of the promoter of the
tumor suppressor gene p53 in human lung cells: A model for a mechanism of carcinogenesis.
Mutat Res. 1997; 386:263-277.

Matsui M, Nishigori C, Toyokuni S, Takada J, Akaboshi M, Ishikawa M, Imamura S, Miyachi

Y. The role of oxidative DNA damage in human arsenic carcinogenesis: detection of
8-hydroxy-2'-deoxyguanosine in arsenic-related Bowen's disease. J Invest Dermatol. 1999
Jul;113(1):26-31. (A1S0279)

McCarty KM, Chen YC, Quamruzzaman Q, Rahman M, Mahiuddin G, Hsueh YM, Su L,
Smith T, Ryan L, Christiani DC. Arsenic methylation, GSTT1, GSTM1, GSTP1
polymorphisms, and skin lesions. Environ Health Perspect. 2007 Mar;115(3):341-5. Epub
2006 Dec 20.

McDonald C, Hoque R, Huda N, Cherry N. 2007. Risk of arsenic-related skin lesions in
Bangladeshi villages at relatively low exposure: a report from Gonoshasthaya Kendra.
Bulletin of the World Health Organization 85 (9), 668-673.

McDorman EW, Collins BW, Allen JW. Dietary folate deficiency enhances induction of
micronuclei by arsenic in mice. Environ Mol Mutagen. 2002;40(1):71-7.

McSheehy S, Szpunar J. Speciation of arsenic in edible algae by bi-dimensional
size-exclusion anion exchange HPLC with dual ICP-MS and electrospray MS/MS
detection. J Anal At Spectrom. 2000;15:79-87. (A1S0104)

McSheehy S, Szpunar J, Lobinski R, Haldys V, Tortajada J, Edmonds JS. Characterization of
arsenic species in kidney of the clam Tridacna derasa by multidimensional liquid
chromatography-ICPMS and electrospray time-of-flight tandem mass spectrometry. Anal
Chem. 2002 May 15;74(10):2370-2378. (A1S0030)

Mealey, J., Brownwll, G.L., and Sweet, W.H. (1959) Radioarsenic in plasma, urine, normal
tissues, and intracranial neoplasms. Arch. Neurol. Psychiatr., 81, 310-320.

Meliker JR, Slotnick MdJ, AvRuskin GA, Schottenfeld D, Jacquez GM, Wilson ML, Goovaerts

P, Franzblau A, Nriagu JO. Lifetime exposure to arsenic in drinking water and bladder

cancer: a population-based case-control study in Michigan, USA. Cancer Causes Control.
2010; 21:745-57.

Michaud DS, Wright ME, Cantor KP, Taylor PR, Virtamo J, Albanes D. Arsenic
concentrations in prediagnostic toenails and the risk of bladder cancer in a cohort study of

male smokers. American Journal of Epidemiology 160 (9), 853-859.2004.

89



© 0 3 & U b= W DN =

W W W W W W W WD DNDDNDDDDDDDIDNDIDNDDNDIDNRFERFE H =2 2 2 =2 =
< O Ot A~ WNKHEH O OO0 G0 Ok WNHFH O OWOWSO Utk wWwhkh = O

Milton AH, Smith W, Rahman B, Hasan Z, Kulsum U, Dear K, Rakibuddin M, Ali A. Chronic
arsenic exposure and adverse pregnancy outcomes in bangladesh. Epidemiology.
2005;16(1):82-86.  (A1S0280)

Mink PJ, Alexander DD, Barraj LM, Kelsh MA, Tsuji JS. Low-level arsenic exposure in
drinking water and bladder cancer: a review and meta-analysis. Regul Toxicol Pharmacol.
2008 Dec;52(3):299-310. Epub 2008 Aug 26.

Mishra D, Flora SJ. Differential oxidative stress and DNA damage in rat brain regions and
blood following chronic arsenic exposure. Toxicol Ind Health 2008; 24(4):247-256.

Mizoi M, Takabayashi F, Nakano M, An Y, Sagesaka Y, Kato K, Okada S, Yamanaka K. The
role of trivalent dimethylated arsenic in dimethylarsinic acid-promoted skin and lung
tumorigenesis in mice: tumor-promoting action through the induction of oxidative stress.
Toxicol Lett. 2005 Aug 14;158(2):87-94. (A1S0372)

Motiwale L, Ingle AD, Rao KV. Mouse skin tumor promotion by sodium arsenate is
associated with enhanced PCNA expression. Cancer Lett 2005; 223(1):27-35.

Mohri T, Hisanaga A, Ishinishi N. Arsenic intake and excretion by Japanese adults: a 7-day
duplicate diet study. Food Chem Toxicol 1990;28(7):521-529. (A1S0105)

Moore LE, Warner ML, Smith AH, Kalman D, Smith MT. Use of the fluorescent
micronucleus assay to detect the genotoxic effects of radiation and arsenic exposure in
exfoliated human epithelial cells. Environ Mol Mutagen. 1996;27(3):176-84.

Moore, L.E., Smith, A.H., Hopenhayn-Rich, C., Biggs, M.L., Kalman, D.A. & Smith, M.T.
(1997a) Micronuclei in exfoliate bladder cells among individuals chronically exposed to
arsenic in drinking water. Cancer Epidemiol. Biomarkers Prev., 6, 31-36

Moore LE, Smith AH, Hopenhayn-Rich C, Biggs ML, Kalman DA, Smith MT. Decrease in
bladder cell micronucleus prevalence after intervention to lower the concentration of
arsenic in drinking water. Cancer Epidemiol Biomarkers Prev. 1997b; 6:1051-1056.

Moore MM, Harrington-Brock K, Doerr CL. Relative genotoxic potency of arsenic and its
methylated metabolites. Mutat Res. 1997; 386(3):279-290.

Morikawa T, Wanibuchi H, Morimura K, Ogawa M, Fukushima S. Promotion of skin
carcinogenesis by dimethylarsinic acid in keratin (K6)/ODC transgenic mice. Jpn J Cancer
Res. 2000 Jun;91(6):579-581. (A1S0373)

Morita M, Shibata Y. Speciation of arsenic compounds in marine life by high performance
liquid chromatography combined with inductively coupled argon plasma atomic emission
spectrometry. Anal Sci 1987;3:575-577. (A1S0106)

Morita M, Shibata Y. Isolation and identification of arseno-lipid from a brown alga, Undaria
pinnatifida(Wakame). Chemosphere. 1988;17(6):1147-1152. (A1S0107)

Morrison JL. Distribution of arsenic from poultry litter in broiler chickens, soil, and crops. J
Agr Food Chem 1969;17:1288-1290. (A1S0031)

90



© 0 3 & Ut &~ W DN =

W W W W W W W W DN DNDDNDDDDDDDIDNDIDNDDNDDNRFEH R B =2 2 = = =
< O Ot A W N KHEH O O O0W 0 Ot WNEKFEF O O©WOWSO0O Ut & Wwhh —~= O

Mostafa MG, McDonald JC, Cherry NM. Lung cancer and exposure to arsenic in rural
Bangladesh. Occupational and Environmental Medicine 65 (11), 765-768. 2008.

Mukai H, Ambe Y, Muku T, Takeshita K, Fukuma T. Seasonal variation of methylarsenic
compounds in airborne participate matter. Nature. 1986;324:239-241. (A1S0032)

Murai T, Iwata H, Otoshi T, Endo G, Horiguchi S, Fukushima S. Renal lesions induced in
F344/DuCrj rats by 4-weeks oral administration of dimethylarsinic acid. Toxicol. Lett.
1993; 66(1):53-61.

Mure K, Uddin AN, Lopez LC, Styblo M, Rossman TG. Arsenite induces delayed mutagenesis
and transformation in human osteosarcoma cells at extremely low concentrations. Environ
Mol Mutagen 2003; 41(5):322-331.

Mure K et al. Arsenite induces delayed mutagenesis and transformation in human
osteosarcoma cells at extremely low concentrations. Environ Mol Mutagen 2003;
41(5):322-331.

Myers, S.L., Lobdell, D.T., Liu, Z., Xia, Y., Ren, H., Li, Y., Kwok, R.K., Mumford, J.L. and
Mendola, P. (2009) Maternal drinking water arsenic exposure and perinatal outcomes in
Inner Mongolia, China. Journal of Epidemiology and Community Health.

Nagymajtenyi L, Selypes A, Berencsi G. Chromosomal aberrations and fetotoxic effects of
atmospheric arsenic exposure in mice. J Appl Toxicol. 1985 Apr;5(2):61-63. (A1S0374)

Nakajima Y, Endo Y, Inoue Y, Yamanaka K, Kato K, Wanibuchi H, Endo G. Ingestion of
Hijiki seaweed and risk of arsenic poisoning. Appl Organomet Chem 2006;20:557-564.

(A150188)

Nakamura K, Hisaeda Y, Pan L, Yamauchi H.. Detoxification system for inorganic arsenic:
transformation of As203 into TMAO by vitamin B12 derivatives and conversion of TMAO
into arsenobetaine. Chem Commun (Camb). 2008;41:5122-5124. (A1S0375)

Nakamura M, Matsuzono Y, Tanaka S, Hashimoto Y. Chemical form of arsenic compounds
and distribution of their concentrations in the atmosphere. Appl Organomet Chem
1990:4(3):223-230. (A1S0033)

Nakamura Y, Narukawa T, Yoshinaga J. Cancer risk to Japanese population from the
consumption of inorganic arsenic in cooked hijiki. J Agric Food Chem. 2008 Apr
9:56(7):2536-2540. (A1S0281)

Nakamuro K, Sayato Y. Comparative studies of chromosomal aberration induced by trivalent
and pentavalent arsenic. Mutat Res. 1981; 88:73-80.

Nam SH, Masamba WRL, Montaser A. Helium inductively coupled plasma-mass
spectrometry: studies of matrix effects and the determination of arsenic and selenium in
urine. Spectrochim Acta Part B At Spectrosc 1994;49:1325-1334. (A1S0034)

Naranmandura H, Suzuki N, Iwata K, Hirano S, Suzuki KT. Arsenic metabolism and

thioarsenicals in hamsters and rats. Chem Res Toxicol. 2007 Apr;20(4):616-624. (A1S0189)

91



© 0 a3 O U W b

W W W W W W W DN DN DNDNDDDNDDDDNDDDDNDDNHEH = 2 = = =
DO W N H O O 0 10 Ot WNH O O OW=O0O U~ wWwh = O

National Academy of Science(NAS). Late effect of exposure to arsenic. In: Arsenic. Committee
on Medical and Biologic Effects of Environmental Pollutants, editors. Washington, DC:
Division of medical sciences assembly of life sciences national research council;
1977:186-187. (A1S0479)

National Center for Biotechnology Information (NCBI). PubChem Substance[Internet]. 2004
[cited 2009 Mar 23]. Available from: http://www.ncbi.nlm.nih.gov/pcsubstance. (A1S0444)

National Institutes of Health (NIH) . Hazardous Substances Data Bank (HSDB) [Internet].
Maryland: United States Department of Health and Human Services. 1994 [cited 2009 Mar
23]. Available from: http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB. (A1S0446)

National Research Council (NRC) 1996. Arsenic in drinking water, National Academy Press,
Washington, D.C. pp.27-82.

National Research Council (NRC) 2001. Arsenic in drinking water 2001 Update. National
Academy Press, Washington, D.C. Available from:
http://www.nap.edu/openbook/0309076293/html/R1.html, p. 226.

Navas-Acien A, Sharrett AR, Silbergeld EK, Schwartz BS, Nachman KE, Burke TA, Guallar
E. Arsenic exposure and cardiovascular disease: a systematic review of the epidemiologic
evidence. Am J Epidemiol, 2005. 162(11):1037-49.

Navas-Acien A, Silbergeld EK, Pastor-Barriuso R, Guallar E. Arsenic exposure and
prevalence of type 2 diabetes in US adults. Journal of the American Medical Association
300 (7), 814-822. 2008.

Navas-Acien A, Silbergeld EK, Streeter RA, Clark JM, Burke TA, Guallar E. Arsenic
exposure and type 2 diabetes: A systematic review of the experimental and epidemiologic
evidence. Environmental Health Perspectives 114 (5), 641-648.2006.

Nayak AS, Lage CR, Kim CH. (2007) Effects of low concentrations of arsenic on the innate
immune system of the zebrafish (Danio rerio). Toxicol Sci. 98(1):118-24. Epub 2007 Mar 30.

Neff JM. Ecotoxicology of arsenic in the marine environment. Environ Toxicol Chem
1997;16:917-927. (A1S0035)

Nesnow S, Roop BC, Lambert G, Kadiiska M, Mason RP, Cullen WR, Mass MdJ. DNA damage
induced by methylated trivalent arsenicals is mediated by reactive oxygen species. Chem
Res Toxicol. 2002 Dec;15(12):1627-1634. (A1S0376)

Ninh TD, Nagashima Y, Shiomi K. Water-Soluble and Lipid-Soluble Arsenic Compounds in
Japanese Flying Squid Todarodes pacificus. Agric Food Chem. 2007;55(8):3196-3202.

(A150108)
Nishikawa T, Wanibuchi H, Ogawa M, Kinoshita A, Morimura K, Hiroi T, Funae Y, Kishida

H, Nakae D, Fukushima S. Promoting effects of monomethylarsonic acid, dimethylarsinic

acid and trimethylarsine oxide on induction of rat liver preneoplastic glutathione

92



© 00 3 & U b= W N =

W W W W W W W W N DNDNDDNDNDDDDDDNDDNDDNHE = = =2 =
< O Ot WD H O © 0 0 Otk WhNhhH O O OWWO0 Ok~ wWwhkh 4~ O

S-transferase placental form positive foci: a possible reactive oxygen species mechanism.
Int J Cancer. 2002 Jul 10;100(2):136-139. (A1S0377)

Nishioka H. Mutagenic activities of metal compounds in bacteria. Mutat Res. 1975
Jun;31(3):185-9.

Noda Y, Suzuki T, Kohara A, Hasegawa A, Yotsuyanagi T, Hayashi M, Sofuni T, Yamanaka
K, Okada S. In vivo genotoxicity evaluation of dimethylarsinic acid in MutaMouse. Mutat
Res. 2002; 513(1-2):205-212.

Nordberg GF, Jin T, Hong F, Zhang A, Buchet JP, Bernard A. (2005) Biomarkers of cadmium
and arsenic interactions. Toxicol Appl Pharmacol. 7;206(2):191-7.

Nordenson, I. & Beckman, L. (1982) Occupational and environmental risks in and around a
smelter in northern Sweden. VII. Reanalysis and follow-up of chromosomal aberrations in
workers exposed to arsenic. Hereditas, 96, 175-181

Nordenson I, Sweins A, Beckman L. Chromosome aberrations in cultured human
lymphocytes exposed to trivalent and pentavalent arsenic. Scand J Work Environ Health.
1981; 7:277-281.

Norman JA, Pickford CJ, Sanders TW, Waller M. Human intake of arsenic and iodine from
seaweed-based food supplements and health foods available in the UK. Food Addit Contam.
1988;5(1):103-109. (A1S0109)

Nriagu JO, Pacyna JM. Quantitative assessment of worldwide contamination of air, water
and soils by trace metals. Nature. 1988 May 12;333(6169):134-139. (A1S0036)

Ochi T, Kita K, Suzuki T, Rumpler A, Goessler W, Francesconi KA. Cytotoxic, genotoxicand
cell-cycle disruptive effects of thio-dimethylarsinate in cultured human cells and the role of
glutathione. Toxicol Appl Pharmacol 2008; 228(1):59-67.

Okoji RS, Yu RC, Maronpot RR, Froines JR. Sodium arsenite administration via drinking
water increases genome-wide and Ha-ras DNA hypomethylation in methyl-deficient
C57BL/6dJ mice. Carcinogenesis. 2002; 23:777-785.

Okui T, Fujiwara Y. Inhibition of human excision DNA repair by inorganic arsenic and the
co-mutagenic effect in V79 Chinese hamster cells. Mutat Res. 1986 Oct;172(1):69-76.

(A1S0378)

Oremland RS, Stolz JF. The ecology of arsenic. Science. 2003;300:939-944. (A1S0037)

Ostrosky-Wegman, P., Gonsebatt, M.E., Montero, R., Vega, L., Barba, H., Espinosa, J., Palao,
A., Cortinas, C., Garcia-Vargas, G., Del Razo, L.M. & Cebrian, M. (1991) Lymphocyte
proliferation kinetics and genotoxic findings in a pilot study on individuals chronically
exposed to arsenic in Mexico. Mutat. Res., 250, 477—482

Otto D, Xia Y, Wu K, He L, Telech J, Hundell H, Prah J, Mumford J,Wade T. Neurosensory
effects of chronic human exposure to arsenic associated with body burden and

environmental measures. Human & Experimental Toxicology 26 (3), 169-177. 2007.

93



© 0 3 O Ot =~ W N+

W W W W W W W N DNDNDDNDDDNDDDDDIDNDDNDDNFEFH B B =2 = 2 = =
DO R WN R O O© 0030 Ut W NhHFEF O O© 0w 00 Ut &~ wWwh — O

Oya-Ohta Y, Kaise T, Ochi T. Induction of chromosomal aberrations in cultured human
fibroblasts by inorganic and organic arsenic compounds and the different roles of
glutathione in such induction. Mutat Res. 1996 Oct 25;357(1-2):123-129. (A1S0379)

Pacyna JM. Atmospheric emissions of arsenic, cadmium, lead and mercury from high
temperature processes in power generation and industry. In: Hutchinson TC, Meema KM,
editors. Lead, Mercury, Cadmium and Arsenic in Environment. New York: John Wiley &
Sons. 1987:69-87. (A1S0038)

Pacyna JM, Scholtz MT, Li Y. Global budget of trace metal sources. Environ Rev
1995:3(2):145-159. (A1S0039)

Pershagen G, Bjorklund NE. On the pulmonary tumorigenicity of arsenic trisulfide and
calcium arsenate in hamsters. Cancer Lett. 1985 May;27(1):99-104. (A1S0380)

Pershagen G, Nordberg G, Bjorklund NE. Carcinomas of the respiratory tract in hamsters
given arsenic trioxide and/or benzo[alpyrene by the pulmonary route. Environ Res. 1984
Aug;34(2):227-241. (A1S0381)

Petrick JS, Jagadish B, Mash EA, Aposhian HV. Monomethylarsonous acid (MMA(III)) and
arsenite: LD(50) in hamsters and in vitro inhibition of pyruvate dehydrogenase. Chem Res
Toxicol. 2001; 14(6):651-656.

Piatek K, Schwerdtle T, Hartwig A, Bal W. Monomethylarsonous acid destroys a
tetrathiolate zinc finger much more efficiently than inorganic arsenite: mechanistic
considerations and consequences for DNA repair inhibition. Chem Res Toxicol. 2008
Mar;21(3):600-606. (A1S0382)

Pinto SS, Enterline PE, Henderson V, Varner MO. Mortality experience in relation to a
measured arsenic trioxide exposure. Environ Health Perspect 1977;19:127-130.

(A1S0442)

Poddar S, Mukherjee P, Talukder G, Sharma A. Dietary protection by iron against
clastogenic effects of short-term exposure to arsenic in mice in vivo. Food Chem Toxicol.
2000 Aug;38(8):735-7.

Poma K, Degraeve N, Kirsch-Volders M, Susanne C. Cytogenetic analysis of bone marrow
cells and spermatogonia of male mice after in vivo treatment with arsenic. Experientia.
1981 Feb 15;37(2):129-30.

Pomroy, C., Charbonneau, S.M., McCullough, R.S. and Tam, G.K.H. (1980) Human retention
studies with 74-As. Toxicol. Appl. Pharmacol., 53, 550-556.

Pongratz R. Arsenic speciation in environmental samples of contaminated soil. Sci Total
Environ. 1998;224(1-3):133-141.  (A1S0040)

Pruszkowski E, Neubauer K, Thomas R. An overview of clinical applications by inductively

coupled plasma mass spectrometry. At Spectrosc 1998;19:111-115. (A1S0041)

94



© 00 3 & O b W DN =

W W W W W W W DN DNDDNDDNDDDNDDDDNDDNDDNDDNHEHH 2 =2 H =
DO b WNH O O 0 10 Ot WNHEH O O OW=O0O U~ WwWh = O

Pukkala E Kurttio P, Kahelin H, Auvinen A, Pekkanen J. Arsenic concentrations in well
water and risk of bladder and kidney cancer in Finland. Environ Health Perspect. 1999;
107:705-10.

Raber G, Khoomrung S, Taleshi MS, Edmonds JS, Francesconi KA. Identification of
arsenolipids with GC/MS. Talanta. 2009 May 15;78(3):1215-1218. (A1S0042)

Rahman A, Vahter M, Ekstrom EC, Rahman M, Golam Mustafa AH, Wahed MA, Yunus M,
Persson LA. Association of arsenic exposure during pregnancy with fetal loss and infant
death: a cohort study in Bangladesh. Am J Epidemiol. 2007;165(12):1389-1396. (A1S0282)

Rahman A, Vahter M, Smith AH, Nermell B, Yunus M, El Arifeen S, Persson LA, Ekstréom

EC. Arsenic exposure during pregnancy and size at birth: a prospective cohort study in
Bangladesh. Am J Epidemiol. 2009;169(3):304-312. (A1S0283)

Rahman M, Tondel M, Ahmad SA, Axelson O. Diabetes mellitus associated with arsenic
exposure in Bangladesh. Am J Epidemiol. 1998 Jul 15;148(2):198-203. (A1S0284)

Rahman M, Vahter M, Sohel N, Yunus M, Wahed MA, Streatfield PK, Ekstrom EC, Persson
LA. Arsenic exposure and age and sex-specific risk for skin lesions: a population-based
casereferent study in Bangladesh. Environmental Health Perspectives 114 (12), 1847-1852.
2006a.

Rahman M, Vahter M, Wahed MA, Sohel N, Yunus M, Streatfield PK, El Arifeen S, Bhuiya A,
Zaman K, Chowdhury AMR, Ekstrom EC, Persson LA. 2006b. Prevalence of arsenic
exposure and skin lesions. A population based survey in Matlab, Bangladesh. Journal of
Epidemiology and Community Health 60 (3), 242-248.

Ramirez P, Eastmond DA, Laclette JP, Ostrosky-Wegman P. Disruption of microtubule
assembly and spindle formation as a mechanism for the induction of aneuploid cells by
sodium arsenite and vanadium pentoxide. Mutat Res. 1997 Jun;386(3):291-8.

Raml R, Goessler W, Traar P, Ochi T, Francesconi KA. (2005) Novel thioarsenic metabolites
in human urine after ingestion of an arsenosugar, 2',3'-dihydroxypropyl
5-deoxy-5-dimethylarsinoyl-beta-D-riboside. Chem Res Toxicol. 18(9):1444-50.

Raml R, Raber G, Rumpler A, Bauernhofer T, Goessler W, Francesconi KA. (2009) Individual
variability in the human metabolism of an arsenic-containing carbohydrate,
2'.3'-dihydroxypropyl 5-deoxy-5-dimethylarsinoyl-beta-D-riboside, a naturally occurring
arsenical in seafood. Chem Res Toxicol. 2009 Sep;22(9):1534-40.

Raml R, Rumpler A, Goessler W, Vahter M, Li L, Ochi T, Francesconi KA.

Thio-dimethylarsinate is a common metabolite in urine samples from arsenic-exposed
women in Bangladesh. Toxicol Appl Pharmacol. 2007 Aug 1;222(3):374-380. (A1S0190)
Raqib R, Ahmed S, Sultana R, Wagatsuma Y, Mondal D, Hoque AMW, Nermell B, Yunus M,

Roy S, Persson LA, El Arifeen S, Moore S, Vahter M. 2009. Effects of in utero arsenic

95



© 00 3 & U b=~ W DN =

W W W W W W W W DN DNDNDDNDDNDDDDDDNDDNDDNHEH =B 2 =2 =2 = =
< O Ot B~ WD H O O© 0 0 0tk WhhH O O OO0 Ok Wi+~ O

exposure on child immunity and morbidity in rural Bangladesh. Toxicology Letters 185 (3),
197-202.

Rasmussen RE, Menzel DB. Variation in arsenic-induced sister chromatid exchange in
human lymphocytes and lymphoblastoid cell lines. Mutat Res. 1997 Jun;386(3):299-306.

Reddy BS, Numoto S, Choi CI. Effect of dietary Laminaria angustata (brown seaweed) on
azoxymethane-induced intestinal carcinogenesis in male F344 rats. Nutr Cancer.
1985:7(1-2):59-64. (A1S0383)

Registry of Toxic Effects of Chemical Substances. (RTECS) (1998)

Rice DA, Kennedy S, McMurray CH, Blanchflower WJ. Experimental
3-nitro-4-hydroxyphenylarsonic acid toxicosis in pigs. Res Vet Sci. 1985; 39(1):47-51.

Ridley WP, Dizikes Ld, Wood JM. Biomethylation of toxic elements in the environment.
Science 1977;197(4301):329-332. (A150043)

Rivara MI, Cebrian M, Corey G, Hernandez M, Romieu I. Cancer risk in an
arsenic-contaminated area of Chile. Toxicol Ind Health 1997;13(2-3):321-338. (A1S0285)

Rodriguez VM, Carrizales L, Mendoza MS, Fajardo OR, Giordano M. Effects of sodium
arsenite exposure on development and behavior in the rat. Neurotoxicol Teratol
2002;24(6):743-750. (A1S0384)

Rodriguez VM, Jimenez-Capdeville ME, Giordano M. The effects of arsenic exposure on the
nervous system. Toxicol Lett 2003; 145(1):1-18.

Rose M, Lewis J, Langford N, Baxter M, Origgi S, Barber M, MacBain H, Thomas K. Arsenic

in seaweed--forms, concentration and dietary exposure. Food Chem Toxicol. 2007
Jul;45(7):1263-1267. (A150191)

Roseman E, and Aring CD. (1941) Encephalopathy Following Neoarsphenamine Therapy. N
Engl J Med 224:550-553.

Rossman TG. Enhancement of UV-mutagenesis by low concentrations of arsenite in E. coli.
Mutat Res. 1981 May;91(3):207-211. (A1S0385)

Rossman TG, Stone D, Molina M, Troll W. Absence of arsenite mutagenicity in E coli and
Chinese hamster cells. Environ Mutagen. 1980;2(3):371-9.

Rossman TG. Mechanism of arsenic carcinogenesis: an integrated approach. Mutat Res.
2003; 533(1-2):37-65.

Rossman TG, Molina M, Meyer LW. The genetic toxicology of metal compounds: I. Induction
of lambda prophage in E coli WP2s(lambda). Environ Mutagen 1984; 6(1):59-69.

Rossman TG, Molina M, Klein CB. Comutagens in . Coli and Chinese hamster cells with
special attention to arsenite. Prog Clin Biol Res 1986; 209A:403-408.

Rossman TG, Uddin AN, Burns FJ, Bosland MC. Arsenite is a cocarcinogen with solar
ultraviolet radiation for mouse skin: an animal model for arsenic carcinogenesis. Toxicol

Appl Pharmacol 2001; 176(1):64-71.

96



© 00 3 & U b W N =

W W W W W W W W DN DNDNDNDNDDNDDDDNDDNDDNHEH = =2 = 1
< O Ot B~ WD H O O© 0 30 0Lk WhNhH O O O0W 0 Ok W ih += O

Roth F. [After-effects of chronic arsenism in Moselle wine makers.]. Dtsch Med Wochenschr
1957:82(6):211-217.  (A1S0286)

Roy Choudhury, A., Das, T., Sharma, A. & Talukder, G. (1996) Dietary garlic extract in
modifying clastogenic effects of inorganic arsenic in mice: Two-generation studies. Mutat.
Res., 359, 165-170

Rumpler A, Edmonds JS, Katsu M, Jensen KB, Goessler W, Raber G, Gunnlaugsdottir H,
Francesconi KA. Arsenic-containing long-chain fatty acids in cod-liver oil: a result of

biosynthetic infidelity? Angew Chem Int Ed Engl. 2008;47(14):2665-2667. (A1S0110)

Sakurai T, Kaise T, Ochi T, Saitoh T, Matsubara C. Study of in vitro cytotoxicity of a water
soluble organic arsenic compound, arsenosugar, in seaweed. Toxicology. 1997 Oct
19;122(3):205-212. (A1S0111)

Saleha Banu B, Danadevi K, Jamil K, Ahuja YR, Visweswara Rao K, Ishaq M. In vivo
genotoxic effect of arsenic trioxide in mice using comet assay. Toxicology. 2001 May
21;162(3):171-7.

Salim EI, Wanibuchi H, Morimura K, Wei M, Mitsuhashi M, Yoshida K, Endo G, Fukushima

S. Carcinogenicity of dimethylarsinic acid in p53 heterozygous knockout and wild-type
C57BL/6J mice. Carcinogenesis. 2003 Feb;24(2):335-342. (A1S0386)

Salnikow K, Zhitkovich A. Genetic and epigenetic mechanisms in metal carcinogenesis and

cocarcinogenesis: nickel, arsenic, and chromium. Chem Res Toxicol. 2008 Jan;21(1):28-44.
(A1S0387)

Schaumloffel N, Gebel T. Heterogeneity of the DNA damage provoked by antimony and
arsenic. Mutagenesis. 1998; 13:281-286.

Schulz H, Nagymajtenyi L, Institoris L, Papp A, Siroki O. A study on behavioral,
neurotoxicological, and immunotoxicological effects of subchronic arsenic treatment in rats.
J Toxicol Environ Health A. 2002; 65(16):1181-1193.

Schroeder WH, Dobson M, Kane DM, Johnson ND. Toxic trace elements associated with
airborne particulate matter: a review. Japca 1987;37(11):1267-1285. (A1S0044)

Schuhmacher-Wolz U, Dieter HH, Klein D, Schneider K. Oral exposure to inorganic arsenic:
evaluation of its carcinogenic and non-carcinogenic effects. Critical Reviews in Toxicology
39 (4), 271-298. 20009.

Schwerdtle T, Walter I, Mackiw I, Hartwig A. Induction of oxidative DNA damage by
arsenite and its trivalent and pentavalent methylated metabolites in cultured human cells
and isolated DNA. Carcinogenesis 2003; 24(5):967-974.

Seifert B, Becker K, Helm D, Krause C, Schulz C, Seiwert M. The German Environmental
Survey 1990/1992 (GerES II): reference concentrations of selected environmental
pollutants in blood, urine, hair, house dust, drinking water and indoor air. J Exp Anal

Environ Epidemiol 2000; 10(6 Pt1): 552-565.

97



© 0 3 & Ut &~ W DN =

W W W W W W N DNDNDNDDNDDDDDIDNDDNDIDNFERFE R =2 =2 2 =2 = =
O i W N H O O©W 00 30 U W H O © 0w 10 Otk W NhH+= O

Seike N, Wanibuchi H, Morimura K, Nishikawa T, Kishida H, Nakae D, Hirata K,
Fukushima S. Lack of promoting effect due to oral administration of dimethylarsinic acid
on rat lung carcinogenesis initiated with N-bis(2-hydroxypropylnitrosamine. Cancer Lett.
2002 Jan 25;175(2):113-119. (A1S0388)

Shackelford D, Kenific C, Blusztajn A, Waxman S, Ren R. Targeted degradation of the
AML1/MDS1/EVI1 oncoprotein by arsenic trioxide. Cancer Res 2006; 66(23):11360-11369.

Shalat SL, Walker DB, Finnell RH. Role of arsenic as a reproductive toxin with particular
attention to neural tube defects. J Toxicol Environ Health 1996; 48(3):253-272.

Shen J, Liu J, Xie Y, Diwan BA, Waalkes MP. Fetal onset of aberrant gene expression
relevant to pulmonary carcinogenesis in lung adenocarcinoma development induced by in
utero arsenic exposure. Toxicol Sci. 2007 Feb;95(2):313-320. (A1S0389)

Shen J, Wanibuchi H, Salim EI, Wei M, Doi K, Yoshida K, Endo G, Morimura K, Fukushima

S. Induction of glutathione S-transferase placental form positive foci in liver and epithelial
hyperplasia in urinary bladder, but no tumor development in male Fischer 344 rats treated
with monomethylarsonic acid for 104 weeks. Toxicol Appl Pharmacol. 2003 Dec
15;193(3):335-345. (A1S0390)

Shen J, Wanibuchi H, Salim EI, Wei M, Kinoshita A, Yoshida K, Endo G, Fukushima S. Liver
tumorigenicity or trimethylarsine oxide in male Fischer 344 rats-association with oxidative
DNA damage and enhanced cell proliferation. Carcinogenesis. 2003; 24(11):1827-1835.

Shen S, Lee J, Weinfeld M, Le XC, 2008. Attenuation of DNA damage-induced p53 expression
by arsenic: a possible mechanism for arsenic co-carcinogenesis. Molecular Carcinogenesis
47 (7), 508-518.

Shi H, Hudson LG, Ding W, Wang S, Cooper KL, Liu S, Chen Y, Shi X, Liu KJ. Arsenite
causes DNA damage in keratinocytes via generation of hydroxyl radicals. Chem Res
Toxicol 2004; 17(7):871-878.

Shibata Y, Morita M. Characterization of organic arsenic compounds in bivalves. Appl
Organomet Chem 1992;6:343-349. (A1S0112)

Shibata Y, Sekiguchi M, Otsuki A, Morita M. Arsenic Compounds in Zoo- and Phyto-plankton
of Marine Origin. Appl Organometal Chem. 1996;10(9):713-719. (A1S0113)

Shinagawa A, Shiomi K, Yamanaka H, Kikuchi T. Selective determination of inorganic
arsenic (IID), (V) and organic arsenic in marine organisms. Nippon Suisan Gakkai Shi
1983;49:75-78. (A1S0114)

Shiomi K. Arsenic in marine organisms: chemical forms and toxicological aspects. In: Nriagu
JO, editors. Arsenic in the Environment part II: Human Health and Ecosystem Effects.
New York: John Wiley & Sons; 1994:261-282. (A1S0115)

98



© 0 3 & U b= W DN =

W W W W W W W DN DN DNDDNDDNDDDDDNDDDNDDNDDNHEH H =2 =
DO W H O O 0 10 Ot WNHO O WO U~ Wwh = O

Shiomi K, Horiguchi Y, Kaise T. Acute toxicity and rapid excretion in urine of
tetramethylarsonium salts found in some marine animals. Appl Organomet Chem.
1988;2(4):385-389. (A180391)

Simeonova PP, Luster MI. Arsenic and atherosclerosis. Toxicol Appl Pharmacol 2004;
198(3):444-449.

Simeonova PP, Wang S, Toriuma W, Kommineni V, Matheson J, Unimye N, Kayama F,
Harki D, Vallyathan V, Luster MI. Arsenic mediates cell proliferation and gene expression
in the bladder epithelium: Association with activating protein-1 transactivation. Cancer
Res. 2000; 60:3445-3453.

Small HG Jr, McCants CB. Residual arsenic in soils and concentration in tobacco. Tobacco
Sci. 1962; 6:34-36.

Smith AH, Hopenhayn-Rich C, Warner M, Biggs ML, Moore L, Smith MT. Rationale for
selecting exfoliated bladder cell micronuclei as potential biomarkers for arsenic
genotoxicity. J Toxicol Environ Health. 1993 Oct-Nov;40(2-3):223-34.

Smith AH, Goycolea M, Haque R, Biggs ML. Marked increase in bladder and lung cancer
mortality in a region of Northern Chile due to arsenic in drinking water. Am J Epidemiol
1998;147(7):660-669. (A1S0287)

Smith AH, Marshall G, Yuan Y, Ferreccio C, Liaw J, von Ehrenstein O, Steinmaus C, Bates

MN, Selvin S. Increased mortality from lung cancer and bronchiectasis in young adults
after exposure to arsenic in utero and in early childhood. Environ Health Perspect.
2006;114(8):1293-1296.  (A1S0288)

Smith CJ, Livingston SD, Doolittle DJ. An international literature survey of IARC Group I
carcinogens reported in mainstream cigarette smoke. Food Chem Toxicol. 1997
Oct-Nov;35(10-11):1107-1130. (A1S0116)

Soto-Pena GA, Luna AL, Acosta-Saavedra L, Conde-Moo P, Lopez-Carrillo L, Cebrian ME,
Bastida M, Calderon-Aranda ES, Vega L. 2006. Assessment of lymphocyte subpopulations
and cytokine secretion in children exposed to arsenic. Faseb Journal 20 (2), 779-781.

Steinmaus C, Yuan Y, Bates MN, Smith AH. Case-control study of bladder cancer and
drinking water arsenic in the Western United States. American Journal of Epidemiology
158 (12), 1193-1201. 2003.

Steinmaus C, Yuan Y, Liaw J, Smith AH. Low-level population exposure to inorganic arsenic
in the United States and diabetes mellitus. Epidemiology 20 (6), ahead of print, doi:
10.1097/EDE.0b013e3181b0fd29. 2009.

Stevens JdJ, Graham B, Walker AM, Tchounwou PB, Rogers C. The effects of arsenic trioxide
on DNA synthesis and genotoxicity in human colon cancer cells. Int J Environ Res Public

Health. 2010 May;7(5):2018-32. Epub 2010 Apr 28.

99



© 0 3 & Tt b=~ W DN =

W W W W W W N DNDNDNDDNDDDDDDNDDNDIDNFE R B B =2 2 =2 = =
Ol i W N H O © 00 030 U W O O©W W00 Ot wWwhhH+= O

Stoica A, Pentecost E, Martin MB. Effects of arsenite on estrogen receptor-a expression and
activity in MCF-7 breast cancer cells. Endocrinology. 2000; 141:3595-3602.
Stolz JF, Perera E, Kilonzo B, Kail B, Crable B, Fisher E, Ranganathan M, Wormer L, Basu

P. Biotransformation of 3-nitro-4-hydroxybenzene arsonic acid (roxarsone) and release of
inorganic arsenic by Clostridium species. Environ Sci Technol. 2007;41(3):818-823.
(A150045)

Straif, K., Bendbrhim-Talla, L., Baan, R., Grosse, Y., Secretan, B., El-Ghissassi, F., Bouvard,
V., Guha, N., Freeman, C., Galichet, L., Cogliano, V. (2000) Associations between drinking
water and urinary arsenic levels and skin lesions in Bangladesh. Journal of Occupational
and Environmental Medicine. 42(12), 1195-1201.

Storer RD, McKelvey TW, Kraynak AR, Elia MC, Barnum JE, Harmon LS, Nichols WW,
DeLuca JG. Revalidation of the in vitro alkaline elution/rat hepatocyte assay for DNA
damage: improved criteria for assessment of cytotoxicity and genotoxicity and results for
81 compounds. Mutat Res. 1996 Jun 12;368(2):59-101.

Su PF, Hu YJ, Ho IC, Cheng YM, Lee TC. Distinct gene expression profiles in immortalized
human urothelial cells exposed to inorganic arsenite and its methylated trivalent
metabolites. Environ Health Perspect. 2006 Mar;114(3):394-403. (A1S0392)

Sun, Y., Wang, J. and Wu, Y. (1994) Investigation report about chronic arsenism in
Bayinmaodao. Neimenggu Difangbing Fangzhiyanjiu 19(suppl), 63-66.

Suzuki S, Amold LL, Muirhead D, Lu X, Le XC, Bjork JA, Wallance KB, Ohnishi T,
Kakiuchi-Kiyota S, Pennington KL, Cohen SM. Inorganic arsenic-induced
intramitochondrial granules in mouse urothelium. Toxicol Pathol 2008; 36(7):999-1005.

Suzuki, K.T., Katagiri, A., Sakuma, Y., Ogra, Y. and Ohmichi, M. (2004) Distributions and
chemical forms of arsenic after intravenous administration of dimethylarsinic and
monomethylarsonic acids to rats. Toxicol. Appl. Pharmacol., 198, 336— 344.

Suzuki, K.T., Mandal, B.K. and Ogra, Y. (2002) Speciation of arsenic in body fluids. Talanta,
58, 111-119.

Suzuki Y, Shimoda Y, Endo Y, Hata A, Yamanaka K, Endo G. Rapid and effective speciation
analysis of arsenic compounds in human urine using an anion-exchange column by
HPLC-ICP-MS. J Occup Health. 2009; 51(4):380-385. (A1S0046)

Szpunar J, Lobinski R. Speciation in the environmental field; trends in analytical chemistry.
Fresenius J Anal Chem 1999:;363:550-557. (A1S0047)

Taleshi MS, Jensen KB, Raber G, Edmonds JS, Gunnlaugsdottir H, Francesconi KA.
Arsenic-containing hydrocarbons: natural compounds in oil from the fish capelin, Mallotus

villosus. Chem Commun (Camb). 2008(39):4706-4707. (A1S0048)

100



© 00 3 & U b W DN =

W W W W W W W W DN DN DNDDNDNDDNDDDDNDDNDDNHEH = =2 =l
< O O~ WD H O O© 0 0 Ot WhH O O© 0 O O Wi+ O

Teitelbaum, D.T. and Kier, L.C. (1969) Arsine poisoning: report of five cases in the petroleum
industry and a discussion of the indications for exchange transfusion and hemodialysis.
Arch. Environ. Health, 19, 133-143.

Tezuka M, Hanioka K, Yamanaka K, Okada S. Gene damage induced in human alveolar type
II (I.-132) cells by exposure to dimethylarsinic acid. Biochem Biophys Res Commun. 1993
Mar 31;191(3):1178-1183. (A1S0393)

The Merck Index. 14th ed. O'Neil MdJ, Heckelman PE, Koch C, Roman KdJ, editors. Merck and
C0;2006. (A1S0445)

The National Toxicology Program(NTP). Toxicology and carcinogenesis studies of roxarsone
(CAS NO. 121-19-7) in F344/N rats and B6C3F1 mice[Internet]. 1989 [cited 2009 Mar 23].
Available from: http://ntp.niehs.nih.gov/ntp/htdocs/LT rpts/tr345.pdf. (A1S0497)

The National Toxicology Program (NTP). Toxicology and carcinogenesis studies of gallium
arsenide (CAS No. 1303-00-0) in F344/N rats and B6C3F1 mice (Inhalation studies). Natl
Toxicol Program Tech Rep Ser. 2000; 492:1-306.

The Scientific Committee on Toxicity, Ecotoxicity and Environment(CSTEE). Opinion on:
Position Paper on: Ambient Air Pollution by Arsenic Compounds([Internet]. 2001 [cited
2009 Mar 23].Available from:
http://ec.europa.eu/health/ph_risk/committees/sct/docshtml/sct_out106_en.print.htm

(A150499)
Thomas DJ, Li J, Waters SB, Xing W, Adair BM, Drobna Z, Devesa V, Styblo M. Arsenic (+3

oxidation state) methyltransferase and the methylation of arsenicals. Exp Biol Med
(Maywood). 2007 Jan;232(1):3-13. (A1S0192)

Thorne PS, Hillebrand J, Magreni C, Riley EJ, Karol MH. (1986) Experimental sensitization
to subtilisin. I. Production of immediate- and late-onset pulmonary reactions. Toxicol Appl
Pharmacol. 86(1):112-23.

Tian D, Ma H, Feng Z, Xia Y, Le XC, Ni Z, Allen J, Collins B, Schreinemachers D, Mumford
JL. Analyses of micronuclei in exfoliated epithelial cells from individuals chronically
exposed to arsenic via drinking water in inner Mongolia, China. J Toxicol Environ Health
A. 2001 Nov 23;64(6):473-84.

Tice, R.R., Yager, J.W., Andrews, P. & Crecelius, E. (1997) Effect of hepatic methyl donor
status on urinary excretion and DNA damage in B6C3F1 mice treated with sodium
arsenite. Mutat. Res., 386, 315-334

Tinwell H, Stephens SC, Ashby J. Arsenite as the probable active species in the human
carcinogenicity of arsenic: mouse micronucleus assays on Na and K arsenite, orpiment, and
Fowler's solution. Environ Health Perspect. 1991 Nov;95:205-210. (A1S0394)

Tofail F, Vahter M, Hamadani JD, Nermell B, Huda SN, Yunus M, Rahman M,

Grantham-McGregor SM. Effect of arsenic exposure during pregnancy on infant

101



© 0 3 & Tt b=~ W DN =

W W W W W W W N DNDNDDNDDDDDDIDDNDIDNDIDNDNFEFH R B =2 2 =2 = =
DO A WNH O O 0000 Ut W HOOWOW=JO0 Ut i Wh —= O

development at 7 months in rural Matlab, Bangladesh. Environmental Health
Perspectives 117 (2), 288-293. 2009.

Tran HP, Prakash AS, Barnard R, Chiswell B, Ng JC. Arsenic inhibits the repair of DNA
damage induced by benzolalpyrene. Toxicol Lett 2002; 133(1):59-67.

Tsai SM, Wang TN, Ko YC. Mortality for certain diseases in areas with high levels of arsenic
in drinking water. Arch Environ Health. 1999 May-Jun;54(3):186-193. (A1S0289)

Tsai SY, Chou HY, The HW, Chen CM, Chen CdJ. 2003. The effects of chronic arsenic
exposure from drinking water on the neurobehavioral development in adolescence.
Neurotoxicology 24 (4-5), 747-753.

Tseng CH. 2008. Cardiovascular disease in arsenic-exposed subjects living in the
arseniasishyperendemic areas in Taiwan. Atherosclerosis 199 (1), 12-18.

Tseng, CH, Chong CK, Chen CdJ, Tai TY. Dose-response relationship between peripheral
vascular disease and ingested inorganic arsenic among residents in blackfoot disease
endemic villages in Taiwan. Atherosclerosis, 1996. 120(1-2):125-33.

Tseng CH, Tai TY, Chong CK, Tseng CP, Lai MS, Lin BJ, Chiou HY, Hsueh YM, Hsu KH,
Chen CJ. 2000. Long-term arsenic exposure and incidence of non-insulin-dependent
diabetes mellitus: A cohort study in arseniasis-hyperendemic villages in Taiwan.
Environmental Health Perspectives 108 (9), 847-851.

Tseng HP, Wang YH, Wu MM, The HW, Chiou HY, Chen CdJ. 2006. Association between
chronic exposure to arsenic and slow nerve conduction velocity among adolescents in
Taiwan. Journal of Health Population and Nutrition 24 (2), 182-189.

Tseng WP. Effects and dose--response relationships of skin cancer and blackfoot disease with
arsenic. Environ Health Perspect. 1977 Aug;19:109-119. (A1S0290)

Tseng WP, Chu HM, How SW, Fong JM, Lin CS, Yeh S. Prevalence of skin cancer in an
endemic area of chronic arsenicism in Taiwan. J Natl Cancer Inst. 1968 Mar;40(3):453-463.

(A1S0291)

Tsuji JS, Van Kerkhove MD, Kaetzel RS, Scrafford CG, Mink PdJ, Barraj LM, Crecelius EA,
Goodman M. Evaluation of exposure to arsenic in residential soil. Environ Health Perspect.
2005;113(12):1735-1740.  (A1S0049)

Uneyama C, Toda M, Yamamoto M, Morikawa K. Arsenic in various foods: cumulative data.
Food Addit Contam. 2007;24(5):447-534.  (A1S0117)

United States Department of Health and Human Services 1998

United States Environmental Protection Agency (U.S.EPA) . Integrated Risk Information
System (IRIS). Arsenic, inorganic (CASRN 7440-38-2) [Internet]. Washington, DC:
Environmental Protection Agency; 1998 [cited 2009 Mar 23].Available from:
http://www.epa.gov/iris/subst/0278. htm. (A1S0470)

102



© 00 3 O Ot b~ W N =

W W W W W W W DN DN DNDDNDDNDDDDNDDNDDNDDNHEH B =2 = =
DO WDNH O O 00 10 Ot WNHEH O O OWwW=1O0 U~ wWwh+—= O

United States Environmental Protection Agency (U.S.EPA) . Integrated Risk Information
System (IRIS). Arsine (CASRN 7784-42-1) [Internet]. Washington, DC: Environmental
Protection Agency; 1994 [cited 2009 Mar 23]. Available from:
http://www.epa.gov/INCEA/iris/subst/0672.htm. (A1S0494)

United States Environmental Protection Agency (U.S.EPA) . Integrated Risk Information
System (IRIS). Cacodylic acid (CASRN 75-60-5) [Internet]. Washington, DC:
Environmental Protection Agency; 1996 [cited 2009 Mar 23]. Available from:
http!//www.epa.gov/INCEA/iris/subst/0587.htm. (A1S0486)

United States Environmental Protection Agency (U.S.EPA) . Revised Reregistration
Eligibility Decision for MSMA, DSMA, CAMA, and Cacodylic Acid [Internet]. Washington,
DC: Environmental Protection Agency; 2006 [cited 2009 Mar 23]. Available from:
http://www.epa.gov/oppsrrd1/REDs/organic_arsenicals red.pdf. (A1S0452)

United States Encironmental Protection Agency (U.S.EPA) Framework formetals risk
assessment. EPA120R07001. 2007. Available from:
http://www.epa.gov/osa/metalsframework/pdfs/metals-risk-assessment-final.pdf.

United States Environmental Protection Agency Science Advisory Board (US EPA SAB).
Advisory on EPA’s assessments of carcinogenic effects of organic and inorganic arsenic.
United States Environmental Protection Agency Science Advisory Board. EPA-SAB-07-008,
Washington DC, USA. Available from: http:/www.epa.gov/sab/pdf/sab-07-008.pdf, pp88.

Vahidnia A, Romijn F, Tiller M, van der Voet GB, de Wolff FA. Arsenic-induced toxicity:

effect on protein composition in sciatic nerve. Hum Exp Toxicol 2006; 25(11):667-674.

Vahidnia A, Romijn F, van der Voet GB, de Wolff FA. Arsenic-induced neurotoxicity in
relation to toxicokinetics: effects on sciatic nerve proteins. Chem Biol Interact 2008;
176(2-3):188-195.

Vahidnia A, van der Voet GB, de Wolff FA. Arsenic neurotoxicity-a review. Hum Exp Toxicol
2007; 26(10):823-832.

Vahidnia A, van der Straaten RJ, Romijn F, van Pelt J, van der Voet GB, de Wolff FA.
Arsenic metabolites affect expression of the neurofilament and tau genes: an in-vitro study
into the mechanism of arsenic neurotoxicity. Toxicol In Vitro 2007; 21(6):1104-1112.

Vahidnia A, van der Straaten RJ, Romijn F, van Pelt J, van der Voet GB, de Wolff FA.
Mechanism of arsenic-induced neurotoxicity may be explained through cleavage of p35 to
p25 by calpain. Toxicol In Vitro 2008; 22(3):682-687.

Vahter M. Biotransformation of trivalent and pentavalent inorganic arsenic in mice and rats.
Environ Res. 1981 Aug;25(2):286-293. (A1S0193)

Vahter M. What are the chemical forms of arsenic in urine, and what can they tell us about

exposure? Clin Chem. 1994 May;40(5):679-80.

103



© 00 3 & Ot b~ W N+~

W W W W W W W W N DN DNDDNDDDDDDIDIDNDDNDIDNRFEH R =2 2 2 = = =
< O Ot B~ W N H O O 0 0 Ok WNhHFHFH O O©WOWSNNSO Utk wWwhh = O

Vahter, M. (1999) Methylation of inorganic arsenic in different mammalian species and
population groups. Sci. Prog., 82, 69-88.

Vahter M. Genetic polymorphism in the biotransformation of inorganic arsenic and its role in
toxicity. Toxicol Lett. 2000 Mar 15;112-113:209-217. (A1S0194)

Vahter, M. (2002) Mechanisms of arsenic biotransformation. Toxicol., 181-182, 211-217.

Vahter ME. 2007. Interactions between arsenic-induced toxicity and nutrition in early life.
Journal of Nutrition 137 (12), 2798-2804.

Vahter ME. Health effects of early life exposure to arsenic. Basic Clin Pharmacol Toxicol
2008;102(2):204-211. (A1S0292)

Vahter M. Effects of arsenic on maternal and fetal health. Annu Rev Nutr 2009; 29:381-399.
Review.

Vahter M, Marafante E. Intracellular interaction and metabolic fate of arsenite and arsenate
in mice and rabbits. Chem Biol Interact. 1983;47(1):29-44. (A1S0195)

Velez D, Ybanez N, Montoro R. Percentages of Total Arsenic Represented by Arsenobetaine
Levels of Manufactured Seafood Products. J Agr Food Chem 1995;43(5):1289-1294.

(A150118)

Velez D, Ybanez N, Montoro R. Monomethylarsonic and Dimethylarsinic Acid Contents in
Seafood Products. J Agr Food Chem 1996;44(3):859-864. (A1S0119)

Vig, B.K., Figueroa, M.L., Cornforth, M.N. & Jenkins, S.H. (1984) Chromosome studies in
human subjects chronically exposed to arsenic in drinking water. Am. J. ind. Med., 6,
325-338

Vijayaraghavan M, Wanibuchi H, Karim R, Yamamoto S, Masuda C, Nakae D, Konishi Y,
Fukushima S. Dimethylarsinic acid induced 8-hydroxy-2-deoxyguanosine formation in the
kidney of NCI-Black-Reiter rats. Cancer Lett 2001; 165(1):11-17.

Viren JR, Silvers A. Unit risk estimates for airborne arsenic exposure: an updated view based
on recent data from two copper smelter cohorts. Regul Toxicol Pharmacol
1994:20(2):125-138.  (A1S0443)

von Ehrenstein OS, Guha Mazumder DN, Hira-Smith M, Ghosh N, Yuan Y, Windham G,
Ghosh A, Haque R, Lahiri S, Kalman D, Das S, Smith AH. Pregnancy outcomes, infant

mortality, and arsenic in drinking water in West Bengal, India. Am J Epidemiol.
2006;163(7):662-669. (A1S0293)

von Ehrenstein OS, Poddar S, Yuan Y, Mazumder DG, Eskenazi B, Basu A, Hira-Smith M,
Ghosh N, Lahiri S, Haque R, Ghosh A, Kalman D, Das S, Smith AH. Children's intellectual
function in relation to arsenic exposure. Epidemiology. 2007;18(1):44-51. (A1S0294)

Vuyyuri SB, Ishaq M, Kuppala D, Grover P, Ahuja YR. Evaluation of micronucleus
frequencies and DNA damage in glass workers exposed to arsenic. Environ Mol Mutagen.

2006 Aug;47(7):562-570. (A1S0295)

104



© 0 3 & U b=~ W DN =

W W W W W W W W DN DNDNDNDDDDDDDDNDDNDDNHEH = =2 = ==
< O Ot b~ WD H O O© 0 30 Ot WhH O O OO0 Ok W+ O

Waalkes MP, Liu J, Diwan BA. Transplacental arsenic carcinogenesis in mice. Toxicol Appl
Pharmacol 2007; 222(3):271-280.

Waalkes MP, Liu J, Germolee DR, Trempus CS, Cannon RE, Tokar EJ, Tennant RW, Ward
JM, Diwan BA. Arsenic exposure in utero exacerbates skin cancer response in adulthood
with contemporaneous distortion of tumor stem cell dynamics. Cancer Research 2008;
68(20):8278-8285.

Waalkes MP, Liu J, Ward JM, Diwan BA. Enhanced urinary bladder and liver carcinogenesis
in male CD1 mice exposed to transplacental inorganic arsenic and postnatal
diethylstilbestrol or tamoxifen. Toxicology and Applied Pharmacology 2006;
215(3):295-305.

Waalkes MP, Liu J, Ward JM, Powell DA, Diwan BA. Urogenital carcinogenesis in female
CD1 mice induced by in utero arsenic exposure is exacerbated by postnatal
diethylstilbestrol treatment. Cancer Res. 2006 Feb 1;66(3):1337-1345. (A1S0395)

Waalkes MP, Ward JM, Diwan BA. Induction of tumors of the liver, lung, ovary and adrenal
in adult mice after brief maternal gestational exposure to inorganic arsenic: promotional
effects of postnatal phorbol ester exposure on hepatic and pulmonary, but not dermal
cancers. Carcinogenesis. 2004 Jan;25(1):133-141. (A1S0396)

Waalkes MP, Ward JM, Liu J, Diwan BA. Transplacental carcinogenicity of inorganic arsenic
in the drinking water: induction of hepatic, ovarian, pulmonary, and adrenal tumors in
mice. Toxicol Appl Pharmacol. 2003 Jan 1;186(1):7-17. (A1S0397)

Walkin O, Douglas DE. Letter: Health food supplements prepared from kelp- a source of
elevated urinary arsenic. Can Med Assoc J 1974;111(12):1301-1302. (A1S0296)

Wallinga D. Playing Chicken: Avoiding Arsenic in Your Meat. Minneapolis, MN: Institute for
Agriculture and Trade Policy[Internet]. 2006 [cited 2009 Mar 23].Available from:
http://www.iatp.org/iatp/publications.cfm?accountID=421&refID=80529 (A1S0471)

Walsh PR, Duce RA, Fasching JL. Considerations of the enrichment, sources, and flux of
arsenic in the troposphere. J Geophys Res 1979;84(4C):1719-1726. (A1S0050)

Walter I, Schwerdtle T, Thuy C, Parsons JL, Dianov GL, Hartwig A. Impact of arsenite and
its methylated metabolites on PARP-1 activity, PARP-1 gene expression and
poly(ADP-ribosyl)ation in cultured human cells. DNA Repair (Amst). 2007 Jan 4;6(1):61-70.

(A1S0398)

Wan B, Christian RT, Soukup SW. Studies of cytogenetic effects of sodium arsenicals on
mammalian cells in vitro. Environ Mutagen. 1982;4(4):493-8.

Wang TS, Huang H. Active oxygen species are involved in the induction of micronuclei by
arsenite in XRS-5 cells. Mutagenesis. 1994 May;9(3):253-7.

Wang, T.S., Shu, Y.F., Liu, Y.C., Jan, K.Y. & Huang, H. (1997) Glutathione peroxidase and
catalase modulate the genotoxicity of arsenite. Toxicology, 121, 229-237

105



© 00 3 & O b W N =

W W W W W W W W DN DNDNDDNDDDDNDDDDNDDNDDNHEH = =2 = = =
< O O x WD H O O© 00 Ot W H O O OO0 Ok~ Wwhkh = O

Wang A, Holladay SD. Reproductive and developmental toxicity of arsenic in rodents: a
review. Int J Toxicol 2006;25(5):319-331. (A1S0399)

Wang FM, Chen ZL, Zhang L, Gao YL, Sun YX. Arsenic uptake and accumulation in rice
( Oryza sativa L.) at different growth stages following soil incorporation of roxarsone and
arsanilic acid. Plant Soil. 2006;285:359-367. (A1S0051)

Wang A, Kligerman AD, Holladay SD, Wolf DC, Robertson JL. Arsenate and dimethylarsinic
acid in drinking water did not affect DNA damage repair in urinary bladder transitional
cells or micronuclei in bone marrow. Environ Mol Mutagen 2009c; 50(9):760-770.

Wang A, Wolf DC, Sen B, Knapp GW, Holladay SD, Huckle WR, Caceci T, Robertson JL.
Dimethylarsinic acid in drinking water changed the morphology of urinary bladder but not
the expression of DNA repair genes of bladder transitional epithelium in F344 rats. Toxicol
Pathol. 2009b; 37(4):425-437.

Wang TS, Chung CU, Wang ASS, Bau DT, Sammikkannu T, Jan KY, Cheng YM, Lee TC.
Endonuclease III, formamidopyrimidine-DNA glycosylase, and proteinase K additively
enhance arsenic-induced DNA strand breaks in human cells. Chemical Research in
Toxicology 2002; 15(10):1254-1258.

Wang SX, Wang ZH, Cheng XT, Li J, Sang ZP, Zhang XD, Han LL, Qiao XY, Wu ZM, Wang

ZQ. Arsenic and fluoride exposure in drinking water: children's IQ and growth in Shanyin
county, Shanxi province, China. Environ Health Perspect. 2007;115(4):643-647.
(A1S0297)
Wanibuchi H, Hori T, Meenakshi V, Ichihara T, Yamamoto S, Yano Y, Otani S, Nakae D,

Konishi Y, Fukushima S. Promotion of rat hepatocarcinogenesis by dimethylarsinic acid:

association with elevated ornithine decarboxylase activity and formation of
8-hydroxydeoxyguanosine in the liver. Jpn J Cancer Res. 1997 Dec;88(12):1149-1154.
(A150400)

Wanibuchi H, Yamamoto S, Chen H, Yoshida K, Endo G, Hori T, Fukushima S. Promoting
effects of dimethylarsinic acid on N-butyl-N-(4-hydroxybutyl)nitrosamine-induced urinary
bladder carcinogenesis in rats. Carcinogenesis. 1996 Nov;17(11):2435-2439. (A1S0401)

Warner ML, Moore LE, Smith MT, Kalman DA, Fanning E, Smith AH. Increased micronuclei
in exfoliated bladder cells of individuals who chronically ingest arsenic-contaminated
water in Nevada. Cancer Epidemiol Biomarkers Prev. 1994; 3:583-590.

Wasserman GA, Liu X, Parvez F, Ahsan H, Factor-Litvak P, Kline J, van Geen A, Slavkovich
V, Lolacono NJ, Levy D, Cheng Z, Graziano JH. Water arsenic exposure and intellectual
function in 6-year-old children in Araihazar, Bangladesh. Environ Health Perspect.
2007;115(2):285-289.  (A1S0298)

Wasserman GA, Liu X, Parvez F, Ahsan H, Factor-Litvak P, van Geen A, Slavkivuch V,

Lolacono NJ. Cheng Z, Hussain I, Momotaj H, Graziano JH. Water arsenic exposure and

106



© 0 9 O Ot =~ W N+~

W W W W W W W W DN DNDNDDNDDNDDDDDDNDDNDDNHEH H 2 2 2 = ==
< O O~ WD H O © 0 0 Otk W H O OO0 0 O W+~ O

children's intellectual function in Araihazar, Bangladesh. Environ Health Perspect.
2004;112(13):1329-1333.  (A1S0299)

Wedepohl KH. The composition of the upper earth's crust and the natural cycles of selected
metals. Metals in natural raw materials. Natural Resources. In: Merian E, ed. Metals and
Their Compounds in the Environment: Occurrence, Analysis and Biological Relevance.
Weinheim, VCH. 1991:3-17. (A1S0052)

Wei M, Wanibuchi H, Morimura K, Iwai S, Yoshida K, Endo G, Nakae D, Fukushima S.

Carcinogenicity of dimethylarsinic acid in male F344 rats and genetic alterations in
induced urinary bladder tumors. Carcinogenesis. 2002 Aug;23(8):1387-1397. (A1S0402)
Wei M, Wanibuchi H, Yamamoto S, Li W, Fukushima S. Urinary bladder carcinogenicity of
dimethylarsinic acid in male F344 rats. Carcinogenesis. 1999 Sep;20(9):1873-1876.

(A150403)

Welch AH, Lico MS, Hughes JL. Arsenic in ground water of the western United States.
Ground Water 1988;26(3):333-347. (A1S0053)

Wolz S, Fenske RA, Simcox NdJ, Palcisko G, Kissel JC. Residential arsenic and lead levels in
an agricultural community with a history of lead arsenate use. Environ Res
2003;93(3):293-300. (A1S0054)

World Health Organization (WHO). Air quality guidelines for Europe. Copenhagen,
Denmark: World Health Organization Regional Office for Europe; 1987. WHO Regional
Publication, Europeans Series, No. 23 (A1S0490)

World Health Organization (WHO). Food Additives Series 24. Arsenic [Internet]. Geneva,
Switzerland: World Health Organization, IPCS International Programme on Chemical
Safety; 1989 [cited 2009 Mar 23].Available from:
http://www.inchem.org/documents/jecfa/jecmono/v024je08. htm. (A1S0461)

World Health Organization (WHO). Guidelines for drinking-water quality, 2nd Edition
[Internet]. Geneva, Switzerland: World Health Organization; 1996. Volume 2 - Health
criteria and other supporting information, Inorganic constituents and physical parameters,
13.4 Arsenic [cited 2009 Mar 23].Available from:
http://www.who.int/water_sanitation_health/dwq/gdwq2v1l/en/index1.html. (A1S0482)

World Health Organization (WHO). Air quality guidelines for Europe. 2nd Edition [Internet].
Copenhagen, Denmark: World Health Organization Regional Office for Europe; 2000.
WHO Regional Publication, Europeans Series, No. 91, 6. Inorganic pollutants, 6.1 Arsenic
[updated 2005 Feb. 15; cited 2009 Mar 23]. Available from:
http://www.euro.who.int/air/Activities/20050104_1.
(http://www.euro.who.int/document/aiq/6_1_arsenic.pdf) (A1S0491)

World Health Organization (WHO). Environmental health criteria 224. Arsenic and Arsenic
Compounds [Internet]. Geneva, Switzerland: World Health Organization, IPCS

107



© 0 3 & Ut b~ W N =

W W W W W W W DN DN DNDNDDNDDDDNDDNDDNDDNHEHH 2 =2 H ==
DO x WNH O O 00 00 Otk WNHEH O O OW=O0O U~ wWwh—= O

International Programme on Chemical Safety; 2001[cited 2009 Mar 23].Available from:
http://www.inchem.org/documents/ehc/ehc/ehc224.htm. (A1S0462)

World Health Organization (WHO). Guidelines for drinking-water quality. 3rd Edition
[Internet]. Geneva, Switzerland: World Health Organization; 2004. Chapter 12, Chemical
fact sheets, 12.8 Arsenic; p.306 [cited 2009 Mar 23].Available from:
http://www.who.int/water_sanitation_health/dwq/gdwq3rev/en/index.html. (A1S0483)

Wu, D., Zhou, G., Xu, R., Chen, G., Dai, G., Zhang, H., Zang, F., Gao, T. and Yang, F. (1992)
The investigation of arsenism caused by high arsenic content drinking water in Huhhot.
Neimenggu Difangbing Fangzhiyanjiu, 17, 150-153.

Wu MM, Kuo TL, Hwang YH, Chen CdJ. Dose-response relation between arsenic
concentration in well water and mortality from cancers and vascular diseases. Am J
Epidemiol. 1989 Dec;130(6):1123-1132. (A1S0300)

Xia Y, Wade Td, Wu K, Li Y, Ning Z, Le XC, He X, Chen B, Feng Y, Mumford JL. Well water
arsenic exposure, arsenic induced skin-lesions and self-reported morbidity in Inner
Mongolia. International Journal of Environmental Research and Public Health 6 (3),
1010-1025. 2009.

Xie Y, Liu J, Benbrahim-Tallaa L, Ward JM, Logsdon D, Diwan BA, Waalkes MP. Aberrant
DNA methylation and gene expression in livers of newborn mice transplacentally exposed
to a hepatocarcinogenic dose of inorganic arsenic. Toxicology 2007; 236(1-2):7-15.

Xie Y, Trouba KJ, Liu J, Waalkes MP, Germolec DR. Biokinetics and subchronic toxic effects
of oral arsenite, arsenate, monomethylarsonic acid, and dimethylarsinic acid in v-Ha-ras
transgenic (Tg.AC) mice. Environ Health Perspect 2004; 112(12):1255-1263.

Yager JW, Wiencke JK. Inhibition of poly(ADP-ribose) polymerase by arsenite. Mutat Res.
1997 Jun;386(3):345-351. (A1S0404)

Yamamoto A, Hisanaga A, Ishinishi N. Tumorigenicity of inorganic arsenic compounds
following intratracheal instillations to the lungs of hamsters. Int J Cancer. 1987 Aug
15;40(2):220-223. (A1S0405)

Yamamoto S, Konishi Y, Matsuda T, Murai T, Shibata MA, Matsui-Yuasa I, Otani S, Kuroda

K, Endo G, Fukushima S. Cancer induction by an organic arsenic compound,

dimethylarsinic acid (cacodylic acid), in F344/DuCrj rats after pretreatment with five
carcinogens. Cancer Res. 1995 Mar 15;55(6):1271-1276. (A1S0406)

Yamanaka K, Kato K, Mizoi M, An Y, Takabayashi F, Nakano M, Hoshino M, Okada S. The
role of active arsenic species produced by metabolic reduction of dimethylarsinic acid in
genotoxicity and tumorigenesis. Toxicol Appl Pharmacol. 2004; 198(3):385-393.

Yamanaka K, Katsumata K, Ikuma K, Hasegawa A, Nakano M, Okada S. The role of orally

administered dimethylarsinic acid, a main metabolite of inorganic arsenics, in the

108



© 00 3 & O b=~ W DN =

W W W W W W N DNDDNDNDDNDDDDNDDNDDNDDNFEH R B =2 2 =2 = =
O i W N H O © 00 10 U i W N H O O©W 0 10 Otk W NhH O

promotion and progression of UVB-induced skin tumorigenesis in hairless mice. Cancer
Lett. 2000; 152(1):79-85.

Yamanaka K, Hasegawa A, Sawamura R, Okada S. Dimethylated arsenics induce DNA
strand breaks in lung via the production of active oxygen in mice. Biochem Biophys Res
Commun. 1989b Nov 30;165(1):43-50. (A1S0407)

Yamanaka K, Hasegawa A, Sawamura R, Okada S. Cellular response to oxidative damage in
lung induced by the administration of dimethylarsinic acid, a major metabolite of inorganic
arsenics, in mice. Toxicol Appl Pharmacol. 1991; 108(2):205-213.

Yamanaka K, Hayashi H, Tachikawa M, Kato K, Hasegawa A, Oku N, Okada S. Metabolic
methylation is a possible genotoxicity-enhancing process of inorganic arsenics. Mutat Res
1997; 394(1-3):95-101.

Yamanaka K, Hayashi H, Tachikawa M, Kato K, Hasegawa A, Oku N, Okada S, 1997.
Metabolic methylation is a possible genotoxicity-enhancing process of inorganic arsenics.
Mutation Research Genetic Toxicology and Environmental Mutagenesis 394 (1-3), 95-101.

Yamanaka K, Hoshino M, Okamoto M, Sawamura R, Hasegawa A, Okada S. Induction of
DNA damage by dimethylarsine, a metabolite of inorganic arsenics, is for the major part
likely due to its peroxyl radical. Biochem Biophys Res Commun. 1990 Apr 16;168(1):58-64.

(A150196)

Yamanaka K, Mizoi M, Tachikawa M, Hasegawa A, Hoshino M, Okada S. Oxidative DNA
damage following exposure to dimethylarsinous iodide: the formation of cis-thymine glycol.
Toxicol Lett. 2003 Jul 20;143(2):145-153. (A150408)

Yamanaka K, Ohba H, Hasegawa A, Sawamura R, Okada S. Mutagenicity of dimethylated
metabolites of inorganic arsenics. Chem Pharm Bull (Tokyo). 1989 Oct;37(10):2753-2756.

(A150409)

Yamanaka K, Ohtsubo K, Hasegawa A, Hayashi H, Ohji H, Kanisawa M, Okada S. Exposure
to dimethylarsinic acid, a main metabolite of inorganic arsenics, strongly promotes
tumorigenesis initiated by 4-nitroquinoline 1-oxide in the lungs of mice. Carcinogenesis.
1996 Apr;17(4):767-770. (A1S0410)

Yamanaka K, Okada S. Induction of lung-specific DNA damage by metabolically methylated
arsenics via the production of free radicals. Environ Health Perspect. 1994;
102(Suppl3):37-40.

Yamanaka K, Takabayashi F, Mizoi M, An Y, Hasegawa A, Okada S. Oral exposure of
dimethylarsinic acid, a main metabolite of inorganic arsenics, in mice leads to an increase
in 8-Ox0-2'-deoxyguanosine level, specifically in the target organs for arsenic

carcinogenesis. Biochem Biophys Res Commun. 2001 Sep 14;287(1):66-70. (A1S0411)

109



© 00 3 & O b W DN =

W W W W W W W DN DNDNDNDDDDDDNDDNDDNDDNHEH B =2 = ==
DO W H O O 0 1O Ut i WNHO OWOW=JO Uk~ wh+—= O

Yamashita N, Doi M, Nishio M, Hojo H, Tanaka M. 1972. Recent observations of Kyoto
children poisoned by arsenic tainted "Morinaga Dried Milk". Japanese Journal of Hygiene
217 (4), 364-399.

Yamato N. Concentrations and chemical species of arsenic in human urine and hair. Bull
Environ Contam Toxicol. 1988 May;40(5):633-640. (A1S0055)

Yamauchi H, Takahashi K, Mashiko M, Saitoh J, Yamamura Y. Intake of different chemical
species of dietary arsenic by the Japanese, and their blood and urinary arsenic levels. Appl
Organomet Chem 1992;6(4):383-388. (A1S0120)

Yamauchi, H. and Yamamura, Y. (1983) Concentration and chemical species of arsenic in
human tissue. Bull. Environ. Contam. Toxicol., 31, 267-277.

Yamauchi, H. and Yamamura, Y. (1984) Metabolism and excretion of orally ingested
trimethylarsenic in man. Bull Environ Contam Toxicol, 32: 682-687.

Yang JL, Chen MF, Wu CW, Lee TC. Posttreatment with sodium arsenite alters the
mutational spectrum induced by ultraviolet light irradiation in Chinese hamster ovary
cells. Environ Mol Mutagen. 1992;20(3):156-64.

Yang CY, Chang CC, Chiu HF. 2008. Does Arsenic exposure Iincrease the risk for prostate
cancer? Journal of Toxicology and Environmental Health-Part A-Current Issues 71 (23),
1559-1563.

Yang CY, Chang CC, Tsai SS, Chuang HY, Ho CK, Wu TN. Arsenic in drinking water and
adverse pregnancy outcome in an arseniasis-endemic area in northeastern Taiwan.
Environ Res. 2003;91(1):29-34.  (A1S0301)

Yang HT, Chou HJ, Han BC, Huang SY. Lifelong inorganic arsenic compounds consumption
affected blood pressure in rats. Food Chem Toxicol 2007; 45(12):2479-2487.

Yasui A, Tsutsumi C, Toda S. Selective determination of inorganic arsenic (III), (V) and
organic arsenic in biological materials by solvent extraction-atomic absorption
spectrophotometry. Agric Biol Chem 1978;42:2139-2145. (A1S0121)

Yedjou C, Sutton L, Tchounwou P. Genotoxic mechanisms of arsenic trioxide in human
Jurkat-T-lymphoma cells. Met Ions Biol Med. 2008;10:495-499.

Yih LH, Lee TC. Effects of exposure protocols on induction of kinetochore-plus and-minus
micronuclei by arsenite in diploid human fibroblasts. Mutat Res. 1999; 440:75-82.

Yoshida K, Kuroda K, Zhou X, Inoue Y, Date Y, Wanibuchi H, Fukushima S, Endo G. Urinary

sulfur-containing metabolite produced by intestinal bacteria following oral administration
of dimethylarsinic acid to rats. Chem Res Toxicol. 2003 Sep;16(9):1124-1129. (A1S0197)

Yoshida T, Yamauchi H, Sun GF. 2004. Chronic health effects in people exposed to arsenic
via the drinking water: dose-response relationships in review. Toxicology and Applied

Pharmacology 198 (3), 243-252.

110



© 0 3 & Ut &~ W N =

W W W W W W W W DN DNDDNDDDIDDDIDNDDNDDNDDNRHEH B 2 =2 =2 =
< OOt~ WNH O O 00 00 Ok WhNhHFHEH O OWOWwW=O0O U whh+—= O

Yoshinaga J, Chatterjee A, Shibata Y, Morita M, Edmonds JS. Human urine certified
reference material for arsenic speciation. Clin Chem. 2000 Nov;46(11):1781-6. (A1S0056)

Yoshinaga J, Shibata Y, Horiguchi T, Morita M. NIES Certified Reference Materials for
Arsenic Speciation. Accred Qual Assur. 1997;2:154-156. (A1S0057)

Zhang QY, Mao JH, Liu P, Huang QH, Lu J, Xie YY, Weng L, Zhang Y, Chen Q, Chen SJ,
Chen Z. A systems biology understanding of the synergistic effects of arsenic sulfide and
Imatinib in BCR/ABL-associated leukemia. Proc Natl Acad Sci USA 2009;
106(9):3378-3383.

Zhao CQ, Young MR, Diwan BA, Coogan TP, Waalkes MP. Association of arsenic-induced
malignant transformation with DNA hypomethylation and aberrant gene expression. Proc
Natl Acad Sci U S A. 1997 Sep 30;94(20):10907-10912. (A1S0412)

Zierold KM, Knobeloch L, Anderson H. 2004. Prevalence of chronic diseases in adults exposed
to arsenic-contaminated drinking water. American Journal of Public Health 94, 1936-1937.

Zoorob GK, McKiernan JW, Caruso JA. ICP-MS for elemental speciation studies. Mikrochim
Acta 1998;128:145-168. (A1S0058)

AR &, WHE R, FIE B . BRELREEIL O HORESARLAG 1985, (A1S0496)

WiNsEZ, M2 rE, B — RSP OERSRICET 27 ()  —Whw o EEmP O
MEA RS AR KBRL ARG ENZEITHI IR S R, 1983;14:183-86.  (A1S0123)

At TR R AL SRR & B O b R, AR FHERS. 1979;34(4):605-611.

(A1S0124)

R, FEAE, BEZFE— BERESL. LC/ICP-MS 12 X 2 A KEREH b B LA O LS RER]
E b ZOMHFSE~D)E M. Biomed Res Trace Elements 2001;12:11-23. (A1S0059)

R RS, & RW, B BRIRED S R EGI3) BtFE TR, EEETY Yy —T L.
1987:10(6):45-49.  (A1S0302)

HIRTEC. DAEINZERT D CCA RMIRAFAIOBFE & Z OB i 5 DR & BT R, K
MIRTE 2003529:192-216. (A1S0060)

KRR B AEEKOBERE RO v FZON0HT. St E. 2004(349):27-32. (A1S0061)

KR, EBE T FE B, AR 3 RERORAET T FI UL 8 KR B # Lo,
~ Ay @ROHRO SRS 2FHEME T T A~ HEOITE & JRFROEE LD g,
frdh AR R, 2004:45(5):270-276. (A1S0125)

NI, IHRNET-, 7k R WD DR S ORI RS RIT O T L BERS R AR SR BT JE T A
. 1994;26:129-136. (A1S0126)

NIRRT, WE AL, KA, NEASE], L —, EARERK. BPRAKICK TS FI Y
L, fil, B ROEGHEIZOWT (F3#) 11999 4225 2002 - F TORBRAAEOBE. HU
222 R 2003:54:151-155.  (A1S0127)

NIRRT, WE B, KA, NEFASE], Ol —. NEEHu) CHEs S khor Ry
L #l, b PR, UL 2001552:123-128. (A1S0501)

111



© 0 3 & Ot b~ W N =

W W W W W W W DN DNDDNDDDDDDDIDDNDDNDDNDDNRHEH B =2 =2 =
DO R WNH O O 0 10 U W N HFHEH O O OWwW=H>O0 U &~ wWwh = O

NEFRARTE, T8RS, W AL, KA, NEARE], B 2, M. ZOREREKRT O FI Y
Ly, B ROSAIRE . FOEHHER. 2000551:150-154. (A1S0500)

HigR—, BUNEF, mAREET, L K EUER, EUHEE, . ShPoESREE A &HE
(B 3#) —W, INROABMITONT —. )R ZEITISE# S 1985;15:62.
(A1S0128)

fEZE KRR 4. L2 RERIRSE R B2, O RN HIRRG 1963, (A1S0450)

MiASE -, WseZ, 8 (0 RS, AKFE(LIeEdEE 2 H 72 ICP-MS 12 X % b ROriE DG &
OZAK, T e REROUE. KBFSLAREENFEFTHIFER S 2001;39:83-87.

(A1S0129)

DNFEREE, AR IE, BAMES, BEIEM. & H O REIC O\ T 4l B ANFFERTR.
2000;46:20-22. (A1S0131)

Sk B WEOSMEENE b O TER ISR, In: IWEME, FEBETT, mEst, dbE
HE, TR, SRR, M Wk ob w1 R RS 1970510:297-330.

(A1S0062)

JNXF5—, I HES, FIRIEE. Wb 5 RS Of /AP, &I RGN FFEETIIE
75, 1986;9:33-35. (A1S0132)

BREE. U7 == AT NV RO Y A Y T S #EInternet]. 2008a  [cited 2009 Mar
23]. Available from: http://www.env.go.jp/press/press.php?serial=9545 X ¥
http://www.env.go.jp/press/file_view.php?serial=11141&hou_id=9545. (A1S0481)

BREGAE. FRK 14 R TOKERIEM R —SBEE 6 i@ iRER AT OEREIA & 5FR%E K
BB TECEEL [Internet]. 2002 [cited 2009 Mar 23]. Available from:
http://www.env.go.jp/water/chikasui/.
(http://www.env.go.jp/water/chikasui/hokoku_h14/ref06.pdf) (A1S0469)

BREGAE. 2011 Rk 19 4R FAKERIER R — S B G E 6 THH I - FBE B FH AR R
Available from: http://www.env.go.jp/water/chikasui/.
(http://www.env.go.jp/water/report/h22-01/01-ref.pdf)

BRELAE. PR 19 SR A MRSRIC BT DA HERKIGRIEAT =4V » THAERRIZONT
—% 8 kREHIE A IZ 31 D BEOHER [Internet].  2008b [cited 2009 Mar 23].
Available from: http://www.env.go.jp/air/osen/monitoring/mon_h19/index.html X ¥
http://www.env.go.jp/air/osen/monitoring/mon_h19/tab7_8.html#tab8. (A1S0492)

ALRTER, HILBE. &Rk K7 A I MFIC X 2METHEICOWTOMEmAL T ofREE
AR T [ LR ENTSERT AR 1955:6:42-43.  (A1S0303)

DR —, A &, SEFEA, /NHMEIL, MRS, AR T ICIRIE S DM A A D b L
(ZOWT. @I R AEERBEMTIEATH 1984:9:86-90.  (A1S0133)

BUERDY, mE T, Nl B Y Ao Blf&E 0L L7z e EEPEREST. HolRe Ry
R LHHE S 1999:82-83. (A1S0134)

112



© 0 3 O Ot = W N =

W W W W W W W DN DNDDNDDNDDNDDDIDNDDNDNDDNRHEH R B =2 = =
DO R WNH O O 0 10 OLhsx~ WhNhHOOWOW-==1O U &~ wWwh = O

TRPERER, BREEA. FELFYWE ORE~DOYHHEOIERES L VEH OSEFEOREICEI T 514

UL E PR R PR E I L < Ja HISMIE T B O HEG HIE O St G b 4 B AR F 1t R
(BEHAEEE SR 18 42 )  [Internet]. 2008b [cited 2009 Mar 23]. Available from:

http://www.meti.go.jp/policy/chemical_management/law/prtr/h18kohyo/shukeikekka.htm.

(http://www.meti.go.jp/policy/chemical_management/law/prtr/h18kohyo/pdf/3-1.pdf)
(A1S0465)

TR PERER, BREEA. FELFYWE ORE~DOYHHEOIEES L VEH O SFEOREICE T 514

UL E PR R PR E T FE D < i PR H & R O B i O st Gk A4 B IR R 1t 2R
(BEHAREE SR 15 4-) [Internet]. 2005 [cited 2009 Mar 23]. Available from:
http!//www.meti.go.jp/policy/chemical_management/law/prtr/h15kohyo/todokedegaisanshu
tudata.htm.
(http://www.meti.go.jp/policy/chemical_management/law/prtr/h15kohyo/1-1.pdf) (A1S0463)

TR PEREA, BREEA. FELTFYWE ORE~DOYHEOIEES L CVEH OSFEOREICE T 514

UL E PR R PR E I L < i HIPR H & R O B i O st Gk A4 BRI 1t R
(BEHAEEE SRR 18 42 )  [Internet]. 2008a [cited 2009 Mar 23]. Available from:

http://www.meti.go.jp/policy/chemical_management/law/prtr/h18kohyo/shukeikekka.htm.

(http://www.meti.go.jp/policy/chemical_management/law/prtr/h18kohyo/pdf/1-1.pdf)
(A1S0464)

JEAETHBE. h—2 N E A Ty A InBMWOKER. BRLRICBT ) AT nT ALy
— k. fERRH (EHH) FpL 214 3 A 6 HInternet]. 2009 [cited 2009 Mar 23]. Available
from: http://www.maff.go.jp/j/syouan/seisaku/risk_analysis/priority/pdf/chem_as.pdf.

(A1S0472)

JBAGHE. £ X PO RICMT D Q&A. EAFBE R —L—Y . ER 1647 H 30 A
[Internet]. 2004 [cited 2009 Mar 23]. Available from:
http://www.mhlw.go.jp/topics/2004/07/tp0730-1.htm]l (A1S0475)

A, FrEEmfe -, H B3l LOACP-MS 12 X 2B i ek D ARy = — 3 s
bE#E,. Ly, TUoFEEZHULIC. Biomed Res Trace Elements 2001;12:33-47. (A1S0064)

FEHRGE, OhEmfd T, sl BEBEHZ W55 4 s n~ b 777 1 —
-ICP-MS (& % BREE M OVEMGEH T O & FEOLATERER]— b (R AKERRBRT15'99). T
FEF7K. 1999;493:9-14.  (A1S0063)

VERRIURS, BEMEHSE, INEIE—, AR, KEFER. WO EIEIC K D EHRLEO b R
BiromEr GF k) —APo e R —. §HRERER AR EHIEETR . 1994:36:77-79.

(A1S0136)

EdF i, MEERT, NREERS, 4% 7. BKERNERMOMDHE — R BEOREMD .
BWERY. BX I RORRBOEHEREICOWT (1) —. BKHEREAERSITEITR.
1991;35:83-85.  (A1S0137)

113



© 0 3 & Ot b~ W N =

W W W W W W W W N DNDNDDDDDNDDDDDDNDDNDDNHH - H = = = =
< O O bk~ WD H O © 000 0t kW H O OOWS\NOoO Ot W+ O

R 1 MEPEAMICE D e ROLTFIY - - AL e MRS, 1992;33(1):1-10.
(A1S0138)
LEHBEAT, ARHEM. BET e ROFERE MEERFEZ 1012) . Biomed Res Trace Elements
2000;11:1-24. (A1S0066)

SEHFAT.  BROFIBRERIHTE, KEEEY25E 1997;:20:443-446. (A1S0065)

BB, MM EPOESBE A EMERS R CEOT~6 fFE) . LR AT .
1995a;14:96-98. (A1S0139)

BARBRTTE. Pk 6 AR IR BIENEN & OB RAUBRETR. KR TN ZEIT AR R 1995b;14:95.
(A150140)

BARBRTTES. PRk T IR BIENED & OEGRABRGR. L5 AN AT R 1996;15:71.
(A1S0141)

B, GRS OB ERETA (5 3 ) . M ARRATAAFZE T 1988;18:102-104.
(A150142)

gk 1=, HEEEE], BEREEME, RS, M. mHERMTOSEEA ENA. SR
. 1998;49:129-134.  (A1S0146)

A B, RIE B, BTLAIA, NIL . BT O ESBOTEE (B 11W®)  RAEEEL AR O
B RITVA, ERRORARIZONWT, fAERBRAT#E. 1983;101:132-135.  (A1S0145)

oA M, KHEBR, WL . il Ny v 7RO v R KROSRONy 7 75 o RS
FAZOWTC. HAERBRPTHE. 1982;100:188-190.  (A150144)

gk M, REBTR, AL . TIREENPAGEHOAX e FEDONy 7 77 v RERRIZOWT.
frr AR BRI . 1981599:125-127.  (A1S0143)

B T RAG B AN EAR B, (L P E O ) 2 7 IS R RO 0BRGP [Internet]. W
U AMSEATEE NG EEAT AT AR A% 2008 [cited 2009 Mar 23]. Available from:
http://www.safe.nite.go.jp/risk/riskhykdl01.html.
(http://www.safe.nite.go.jp/risk/files/pdf_hyoukasyo/252riskdoc.pdf) (A1S0453)

TR BN SRS, (LW E R AR T AT Allnternet]. BT MSZATBEE AR EEAGH;
7 HAEFEAE . 2005 [cited 2009 Mar 23]. Available from:
http://www.safe.nite.go.jp/japan/sougou/Top.do. (A1S0448)

MR A - & @I EIRFERE. Virtual @B &EREHRE ¥ — SMER~T IV 7 r7 0 —
[Internet]. #7312 MNZATEE AN A RN A « & B ILEIHERE. 2006 [cited 2009 Mar 23].
Available from:
http://www.jogmec.go.jp/mric_web/jouhou/material_flow_frame.html.(http://www.jogmec.g
o0.jp/mric_web/jouhou/material/2006/As.pdf) (A1S0454)

RN A - & @I E IR, Virtual @B &EREHRE ¥ — SMER~T IV 7 r7 0 —
[Internet]. #7311 MNLATEE AN AMRINT A « & B EIHERE. 2007 [cited 2009 Mar 23].

Available from:

114



© 0 3 & Ot b=~ W N+~

W W W W W W W DN DNDDNDDDDDDNDNDDNDDNRHEH B =2 =2 =
DO R WNH O O© 0 10 Ok WhNhHFHEH O O OWwW=J0 U &~ wWwh = O

http://www.jogmec.go.jp/mric_web/jouhou/material flow_frame.html.(http://www.jogmec.g
o.jp/mric_web/jouhou/material/2007/As.pdf) (A1S0455)

FMRIRAT A - BRI GV, Virtual @R ERERE L ¥ — SWER~T IV 7LV 7m—
[Internet]. #Z=)1]: JNZATEE NAMRIRAT A « &R LYETHERE. 2010 [cited 2011 Jul].
Available from: http://mric.jogmec.go.jp/public/report/2011-07/mineral_resource.pdf

HEMEH. 7 u~ N7 74 —FEH{EGT 7 AEREMINEC L 2METHRDOARY T — 3

v RS 1997:46:239-63. (A1S0067)
mARFEL T, BIET, b % R —, U AR, EOEE, tt BT oESRESA A
18 — RN OWT —. M) R E AR FEETF JE . 1985;15:55-58.  (A1S0147)

JREfE—, S, AEMER, R, W IBE. ERINCR T DB LA OERE. KR
BEteaaEE. 2002;25(5):289-296.  (A1S0068)

HFsR, KE B BRAKOHE IV PagEE OFE - PEY (27 m~49 ) (T8 55T Ofif
Hr. HARNHGE 2007:54(4):236-245. (A1S0304)

B2 1, B E—, R OoR, R B AFESROMER L BT &5 LK 4
FHON Z2H & LT—. RIRIFSLARE AN IEITF e ElE i, 1991;22:33-37.

(A1S0148)

THERA, @ HEALT, s, 1IN L BURICHOW BIRE T b BB 55 BIREREE
=52, 2008;17(1):47-53. (A1S0069)

THE &, NEECR, =R, A, B RE, AW AT, M. @RELOBETIRE ——

F 2K OMEHFEIC DWW T ALAE i AT 7ET R 1982;12:160-167.  (A1S0149)
WS REIFYRIC L DMEEZR DO A2, Biomed Res Trace Elements 2000;11:54-63.
(A1S0305)
ST SE 7, FERPET -, YERMEA, NEHE . BRAEDNADE FE RO OW T, FEIRAA
RFZERTH. 1991517:30-31.  (A1S0150)
(fh) e R L — - PEEFTR A BT HERE (NEDO) (L2 E o1 U 2 7 31 Ver. 1.0, No.
130 2008

WEIF R Z 2R S, P 18 FER ML 2R GHE. B2 (bFL 2R, O L&
B END b R OFmILAE LR A E. 2007, (A1S0477)

RS, Bl A, AKIUEE, BiGHE, (SRR, KRR, FEHERICE EN2AEWE
DEEFE F4HW) — XAV TICONT—. FRENLEAE TSR 2001:52:48-52.

(A1S0151)

HUEFERA, [EUERNSEE, JF BaEll), SHIERE, BEREG 7. AL PR EEE DAL A e P E =
27 BARREE - REEFRREE 2006:54(1):29-33. (A1S0306)

FA SR, FFAVER, ILIR V8, SR F, EiEsch, Aot fe. SIRER bR 55 5 iR B
5 1998. (A1S0449)

VRS, WE OB E . Ry (BGTR) . Z#E5; 1998:72. (A1S0070)

115



© 0 3 & Ot b~ W N =

W W W W W W W W DN DNDDNDDNDDDDDIDNDDNDDNDDNRHEH B =2 =2 =
< OOt WD H O O 00 00 Ok WhNhHFHEH O O OWwW=O0 U &~ wh ~— O

BLAE i R B RE. H AP ERrET — % —~_— 2 (H{L#E Web)[Internet]. £ E: 7178
1E AR F IR ELEERE . 2005 [cited 2009 Mar 23].Available from:
http://mikkajiweb.jst.go.jp/nikkaji web/pa

HAE R A PR R IREEICET 2 BB S, FFRIRES QRIS . FEREMATHES.
1997;39(4):129-149.  (A1S0495)

HAE (M A PR R IREEICET 2R 8S. BBAWEOBMREIFENAAEEY 27 L UG
T 5 RHEE EME (2000) OFEEERE (bR RO RLEY) . FE¥EM MRS 2000542:186-92.

(A1S0478)

HAHVE PR HE ML Bt B2 < HREME © ARME - N THEO A FM L &
FEVE, R HIIRES; 1998, (A1S0466)

JEMOKPES . EESEEM O, E ZROKBOEGHEEHAED T LV £ & OFEFRICONT
[Internet].2006 [cited 2009 Mar 23]. Available from:
http://www.maff.go.jp/j/press/arc/0603.html. (A1S0476)

BEMKES. BRERICET LIV R Ta 7740y — b {EkH (BHH) FEpk 2143 A 6
A [Internet]. 2009 [cited 2009 Mar 23].Available from:
http://www.maff.go.jp/j/syouan/seisaku/risk_analysis/priority/pdf/chem_as.pdf. (A1S0484)

FIRBE, #EEF, IR, S 2, Hoque BA, MLiEH], . N 75 v 212815 58
Bk & 25042 BT 2 S BB A. R EBE PSR AR 2004;47(B):15-30. (A1S0071)

TS, R, SRHEZ. RIRINY+H O mH e Zo0r. BARRMEF 5.
2003;10(1):51-54. (A1S0152)

FERABF—. L7 A ZVfEE Int LT A XL EAERER R, B3 (As). HURL: JL#ES 20115 588-595.

(A1S0451)

fERAAF—. MEPEERERICRIT D e LA OBREIC BT 2058, A AKESREE.
2004;70(3):284-287. (A1S0072)

AR, I L 2L AMBE R FE. B IEHH. 1955,1649:3-12.  (A1S0307)

JRESHRELAS-, AAARTEF, @ KRS, =By, B BUZ, MM 17, M. @A RS OB LRI
B EE3w)  —OVAaEd, ffian. BR, LS OREREROESEOMT—. G
ARFFEFTER 1988;18:258-262. (A1S0153)

BEH1E I, Ahmad SA. N2 75 7 L 2 FEOMBIH R RA~OEANH 12> T T N7 557
o FEK ORI, @ [ T IR BR BT 0 T . 2000525:149-153.  (A1S0154)

A=, FILRA, BRI, ) EEE. BEEOWERMT O ROFEREL TN bR ME
% O R B BRI OV T BAin TS, 1981;:22(6):513-519. (A1S0198)

KEEAF e 3. BRI OB ~DRE 16. Aok B - 8 3R, mrbsFA;
1985:15.F v ARV U LAFEHE EH 2007:32-33. (A1S0130)

M REAE LS, HER LS. Rt A =T ¢ 7 ¢ 731991, (A1S0468)

R, GHEEIL—, BEUEEZ, JRMHET, Ml —, saRBhTE, . &5 A RREERh OE e
BR O e BEA . B L AU AT R AR . 1998:49:162-167.  (A1S0122)

{1

116



© 0 3 & Ot b~ W N =

e e e S = Y
Sy Ot = W N +H= O

A 18, LA R, 5 i b R I8 Tl i B IR O JR PR b R OA F L b ROERE. pEX
£, 1979;21:47-54. (A1S0199)

WA, LRATIR. Bfh o 3flie &, 5t K. A TF L RIZONWT., HARAREAME
1980;27(12):647-653. (A1S0074)

WA 18, R TRET, KIEWT, BIRAET, SAERH. JRPRESRIREE > & A/ A FE 4y K OVt
FNEEE & DNA HEFHMIC BT 2898, fdkilicis T 2 SR A FHECE T 2 BR SRS,
2002:32-49. (A1S0308)

N . B e RBBOAMZFNT=4 1 7T 5. HARRE 2GS
1995;49:973-983. (A1S0073)

LB ZE T, /INRTRE, KEFALT-, B)I5L2, BOER, PEES, . A A% — Y —2DfH4
L2, BRI, 2001;52:73-77.  (A1S0155)

M E R, BINE T, mAKEET, FE % HR—, EUEE, th BT oESES A EHE

(B 3#) —B3E, BE, BEEOTHEIIOWT —. #E) | REEWIETIT s
1985;15:59-61.  (A1S0157)

117



