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1. DPAA O¥&E
7z =Ty R (DPAA) IXEIRTHADER EHREEE) TH Y, 1-1 IR b4
Ha L oAk e FbEmTH 5,

zT&S
OH

1-1 DPAA OibFkErE=

TP EDOEFERITE1-1DOEBY THD,
# 1-1 DPAA O FEELMME(E

CAS &&= 4656-80-8

b3 (CF) Ci2H11AsO2

HFE (MW) 262.14

Al (MP) 174°C D, 165~169°C2>5 176°C (FEHIiE) 2

Wb (BP) 437.9°C (TflfiE)?

51k (FP) 196°C (THIfiE) 2>

IKFRBEE R (pKa) 4.90 (FE i)

AR RS 2% (Koce) 15.60 (pH6), 1.72 (pH7). 1.0(pH8) (25°C T {llfiE)?

T 0B ) — KGR (log P) 1.88 25 C T > | 1.2 (F2HlfE)?
2.0 g/L (pH6), 18 g/L (pH7). 130 g/L (pHS8) (25°C |

R (MS)

i) »
ZEEJE (VP) 1.92X10® mmHg (2.56X 106 Pa) (25°C TiflfiE)?
LW iEEtRE (BCF) 1.0 (pH6), 1.0 (pH7). 1.0 (pHS) (25°CTFifllfE)?

DPAA [TK., =& ) —UZHBE, =—T )L, XRUBAIMETHY . LW EET 5, 190
~200°C TR 2 > HTHHFETH LY

F7-. DPAA O EME THA T ==V AF LT AL Ui (PMAA) NONE ) 7= LTV
fe (MPAA) 13X 12 |2 LTofb# &0 e #bEG9 (HAL) TH Y. DPAA 23 75f# LT MPAA
LD EBICAFIUEENTPMAA Lo bDEEZ BND,

O O
@— zlflxs—OH I%I\s—cm
OH OH
T 7= )VT VY R (MPAA) T 2=V AF TV R (PMAA)

1-2 DPAA BHHME D FAE S



2. DPAABZDIRNNR
2.1 DPAAIZ K BHTKIBFEDA DXL

AP, BHIKZHLE LzAR—Y o 7fid, WK BEEHE, METKE=2Y 7&K D
TGYRIRAITRE ORERZ B E 2 THRA N = A LIICET H 2 L2 BRIy UTHEM L 72 FKIE
QI ab—a IR DGRRULOBEFE RS Y | BESND A HFELOHYEA T =X 1
LT, M2-1 DD K HIZEz b,

RBERE NN

T ADEHIZXY | : - B le]
BRI I — LA 5 < . .. 2y . e R

3 :"

/e

] . SR L

NN Ve o

\ EropE:
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BRETIN—LOHE G2LY
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B 2-1 A FFELOBY A T = X
a7 ) — MEOH LA L2 ERE D DPAA 1L, EIH FKL Y BEWZDBE RSB L, (5%
EIER SRR G, EE 25~30 mIZ/HoAiT 2B KD B WIPHEERE 25 U 72 REsl CACE B I il
DI M EEZ ENEETAFFELA@E L, ET~REL T 2 ERmhoT,
OB AFFHE OB TIE, REBEISE KORG8 00409 2 82T, 15 N K
R TIERWEKEDO S WP EEAB U TBEIL, A FFFFIIZINV, ZORER, AT 0
KITPES T, WIBE A EARITHED o T E TG YL T K & ERIEE 2 EARICHED © TE 7 iG YL Rk &



ERVIAT Z LICk o T AFFOBRNBISEZI SN EEZLND, £, THIFRIT 21T - 725
He. VHYLHPHITRF OfE & & IR 2N S < R DA R Sh, FRTERE 30 mAHTiciditd
D NPHEIE 54 L TR Y . T EPILDIGY STV K OAIRZYFC K 0 R EE o
WL FRTN— N BT KO T~ E8< EWIFER ol el AR %
B X 7RIS 30 mATE DTG Y TR, FICE CEATA @5 O Tl <, BRI O # R OZE
BOMEBIZL Y | B S RN LTI L CERAITET 2 RN v I 2 Lb—ra ik
DB,

ZOXHIL Ty U — MEOBL LA L7z DPAA E O T Ot 0@\ MO HBEE IZ 8 L
7ot%. BHIXKKONAB N7 v 7 BIPHUE CRERR SAL TV D HEFKTBYOVEYLIR & 720 5 B 232D
T, BERSt. ¥R OEARROEAC L O F AR S %2 BB L T ARBROY I 2
—Va rEfToliR, AB N7 v 7 @ e KIEPRIZ 31T D TRIEE L R KOG GLRBUER 2-2
EBY THoT,

HIG . DPAA Z & T et /KR 8 47 1 HEHIZ = 7 U — MROBLE T DYt D sy i SE
IZREEL T D, THYH FAKIZBIRIEIUC L 0 B IR ~eZ, B X OVEEHE (EE 30m)
ZIEFRK 10 42 1 ABEIC 0.01 mgAs/L DIGYAEEE L S B IS O EREKIEFT OEKOEEE
ST VAN I IEY M T AKIZAB T v 7 ORI RET SR o7, 2 LT,
ZORERNG BHIK KL AB F T v 7 BB CHER STV L RER (RE 30 m) DOHITFK
H9T a7 U — MEROBBEYIE Thd 2 FIRetER SV & B 2 bz,

—J7. BHIX DK CTHERR S TW DT AKIGYD A T = X Lz kit LIZfiR, B #iIX O EE
TR S RIE. B EIAT N BEM I X D75 T K OEKL5K L2 iG G K
DRKH~DOWHE (%) 72 EOKMMFEOREN /R S v, B HIKATT ORI IR 0O @& D75
W< &b AHFIHEN BB LT 2B IR B X OVBYLRIZ 72 0 5 5 2 & DREES
iz,

INETOHMTFKRE=Z V7 ORWNE, BHIKSS AB b7 v 7 iz VT, AP
JE DT TS H B L CHERR STV D EHRE O R FKTEYIERERE STy, E7o, #iFK
G I 2 b—y g UOHRRA BB L7/, A P EL, B X, AB 7 > 7 [ 78 HusksE
THER I TWDH T AKIGIIZOWTIE, WThd A PR 90 mili CRA SN =227 ) —
NMEOHNEYIE T 5 & B 2 b, IHEREBEEMR K ONHER T A LB 2 i RINER A 21T
STAER, (HEFENT LR (b, HfE) OFREEE - BEITHICE D2 D TERWE AL,
N0 END, BHIXS AB N7 v 7 M IR B OVE GRS FIET 2 ATREMEITIR <. A FF
FRAH 90 m HIFUZIBWT, Rk S 6 ALRRICIREI N LHEIND a7 U — MEDOBLA M
AR ORI T ARIBYIR Cd 5 TREMEDS B &Il STz,
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2-3 1%, A HAFFEMH T KB R 2 b— g VBB ER L SO A FHFFE KD
DPAA #EEIREDOHER 2R L T 5,

ZHUL TGRS ERIR L 72—V o 7 a 7B O3 HEER ) 515 54072 3,200 mgAs/L &~ — A
12, ZHED LEBEOEAZEE L TH 3 50D 10,000 mgAs/L, KEEOEAEZEE L TH 13
? 1,000 mgAs/L D 3 DD — X Z 5G4 T DPAA FIHIHEE & L TRE L. A H A DT KIGY
ZEEMICHRE L THELC b O TH Y . BLLOM FARIGYIRE R NG RDTMNOMET 5L 32
DIr—AD 5 b, 3,200 mgAs/L D7 — A RNBEBLOBRLRILE T HIZIIZ S Th-7- 2 LB 5
N TR > TN B,

10
3
S 1
< y 4 B —
2 é . —
[
o1 / "/ e
£ ,?’ = —
2 / 7 ~
o
S / V4
L 001 / / —o— WEIRE 10,000 mgAs/L
® 3 F : : —&— HIRE 3,200 meAs/L
[ i / —o— FJERFREE 1,000 meAs/L
| /L /
I 7
o000t —m—m—m49—-—~——+~1+——+~4——~4——F——4 -~
S ¥ 5 ¥« o <« 5 <« 8 ¥« © < 8 ¥ © <% © < ©°© <
5 £ 8 T & 2 s 2 3 2 5= 325 o8
I T I T I I E I E I E I E T E T
2-3 A FFEEMIM R KB R 2 L—3 g UEIEBURNTIC L 5 DPAA HEEIEE OHER



3. DPAA ORBEIRUEIRE
3.1 RN

¥C TT7 UL L7- DPAA (MC 13k DPAA) 0.3 mg/kg # T v MZHEERE Q&G L-fER, BE5 L
T FHEMEOR) 8 BIDNHILE DLW SN2 LD, ORI EENmWEEZ SRz, £
7o, MEIZHR G L7z & & DM P HEHENE & ORI D | 1C £l DPAA OIENEIREIHEEIT 2V H O
EEZLNTEY,

~ 7 ADM BREE) EEHIRICHIA LM T 2 —7 (A7 mZ AT VTR T r—7)
%38 U CRRAISHIAIR & e % 15 40 [RE C 40 L 72 2% & DPAA 32 mg/kg % HiERE O # 5- U 72 A 5,
DPAA |34 574 15 43 LIPS RRSIHARIE & Mg O 7 1 BLAL, 1 R © 2 WA Tl kiR
(LT, 2 RHIRRE ORI CTO - 0 & Lz, L L, #BREISHERRIK D DPAA IR LI
RO 110 KL BEBEME DT NITERL TV 22 £ DPAA OI~DOREATIZHIIR ST D
HDOEFEZHNE Y,

B2 J& s B OWRILIZ B LTI, 1,000 mg/kg/day & 5 & F T30 L 7= #5135k T DPAA (24F
B2 FBEER GREROIFIROIER 2 E) RArbnl-Z &b, DTN TiEdH L5, DPAA 1T
ENrOLLWINEND EEZ LN,

Fo, TR ONEN 2 32 LT ~T L 2T o MEEBEE X b RS &2 72 Bris
BIZK D in vitro DR JEHEHBROFER, & FEJED DPAA BBREIEIER 3-1 IR T L 21CT v b
BB DEDH) 12~1/5 L/INE L 32T D 40°C~DIRSE FFATHE 5 FRE OB KIT WS o s
b 2~4 [ET—MRAR I & B D b DO TR - T, EBRIO BRI EF R IC TS
> MEJET 1/13~1/24, & FNERET 1/8~1/16 TV . AWKRFI3HGT 29I O IEE H T OdE itk
BT TIRVWMETH - 72,

7% 3-1 32 CKRN40°CITI T D EBRIH & B HIKFED DPAA FiE M D Hik

AT L ATy F(X108 cm/s) t (X 10% cm/s)
0~2 IR§fH] E KRR 0~6 IRFf] JE KR
32°C 0.26+0.08 6.26+0.42 0.14£0.10 1.10£0.28
40°C 1.03+0.15 13.5+3.98 0.26+0.11 4.14+1.02
N 4.0 2.2 2.2 3.8

40°C, 0~6 IRl TO & b ZJE D DPAA B £R%L 0.26 X 10 cm/s & VT, DPAA JEE 7D 1 mgAs/L
DRI 10 pEAR (EFEEFE 1.6 m* EAE) LI2GAa0OWRIEERD S & 0.02 pgAs EHH X
DD, THUTTHLE DS OWINERZ 100% ERET D &, 1 mgAs/L 7K 0.02 mL Z KA TZHE T
YT 2, Z2d, ZORMEY I3 DPAA IREED K § 4 % L CERATREIC R 72 6 Rl DT — 4 %
ANWTWD Z Enb, FEEOANRRFFE (1 RHUA) TIEZEBREid s 512 Wb o L HE S,
WY flE 0.02 pgAs & FEIS &EB X Hile,

3.2 S
3-1 ® DPAA #5382 — AR RT X 512, HERORT » M2 0, 20 ppm O THK



[ZHRIN L7z DPAA Z#e5- L, BEFLZIERE T » b & [FERIC 6 i E T DPAA Z UK L7z D B,
12 i E T DPAA Z fJUK$# 5 L7 DD B, 6 i & T DPAA ZfUKE G L= HIZ/KIEKZ 6 M #
5. L7 DC Bf. 6 i/~ H DPAA % 6 MK G- L7- CD #¥. 6 s £ T/REKZ &L L7z CHE,
12 i E CTARBEKRZ RS Lz CC BEZFRE LT 6 W, 12 ISR T 2 Mk, /MM b FjE
FE&RIE LT,

ZORER, K32 1R Lieai, i, MMEICBIT 2 eRIBEDO T T 7065005 K 912, DPAA
(CHKT D MR, /MK O b RREL 6 BB LIRS EERRIBICET 2 2 &L ik 51X 6 JEH
DINIZIEIZ e 2Icdiit S s Z & /A2 5 b 6 BREILANIC KER 0 23kt S5 2 & 30 5 71z
Ao N

il iiks=3 71N

0 Eg 388 6B 12 :B# ~ 104 054 54
Y &l v &l ' &l Y 2El £ *1 *'l | X % |
: i Oc ; 3 a *
s 0 D > 51 i ] 1
5 : jmcc N 1 1
; —— W CD W 1 1
— i @ADC T
ssss——————— 0 DD 0- 0 04
BELKE 6 12 a4 6 12 @ 6 12 B

(ERR/\—I3 DPAA DB EHEETT ) (*p<0.05)
X 3-1 DPAA D534 — AEAIY 5 3-2 i o R OV I O b SRR L

MERED Z » MT 4C 1% DPAA 0.3 mg/kg % HLAIRE (e 5 U 7o AL, WRIN S V7 O E PRI R Bl
BEICOA L, FRCEIRICEWEIS TOf L, RO TR, B, /M. IR ORI 07m L
oo Fio. SAAREITRECRN S P« REFHREA~ S 00 LTz, 20k, EHEEIX I
B OIFE I BIRFITIHEK LTV 25, 168 ] & HOK  RAG AR M OB Tl e — 27 E D 20~40%
DFHTEMEA 2 B, MO TIIE — 27D 10%LL FSBHBRARE Ch-7-2 b, i
X o RAGARE R OV 2 B DT RIT AR T, BB EDHEABIRO LN, T v b~
@ DPAA 5 mgAs/kg (17.5 mg/kg) OHRFE OG- T, 7 HZ O EEME O BHEOK 11.5% (IF
& THI 1%, MOl T 1%L F) O e RNEUL S, ME~OSMITEro7z, L, kIR
(X 2 RGOS T & BIREDLREZ D & MOlE# TIE I~10BETH 72Dk L, K
TIE 1 B#IZ 623.7 H1ZIZ 91.1 L BEFITEWMEZ R LTz, 7236 5 EDK) 40% 23 EIHEARC I
KB EDOSHT BRI ORREIT /545 L T AIREMENR B 2 H iz 19,

HEZ ~ NIT UC 125k DPAA 0.3 mg/kg/day % 7 HRERE O PG L72fE R, MR IXIZIEET 2010
L. w50 0.5 BRI E— 7 4R U CRIBIVITAR T U7, b @O IBETENE 2 ) L 7o HEARk
RN C, RO TIE R Z2BR< & RMN, /NI, JERE, 8, AE it o Tifx - RIgthRCTh -
TN, kR 5 336 FEM % £ CICBIRCIIE— 27D 1% R £ TR T Lol L, K -« oK
PARR, BE. M5 D DOWEITRER T, E— 2D 10%LL EOBFHTEEN R DL, FRCKET
XE—27 O 28% L H -7,

HEZ » BT MC 1% DPAA | mg/kg BRI OG- L, 1. 3 HEOMNHEETEIED 5546 2 28 A4
— R NIFUFT T T 4 —TRATRER KN, DI, JERE, AT FEII ML TV Z L



5, RN TOENRRMET RV D LB BN Y, £72, 0.3 mgke ZHFERFROFKL Lz
HEZ v bORE, FrEE, A RREE O FAX « KRR D OBEHEEDOHKITER TH D . &
5% 168 BEfICH ., TN 24 BEH D 17% 2L EOFEHEMERSTRD Hiv, FRZAAE R Tl
40% 2L EOFEHEEDR GRS H AL, HARDRBEIRTH 572, 0.3 mgkg/day ® 21 HHRE DG TH
HAK « SRR AR 0> D O BEFHEMED T RITARIR TH 0 | 336 FEfEI# b 22 5% 24 FERT D 22%
LU EOBSHEMEDGR S B, FHCEFMTIZ40% L L H 0 | AR R bER CTH o1, ol ffk
Beh1% 24, 72, 168 REHIZI51T 24k O BURTEME I X B B 0 5 IC e~ TR < L KRR EIZ X
STERTHZEWNRENTZD, 2O EAE (B 2~9 %) 1 ZMEOLGE L RRETHY . HEHTE
PED MAED DAL~ OBATIRIIER G-I LV RES BB L RN ERRBINT Y,

MerEDZ > R 0.3, 1.2, 5 mg/kg/day ® DPAA % 28 HIERE AL LCEHA (5529 H) DOIEN
DPAA JEEZ 5 & & HI2, 5 mgkg/day BEIZOWTIE 14 BB ORI IR O RPN E & HIE L
7o TORR, K337 T LIS, WTIORGEET IR R O DPAA I EIXAENMERE O+ T
RHEWKHEIZH Y | MICIZ/NEG, B2 &b EIcEmr oo, k&G0 14 AfREE (5
mg/kg/day [EERE) OIREIRTE2 7425 & ROMELICE D REORERINA RS & AR
HE) ROUER R () CTREKTEHAEOERWI ENENLDL, MARLENLUCHD T EITK
X EEZ DN, £, 030 1.2 mgkg/day BETIIHR S EIIZIZ LA L AT DPAA EE
DI (4 f5R012) L. 5 mg/kg/day HETITENRENSIE L TE OB CHESNDRELD b
—Himo Tz GOMERIE) 28 | Smgkg/day 1T NAHLNDL LI RFREETHLZ b, 4
HIREDHEAIC L D PRMHERR DR T A KM LR TH D Z & B R b,

——5 mg/kg/day B
100000 ¢ —Oo—14H[EE{ER# (b mg/kg/day)
F —— 1.2 mg/kg/dayE¥

—0—0.3 mg/kg/dayE$

10000

1000 |

100 ¢

DPAAERE (ngAs/g wet)

10

B g NN EF BB

& BE B /M XK BE MK T 8 %
T8 BB f 8% B K B & B & i B B B Xk & a B Bt AR OB OB OB i
x OE BR AR X . ) £ Lt g
. # ) A v K&
= AR |Q N
& ’>i‘ i
fR

3-3(1) DPAA % 28 H#5- L7=iZ »~ b Of#E T DPAA 5



——5 mg/kg/day B
100000 ¢ —Oo—14HfEE#EE (5 mg/kg
: —0—1.2 mg/kg/dayE¥

—0—0. 3 mg/kg/dayE¥

/day)

10000 |

1000 |

100 ¢

| 4

DPAMERE (ngAs/g wet)
=)

[?

EERNE: S\ > M MO T Bl A OR

B 5 & E B /N KXKE B
B 58 BN 8% % K BB B @ 5 g B B B B & 7 B Bt R B
x ¥ IR Ao X . )
. = 9| N\ >
= B I\\ I
& El i}

3-3(2) DPAA % 28 HM#5 L7-EZ o h OF+ DPAA J1E

TR TN E

" OB

HEZ » M2 0.01, 0.03, 0.1, 0.3, 1 mgkg/day ® “C 1= DPAA % 28 H R A5 LT 168 B
(7 BIE) #ORNIREZFARIAER, X 3-4 (8T XL 5 ICEFHE T O DPAA R I35 B8N
(2> THEAN L 72, 1 mg/kg/day BEORAE T DPAA JREEIC )T D& HEDORE L 2R D L3 3-2 DI
DTV, 0.01~1 mgkg/day DOFEIPH TITMAE T O DPAA B IIRGEBIIZZELFTIEDOLEEZS

i,
——0.01 mg/kg/dayEf ——0.03 mg/kg/dayE¥
1000 0.1 mg/kg/dayB$ —o—0.3 mg/kg/day¥
3 —o—1 mg/kg/dayEt

S 100 ¢

o 3

P( .

- 10+

5 3

20

§ 1

M -

a 0.1 -

= m m B B | E RPN RETE LD ME B NKE®E B

= ok OB OB OBKR OBKKR OB BB BN O£ - E BB OB WOR O e %
B B T ® E K i fs %
H B B B #® i

[X] 3-4 DPAA % 28 HR#& 5 L7-/EZ »~ b Ok DPAA JRE (168 BEfE%)
# 3-2 1 mg/kg/day BEOFKL T DPAA JREEIZ5T B4 BEDIRE L
58 (mg/kg/day) 0.01 0.03 0.1 0.3 1
FH5ETT DPAA JEE DL | 0.010~0.040 | 0.028~0.041 | 0.091~0.14 | 0.32~0.44 1.00




HEZ ~ M2 1 mg/kg/day @ “C £25# DPAA % 28 HRRR OG- LT 24, 72, 168, 336 K% DIk
PR & R~ TSR, B 3-5 128K 51T 72 W] D DPAA R EEIIHUR B, ALEwhad, AENI.
BN, M, Mk, FEE, BB CIIRBREOK T Th o 7oh, FIMS/MEE EieZ
DAL OFERE TI% 24 FfEE OF) 8 F B CIIA 6 Bl E TIKT L7z, 168 KEMZIZIZARNG AL FhiE,
BUR FHER, MR COREm 272 DO, ZOMOMEETIX 24 Rtz O 4 HIE TR F Lz, L
L., TOHOEKTFITFEER TH Y, 24 BiRE O 2 R ITMmEE, Rk, BiEORTH-72 12,

1000 +
—0— 24REfE k. —e—T2RERN R 168RF[EI1% —o— 336RFRI1E

| Wﬁ/v\

DPAAERE (ngAs/g wet XIZ ngAs/mL)

14

. —o—24Hf1E  —e— 2B 168F % —e—336RFfE%
A 1.2
o
7 1
l_}
W 0.8 -
e N0 ¢
g( 0.6
g 0.4 — /.\
5 . _m / \.\7_
N~
0

m o @ 8% KR N RE T AHE L DO MHE B RFE®E R

#OAR OB OBORKR KR OB OB K OM KX - E O OF OB B OB OB OB e %
B K T x E K i fg
"' B il i 7 i

[X]3-5 DPAA 1 mg/kg/day % 28 HE G- LT » b 0K DPAA 2 ORRRFZ L
i 18 H B olffZ » MIZ “C 125k DPAA 0.3 mg/kg % B[AlFE O &5 L7 fE . “C 125k DPAA @
RN AT IIMEZE SATARIRIS 3 B K& A BB T A ST, IR, T8 ~D 507 bk o7z,
Fiz, BROSH KO OFGHEMIZIEE T & R L~V SATE LT, IR IR A~OBSHEEOR
TG ED 0.02% K TH 722 025, DPAA OJER~OBITIIEBRIC I VRIS TS &
Zz b, RIBIZEW TS IR R ~OBATIIER TH 0 | MR EI T 2 M R B o bk
EEZ v BT 52% (RIM) Th-o7-dizxt U, BRI TIEH 23% LR JBIR Tk DPAA O
PRRRSDBATHITRNE B X b Elo MET v NIRRT A7 HAEYR 19 A % T DPAA 0.25,
0.5. 1 mg/kg/day Z#&#5- L, 04 20 HIZH EUIBA L CTREZ » R R OMRIE O Mk, fiXd DPAA I
FEAWE LIAER. 7w MIETRIEO M PRI 173, BPREITN 1/10 S&1o72 19,
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— 05, RN e R R OGS Lo~ U Z0WE TR, HAEZOHARKOR~ 7 2 Tt
EROIZEAEDRRI DO ATFNAT N LB TH ST, I e BREITHAER >~ 20
RIZHST=W , ZNHOFERND, MIRIICRO& S (B Lz e R~ T, DPAA O
WROM~OBATIZRE L SHIRIILTND Z &R I Tz,

IR 7 B2 DR AZ#E L CRET » MIZ UC 125% DPAA 0.1 mg/kg/day Z#% 0% 5- L, K& 50
51 BREOBSHE.REZRH A — TV F 7 T 7 4 — TR, ROBAN L~ UERZ v Mo
NTEPS b DD, HILERNED, PHARSR . Bl OHI S BETEED 2 S 4, PEAEIE 7R )
ofz, F2. 1, 3. 7 BEOWROMEBE P HEHEEZ R R, WThoRRICE N TH, &bE
W BEHEME IR IE R T DT, TR D D OEHEOEKITRERTH Y . 7 AZ OO’ T
11 BRITHATH 41~52%., HEDVETITH 45~53% O BTGNP RICH > 722, 2D
L DR CIXHED Y2 T R SUE A~ 33 % , i oD U2 T HH BRI A i~ 38 % £ TR T L 72,
ZOZ LD, RN Rk O ILRIC K AEHR G5 Sz DPAA IIRET v R IRIZBAT T 525,
DI OREEITRET » b XY KL HAEH D DPAA OTERITTRMRRICB W TI VR TH D
EEZLNTEY,

At A4 HOFAER T » MEC “C 5% DPAA 0.3 mg/kg % HA[EIFR 1885 U7 5. & Moo KER
SETHALE (WNEMZETe) ITAFEE LA, RIS BEHEPEXIZIE & 204 L, WEE % bk
< &I MR K OB @ WVEIG Tt LT, &5 72 R ICITRE 7 » b ok, (O, i
T, BB TR PEIT B — 7 JE DK 4~9%. MTITHY 50% £ TR T L7z, #AERT v FTik
Mg, Coig. B, Pl BIROBESTEET B — 7 D) 30~50% DR T T, MTiEe—27EEizx
[FIFREE D BAHEME R BTz, 7 v P TIEEARERIKRDOERIT AR 8~14 AL EZ LN TWVD Z &
5. &% 4 HOFAERT v b TIEERED S OHFRMEERE RS RAD -0 B T3 72 < Mi-CHFIIZ 77
fLllzboeEx bR,

WD I =2 A H/IZ DPAA 2 mg/kg & Hlalfe G U=/ R, 1, 4 BFE#Z OB T O b FRIREIX
KTBEEDR) 1.5 %, 2.6 (5 TH o722 LD, DPAA IIMNICEATT D AlREMEA  RIZ STz, F72,
4% 50 H HOMED B =27 A /112 DPAA 1 mg/kg/day % 98~121 HRIFE D #5 L-fE R, SiRED
b HZAMAET GRIMERICK) 71%. MK 29%) (T S 4, BRI G TR MER S OB G138
51 BRI TH 17%., 4 BB TR 14% Th o722 b KIEH 512 X - T DPAA 23RIMLERIC
EMT DRI, B5% 198~237 ART 5 & Mk o v FREIIREEL D &
BEIZEDPSTZHOD NFEF L < HUVINTE TR T L7223, MigH o b FEOK) 80% 3 IR IMERIZ 73
LTz 1510

MERED J1 =27 A 112 DPAA 1 mg/kg/day % 28 HRRE OG- L, BHKETHE 5 HL, 1, 6, 12
i A %12 DPAA OIRNIREE 2 17E L7- A5 R, X 3-6 12789 L 91T 5 H 1% DPAA L X HARAH R
(6, BBE) . AErpie, B, PR cm <, 5P IE% b PR I @R B2 FR R - DA
F BV B TIPSR & IR RIS O TR R RREMER A BTz, 20 XK 912, DPAA
BT R TE < FEMIRRMRR TRV E WV D ST T v bR (1K 3-3, 34, 3-5) LFEM
LCWe=, L2rL. 7 v MZ 1 mgkg/day X° 1.2 mg/kg/day % 28 HR# G- L7-fES b5 L, 5 H
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% DY L0 DPAA JREEIL T » MTH A THHEARRER K QAR T < L & OO TR
EVIOEHFNCH Y, B 1y ADNKGE LR CTE 2, YL O AR & OB R s B 1
% DPAA JRFEITHREE G5 1 HRDO T v R ERILLThoto, 2O X HIT, T Fist R

R OMERHEIC IS 5 DPAA DEFRIEILE < .7 v bOZND LHARTHENZ LRGP,

10000 —o— {54 T5R% -
i —O—#58TIy Ak
4t7$5ﬁ76#ﬁﬁ

e
o AV
VI eAs]

I A

I

DPAAERE (ngAs/g wet)
=

Bl B8 A {§ N B ¢E HE X D = H g &l H H% Bi EE B8 + oK
88 Tg BR EE MM B B8 ’EJ‘E i R g & g & R
EE xR ﬁ g’%

3-6 DPAA 1 mg/kg/day % 28 HI[## 5 L7 /L OfEfk-+ DPAA I DOFERFZE1L

b R OYT v b O, 5 %2 N2 in vitro BER Tl WSIN L 72 DPAA OF) 2 EIA3 LBk 4y &
6 EINIMIES 7 LEESLTRY, EITRD LN -T2,

3.3 K

t REONT v O 7 1 Y — 4 fFRIIE 2 V= in vitro fREFRBR TlX, DPAA (W T2
THRE@EZIT T, EEERD LR 572, £/, DPAAO0.1, 0.3, 0.8, 2.0 mg/kg/day % 91 HH
&0 B H U7 MEREZ ~ b OIF 3R EIEESR 2 E L7-#E R, DPAA XV T O EMHIEESR 58
LW ERALMNE R oT2Y , —J5, BT~ M2 DPAA 5 mgAs/kg (17.5 mg/kg) % Hilalkg O 5-
LB T, 2 FAUBORTICEBETES 23RNGB BRE ST, 20D, 1
mgAs/kg/day (3.5 mg/kg) AIfRIZIO LT 14 HEE G- Li-& 2 A, 4 HELUBORT NS Z< 7
IR HARIONRH N 2 FERE S 10 | 25 ORMORBWIITHFRIKBRILEZ T2
O EHERI S L, DPAA M7 = =/t ZZ 7= b D TIE R d -7 19,

DPAA 1 mg/kg/day %) 100 H % 0 #e 5 U7t ¢, & 58BN O Mg H & iERED DPAA &
K R BIHES LT DPAA DR S, # U X7 BITIE = ORETHES L Tz e E 2 bz
D, BB RPREHITERED DPAA Th o729, £7-, DPAA 1 mgAs/kg % Hilalfk O 5 L 7o
7 v T, IRHF2D DPAA, 7V ZF 4 (GSH) & DPAA &k (LT, DPAG LHEd ;
b RII =AM 2SS, I ICERE S s e BEEH DK 85~95%70% DPAG Th o773, #
PRI TIIFFE T THUERED DPAA TH Y . DPAG 1T Sz o7z 202D

12



3.4 HEMt

KEZ > MIZ MC 1557% DPAA 0.1 mg/kg & HLEIFFIRIN G- L7265 3. 168 IFfH] THR G- 20 63.0% 73K
FIZ, 38.0%MN#HFUHRE S L2 Z & n . ERPRIR IR FPRiEC, IBHHEE SRS T2 2 &
MR STz, £72. 0.3 mg/kg OHRIRE 085 TlE 168 BEH TR EED 99.5% (RHIC 48.2%, #
HIZ 51.3%) 23kt S AL, 20K 8 FIS 24 Rl E Tzttt S 7c 2 &6 BRI A E )
ThDHEBEZ LN, Fi Lz & 5 (20D DPAA K « RREHE KL O8I R < B £ 26
MAHBHNTZ YD, X512 0.3 mgkg OHERE O BEE T, 48 Bl TG RO 43.8% DRI, 26.7%
MEERICHRE ST, s, B ~DOBATIZ134% Th o729,

KEZ > FIZ DPAA 1 mgAs/kg/day (3.5 mg/kg/day) Z H[EIRE A& G Lok F, 72 FFH TG Lzt
FD 61%DIRHNT, 27% M FEHITHRME S 722y IRIPICHREE S U7z B R D 90% 7 24 eI AN Ok
McdhHho7=20, —J, BT~ HIZ DPAA 5 mgAs/kg (17.5 mg/kg) ZH[ERRO&KE L-RBRTIix, 7
AR TG Lo B D 23.0% 53R TIT,26.5% 0 FHIZHEH S 77275, 1 mgAs/kg/day (3.5 mg/kg/day)
AR D L CRER A LB Cld. 14 A MO RPYRINIE G- B0 1.2% & BRI 54
TES72 10,

ffE /112 DPAA 2 mg/kg % Hi[RIRE F 3565 U 7-3BR Tk, 24 B[R] CIRPICHE G- B 0K 40%, #FEHIZ
K1 17% D e FENPEIES 72 19, £72. 1 mg/kg/day % 98~121 H R O 5 L 7= ilBRfs 1 151622 7
5. BGWIMANO 24 BRI T 28R 2R 2 & | B OBGEDOK 34% B IRHIZ, £ 53%7
PR S T EHEE S LT,

KB, EIRE OIS 1 DOPRIREK & B 2 i, KBIZOWTUIRKEHRE LT v R
TV TEM L CTERBIND Z EDRRINTND 1L19 | DPAA 1 mg/kg % 98~121 AR O#& 5 L7-
HES L CIX, RTBO b FRIRE IR & il U CEG-BAATR 41~91 BITHK 5 15, BH&TH% 198
~237 BIZHI 195 b @< . PAAOFRIMERDFAMIL 86~105 H TH 5D Z &b, RIMERFICERE S L
TV 72 DPAA BMAEHPICHEH ST Lo TR S B 2 bz 1519

—J5. Lz oW TIE, T~ B IZ “C Bk DPAA 0.3 mg/kg % AR D% 5 L 7= fLiHH B iR
T DPAA O HEEIZIMAEHRE B2 5 2 Lid7e < M SIZIFRFLE O - Tk Lz
Z LB, DPAA IIFFICHMNFICHR ST WVIE TlEn e B2 bnk Y,

7235, DPAA DIEAMNEMAZ(EHET 23HI L LTa L AF I N (oA A o a2 Hl g SRA]) oFHA
EBEZONTZM B a L AF I REERAOBSL LT »~ M2 DPAA 0.1 mg/kg % H[AIfgEN#E
B3 0% 1 mgAs/kg & BRI OG- 20 L7238 Clx DPAA OHEERICR X 7228 bix7e <. FAR%IC
Lo TIIAENERMEIE T2 AR A L8, JEiHEEDRITEV LD EE X iz,

F72. GSH ORHDRIARDDEEFR (v -GTP) OBLEH] (GGsTop™) . GSH T LEH.
EREX L— MIOPEIHEED R IR EB 2 O DPAA Liflit L U ig% RS L2156
2, ER BV UCOMPPEERERIIE T L, EMRTOoeREE L UVREDL EBICKTLTY
oo ML R LB LU ENEAEREREERT 2 ZENMON TV, e £ L RERICHE LR
S DPAA EEEERAEZTERNRT 5 2 LI2 LD FlEICI 1T 5 DPAA OFRAILT STV 2 AlRetkEn %
ZHivd 262,
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4. BEMEREFICK S DPAADEH
41 2AHEHE

DPAA DRWEFNEIZ OV Tk, NIOSH CKIEE ST 55l 22 241 AE #FJ2FT) @ RTECS® (Registry of Toxic
Effects of Chemical Substances®™) (2~ 7 A|CH[ARE QG L7z & & OFEBBERE (LDsy) & LT
17 mgkg EWIHERERESNTHWER D | Zhide s 7 oREZSIHLEF = andHEET — 2%
MHELE 22> TRY | AT — 22 L= Z A, MoDL = 0.017 gkg 2 Lit#i STz,
MoDL (% mouse oral dosis letalis (~ 7 AfEOBIEE) OBE T, ~ 7RI 17 mgkg Z#% 05 L2k
WZHEERHLNTE W) T EZERLTEY . BEERIIAY (LDs iXfHiE) Thoto, k. Z
Na e F/ET 25 & DPAA D4y 8705 262.14, EHEDFT8N 7492 TH DS, 4.9 mgAs/kg (=
17+ 262.14 X 74.92) L7275,

LDso ([ZBI LTl [EDHDHE LW I b <, HHEOMEL ML ETIAMTH-TH, 15
FEME DR AN 2 G 0D 72 < g, Zolew, FEMER S 5 LB Hbivsd WHO (2001) @ EHC
224 (TR S LT B b LA D LDsy 3 4-1 12, At FLEMD LDsy 23 4-2 (TR 30

R e BEAWICO N THRL L, e GRERND#EE) O 20mgke, e Y va0 (7
WINTES) O 14 mg/kg D/ LUV D LDsy Toh D08, #i b Fe CIXENCIRE TG L5 A3
105, B F o A7V ANTELE LIESAICITRN 20 fFRE <, BEHBICE DN RE N,

— ., EfE e BLEVDORBED THHE ) AT LT U (MMA) ROV ATFILT VY

(DMAA), b AFAT AL A FH A K (TMAO) ., HHEWR EICEL GENDT LY ) _RE A
VIR EOGE FLEWD LDso XM © FLEMOME XLV R 10 5L ERE WA, MMA Tl
7 > S Olin, DMA TIX7 v b OPEDEUNT LDso IZfELA EOENHZ BTN D,

7 4-1 EHC 224 [ZERD & - - ik b LA D LDsy (BfE)
WA | R | | M | B (mgLfsfkg) (HLI;;‘; : Hit
[ =i ~UA | S | &0 26-39 34.1-52.5 Harrison ef al. (1958)
ifi b i ~U A | BERLIR | HE | RO 26 34.5 Kaise et al. (1985)
i b g T b | U | KE-ME) BRR 15 20 | Harrison et al. (1958)
ifi b i T b | OERIE || R e 145 188 | Harrison et al. (1958)
ifi b i Zwv b | OpUR | e RRDP 293 385 | Done & Peart (1971)
it T 1) A Jw b | R | B gER° 24 42 | Done & Peart (1971)
il 7 Sa N ~URA | S | AN 8 14 | Bencko et al. (1978)
BT hYA ~UA | S | B AN 21 87 | Bencko et al. (1978)
G ol Wl Zy b | S| AW | EEA 4-5°¢ 9.7-10.9 ¢ | Franke & Moxon (1936)
B ET M) oA Zy b | HhFE | A MEREN] 14-18° 34-44° | Franke & Moxon (1936)
b EEIVY T Fu b | ik | M| gD 53 298 | Gaines (1960)
v FEen Zv | IR e | &0 231 1,050 | Gaines (1960)
v BRIV v b OERIE M| RREZ > 400 >2,400 | Gaines (1960)
© en 7 v b | EE M| R > 500 >2,400 | Gaines (1960)

o a [ ZEIZRE TR G, b ITB T F oA 7t AR THRE L7,
BH; AR O G (a0 b BN . BRI BIAPITEST, IEREN; MERERNE G B RS
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# 4-2 EHC 224 (2RO B - - FHH v FLAEW D LDsy (AlE)

B E HLAD BwRE | W | M || D@ it

(mg/kg)
MMA 7w | R HE | RN 1,101 | Gaines & Linder (1986)
MMA Z v b OERIR e | #E0 961 Gaines & Linder (1986)
MMA Zw b BEFLE | OME | B0 | >2,200 | Gaines & Linder (1986)
MMA ~ A | BEILE | OHE | ARND 1,800 Kaise et al. (1989)
DMAA Z v b DAL HE | RA 1,315 Gaines & Linder (1986)
DMAA Z v bk DAL M| RO 644 Gaines & Linder (1986)
DMAA v M| BERLIE | B | RO 1,433 Gaines & Linder (1986)
DMAA ~ A | BEILE | HE | ARND 1,800 Kaise et al. (1989)
TMO ~ A | BEILE | HE | ARND 10,600 | Kaise et al. (1989)
TVE)INT By ~v A | BEILIR | KE | D | >10,000 | Kaise ef al. (1985)
7AIAFVTVIZgb gAY | o A | BEFLR | ME | R0 580 | Shiomi et al. (1988b)
FIIAFVIVIZObAE AL |~ A | BEFLIE | ME | RO 890 | Shiomi et al. (1988b)

DPAA IZBARFUTITIBEFIE L2 WA BLEMTH Y . DXL #EIL DPAA = & Te /KD
BAICIZIEIR OGNS Z LD, KEEIZ LD LDsy DA LEENLI, FDO L 9T —F 135
ST,

4.2 ®m~hEEH

DPAA % [IE# G Ul — Mgtk (G~ P ilagih) m R OB 2 ko Bk 11R LT,

F7-. DPAA OB#EYE THHE /) 7= AT R (MPAA) OFEREZRIE 21, 7=/
AFNAT Y U (PMAA) OfERZRIZE 31TR LT,

7 v N TlL DPAA 5 mg/kg/day % 28 H[J5RHI#E #5925 L -EX 10 Pt 3 P (BLF, 3/10 Pt &
LTS, Zob 1 PLIFERSE, 1 VLIEEWIM 3 B ). X 6/10 BT Len Y | v X
Tl 5 mg/kg/day % 5 B FERHIFE OB G LTHIETIT 7 < 343D [ 50 ppm O EE THKIZERIN L CTHE
HEA 10 oo~ 7 A2 28 HIEEES: (BRK$G., 1 8.7 mg/kg/day, Hff 9.9 mg/kg/day) L 7= 78R C I
1 IEDOTETH-o7= 3,

PRERA~DRE ITEOZ b ZE 1) ITEHEZEG LD T » | 334730 <y 2 313237739
=7 AP 240 CHEIN TS, LavL, 5mgkg/day OfROHE5-TZ v MMIiE 10~15 H TlE
ERBUTHRFI R (RER) B2 23 [ v~ U XA TOHBUIELS . K 5 BEZICR > TalK
IZHBND X DIl -7230 ) £, 2 mg/kg/day DFEAFG-THET v M2IX 71 B B2 S AESEA) R
HORE) 238, 78 H BUABRITAI Y THA LD K D2 o723, MET » MR PRI EE O
HBLE < Y | HET v b ~OEK&E S (1.8 mg/kg/day) Tix 21 B OEL TH R & DO ffeE
RITA SN2 o724, {EY /LT 2 mg/kg/day @ 100 HE O OG- TIR2PLIZI A7 r—X X
BROFER D BE G4 NI 572720 T D 2499 | 41z 50 H OIS /LIZ 1 mg/kg/day %5 100
HRERE O35 L-3kBr 2 | MEREDH 112 1 mg/kg/day % 28 HEFE 05 L7238 1) CTIATEI DL
AERFRRRIEIR X 7R > > 7

A~ DFENZDONWTIE, 7 v M TiE 28 HRERAEG O 5 mg/kg/day #. 91 HFRE D& S5 D 2
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mg/kg/day B, ~ 7 2 TiX 28 A MK G- 5.3 mg/kg/day LA EOFE, 5 M H#E 50D 5 mg/kg/day
BECEEOHEN, GOT X GPT. ALP, A U /LB L 72 & Ol K ONHE A RS E % R~ 2 3l o
S IR D MER I BTN D B30 B CIE 2 mg/kg/day O 100 HREJ O O#HETH 2
N5 OEEFRIEME DB BT 1L 720> o 7278 240 | 1 mg/kg/day % 28 H[W#E O &5 L= YL ¢

ARk O ZME (A, 77U Y RO RIEVEIIRE) Ao/ @

7w F T 28 ARIRRAHKSG D 1.2, 5 mgkg/day . 91 H RO E-O 2 mg/kg/day #f THRMLEREL
RNNET B EURE, ~v 2 Uy MEOIK T EOBMEMA A B, L, 28 AR&EE T
VIR OO BE S SE R EEIR T 2 AU A MR M EREL O BEIMNE 2 B S, B BE O Y& M AR AN D LT

[ZxF L, 91 A ML CIIMRMEREI I L2 b O 0B8R F 1372 < IR T A5 %2R L
TWe Y, w7 ATiE 28 ARIFIKIREG-DOMED 9.9 mg/kg/day FE TEMAEM 27 H A28, #ED 5.3
mg/kg/day FECHED 8.7 mg/kg/day FEIZIX MK ~DEEIL /D> 723 /L TlL 2 mg/kg/day @ 100
H [ D5 T Mg~ DR BT BTN 290

T, T hTIE 28 B O ES-0 5 mg/kg/day BE. 91 B[R 085D 2 mg/kg/day BE CHfR

DEBENHLNTD, RIER~DEELIEET HIOICERM LY U EKY 72y Mg Tl
DPAA (TR L7221 kIFER D biig o7 Y,

BrAEVHIZ DPAA 285 LIEREOREIZONTIE, A% 4 BEO T v M 28 G 05
L72#BRC, 0.3, 1 mgkg/day HEDOREDIRIMERE DA BEARD > 7223, ARIMEROEALITEM 72 & D
T, EFEBZONIHMEHEMT 2 L2 b0 TR ZOFIIRMERE N 28I 5
RPN 72 223, B R E ~DORBELREENIC LB bbb hole, ZOMITIE, 1
mg/kg/day FEOMERE TR, HECARRESCIFIBE RO ERA LA, ITEIOE L0

FRIEIR DO HBLIZ 72 < . DPAA I3 EEMIZ 3 L TREBNZIRWEIEIER 22 S I3B 2 bizn o
7=,

INHDZ LG, DPAA O FEREEAHMIT A « REgHRER, MFIEL ONHESR, ks &%
S22, DPAA OFMEIZITIFAENH VY | T v FORBSMENR S &N o7,

DPAA # 5. IEZ OBHEMEIZOW T, 7 v hoo 28 HERE O &G 91 BRI EG ORER T,
B 7 A & T RELZ 1L DPAA IZ &> TRBLL 72 ZEDIE & A & TR, ZILORREESCHBLO N 13 7
SREEMEPRBO N b, BEMEIRFEEZEX LN, Ty FD 28 AMKETIE 5
mg/kg/day #£C 14 HHOBEIEHIFE TR & 172 IBIZIREEA 2 H 723,91 H %50 2 mg/kg/day
BECIT 2 NIRRT R L2 Y

DPAA DBEME TS MPAA @ 28 AR A G- TIL, FX « REHHR R~ 8 T = T =
# (15 mg/kg/day) @ 2/10 PCCTHLHHICIREN A HNZ7ZT THY . PMAA @ 28 HFRX &5
Tl HER (5 mgkgay) THHX « RIFHRER~OEEIZHL ONRD > T2, A~ DF 2
MEBITHEHABHETALNTL, ZNDDORERI G, DPAA K UBEME O BMEL T 5 & |
DPAA >PMAA >MPAA DIETH~7- 3,

B BRI X BB OV TIE, 1,000 mg/kg/day &9 & HETO 7 HER SR CTHEA
PRHFIRDIER 72 £ D DPAA IZ L% & B R LD EMEERIEA B2 DS, X « SRR~ D5
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BB Lo T2 ),

4.3 REISMH

DPAA % FE# G LTz — i tEakiy (RWIEME) R OME 2 (T 0Bl 4 IR LT,

MEfED Z >~ M2 0, 5, 10, 20 ppm DOFEFE T DPAA % 1 RIS L7-ikBR Tld, BoukEN S
Koo 7= P 5B THMET 0, 026, 0.48, 0.95 mg/kg/day, HET 0, 0.35, 0.70, 1.35 mg/kg/day TH Y| \»
THOREZ S — R IE~ DT 22 < | ARSERITHEBL L 7222035 72, 20 ppm £ M C TR M OV
OEEEM, ALP, v-GTP O EFICHEAZRD, MEHEOSETRAE OJLESC ERGRER, B
MROFRAEDN I BTz, 7235, 20 ppm HE TH DAV HED M/ MRIE, D~~~ 7 U v MEREAD T
BEEDH LB THoTR, EH6ICH HEMBMEN 22 < BB 720, BIEFHERIL
ZLWEEBZ LN B

Fo, MEEO T~ M2 0, 5. 10, 20 ppm OJRE T DPAA % 2 UKL L3 B Cid, ok
BN OROT-FHEGEITHET 0, 023, 045, 0.91 mgkg/day, #TO0, 032, 0.65, 1.3 mgkg/day T
D WDFROREIS S AFIER O HBIX 225 7228, 20 ppm BEOMETEIE NS S0, FIREOME TATF
M CREAREIIARITER o 7, IR OM B % OFE 3 B 1T HED 10 ppm DL EORER Y
HED 20 ppm BETH BN LTz, L UTPAIE & 72 > TEER L7- 20 ppm BEO M 33/51 PL-CHAIRE
B A OAE & U K DR NBAE OPRaR, FTNALE OAN A Giv, 79 H E TITHT TPHSE & 72
> TR LT 20 ppm BEDE 4 PE D 3 JECHFRALE OJRIEN & BT 949

MERED~ 7 2120, 6.25, 12.5, 25 ppm DYRSE T DPAA % 52 HIEKE L L7-3BR CIE, flkE
MNERD - EIZHET 0, 0.75, 1.57, 3.17 mg/kg/day., #ET 0, 1.05, 2.74, 4.79 mg/kg/day TH 1 |
WTIVDOREZ & —fRIE~ DR T e < | ARIER D BT 727 - 72, 25 ppm B D I TR N DAt
HEEK O EEOA BRI, M (8/10 JT) CTHHEMA 2B 07, HETIXZ Ofizd 12.5 ppm £
® 1/10 PT, 25 ppm BED 4/10 PETEMAHE J . 12.5 ppm BED 2/10 PETHEA S A, 25 ppm BED 2/10
VCCTERMENTHIAEEIENR 2 DT, WIS A EEDH LB TIERN-T2 %9,

T, WEfEO~ T A2 0, 625, 12.5, 25 ppm DO¥EE T DPAA % 78 #M (1.5 4E[M) fRk&Z 5 L
TR Tl MUKED DRO TG EITMET 0, 0.69, 1.46, 3.03 mgkg/day, HMETO0, 1.09, 2.49,
5.43 mg/kg/day TH Y . WT ORI & —HARBE~DEE T2 < | FRIER O HBUT 2 o T2, 25
ppm BEOHELE TARTEHMO A B, M CEFROAERE IR A LI, 12.5 ppm FEOMET &K
HEHINOABRIBIN ST, ks, EFROBETIRBEDEREIT L D KER. HOKEDOHEN
\ZfE S DPAA BERE O/ ENFRKR LB 2 oY), ik 8 Hvb HIPE, #23LHIE T 0, 25 ppm
DILET DPAA Z KRG L, BEFLZ TR~ ¥ X L RIBRIC 84 i & CHROKEE G L7-#5 5%, 25 ppm
FEDOMERE TREINOA B 2280, HETHEAIX EEOF B RN b 750

ZDOX DI, EH~THIR O DPAA %5 (1.2~9.9 mg/kg/day) TT v bR~ 7 A A LI (B
i), #HERR, AL ORLER~DEED 5 b, KW O DPAA 5 (0.66~4.79 mg/kg/day) Tid

D 12 SIS ONIE R~ DB T Th o 72,
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4.4 HGE - RESMHE (REK~OEE)

DPAA DEFE « FEFME (RHERA~ORE) BB R O 2 (Hk DRI 5 1R LTz,

7 v FTIIARRZONIER ., B ROFTELERORAERITH BRI Y | FALTHRE
BEIIHALNTORNT & 2 | DPAA IZIMEFEEIZ VWb D EE 2 BT,
AEFHAEICH T DB OV T, REAT 14 AL RRMIM AR TR 7 B B £ il n s
L7727 v b® 3 mg/kg/day B TIREEREAVIZME O IR ZRBEROIR TR LT, ZIEFRITITE
BII7einolo, E7o. 3 mgkg/day BETITWIBIIRIE E~DRE L U TS, BREM OB D
KT, BHIFECHE. ERAT# 2R S CNTRIRFEEC RO INA A bz, JRK & L CHEED R AERE
VITPE S AL & MEREAE SR ~ D EFERY - TR 2B KV A LT B LD TR B 2 bz ¥,
-~ 7 A1 0, 12.5, 25 ppm DI T DPAA 4Tz 8 H 2 HAHR 18 A £ THUKE 5 L7/ R,
HHPE S PEVRAR BEFL R B 372 < L WIRMBIZRICB W T S R S RIER FFT R S 2202 729
m%%@i7yﬁ:o20Wm®%WTDMA%%m&5L MFZMLTEZ T BB 21 H
(HE#L) £ T DPAA ZI<EEL. BEFLRZRIIRET v b L RERIC 12 M £ THOKE S L7 DD #E. 6
HEE T DPAA K L= #%IZKiEKZ 6 G L7 DC #. AKEK%E 6 @l £ THUKE G
L 7-#%I\Z DPAA % 6 BEREOKEL- L7z CD B, /KiE/K%A 12 i E THRE L7 CCHEAREL T 6
EIREE, 12 WA 2 FEOFTEER 2 FhE L7238 ClX, DPAA OEREITFAMORT v T
5.6 rng/kg/day 4~6 M DT 3.1 mg/kg/day, 6~12 HErD I T 2.1~2.2 mg/kg/day Th -7, &
DR, JITIT DPAA #2512 X 2 KBGO RN b, A—7 07 4 —/b RikBR Tl 6 Bl
DC F£& U DD #£. 12 #ifi> CD #£. DD #E CHRBEIERE, TR~ OMEAREAA B ITHEN L
7=, ZEEEEEEEE BT 6 @lH DC £, DD B, 12 ##n CD #, DC #£, DD #f CEXMIL
DB HIERIZAD E TORFMBEREIZE D -T2 &b, 6 HEOEIEMN S -7- DC BETIX
— 77 4=V RERBROBAEIZIE N A DAL b OO ZBR[EEE 3R O B 121X EHE XA &
iginotz 315

F£72. 5 ppm DR T DPAA ZHUKEE LT~ U ADORF 2 U TIRIALEIZ DPAA ZI1EX<&E L
Te~v U ADWTIE, 7T EERLARRIC I L 7 BEEEERC 7 HM O b L—= 7 HEUZPE 5 ifE o m
F (RO T 5 £ CORMOIER, % TIEEOBA) 13RI ~TH Y | BIRERE
B OVEZRAA TR BB CALZEZEOTLER A LN E@E ST D D

— 5. MET > b ORI O AT 0~1 mg/kg/day Z 58 HI#E 05 L, R:HA% S LT DPAA %
< EE LA RIS 28I W TR, AR —RIR R KT, BB IERE b, RO UG,
BN IRERRE, FEBERE. AR O W TS RIS o7, MR 7T H B B i A R TR
20 HE £ CmfilEnib-Lic 7 v holid (F) #HWTHER 4~5 BRI LA —7" 7 ¢«
—/L FRBRCIE, HIEHEE ((TEhiEny, XERE, S2b B30 R, SV SAIeERE, i
. HEREIE) D95 b HETIERKIEHAED 0.1 mg/kg/day B4 & O 2 TORRERETYH LAY [
& FREOW TR A B L2, MECIREHED 1| mgkg/day #E42 & H7-2ToOHRS
HECTWINOEBIZCOAERREEII RN o7z, L L, 8~9 Wm0V T IH U 7= 308k Tl
@ 0.3, 1 mg/kg/day #., D 0.1, 0.3 mg/kg/day BETYH BV [FEBAEIZHD Lz, 2D,
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fER 7 A5 0, 0.01, 0.03, 0.1 mg/kg/day Z# [FIERICRR DS L72F > FORT4, 8 mICA—
77— KRB A I U C ARG LRSS 4 B OERIFIZ 0.1 mg/kg/day FEOMETYL S B
D [EEA B L2 DA, W TN OROREE B IZH A B 72217 < PEIOREREEC
mg/kg/day B T b ATz 4 I O Z I TMERED WA U, 8 Wi DAIITITIHFENEN 2o T, A —
T T 4 =L RRRBRIT, RN - FEEMRERIEORMEIC BT, JEEIMECIRRITE A HIE T AR
BRELTLIZLIEAVWORE OO, A7V —=2 7R BrE L EMNT LN DO THY , £l
EEH OB IIREECTH 525, 0.03 mgkg/day TIEFFRBR CHEEHH SN2 WFNORIEER
IZHHEORWZ ERMER SN Y,

F 7z, R 50 H B2 HEE TOH 100 HREIZ 1 mg/kg/day Z ifil#E O #&5- L X< ES
VOYLT, Atk 30~40 BIZFENE LI RER A (B ). SR AOG, BRREERR, BEFLAUS) 125
BIIH NI T2

RE, ATERBROWEGIIZ S, ZOMIEITRIREDE e & Fx OB 2T 7 ATRENE
N, RBEROE h~OIMFRIIRETH D Z L ITEBERLETH D,

4.5 EIzFEEH

in vitro BRR TlX, * A X F 7 AH (TA100, TA1535, TA98, TA1537) . KEGE (WP2uvrd/pKM101)
D 5 Ekk A AW T8 IR 2R BB Cl, RENETELR (SO mix) WRINOAF BT 3030 b TRtk
FERDVF DAL, DPAA ITERFHEZF SN eEZEZ bnikc Y,

F ¥ A =— AN LA F— itk (CHL/IU flifa) % 7o Ge R B2 E R Tlix, S9 mix IO
AEICE O TURAMEERT 2555 L, EKREERT O Dyl (DA THMILD 20% 2 24 255
HEIHDHTD z%ﬁ%i)i@%%@ﬁ&@wmmﬂ%M®*#Tfo%mym\wmm%m
DA T T 0.92~0.99 mg/mL, EHEALERYE 24 FREREALEEC 0.11 mg/mL THo7c, UL, HEE
[ZOWTIE, ARFRLERE S9 mix WO T CHEERFMED IR WERNH LR, Z OO
S CEA R FE L O HBUBEEE 1T 5% AR CTh o7, Fe, %¥4:~XAAX&~%%%ﬁ%
fakk (V79 M) T 24, 48 RO G EE I CYLEAMRMEIE R T 238 Lens, 2l L Ei
FETIE o Te, B BRI OV TIE 24 RERVLEE CREIE SR D o 7278, 48 FpfE LB TRV A
FETHEEN RN, ok, AADRERO LR Z5 S8 2 U7o R Cik, R R QYRR RIS
53 SLEARRE O WM ELF e OV Z AL & 2 B U 72 AR DRE I N DTz 3

invivo BR TIX, 7 v M OMEREIZ DPAA Z#E H#&5- LCHEHME L 7o/ MERBR Tl B8/
REBRBE I AR & A E 72D 70 <. DPAA IR Z A S 0 (fath) &2 b,

4.6 FEHLAM

DPAA % [AE# G U T2 3803 A ekt SR O 2 -k DRI 6 1R L7z,

MEED = >~ M2 0, 5, 10, 20 ppm DIEFE T DPAA % 2 fERIMOKIR G- L=k . JEE O34 R
BRI o729, £i=, Mo~ 7 A2 0, 625, 12.5. 25 ppm DOJEE T DPAA % 1.5 4F
IR G LR R, B ORAERICH BRI R o7 D, 2Ok, BEEEICL D%
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D AMERBR OFER DB DPAA IZIZT v b RO~ 7 Z0T5xf U THD AT &l S a7z 5490
— 7. EMIO CD1 ~ v AZEM e R R ARG 35 &, B LI R ORETHFRE, M. &I,
MECHIR, 7. BIBOEENAEREICRET I ENREINTND 559 S SRR BT
R, A A EL TROKS L, B b~ U X L RRRICIRICR 52600 5 L ECI3n5E, 1t
T T b IERE O AERICHEREMN A LN X 51270 | METIIREHOH DX FEITHA

T, MBS DSK 3 fi5. FHMAEE 25K 6 fi5. FE K 35 fFM L7 L dE S Tng 7,

Z D72, CD1 ~ 7 ADMEIZ 0, 12.5. 25 ppm DO T DPAA ZHER 8 H2x SR 18 H £ T
AEH L, o4 84 Ml E CRE T 2RI < BRE. 25 ppm Z4THR 8 H 2D HIE, 23
Hizm LTS L, BEALZ TR~ 7 2 L RERIC 84 Bl £ THOKESG Uiz — RIS BEEREL
THES D F AR 2 3R U 72,

Z ORER, —AETEIE < BREOMERE R ORI < EREOMECITIER O R A=A B AL 72 0
o7z, FEIRERIE < BREOKE IR IRIE O J8 4 SRICH B 2L 72 22> 7223, 25 ppm B Tl
JE DAL SR B e N 23 A2 B 4, T R AE & TR 2 & o 7 R AR 3R1% 12.5 ppm DL EORET
ABIZEIMLIZb 00, ZORERIITIHEBRFEDR A ORI -T2, TD X HIZ, DPAA Offh
AT < FEIZ K DB ORARDL TR b ROBBRAER & RE SR> THY, DPAA BIHERIT< #
BEOHE~ U A H LN MBI ON T, WIS ZORAERERBRBEOHBNICH -2 L
15, DPAA ORMGEIZ IS KD BNAMEOFEZAMICH RT3 TERVWEEZ LN
oo EDIT, HEORICHOENTBL TH ST LD, ZORMOME~ 7 AR D A 1 =X LI
EAAHEME L E 2 B, B b~OIMFEICOWT O R TH -7, 2D, BIFBRIZ TEIT LY
B LT~ 7 ADORFEEIZHOWTIL, BAEA T =ALL e h~DOIMEEOAF A2 B INFESR TH S
PICTDMENDH D EHEZx BTz,

B, HET Y MIEBAMEDOY=F = }r YT I (DEN) 0. 200 mgkg % fEIEN&E S L=
2 %S 0, 5, 10, 20 ppm DOJEEE T DPAA OKE 5 % BiAh L, DPAA $eH-BHAA D 1 HE#£IC
T D 2/3 %5843 B0BR L T 6 H[H] DPAA D5 Aot 1F T i e ATIR O RiT20S AR 28 DFERE T do 5 GST-P
Bo A 51X DEN ALERE T O ABIZE 41, DEN L& L7- 20 ppm (1.6 mg/kg/day) BETE O L
FITA BN L7z % F7o, iR 2725 5 BEORBNAWE % 4 WD > THEZ
v MG L, 5 B2 5 DPAA % 0, 10, 20 ppm DOJEE T 27 HMHOKE L U= R. 20 ppm BE
DO FFI& T GST-P BEtEAIIRIE O b imifE, IHENEORAER L BARNAEICHEMLZ, LrL, £0
=R RE (BEbE. B, FRRAR. KBS) Tl DPAA G X 5 FERELITA BN -T2, =
NOORERNS  MOFENAMEIZ LD T v N OFFIRE OBE RIS 238 AER 2Rt 51
B (Zuaxe—va 1EH) A DPAAIZITH D LB X DLz 496459

4.7 HRaEHE

INET, VZ7xz=nZuauar iy (DA) RKVI ==y T )Ty (DC) Lo lzbhh
F (K LoeBH) KO0 bL0, ZOREME D DPAA, MPAA . PMAA 72 E DAL FELAEW
BT 2 MITIR N2 b D L <, T OFMEIZ DWW TR — DAY T - SRR KV R
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B CRRBR L. FIXFBOIZEHE L 72 B3 7o Te, 2072, Hhkll 2 0BT 5 Gkt Fbh
Y. B Z AL ORI Th LA FLEMEFEOGE 18 FEHO £ FLAEMWITHO>WT
BHERBRAITO, 2O OEEE MR T2 L Lic, ZOE. 7 v M EOFEREY
ERANWTHTZT S RRA » M UTeBEEERBROFE S & 2 b, FHio £ B2 EED
XIS CTH 2 Z &, e FOBmMEITMIEN O T A —/v (SH) H L OFEAIC X M oM E & &
ZONDHZ EREND, BEHEORMLBEE L, MREERBRIC L VIl IT) 2 & L,
HURFEIERER TIZ %o ORI 2l & L7223, FEESCIR O R 2 BB L, kb EH
SNTWHMEEDO—>Th D MESmMiatk (HeLa M) AL, B BETER
LB % & Te ks i C HeLa M % 24 BERSSE Lot MMM REERIEME 2 HIE LT O,

# e FEAWITHON T, MRANBIKFEERZEME O EMR L 0 B L7z 50%ERE (ICs) K&
TN DPAA O ICso % JEHE & L 7= AR5t 25 (DPAA O 1Cso,” & FALEBM D ICs0) % 5 4-3, 1% 4-1 1R,

3% 4-3 MR EIERERE R (HeLa AfAR)

Ze fams, 5 | i | ey | R
B U7 =)L 7 aua7 L (DA) C12H10AsCl =i | 0.801 200
U7 2=V T ) T i /(DC) Ci3Hi0AsN =ffi | 0.567 280
BhEd~2% DT 2 =)V VY U B(DPAA) C1zHu1AsO: FAfh 157 1
ARERILEY | £ 72 =170 LE(MPAA) CeH7As0s Fiffi | >201 <0.78
T == AT YA F T R(PAO) CsHsAsO =i | 0.0557 2,800
b A 722V V)Y L (BDPAO) C24H20A5,0 =i | 0.707 220
7 = =)V A FLT VY U TR(PMAA) C7HyAsO;, T 252 6.2
NV 7 ==L )L (TPA) CisHisAs X ii] 200 0.78
KU 7 = =T VL F ¥ R(TPAO) CisHi5As0 A 460 0.34
R E LAY —fb e FE (e As;03 — A 1.64 96
el hU oA NaAsO, — A 1.68 93
Tk b FH(E ) As:0s A 26.9 5.8
=T IAT SN Ca;As:05 Tt | >422 <3.7
LR R U U A(EKF) NaHAsO4+ 7H,0 | Fifffi 83.6 1.9
TR e REEW) F ) AFAT VY EMMA) CH;sAsO; F A 886 0.18
PIHITCHO [ o 4707 1o BEDMAA) CHAsOs | Tiffi | 151 1.0
ARERIEED 1 > (AsBe) CsH11AsO; FuAth —° —°
DA CHREHRINA
LTSN | p-7 A =L CsHsAsNO; Ty 1,410 0.11
ARk RLEY

¥ :a)DPAA D ICso & 1 & L7z & X OMXME T, AT 2 r ¥ TR LT,
b) FAKRIREE T H 20% L0 EOMAIN LK FEERTE ML E 237272 ICso ANRH AL 72,
HeLa #fifdCi&., DPAA Offifaztl T e FLEW OB TH LA E BILEWMD T A F v
Ty Ui (DMAA) EIZIERILCTHY . e FEEMORLIREE (AL OFAN) TEMEL L
2l A BT EMITHEANT MO e AW O R EtETmn e WO R Th o7z,
ZD XN, =i e FEEW D) DPAA Z G Al b FLEHOMEEL Y bEn e v
IRERIT, K42 IR L2 T > ML & N Rk (RHMVEC #if) o0 | < o 2RI
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fie 2 Z oA EER R T HR O b T\ b, RHMVEC #ifid Tld, HeLa Mz H~Tafikry
(AR R 1T 50 < BlAu T 7273, DPAA OMa#EMEII IO EE e F ket (e rY v h) &
FRRETH Y . ~ v 2RI T3 T & =i v ZEamohH Th -7,

F72. RHMVEC #ifil, ~ v ZGRIFHIIT 6 2 MfaatE & Mian b RED A A @& ORE Tl
W& ORI RV A B v, TS T =AMl b FEAEOMIEER @V OIX, =flid b 3
LA ORBEN~DOE D ABRENE N EITER L THWEHDLEEZ SN TND L0

10000
1000 (EffDERIEEN) T CEEDOERLEEY)
100 g [ N

£ 10 — o N

7

= — H - — H
e
0. 01 NEN N ST : :

& o e s 4 o5 & AN - ; 7 "\' = <
S g g r o 8 X C 2233 & Eugo
A ox oa N dEeaa B N vl 3 4 3z T D=
2z 2 N 523 N 2REXT R R K § 280 38 L
RERZnga, 87 8 ¥ RENE~E 2 g N 5z 2 #% 4
Qein_£<[\-LH:| g I 2E2x2° i Dgl\gl'\g.ug = P
TS RE 2 S R R 2 L RENS3ER® N u
HooHo % ] S 2 2 N > ° &
NN 2 H DN b 1 =2 < !
TN oW HoW ol ow [
H  H = & NODNOH —
IS = NN N R
4-1 & #EWO HeLa Ml Z6t3 DA% M (DPAA Oflifa B 25k~ 2 FR6HE)
(RHMVEC #lifie) (~ 7 AHHRITHE )
1000 _ 120
() (=)
100 5100
u S g0

ﬁ—; 0 T

L — I S E_r: 60

oo

2 01 H —HH R4
0.01 H ( EENE .- 2 20
0001 1 1 ||_| 1 1 1 1 1 0 1 L """'I L """'I L """'I

£ Fd D Ay .
B8 2B B 255 0 1 10 100 1000
I L IR 2 2 £ . 288 o
E3rZ ERERT B ogigag = BEBHYL (ZH) RE (mg/L)
ESHESERTIR A S TN == —®—DPAA
~ O~ ~ . HH S=ES=
'~ W e 2=a=y —A— EBKFRZFM0L (£KINE) (RiE)
NS
W

4-2  RHMVEC #lifid fr O3~ o7 AP xF3 5 & RS o FE x5t
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4.8 TILEAFAUBAERORBELEENE

e BILEDOFEERIRPREMITE ) ATFAT LU (MAA), VAT LTIV U

(DMAA) ThoH), eFE LI NVEZFA L (GSH) OEEEMBIEHHFICHRtt SN Z &R T > b T

RHHNTEY 970 ZfliE TSzt #FE GSH OEAERE TRHEY & LI REHRIE S5 L
SHEESN TS P GSH L iX, ARANORLE KNG T2 L & b, AFEmEL 7
B FF ARG Z TR L CRIAMCHE T 2 MHEERIC B BEE5 T 2WE TH Y | MM b AF7ET
BH5, MIFEPANIZIE 100~1,000 fEEEE TEE TV D,

bt N ORFEMIE (HepG2 Mifld) % AV 7-akBR Tk, MIEN GSH OF57B4LEL T DPAA <° DMAA
O Z AR T S, =l M v RoMaENE 2 L7223, 1ER~D GSH IRINiT DPAA
O TN % 58 U, GSH #5812 & - THETR S 7- 68k b 38 O Mifa # M 4{X F &, GSH 7% DPAA
ORI Z BT 5 Z L AVRIR Sz 3%, 27, DPAG (DPAA & GSH 0fiéaik, v
X)) & Ak L CHIEEENE 2 et LS 3. DPAG OMIfazEIT DPAA dFJ 1,000 fEmE < . ik
PN GSH OFETBAVER THIMR S 4, B8~ GSH INTTIX T L72 777, DPAG Ol ~DHELY
IAZE DPAA ITEER TR, 2864 10 52 <. GSH O TE Y AL TR (THH S 4u, Ak
BAFETEIN U=, —J7. DPAA OFIENELY iAZ EIE GSH OUINCAEVE L DR B % 52 1 F 7o )
o722 M6, GSH IZ X% DPAA OiifldmtD 2 kiL DPAA O/ IAHENZL L2 &
2L DD TIE D o7, B O DPAG IE GSH {F1E T TIIHIZE TH 525, IEHFIEF T
IIARLE CRIRIZR S D728, DPAG DAl o TH U gk - MIfZE MO m WARZEEE e
ARSI B E D RRE TRV EBZ 5N TND W),

FARE O b R A2 S W AR 2 B L (RN e RNy 7 T RMEEZBD SE 2T v
NZ DPAA 1 mgAs/kg % BRI 185 L7238 i, fEyH2>5 DPAA & 3512 DPAG 3 &,
R FFICHEE S 2 e BIEAMO 5 B, K 85~95%72% DPAG Th -7z, F7-, RS 7 »
~ DIE 2 Tz 3RBR N5 | Tiflid DPAA & Heigt L. =Alic> DPAG O J7 28I AR ML ERIZ B Y GA F
NTCWBZ ENGIoTo, ZDZ EiE, DPAG BIIKGES L, BT A aEniidngd 2 &
CEVAERLIZZMOY 7 = =V e FLEWDBRMERT O X XV EFEG LTI EEZLND Z
EMS ., ERNT, L0 AERYE L ORIGHERE WMDY 7 = = e BALEH~E DPAA 7L
AT A LTIBILSND T &R S L7z 202D

GSH K& " GSH #a G IR DR iR 1 AR D% (v -GTP) DORHEH] (GGsTop™) 2L 2824 T
v B TCRRT L7k R, SHREED R T 5 1% DPAA OAB i S 7= D%t LT, GGsTop™ % 5-1f
DOPRF 51X DPAA LAMZH DPAG A &z, Ziuid, GGsTop™ £ G-REO K Tl v -GTP
TEMENABICIE T L, GSHIEBEIZARZICHEIML T\ a2 Evh, DPAG WL E L CRPICHEIE S
ebDEEZX N, ZD7H, v-GTP IHMEEANC K 525RA) 7 GSH IR OHINT b R 0w
BRI 7557 2 ATREES R S iz ™

DPAA & N-7EF /NI AT A (NAC) DRIFFEGIZL > TT > b OREBA B EZRITHH S
727, NAC KU GSH IF & bICHENIC SH 2R ot mE TH 2723, b RO mMEITMaiN o
SH #& & OFEAIC L AR OE L B X b D Z &b, DPAA @ As & NAC @ SH B3 S
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L T DPAA Ot R S 7R R E B R DT,

INHDOZE XD ENIZHI &Iz DPAA 1E, HFIRICEBW T GSH IZL Y Zflioy 7 ==Lk
FLEWTH S DPAG IZEH I NS, DPAG DINKSRE 51 TV F A G BRI T REZ
AREBIISEL, OWTIIMFESEREZEZT O LHREIND

4.9 #HER~NDZEWHF

DPAA %13 < #& L7c HepG2 MR D & /37 ' Z MAFERITIENT L7 fE R ME— BT L7 & v
N7 E I THEMMRIEIEYE TH DL TNV E I VUBOMISICE D b EERFERE TCH DL IV I T —
¥ (GAC) THV ., TOREEITRE, KHIKEL TR T L, 702 I VBREAICR T D FER
RLEZONTWD Y VBIEWR V2 I —8 (PAG) DIEMR T A2E> T, ¥ 1) —
EOETITE FOFESEMIEE (HeLa) CMREZEMIMERE (SH-SYSY) THAHIL ™™ | HepG2
M Tl DPAA LISHZ S MPAA X° PMAA THIHIWER 2N BivT=y, (O R0 A F v e
#1454 . BDPAO, DPAG, DPAA X° MPAA PMAA D7kt Z A F L CE#a L 7= {t&% (DPMAO,
PDMAO) . MPAA ® 7 = =/VEEZT X A B A LTALEY (p-7 Y =)Lilig) TIIAEREX
mole, T, Mle b T = = VL E KB e FLEMIZ L D 7 Z I F—EoMflzIx
METHDHZ EaRBTHH0EE 2 B, DPAA IZ X 2 IR R~DFEIZEI G L T 5 ATREMEN
REEN ™, UL, 7y MaRKIKMEEME (WE53E) T/ I —BOFRBNH 2780
7=Hoo, 0, 7.5, 15, 30 ppm DOIEFE T DPAA % 49 HH[H £ THOK G Lz~ 7 A TITENEE L /MK
NI VE I F—BEME T OBMREZ M T2 Z L IXTERNSTED,

20 ppm DR THIZAER 12 [ DPAA Z8UKE G- L7 T v NO/NRTI NV Z I VIS RIEROAE
7RRBUK T & GSH ARk R ORBUZZLIZ 2NV OO GSH BEDOH BB B4 il 3

—7J7. DPAA 15 mg/kg % Hi[a1 X% 5 mg/kg/day % 5 HFBREIFE OG- L7 ICR ~ 7 A Dfig CHE—
I B VT ARRRIR B PR 2RI IR D 7 v o il A 3 & LTeIRMEC. = b b X F LA RO
LA NV RICKRT DBERIS 2R Lo 70 o SR OB TR E <ML CTnie, £72, 2.5~15
mg/kg & B[R G U7z 24 R OFRE A b L A I3/MNMCHBRICIKTE L CABICHIIN L7225, KJik7e
EOMOFARE COBMIEZ2 < . /IR TIITEMERFEREZ W ET 27NV F Ao ~vAF v 4 —Bigk
DHEREF LA LN, TRHDOFRELE MDY 7 2=V e FBLAMRT A F e FELAWE N
VN2 i vitro BEROFER DB (DPAA BIEITL SN T TE L Ml Y 7 = = /v e F{LEWD /MK ClikH

ST DOFE IO MEREICEEICH S —BLERLEKE L T= b A MU AEFHEFRT HIGMEFE
EAEUAA NS RLD TR S, B bR R L RICHONWT S Z OIGEMEREICE R T 5 ATREMENE 2 6
Ml —MALZE I/ NMO RS & MG B 1 BFR 3 2 B M L OHifaf o431 A v & v
Tx —ThDHI®H, DPAA IZ L D/MHOREREREE XL A F L AR R= hafb A F LR IZXL DTV
¥l OEEGRL T LR AN O — L ERIREORTIZHL EO<bD EEX b, —#1k
ERWEOKTICE B2 5 /MHOMPE R T b AHMICHI TE D L INTNDE 2,

7> hO/NERIRG (R, 7 A R et A NEORAEE) 12 DPAA & 48 FEIXK T L2 &
Z A, K30 uM OFRFE TRIAEENT 50% 380 L7=23, BfgKkE —F R U 7 ATIH 100 uM DXL §ET
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HbABERMREE TR o7c, UL, MREEFMIALIER (Neuro2a) TiX 100 uM @ DPAA THE)
30%FRFEDOMBBEIRNE E V. 100 uM O B FERIKFE ZF R U 7 LTI 80% DD MR A B v Z
LB AP Lo T DPAA (T DI MEIZR R D LB X b D, Fo, /DML R,
T A MY A NMEORAREE) 1250 uM @ DPAA % 48 FEFIIE< B L1 & 2 A, Hilatkid 70% kb

L7 BB LA TH D N-TEF LT AT A (NAC) ZWINT 5 & 20% D I S vz 8

DPAA Z(I< B L7177 v b O/NtRRMd (WREEEE) IZoW TRERRIE R TR BT 21T -
ToAE R BB A N U R INE B IEIHETER 283 5 0 WE~7F Ri#fs 1 (Neuropeptide Y) |
MBI B R 2 R T W7 F Nifs ¥ (FGF-2) THEZRBBLEANRT A ha¥A
N CBIZE S, F72 100 ppm O E T DPAA % 21 HREIFUKES (8 5 mgkg/day) L7- 12 Bk
7 v NO/PET B RO FE RS S iz 3439

Z 2T, NIRRT A haY A MEELTHEEERE ML L, DPAA X BOFEL
FHM L 7RSSR, 2D OB OFREBL LA R OIS ~D T F R AR AL P, 2O
flZ & MAE LRI 7 F RS CTldd 2 DSATAE O —HB M I E EFER A6 2851 (7
RL /AP 2 ) 0) IZHABROZER B 3 | MIANIERIGIEY AT L &M 2 NI B
RALEER O RETEMAL b AN 28 b 07 2 hath A NMIEBIT 25 DPAA O 2T NAC O
I X0 IFFRTHH &z, F72, DPAA 1I7 A hu¥4 bW T GSH ORE %z 5| &
Z LMIREAN GSH Z 18 & 7=, & 51 GSH & B ER DU K - T GSH #4418 S+ % & DPAA
DB SN

TN DFERENS | MNIZIRA L7 DPAA (X7 A ka4 NN TEREA b L AD ERF LRI HH
B - MAEEENE ST F ROBEA « DWEE . 2o 7B Y U bEEO REE A2 &R L,
FRRRAE IR D FIEC M M A I T 52 ATREMES R S 7, £7-. DPAA ICBEET 5 At
FEMD T ==V AF AT NV (PMAA), £/ 7 ==)V7 VY /B (MPAA), 7 ==L
AFNT N o FHXH A K (PDMAO), ¥ 7 ==L AFNLT )4 %% A K (DPMAO) % DPAA
ERBEICIES FE LT 2 A, PMAA OZA)S DPAA L [AIBED R L R LIZd, Z OFLEIL DPAA (2
D LNSHholeZ e h | MR A~DEEILDPAA ICL Db D EE X L *%)

DPAA 27 v h/NIMESET A hath A NI HEWFRFEL LT, MlaNo ¥ 78
VRIS LD EBIREY AT LAOETHDH MAP FF—F LW ) U UERLEESE O RE TR AR
ENTZMR ) [ 2D MAP FF—E OLEAEZ HV CEEZAIC DPAA (12X % MAP ¥+ —F D5
HIEMAL DBRENZFAR L7 & 2 A MAP 5 —F 3 DPAA IZ L AL A b L RIS KT D3 E
Fi. BRERF OB LA B RO - MAEEEIMEXTF RO A HE L T\ bd Z &2 60
Lo 3489

PLEDORERIZTIC T v MK R T A A R THRLNTELDO Tho72Z &b, b MHRD
BRAbAMANE A FAVN T DPAA 1T & 2 Mla A9 5 A5 D 3l 22 58 7o, 0 L 7o Mifiadkix T98G (7Y
T HAMIANE) . U25IMG (7Y 7 23EMAaE) . 132IN1 (7 A e A h—=), SK-N-SH (Fif&2EH
RefE) . HepG2 (P HIkHMiAE) . MCF7 (LI HORARA) . AS49 (s ki) T | %71
AR HE SR E D U DWW TR L 7=, 2 OFER. DPAA IE < #EIC X o THITIEFEIEE D 8 < A B
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7=DiE, TI8G KTV U25IMG TH V| FIWARNR LA LATZDIE, 132IN1 KT HepG2 Th o7z, il
DOFAE TIZ DPAA (T K 2 Mg iR N RIL A2 B AR D o7z, D F V. DPAA ORI TARILfEIC X
DELLAED O THY | AEEHE L7z MiafEo TR 7 ) 7 Hilas @& o @m0l b %
ZERHLNE R oT, AHIT T D OEEEMIIZIS 1T 2t DPAA IZ K DM AEY) 7 2% 7
flil, EHIXZYV TR THLT A bt A FOREESZEORRARET S L L HITT v MV
T A NaYA MBI DM FRI D A T = X L EREET H & T, DPAA OFfifERA~D
BT 2 PRI - IR ORRBIZORN D LB HND %9,

—J7. DPAA Z I L7~ U ZDMNICEB T MR EME OZEIZ o W Ts A 7 u A7 U
AEEFAWVTHRB LTI, BROEE L~ T A0 (BRER1KR) T DPAA R F—/83 v
MR T 2BG 08BNy,
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5. BEFE

BIREOEF#E (4.5 mgAs/L, TDOHEDOKRA T 1.3~2.1 mgAs/L ® DPAA) A &ii= A H A0
b DEBIT VR 2 FEICER SN FRETOEGERET TH D, Tk 8 FELIREIT 13 HA7EF 36 A
PWEELEZERHY ., 9B 3 ABBRICHETE LT\, F2, 2183 A0 55, 2 AT A FFA
AL TE T, Moo 1 NS FR 13 FFRITERH LTz, 6o T, 1 HEEF 30 AR A JFFK%E
FEBERICERH L CW B & 0 | B RIT K DHT ARG Y B S U723k 15 4R 3 AR TR
FEHIZ 14 AN THoT=,

51 BREERE
(a) HERZEHPL L LEZ-BEEK

VRIS A4 BT, AT OKESA LTV 11 94 30 A28 AL A HA2LEHFISK 1 km
HEdL, HEREIRIEDO B (0.14~0.43 mgAs/L, £ DHEDOA T 0.10~0.23 mgAs/L O DPAA) 73
FHFARP O S 7oA (B #R) @ 12 4 44 A 35 A A F7 O£ 300 m LN O 88
PEHE 185 NZ&xZ e LT, MR EZH L E LTz 26 THH OAERIZ DU T HBLIR DL O FRAS 237K 58 F8
KRR CHEME N8 (K S-SR T SHEAZH LT ZA A FKREHRHL T AN CLT,
AFEFKEAE) THRADEE (p<0.01) (2N ERIZ20EHAH Y, K51 18T TH
-7,

100

——AHF(28N) —
---O--- B s (35N)
80 —A— BEBE-HF(99N) L
SN EBER-HE 4+ KEGBIN)
—0O— FEBER-KE(29N) |

60

40

BREEKRDHERE (%)

20

)\ 0.

0 T g & & : A
IR FBE F®E S X KB E Y E®MEFREE O OF
5 h M B R T F E BB B BRIRE 8B R
B 3 = z Iz A i o) MmN D E A H D
H Z bl < E [E oy B E B N H Iz
. %) ) A 5 & Wt oh h 3 N
A A R VAN Iz T B i L
5 D) H < Ly < Ly Ly R
) i I+ Ly % C
3 Ly pa

Ly

51 fERICAH DI APER B RAER 72 & ORI B
(AR CHEICHE A > 72 26 TLA 11 20 TLH O B FAER 2 HBLRE 2 @RISR LTs,)

27



AFFFKEAE T, SLBEA - 560 ERD, FREZ DL, B, FRICHDBALRN,
I, XU - BT ROD 50% LA EOHBIETAHA LI, XEREXIIW, |, BENE
U, BEEL 0TI VDD 40% L EOHBIRTH bZ, —T5, B LA O FKEE TILEA
i, LHBIEA - S5O0 D, FROBIVEN 10~16% DHBRE THA LN, Ziub OHEL
FIZJELEOHF KM E LRRETH Y . AHFRKEHAED LIV ODDIERDZE A -T2 A
XA BN oTc, T OFRAIL DPAA IZ X DI F/KIG YN #al S0 Tos b FEHE S L7z, Bl
EDNATADEBELEZONDR, TOREERELTHAHFKEAETOHBRARITENEE X
b b,

INBDFHFZDENSTIERIZONTIE, AHFKREAED 12 A ABTRPEEEIC L - T
IR 5 & B (1~2 @) TR - L, BREECHAA TS E 1~2 2 A
THOERZHBL L, £7o. A OKEKICEAKEZT D #ix TU%, BUREEHFIZONTD
FEROUENRHZ BTN D,

A FEFKRERA LW WEEE 2 ATk, HREIERIZA DR -7z 889

(b) BEZEICKLDEKRMR

AFFKREARE 30 A 27 NZOW TR 15 4 4 A, B H#i5D 36 A2 DWW TiE 5 AN
P K OV BRI X 2 28203 50 S AL, BB RMEIIITIZI D 032 T LI A v o 72 8789

AFFKREAE T, EFEERE TOREOZWIFERZREBMA D &, £ 5-1 ITRT LT 30
AN 22 NITHHRMFER O 35 0 | BEad, 5 6D & OO W FiiE#hfEE 72 & o/ NM3ER 2
20 A, BEEHEE I I A7 o —X AN 16 A, MEIRFESE (FESCRIR) 259 A, RREEN 5 A,
B IEEN S NChoTz, Flo, 125N FO/RE 7 A 4 N CRIBEE N A Hiviz ®)

—Ji, BHIED 36 ATIE, /MRS 4 A (11%), 9 6 2 NTEBRHER X ZI A7 1 —X X
DEFtRB &S >3, 2 NIMOBIHROTRET T, o 1 ABBEDOIRK CH 725,

D%, AMIX, BHIX D 134 N E THREEZEOXMEE Z ik LT H PR RIiEk oA 7T A
FEITITIT & A SHIMEZR <. A HFFARENEOAFTRELITA ST < AFTREIT B HiR &
R EAE (p<0.01) IZEN-72,

# 51 EEDAEIC X DR RO 78

B R P K AFFKREAE G0 N) B i (36 \)
HAX AR AR IR 22 N (73%) 4 N (11%)
NRER (IZE. SHox, Uik
P ETEREE ) 20 A (67%) 4 N (11%)
< RERHEME X I A7 o —X R 16 A (53%) 2 N (5.6%)
- BEIRMEE (KESANIR) 9 N (30%) —
- PR PR 5N (17%) —
- Foh ) IEE 5N (17%) —
- FIHPEE U PNGE PN —
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(c) EARHAMPDERERE

AFEFKEAFE TIX, ER IS A4 A 17 B XX 19 BIZERELL 72 27 A 10 ADJRDND 5.8~104
ngAs/g O DPAA 3R S 4L, Wihvd 3 ARFE CTOREE Tholz, £/, 6 H 7 HIZERILL-E
52CIE 25 A 12 AT 3.3~942 ngAs/g. TJNTIX 18 AH 11 AT 141~2,067 ngAs/g ® DPAA H3
HEt, 20964 NE1~2 FERiCERE L TV ANZETH -T2,

B H5ClX, 5 A 3 HIZ36 ADREZERILTCY 7 =2= VT A ALEMERE LTI 2 A, 17
ANPB YT 2= VT Ny ACEWBB S T 8

5.2 DPAAIZKBEEFELEZ SN BHOHER
DPAA IC X AR L EZ 2 SN DHERIZ. 5620, WO HEEREE ML) |
RBVIEIREE S 7 0 —X AN EZ LN D,

5.3 DPAAIZ&BREREFEBLEZ DN DEKRETROBH

A FFKEAZE ORI T, Wk 13~14 FEIZ DPAA ([T X5 £ E 2 BND 5 DO 72 EORERM
FIOTHBL (F1F) L) AR B o, 2072, A HFKEAE 30 A& 3512, DPAA
2L D EBX BNDIEROYIEEIOHEE L Fhi L7z, 2B, AFFOEHFICH T, AHFLY
% DPAA OFFEHLFITIEVMLE (UKD EFtl) 1I8H 5% (X EF) TH DPAA I K 5/
FER & B2 O NDIEBID R 12 T H B, D%, Rk 12 4 6 HITH KD B AKEK DR
PATHON TS, LovL, X EEH T ORA EIFRESCERA EITEEN 235> T 53, DPAA RE
IMAATH D720, LT DB LT,

Z OB, BEZEIC L AR RITERD bl b OO BRIERN o T2 N, TEROF 213 H -
7273 DPAA % G Te b FK OB BRGE LRI & DR A FF 2 7o A, —@PED HBL TR - Tz AL
BEAIER SIS L DMMOBER LIRS SND AR ENH o722 LoD JER OB AL D JER D
HEL, HFRKOHOK T IRIZ X DR OSCEEH, EREE T OZ2IE M £ OB BB 2 o
To PR R DRER A & LT U TR 2 H#EE LT, 72, MR CIIERA & A CHEBR 228 40 3
2 N =g UPIEFITIENZ b, A TORIERD S ZE LR &/NEOYIF R 4
HeE LTz, 7eds, WIBSIERICBI LTIt BEAEE & OXBIR DN — A b o 7o hdy, LMl
S CTRHl 24TV, AR O T RODKRHICHEE L7z, E72. DPAA DX EELZITTrDH
JERD BT 2 F CTICKMDOAVL R H DL EEZXLNLD, TOREZERE L THLREMMOFMNE 72 -
TWn5,

4 52 D _LBIZ DPAA I X % &5 2 B DIER DY O BEE A 22, FERIC A PRI T
KIBGLY X 2 b—3 g BB R L 0 G o7 A 7K D DPAA HEEIREOHER 27~ T,

2B, HFKOBAMIENIIHECEAN Z L IC e 23, BRI 2R I 2 5089 5 & A FE
ESIVDAREMEN B D Z L6 R 11 ARITIEBEICHT L Tue AL SRk 13 AERK LA IO %
Bias L7z AN 2 BRI/ CRBO A RKL LT, F72. TE:D DPAA HEEIRE OHERIZIL, AH T
FEARHL RIS R 2 b— 3 3 VB BURNTIC IV T, TFYYRTO DPAA OFIHIRE A 10,000
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mgAs/L., 3,200 mgAs/L K& TX 1,000 mgAs/L D 3 DD/ —AZiRE LT, A O TKIGY:A FH,
L7z mm Uiz, BRI JAUE, BLULOH T KGR K ONGR A m s bIE 35 &, 3D
DY —AD H B, 3,200 mgAs/L DY — APBILOIGYARIE FHTHI0I3Z Y Th o722 E03W 5
N> TS,

Rk 11 AR A HFKEBH LT ADHF T, DPAA IZ LD B2 BNDIEIRI K S F
< HHNTZ NOPIFERHIEITRL 12 4F 1 AEHT, TOREETO A JHF/KD DPAA HEEREIL 1.1
mgAs/L (0.14~2.4 mgAs/L D#iH) Th o7z, U IRAITHD NTHIERD A BN D K 512720
FER D & o 72 NOYHLL EITFER D2 H AL D K D272 2 7= DIXFA O A B 1A% DAL 1342
HT®H Y. DPAA HEEREIT 1.9 mgAs/L (0.2~5.1 mgAs/L DHEPHN) TH o=, I HENSTZAD
WIFEREENI IO NS 2 HEHB O 14 4 4 H Tho7o, BRSO ZEACITITHIN & 453 2 f
VIR W72 X2 — IR BT,

— 07, R 13 FRREFELIEIC A P KO ZBhA L7z AOHTRWANIZHK S 7 B TRERB BN
THEY ., TORFO DPAA HEERE I 2.6 mgAs/L (0.4~4.7 mgAs/L O#iJHl) T, DPAA JEE &M
S 72 Z L b I CORIEITRE RO W LB 2 b b,

HIFERFHNC DN TIE, /R E RN & TH LR ZEITRR I N2 o T,
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30
25 |
~ 20 |
< I
B 15
s [
=R
# [
ﬁ 10
B [
0
10
31
>
S
E
1
1
B,
b
o
[a)
S
X
I
# 0.01
<
0.001

DPAAIZ& B EE A DN AIERDERIRESH

BERISEMFLE,N KA
OFpITEICITBEICERA

- ~ - ~ - ~ - ~ - ~ —
T = = = = = = = = = =
AFEKD DPM HERE (A FFRMBTRERY I 1 L— 3 BREREN)
2.4 mghAs/I
N — _—
| _—
#EEE 10,000 mgAs/L Y — —
l 1.1 mgAs/ #EAEE 3,200 mgAs/L
> ——
- e
I ———
e 014 mgAs/I P——
II
7
P
//
II’
7
4

- ~ - ~ - ~ - ~ - ~ -
o o — - o~ o~ ) ) < < o)
I T T = T T = = = = 2

5-2 DPAA |2 L% &35 2 bIVD HFHRAPRIER DR R SR A 07 & DPAA #EE IR OHER

(FBERAT R H - 722, BRIEIRD 72072 Nig & WIFEREH O HEE K72 o — 21 ZBRA LTz,
VIR 3,200 mgAs/L O 7 — ANFIROIEYR &2 HIT 51013248 Th-o7-,)
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5.4 DPAA EERE & R FERFHA

AFFAKD 1 BHY72 0 OFKEIZOWNTIE, K, B -
THREZAER 2 SICHE Y THEN SN TV, WTERLEMIR (b 7% Tho, A
KR BEIIARATH 7o, 20D, TRROBEREZSEIZ L THE I ARET2 ) OKEEZFETHNIHRE
L. BS52IRTEIICAIHFKRD 1 BY7-0 ook (Liday) 2R, ZHEEROARLR
T2 NTITHIFERE, FER DI B 4L72 5> 5 7o N TITBOK I ILIRF O DPAA HEERFE & 23 U, M2 A
RF DR SUTFEERE (BMI=22) THRL T 1 HRE 1 kg 72V @ DPAA 1 HiE (ugAs/kg/day)

PEH LU,

Exl

SRR 6 AN VERERESR IR U A R D R E B (e e R O
FERK 14 R R B AEGE O R HRIR LA

()

HARZR—VIRE Y o & — s 43 9

R 15 AL AR - eI A JRAETT B Y
K52 AFFKROEAIRG & PR RIER O A (FOKBEDOZ\IE)

a—b—%, ZW, . KEIDEE L

1 HY720 OffkE (AL ; #) ROk & FRAX S

No. K BRE | Ol W | AEIDE | (Lday) | SEROAE
1 4 12 3 1 0 3.1 (+)
2 4 4 2 4 4 2.6 (+)
3 10° 0 0 0.5 0 2.1 (+)
4 6 0 2 4 0 2.0 (+)
5 0 9 2 2 0 1.9 (+)
6 1 9 1 1 0 1.8 (+)
7 6 0 2 2 0 1.7 (+)
8 0 5 1 4 0 1.5 (+)
9 0 5 2 4 0 1.4 (+)
10 1 15° 0 1 0 1.2 (+)
11 4 0 1 2 0 1.2 (+)
12 2.5 0 3 2 0 1.1 (+)
13 2 3 1 0 0 1.0 (—)
14 3 0 1 1 0 0.9 (+)
15 3 0 1 1 0 0.9 (—)
16 2 0 1 2 0 0.8 (+)
17 2.5% 0 3 0 0 0.8 (+)
18 2 3 0 0 0 0.8 (—)
19 0 2 2 2 0 0.8 (—)
20 0 1.5 0.5 0 2 0.7 (+)
21 0 3 1 0 0 0.6 (+)
22 0 2 1 1 0 0.6 (+)
23 0 0 2 2 0 0.4 (+)
24 0 0 1 1 1.5 0.4 (+)
25 0 0 0 1 0 0.4 (+)
26 0 2 1 0 0 0.4 (—)
27 2 0 1 0.5 0 0.3 (+)
28 2 0 1 0.5 0 0.3 (—)
29 0 0 1 1 0 0.2 (—)
30 0 0 0 1 0 0.2 (—)
W aldfHE (L) 20y 7THEAICHEAE L CRlfiiz G bei,

(+) :Hv,

(=) :72L

FP O No\FERFIROEF S L I1TRR D,
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COFER, PAARRIER O AL 1 B4 OREBUKE (Liday) & ORI HIICEE
7eBEE (p<0.05) A BILTZA, 1 BAKE 1 kg %720 @ DPAA L& (ugAs/kg/day) & ORIZITA
BB 2o 7o, DPAA OFEEEDIRIZZ\ ), TR D 720 NGEICR-> THR D &, JE
WOH ML DPAA U & OIIIRIS LIz BRA AR BT DY, 55D O NEZE TIHIER DA 641720
ST NED 4720 DPAA BIE TR DA BTz &0 9 7 — 27032 < | DPAA IZ L D JEfk 23 B
THERWMEAHET D52 LT TE RN o7, £, JEIROA LT N TITHIREY, JEROA 51
PRy T NCIHEEOA HIEFE & CICfE L 72 DPAA OB EZ RO, T &IEROGE L OE %
BEtL. 612, ABRICHE S Bokoil (HE) . BERIC L 58 (FEH) LBt
s E 2 72 BEt b kA 7228, DPAA IR SRR OFEIZ SN T, LM RERIIE LN o Tz,

DX D ITEIROA L DPAA EHUE & OBIfRA 5. DPAA (2 K AR HBLT 2 B HE & #EE
TERDoN, ZORKE LT, EADEZIEOFENCOMIZE | BOKEHEE DO RENIRH D |
[ & B 0 FRARE O [ E 0308 25 O R R oK R A2 0 IS KB LT b D Thedr oo 2 8 1 RO
BNTHER-STWEZ b, B EDKSy (DPAA) DM SN ZRIROBROHE IRV IZEEh
TR ERERERE L TEZ LN,

5.5 AR TD DPA BE LEROEE

AFFFKREAE CiE, PR 15 4F 4 A 19 BIZERELLT2JRD> 579 6~104 ngAs/g O DPAA 73t &
AT, Wb 3 HRERTORAERE T, 1L EANCEE L, A HFFKEHA LR o T

ANZETHERBHTH -T2, Fo, 6 A7 RITIFBESLTIN, BINZ L T DPAA B E OJIE T
b TEY ., BEEORETHEMITITDZRVA, DPAA BARE I T\, 20X 5 2HE,
é%ﬁﬂ¢@DMA%A4ﬁv~ﬁ~kLk%@f%b\ﬁ<§@ﬁﬁ%@§®%imﬁ%f%éo
— A I PR T A B DA (FEHE) 1300 A, BN CIRIIE 12 BT L7z b D 23k
LCTERM (7)) S, HLRBREORRAKE L% THEmRECTHRIEIND Z L13Z0,
5-31%. 3 HRRTOREEZED > BIR&EFINOHEMERH 7210 X (12 5L FO/NE 2 A%

2500 [ | |
= [ o MIEERBH Y
% 2000 ® O MEMING L [+
2 [
£ [
1500 |
‘Iﬂ( L
el [
= i INR
£ 1000 | ®
S o
£ 500 O
th P INR
0 L L L L
0 50 100 150 200

R DDPAAERE  (ngAs/g)
[X] 5-3 DPAA OJRIEEE (4 A 19 BERED & FTUHRE (6 A 7 HERED DBIfR
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&Te) O DPAA JRE ZMRIEIROAETH T TORLELDTH D,

T B O N TIXEH IR ORFERGE A F 70 5 72 O Bl Ze LB I I FEE A LB TE 0 BB TeilR
HYREE D 10 (EREE ORE TR S S A AH LT,

T, IO OREEIZSLT LHIERDADNTZREHIO L O Tl /enZ EITHERNSLELD, JE
WoHBNRroTo N (P OEN) OfEIF 10 ADIZEFMIZHY, 2055 1 AOFNHRE
D 1 ALY BRI 2 EREE DT, ZOAND A FFAOEHMIZ 1 BIZHE LT IHFRETH
S, 1 H2EBIOABERY ¥ UV —0NBIB L > T2 &0h, TN DPAA 1% - LT
WTCEREIC e > T ATREME DN B D,

B 5-4 1% A H A KEH 1L R B & fiE ' DPAA IRE DR Z R L TV DA, ZHUdmb
TOMBERHZERR SN2 O SHTT — &% Y Ep bRt ST, NEEET 8 A (A~
H O>55, ENOHD4 AT ROT—FDOHRT, FIMEROALNRZN>T-ANTH D,

A FFFROIOK BTSN TRZR S 720, BT IEREO M 7% H DPAA JEEEICITHYS DT Y 0135
STz LEZ BT, B % O MG PRI N S 72 8T Y Tl LT,

X 5-5 1% A #i[X, B #HIKICHRE 2R L THEM L TWDERREIOE=4 1 v 7FEICBIT 5
FEF KB H IR O % B 2% & R DPAA IEEORBRE R L TEY ., A~H XX 54 ERCAL L
J T ERE TR SN AZR LTV D,
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ARG OBEZ /T Tl L CH MBS A B EIT RN 72 199 SRR 24 FE LI AR D 8
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L THEIRE 415 DPAA (TFEXHIIC D n &5 2 D,

PRAF 2K 10 FEFED 38T T, MPAA 733 7C 0.003 ppmAs (0.001~0.005 ppmAs) . DPAA 7% 0.031
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WO NP o723, R 1T I A TEAL LI E W) AL TER YD . Tk 18 FLIRRIT 3
BT O AN LI U CE L Lz SR LTz, SERR 20 FEDBRIZEAL L2 & 9 A0k~
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6. DPAA ICEAY R ") XU 5Fl
6.1 DPAA & L TOOEH

B hLEL OEREM (T v b, v~ T AR E) TIHERNTERE F(LAW 2 MO RO
v FE LAY (Ifl) OF ) AFALTAY U (MMAY), P AF LT LY B (DMAAY) ~&JIEK
R L CTRAMCHRIE L TR0 | A TFALOIE L7222 DX =l v F T, Mo b HFix =M
SNTBRIZATFIEEND, 7y FTIEESHIZHMD Y AFALT NV FFH A K (TMAO) %
BRTEMMD R Y AF ATy (TMAY) ~OMREH 1704 3014 | DMAAY 2RO #5 L7727 » |k
TIE 6~24 FFHE O RFPRBD D 50%LL A TMAO Th o7z LHE S TN D 49,

— 7 AR S 372 DPAA DIZIET R THRENMD E E TERFP~PEEEND Z LT > B
THOLMNTR>TED 1019 H)LTH DPAA &G HIH A O FE 22 )R FGEHIIRZ LD DPAA T
BHol= 1519 Fi- b FTH DPAA ZE T KOEBA TR 1L Bk » A% DR T DPAA MARE
bR LTHRBEENTWD, ZD7-H, DPAA TIHERE BLAEMO X 5 72k F — MMA —
DMAA — TMA &\ 95 A F bzt (L FREDOZAIT M - TEMENRI T 2 wRetti/hsne &
z B

FIEICOWTHD & B e FLAMIC L D e bORAMERERIER & U CHEE, 585, OB,
EEPENE, W, MERREE, AEOaBIRE R EORE~ORE, THE Lk BiEkE, BREE,
RAYAPRE R ORI K 2 ZRMARRRIE T 2 & B EER & L OIREO AR RE, K
PARRRIETE . BEN A, RIETERAR 27 E03 @G STV D03, FHAFRAERIZ B9 2 @ik 137
W30 Z 3kl LT, DPAA TR DAL AT BBV TR, TR OVIRIE R, Mk, & bk
TR/ IR 2 HRl & L 72 AR R A~ OB RIEIRE STV,

MRS © R E ) TITHPRARRRE R 23 B9 2 AUV IR L 12 3 2 AR B BRARIEIR D3 AT IS SE D |
FRRRIEAR 722 D R B R E A KIZ K D IR 7R 72 O DI R EE 72 35 803 % L B2 b s s, R
LR e B AY (e @) OFRRIER 28 TR L, DPAA O HRAFRRAER & Hhigd
HERGIITRTIEY THY ., M F LAY E DPAA TIEERZR D 8N A HFKRBAE TR
BLU T2/« IMERER 13 DPAA 72 SICRFE7EIR E B2 b 19

ZD &I, DPAA DREFCEIEITERE © FL AW & 58725 Z Lv D, DPAA A DOEtEFHIC
KSE YV RIFMZAT O 2 EBNRE LR S iz,

#6-1 Wb RILAME DPAA IZ XD &5 2 B D HRIEIR O Fhik

Mg b Fu B 1O DPAAY~#9)
AR KRR LTI RIS
o N B (R
g, ARG, \ 4
g i BE TR B (monn, | st n—xa, g B
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6.2 DPAA ME— RISBI%

7 v M TIX 5 mg/kg/day D 28 ARG OK LG THTRALNTZN Y | v 7 ATl 5 mg/kg/day
EARRSER A HE T 2 E T (8 5 #E) WA OERS L CHRTIEALNRNo 7 30 MR
~OFEE (THOZEZET) X7 v b, v T A, YL THRHILTA 322303234740 gtk oo HHBLRE
HEZ7 v P THRLFEL. 7 v b~D 2 mg/kg/day ® 91 H [FRHIFE O 5 TIRHEDOK 50 AR RUE R
DHEL L7203, HECHRIEIRIZA D e d o7, F7o, 28 AMUE 91 AMES- L7277 v b Thed
WA R TAH LN BT MRS T DB (NEr EVREDIKRTRYE) Tholid, T
ME DB A BT, T v P THRE ARG 28 HIH & 91 H A TIEME/R M EREC H #iE
MARBE D SN ZE NI BT, T DOFEEI G, DPAA i~k G L7727 v FTix, 28
A MO O 5 CHfElE & 12 0.3 mg/kg/day, 91 H R 185 Tl & £ 12 0.8 mg/kg/day TiI#
BOIRNT L PRI NI,

7 v MIERKIZIRIN L7- DPAA % E#IM# 5 (0.23~1.35 mg/kg/day) L 7=iBRCTiT, KEEMD
P & APl A~ DB B v, NHLEREE TSR < BV 23 MRERIIWVT I oREC S
IO, FTo, BETIHI/MROEIMN, T~~~ 27 U > MEOBD R A LT, HEHEBE
PEMR 2L BB LB 720, BHEFNERIZIZ LV EEZLNRE 29, =7 AICHOKICEIRNL
7= DPAA % E#IM# 5 (0.69~5.43 mg/kg/day) L7=iRBRTiX, REHEMOINH] & B gk & O,
AHAE ~DESEEN I 53, FOKEOHENNCLE D DPAA FEERE OIS X 2 AEFROET b A BT,
PRIERIT A DI o Tz 464D 0 Z o7z, T v ho~ 7 A2 DPAA # BEHIM#E G L1560
PRI N ONHERICIR DD E B 2 Hivlz, ZNHOFREENG, DPAA # RHIRK G L7=7 v k
DOHET 0.23 mg/kg/day, MET 0.65 mg/kg/day, ~ 7 ADKET 1.57 mg/kg/day, HfT 1.05 mg/kg/day T
IO RN LR SN,

RO Z » N~ T A HLIZ DPAA Z 5 L2 slBRfE 5o 6 329 | DPAA IZIHEATTIEMEIX
RNEDEBEZ DI, Ty FTREBROE TN DN BTN, L6 IR
BT IR EICE 2 b0 B2 by, £, A% 4 HiBD 7 v MOEfIRA&EE L
B CIX, DPAA DFFBNCBRVEMER 2 AT 2 LIZB 2 bileh o7 Y, R L O LI 7
KZMLTDPAA ZIEK BT LR T v bOA—T 07 4 —)L FIRBR T, 325 B3 Y % & Hign
FPEARREICH BB N AN A =TT =V KRB TO N OO E ED L H I
FERRT D DN DWW TUTFREDFE D O D [RFRERIZIS\ T 0.03 mg/kg/day TIEHBD W T L M3k
I,

—7Ji. DPAA ZHUKIZIRIIL T » M2 2 4[], =7 R 1.5 FMEE L THRAEROA E R
Nz R LT BT 22 o 72 2 L v DPAAIZIZT v b RO~ T 2T D 3808 AT 70 & f]
Stz B, E7m, EH e FORMERIE S B X o TREVE O MEE CHEBIIRI RS N AT D
RO~ T AW RER TR, AR < BREOMERE X OIS < BREOMECIEE ORARIC

BN o 7, BRI < BREOIECIIFIEE OB A RICHE RN A Hiviens, i
AT AONT, FERBEROTHNICH D Z LD BB AMOF A R mfHT 2
ZEIETE o750  DPAA ORRMEEIE < B2 X 2 IES ORI IR b 52 ORI IE < S

Eor
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ERESERDZEBEEA, SORDIMANLELEZ LN,

B R A~OEEIZON T, KRN E L & L AR R~ O FEBIIZIZRE S TR |
H 7 (W) B TR STV e A HEFKEE O—H Y4720 OfOKED) S DPAA EHE 4 K
. FEROAEE L O A F L7275, DPAA IZ K DIERN BT 2 REAHEET 5 2 LT T
inolo, Filo, MIRRR, B2, NOARREHHRE LIEROFEIZOWT b+ T — 2 38
< BN REERII/ONRNoT, Lo L, JEROYIFERE 2 KRR PR3 5 LIEdk oo B
DARZAZHER LT RIS B <28 T& VRWEF2 S A HFKZHMH L Tz ADH T, DPAA
W2 BEBZONDIERD RS B ADITE ANOYIZEEHIT R 12 4 1 HEH T, ZORRTO A
R T AKIEY Y 2 2 b — g VHBRNT O 55RO 72 A KD DPAA #EE R 13 1.1 mgAs/L
(0.14~2.4 mgAs/L DFipH) Tholo, Fo, FEDONTERPA LI D K 9IRS T DITFRK 13
1 AT, DPAA HEEHEE 1 1.9 mgAs/L (0.2~4.8 mgAs/L DFFAN) TH V. i b WIFEHEHI A2
Mol NITER 1444 A Th o7,

INETIZERIY~DOFMNET —Z 2OV TR, BRICHEYRREOEENPM LN bDLEZ BN
L, B L=k ol B b & EBREMY TIE DPAA IZ K D L& 2 BN DIAERO BRI AN 22~ T
W22 b, B FORRN S LDGEIE, EREY~OFEET - bEIEL OO, b hOmMAE &
AKELTYAZRHbZAT O DREELEZBND,

7%, BHUS TORFTREITAHFFAKBEKHEDOAFRELYV LAE (p <0.01) IZENo72bD
D, B HA T — I OME R FAHAREIR 235588 DTz, BRBEA TIE B HIRKICB W CHERA =X
LOfRHZBHIE LI ABRY R 21— a v Z2EL B, Ay I 21—y a v
D XD IRFEM 7R AT E T LTI R <L 1F DAL YHREEBER N & D FREE O A EMEZ R o T
WHHDD A FFHRENGRETEL T DG N KO IT AR 10 45 1 HEHIZ 0.01 mgAs/L LA E
LR OB ITHIIN L CHRL 15 4F 9 HEEIZ 0.96 mgAs/L F2HE The K & 72 - 72144 ISR IS
T 5 EHEE ST D, B HIX T DPAA 1T K DHEFEFZZIZ DWW T S, B HIK TOHL KB X
a b—3 3 URERDFFORMEEME A BE TR, Lo A P KBAFEOH L EFHICTIETHH D
TiERWEEZ LD,

6.3 ERCIBEBVLWTEUNRBOONIZEEZ NS DPAARE

DPAA 1L 5 LB DN DERP RS R HBLLIERITH 5k 12 4 1 HEO A KD
DPAA HEEVREIT 1.1 mgAs/L (0.14~2.4 mgAs/L O#FFHN) THO ., ZOMENRE b ~DOFMENED
LN EEZ LD DPAARE L E X BT,

6.4 ERIBVLWTEULIRBOONLGENEEZ NS DPAARE
DPAA DFEMEIZDOWTIL, YL ~D DPAA £ 5IZHB W THRMRE R ~DOEBEEDN m o722 & %
EBLTH, b OIERAHE L7Z A H /KD DPAA HEETEEDY 1.1 mgAs/L (0.14~2.4 mgAs/L O
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#PHAN) TH D Z L. DPAA DOiffifaathl T b R bEW & el L TRIFRE e L AW Z &
DPAA DKL DOEBIRDBFERHN NS NWZ LA |RT DL, D &b, HIT/KFD DPAA I
DR KL OEDERCEYOKERERLMEL[F L 0.01 mgAs/L LLF ThiLLe MIBWTEMIT
BOLNRNEEZ BT,

=1L, Zoftimit. AJFFODPAABEEN Y I 2L —Ya vV THLNEHEM TH D Z L, &
572 2RI REZEIZOWTI 02 ERBF LN T RN LG | BIRFR TIXEEN 2R O T
HY . FFe hTORMMZREBIZOWTIX, 4% bHAEMIEOMKGELSLETH D,

2B, ME— BEEE (TDD (22 Tk, DPAA DA KLIS OEBEAFEX I/ SN &7
END, ZORTEIZODWTERE LTIz ZATHDN, TIVE TORMRBR-ORE 2T
BEORERNOIX, BEMZRFEE 0.01 mgAs/L % RETHLE|I/2WEE 2 b,

(%) b HRKOEOEREAEMIZET 5K EREEEAED R TR

« B RO IHKEEREENE (0.05 mgAs/L) HEDOBICIX, MEMEPRIEE, —i%ic, ke LTHAL
TWDHA, 021-14mgAs/L UL EEH SN TWD L ZDEMRAH D] Z ENMBN TN 4D |
«Z Dtk JECFA OB E KM — H U (PMTDDAS 2 pgAs/kg/day 'S | BT E M — 5 B (PTWI)
23 15 pgAs/kg/week ) ThH Z & & E 2 b ROAKEIENAE PO L KEEREEHAME 15D 12 0.01 mgAs/L
DA SN, ZTOBRERILIT Te BHEIT ERO b FREN 1 mgAs/L UL EOHEIKERUZB
HLTHED | 0.1 mgAs/L ORI X BEOE E R R IkMEZ 5 i Z R H 5 & 5 B ERS
EREHID,) LD IECFA (1983) DI Th ol

T<_ EEMNBOONDEEZDS
NABDPAAHE E R EE

JECFAR UK EIRIEE #
C TR TREE
<«— (IRKEBERE)

0.1 1

0.01 - <— OKBERREE)

X 6-1 FMERRDHILD EBZ HiLDH DPAA HEEIRE &
JECFA K OVKEERBEFLUENS TR EARL & U7 E O TIRAE
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T8 7BlFT‘1 DPAAZREHRSLE-—ESHHR E~PhHEH) HROME
g Yy FE 7> b Mo
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55k RElRE &S

BE5 WM 28 HFE

& 5 & 0, 0.3, 1.2, 5.0 mg/kg/day

Y 10, 5, 5, 10JE

- o
ESR/S-A- 3

5 mg/kg/day #F

WEE - sETC (BE 2/10 DE, M4 6/10 DT ; HED 1 DLIXFH5E)
AR GEf) ., IRk, SRE, R, IEEMEOIR T, SOSHEAR T XUETTHE,
TR, BMTRE . BRSO TR E
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*f) 1. MfREE ek - ABxD) |
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BEEOE MR, RE ORE - BEBESLUD A7 EOMEZEL

HE i/ T, MERIMEREL | . GOT <=° GPT, ALP /72 & 1, e yres 1

1.2 mg/kg/day £¥f
M~ O UREE]L, ~~ 27Uy ME
M B L

0.3 mg/kg/day #F
MERE - SRR L

18 RABR - 14 HE CoRREE : MERESS 5 T, 5.0 mg/kg/day #f : #E 3 L)
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Ry DI RS D&M e & & 2 HivTe,
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BEWME : 21 HH
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g M) i 7>k PE
B % . Fischer 344

B 57k 0 BOKICEINL TG (ki 5.)

5K . 21 MR

5 & @ 0, 125, 25, 50 ppm

W KHE S T

S
TR

50 ppm A (1 38: 6.0 mg/kg/day, 2 #: 2.0 mg/kg/day, VL%
/5 RSB ($e 5Btk 2 #[H)
SRR OIS 7 DTz, 33
FRRRIEIR 72 L

(XFFA T = 9)

FLAREIX 25 ppm (2

25 ppm #£ (1.8 mg/kg/day)

REHIN | (BG-BAATE 3 EE D)
FRRIER 72 L
12.5 ppm £ (0.9 mg/kg/day)
REA~DFER L
FRRIEIR 72 L
EIRE=
[E1 = —
fisi = 7 > M IS A ﬁ%ﬁ@h@@ﬂmﬁﬁ
AR ENGROT-HAEITREIZ
H B fesval Rk, B, BAT T IEM, (2008): T 2= T R (DPAA) O E HIFENE
BB TAERRGE, TRk 19 Y 7 = =)L 7 LY VIR O R B A
5] WFFRE s, RHTE N B AR PR S .
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B % . KEE100C
F 72 . 200 ppm
HERE - 2% (£ 10 PC) 3B, (REEHII | . FFMAREEsE, 1BERRE %K
100 ppm #¥
MR - AREEHN | | FAIRREESE, 1R PEARAE J
ME: 8UCFHEL, ~~ b7 Uy MAE | .
M SPLFET, BMERE ] . ARMmERE ] . N~ R B URE
~v h7 Uy ML, /T P Gifaxt - MR | iR Gt -
FExTER) |
50 ppm #f
MERE < AREEHGIN | | ATAIREESE, B MRS 2
M1 PSFET, BMERE ] . RMmERE ] . N~ R B URE
~v 7 U ML IR Gk - ARk ES) |, MR Gifoer - AR |
25 ppm Ff
W L
B PR AR AR 2%
IEHE nit%ﬁ I
m o M —
fifi = PR S O FURARHRE R~ DB TR STy,
t i bl e, BLES, BA T > IEA (2012): V7 == T L R (DPAA) O EHIFME

CBET BMRTE, TERL 23 EY 7 = =T LS U IR DR RS
Jodr, AMHEEAN B AR ZEINIREY .

(B9 % AT
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#5071k - iRt 0 RG

FEWHE K5 RRERDS B U 7R R TR RR)
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B W % . 5. 17T

F 728 . 5.0 mgkg/day Bf
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P
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PURZ DA & 77 BB RIS 72 < . KM, MRS . JRECEE, (RIR
CHA S IR R TR b 2R v o T,

FEREORER T G-PHAR TR A 5 1 TEBUTHI LT,

o OIS, RIBH, A=, L=, BIFESR, RAEK (2006): Y7 ==Lk

FALEMI L D2 EORIERTIEN. BAT L a—/L - EYEFRMEE, 41: 286-287.
(—EBH = B 12 X )

5 ¥ ~ A PR B

F W . ICR/cL

&5 5k mkRaRS

B G- W 5 JE

& 5 & : 0, 50mgkg/day

oY R

F 722 . 5.0 mg/kg/day Bf

ATl OFERE (BERHE) &80, R v o mfild TE,
K7 E O ORI RE 2 L,

KN —

I

fisi & T2 oTz,

M~ E %8 % 3= H BT L 7 ik,

H BiiiN Kato, K., M. Mizoi, Y. An, M. Nakano, H. Wanibuchi, G. Endo, Y. Endo, M. Hoshino, S.
Okada and K. Yamanaka (2007): Oral administration of diphenylarsinic acid, a degradation
product of chemical warfare agents, induces oxidative and nitrosative stress in cerebellar
Purkinje cells. Life Sci. 81: 1518-1525.

i ¥ ~ A P

A oo ddy

&5 JGE L BOKITIRINL TG (k& 5)

BH5WRE . 7. 28 HIH

& 5 & : 0, 35ppm (WOKFEEE, BERPEEL L TO, 10 mgAs/L)

) W) B . FHE6T

TR . 7 HRER G T DPAA OEHET 2.47 mgAs/kg/day
28 HfH#%5-C DPAA O3 1.76 mgAs/kg/day

KE, JUKEICHERZEITZR L, SRAZOEETEMIC B RrBOEIT R L,
55705 9 I ORI FEHE L 7= Morris /K EE R
7 E TCORBAER (BIERFH) ICHEZEITRDN - 7223, 8, 9 3 Tid 35 ppm FEH
ABICRWEFHZZE LT,
[El ?ﬁ ui\,— Bjﬁ —
[T —
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fifi = 10mgAs/L DERRE LD LI L TR LIEEBKE S M) v A #ief#) b
U o LORERETIE, BIERMICEEZIZ 2o T,

H il Ozone, K., S. Ueno, M. Ishizaki and O. Hayashi (2010): Toxicity and oxidative stress
induced by organic arsenical diphenylarsinic acid and inorganic arsenicals and their effects
on spatial learning ability in mice. J. Health Sci. 56(5): 517-526.

g ¥ ~ A P

A W ICR

&5 HE - BOKITIRINL TG (0K E)

¥ 5 51 [H 5 HH

# 5 & . 0,30, 100, 300 ppm (H/KHIHRE)

g W Mo KHE3L

LR . v MVRRMERIS RSB RICA B ST R0 o7z,

MIE AR 0 —

Bl & M =

i & -

H hiiih Umezu T, Nakamiya K, Kita K, Ochi T, Shibata Y, Morita M. (2012): Diphenylarsinic acid
produces behavioral effects in mice relevant to symptoms observed in citizens who ingested
polluted well water. Neurotoxicol Teratol. 34(1): 143-151.

B ¥ M ~ A PR B

A # . ICR

55 L HOKICERINL TRE ok b)

B G- IR 0 27 B

# 5 & . 0,30, 100, 300 ppm (F/KHHRE)

) ¥ ¥ : 10, 10, 10, 9JT

F 72 . 300 ppm

T (6 H ETIZ99P8), (KHERD |

100 ppm #¥

FEC (3/10 1T), REIGINOMME] | | EEEVE T, RIAERIEERIE T |
(FEFETORM) | @R FEREOEARE ] (RLE58)

7w VB

30 ppm #
FEC (1710 PB) | SEBHEME 1| SAFEBEESOS 1
FIE R ER . —
ml g M —
i % SRS RER GUE - SERE)) ORISR L,
H iiil Umezu T, Nakamiya K, Kita K, Ochi T, Shibata Y, Morita M. (2012): Diphenylarsinic acid
produces behavioral effects in mice relevant to symptoms observed in citizens who ingested
polluted well water. Neurotoxicol Teratol. 34(1): 143-151.
i ¥ M ~ A P B
A # . ICR
55k BOKIZIRINL TG (oK)
B 5 WIH : 57 A
& 5 B . 0,75, 15, 30ppm (FKREE)
B W % . FRE10UE (RHREEOZ 9 L)
T2 . 30 ppm £f
EEHEME T
15 ppm #f
AR TFR B OB | (RLEES), v —4 - 1y REFERRE |
7.5 ppm #f
ERA TR ORI T (RLZET) . m—& - 1y NERFH |

[m] 18 BB
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(G-I 5 —
i % REEINZEZER L, 7V v URER - ZERYELREEREBR O RIS B2 L,
15, 30 ppm #EO KN, /IMUOEE/: L2 H B L,
7.5 ppm @ DPAA 2 0.32~0.38 mgAs/kg/day @ b FZEREICFHYS T 5,
H BiiiN Umezu T, Nakamiya K, Kita K, Ochi T, Shibata Y, Morita M. (2012): Diphenylarsinic acid
produces behavioral effects in mice relevant to symptoms observed in citizens who ingested
polluted well water. Neurotoxicol Teratol. 34(1): 143-151.
5 W T ~ A PE B
A W ICR
&5 HE L BOKITIRINL Tk (oK h)
PG W 0 13, 26, 49 #MH
5 & . 0, 7.5, 15, 30 ppm (K TSE)
5 W B AR 18T (RGN, 18 6 L fiEH)
F 72 . 30 ppm Bf
Y FREREGEAREC T (26, 49 BEL MR TRIOMERD 5 5, 24 HOR)
15 ppm Ff

B—4 vy FHEERR | @ RGHIRK TRIORBRO 5 5, 22 lHOR)

7.5ppm i B L
mER B . —
| 8 M —
fii = Y FHRIKER B R AR OGTBR OFE R B L,
BEFER Lz~ 7 2N =2 R U T 3D PAG IEHEDORERE R & b, 17
L L NN T VB X —BIEMR T OB A PfEIC T 5 Z LILTE ol
H i B 2, A, HEEEEE] (2009): Y7 = =T Ly R (DPAA) HEED A
Fv—A1—L L TCOI N I —RIZET 09, [k 20 FFES 7 == 1T Ly
VIR IR DRI 2 AR S, WEEAN A AR FEIN IR .
g 4 i P P M
A o =AY
Bh ik REHT—T ko0&
5 HART - 100 HRE QE/H)
& 5 & : 0, 03, 0.8, 2.0 mgkg/day
CURE /I AHE 2 L
F 722 . 2.0 mg/kg/day Bf
1 PCCEHA£IC I A7 b — X AEOIER DI E LA A 5 47z,
0.8 mg/kg/day
1 IE G, 5%, 347 0 —XZRROIERBA LN, LEBIXZ 0 X
I IERIF B SN o T,
0.3 mg/kg/day Bf  HERE : 2280 L
0.1 mg/kg/day #¥ MERE - SR L
A 7 F B . —
|| M —
i £ RECHEAT &, MR & AR RO VT IIC b 28R L,
IRV L ~O RO TR & L TEE L= D,
H itk NI, BFEEZ (2004): 7 ==V T VY UEEE G U2 L 0T RN AT,

[ERE 16 FED 7 = = VT )V U RE O EIZ BT 2 AR e,
FIVEN B AR E i 2 S
FNFRIL, NMUEE, TS, REMZ, TR 7-(2005): 7 ==L T7 IV V%
BeH L=V VO TENESRA, TSR 17 FEY 7 2 = VTV RS DR B
B3 2 FHANISE) AFFeads, JWRIVE N B AR P i = B .
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g W o e MENRE
P o H=7 AW

BHHE . mifiiRo&s

®E5HE . 28 HRE

¥ 5 & : 1mgkg/day

g ¥ % . 20/[C

ESRAS A N

1 mg/kg/day #¥
F G-I M 2 % OfEF IR OBg T, ITEIEE R OERHEZR L,
JITFNE CREAE G A IR DR 72 & ORFIBAERR DO ZEMED B BT,

IEI ?ﬁ ni % : -

Bl 8 M —

i &

s s KRR, SREETT, RS, AL, SAIRER, AR, HiER, R FHRd
HE 2011y H=2 A FMIBF DT T = =T LS VRO PR, DER 22
DT 2 = VTN R ORI B DA ) AEE, AEMEEA
EEN s L il

By Ty P

% # : Sprague-Dawley

&5 HiE . RERG (BEEA)

G #ME . 7 BERE

# 5 & : 0, 1,000 mgkg

oW B . KHESIT

- o
E R

1,000 mg/kg/day #f
PR, PRE OB, H?H@? (Mexh - fExPEE &) 1. s Gifaxt - AT E &) T,
Bl et - AR ES) T, AR (s - MAxrEE) 1
Sl fER (3/5 PT) | %%E-Sé{h (2/5108), B OfER (/L) MMigORE Rk -
JEAR (1/5 D), FFlgORRE - JREBE (4% 1/5 P8), BhROMER (1/5 PL)

M ERER . —
mo1E M —
i Z o TR T,
H g BREEE (2011): Y7 =T Ly e (DPAA) OFERBREREE (5 2 i)
g 4 il ~ A PE
e i ICR
Bh ik RTERYG
B 5 #0010 HH
& 5 & 0. 1. 5 mg/kg/day
g M sk . KEES~6L
T B BRI TRICHEERERE (1, 3. 5. 7 HEH). #AKRRZ £
5 mg/kg/ay
FHSENOE T T2 ETOREM GHHE) |, % FE%k (1, 38H) 1
HRFRBREIC K 0 | REEZHEDOBGITH bR o T,
1 mg/kg/ay #¥

BEEN O FT 52 ETORM GHBE) |
M1 A B IR Ik L 7o Rk
[ 8 Pk BER IR D ERRGE & & b IS IREE & R £ CRIE L,
T % 1 mgkg/day BEOVE TEIIAAERE & bR L [FRE CThH o7,
i st EJIRM, BHEAR, EATEBSE, IEEEE—, (U=, $5Rf (2007): Diphenylarsinic

acid (DPAA) 1BIEIRTE~ 7 2 OITEIFEAM & PRI RIS AT T 2. B ANk
HRPEAMESE 07 181-189.
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T8 T2 MPAA ZREXRSLE-—REERER E~FHE1T) BROME

g M) M 7 v b Ve MEKE
H ¥ . Sprague-Dawley

&5 771 0 RO RS

G-I . 28 HIH

B 5 & : 0,2, 5, 15mg/keg/day

o Y % 10, 5, 5, 10t

15 mg/kg/day #¥

MERE - REE | EAE | RS OYRE K OB %

HE: BB (3/10 PB), #EER GECHIH), RMERE ], ~ErorRBE ], ~v
FZ Uy MEL, TATI |, AIGEH L, RBELEFET. v-GT OHEIMEM,
R BRERE (k) |, BligER (Hxh) 1. RO A, BigkoOHE, &
BEE AR O BN, FFIRORRAE RS AL, 77 7 O RAEVEHIIE IR M OV 2R
PR, BB 1 FAE, RBESE S ORRMEL L OVRAIE DEESE, B8 D PR
PRABE

M 7a— | | PlEEE (X |

5 mg/kg/day Bf
WERE - SRR L

2 mg/kg/day Bf
WERE - B L

Ml BB - 14 A CefRERE  MERESS 5 DT, 15 mg/kg/day ¥ : Kt 4 DT, M 5 JT)

| E M 1T AEOTLITEEDIRIEIC L > THIEE D 2 WIXREEM A ZD S =n, 15
mg/kg DFRNLE DILRE M CHIFEMER I OWTIE, MIEME 2GR T2 Z LN TEX 2o
77

fii = DPAA LV bRV EEZ BTz,

H i BREEA (2011): ¥ 7 ==/ 7/ Uk (DPAA) OFPERBREAEE (552 i)
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T8 K3 PMAA ZRERELE-—REEHR E~hHEH) BROBE

g b 7> b PR MR
A ¥t : Sprague-Dawley

&5 J7 15 - R 0 s

G- W o 28 HIH

B 5 & . 0,012, 03, 1.2, 5.0 mg/kg/day

# Y % 10, 5, 5, 5, 10Jt

- v
BSR4 B

5 mg/kg/day #F
WERE - BEEE | e —v || FIBROIEEA, 7Y Y O SAENER IR
e VTV ETAR]
M werey |

1.2 mg/kg/day #f
WERE - 527 L

0.3 mg/kg/day #¥
WERE - 27 L

0.12 mg/kg/day #f
MERE - PR L

B E B 0 14 AR GeFRRRE M O 5.0 mg/kg/day B DMERES 5 L)

Ml 4 M 5 mg/kg/day BEOME TS AN EIEHIRKE TRIC S B DITZD, Z DO ZE iz
NI R AE R SR PED GRS BTz,

fii =& —CRBECARE, MK FHIRA., JRIRE, FIROWTIUC LEEIIA LT, EMR
WETHDEM, M b RZE 137,
DPAA LY Lt EE 2 b,

H ik BREEE (2011): ¥ 7 ==L 7L U (DPAA) DOFPERBREEE (552 i
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18 %l&x4 DPAA ZRERSELE—REMHR (RESMH) HROME

¥R . Jvb M e
B % . Fischer 344
hH 5k fOKICEMLCTRE (oks)
BE5EE . 1M
B 5 & : 0,5, 10, 20ppm (BKENSLHEEZRD D E, Freo#E?Y)
(£ 0, 0.26, 0.48, 0.95 mg/kg/day, M 0, 0.35, 0.70, 1.35 mg/kg/day)
g oW % . KEEI10C
F 78 . 20 ppm B
MERE - FARRAE OYEIE (230 .
MRS ERORIE R OV U K BB 0 osksE (2550,
JRAEHE A (250
M f R T, (GOT L., GPT]. y-GTP| : FRMIERR/L)
W - TP Giéaxd - AHxrEE) 1. e (k) - *ﬁﬁii) T D&k FEATEE) 1.
~~<hrZ7 Uy ME|l, ALPT., v-GTP1., #oaL AT uo—1 1 KU 1
(GPT | : FRIRHUEFR2 L)
10 ppm A
#E . (GPT | : ERRAIEFE L)
ML 25ao—u]
5 ppm #f
MERE - e L
B8R BR . —
B = —
fisi £ WAL HARIER O B A2 o 72,
20 ppm FEOHETI/IMELOIEM, T~~~ 7 Uy MEOBMIAEEZDH HE{LT
bole, EH O HEMBAMNNR L, BELB\EMAR -0, EETFHERITIZ LG
ZZ2 6T,
DPAA |37 v FOJERICEEEZ RT Z ENRHA LN E RS T2,
H i ?15;{33'9%%%, BT, #%7/7L IH (2010): 7 == TR (DPAA) OFHIFENE
R 28858, TSER 21 AREEY 7 = = VT VS RS DR S B 2 S 5% |
frgees, EIEN B AR EAT IR BV .
@y RE o Tvb M R
F %= . Fischer 344
B 55 fOKICEINL TG (Bok#5)
B 5 2 80
B 5 & : 0,5, 10, 20ppm (BKENSOHEZRDD E, FiLo#E»)
(4 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 032, 0.65, 1.30 mg/kg/day)
B ¥ % . KEESLIC

BSR4 I

20 ppm #F
WERE - REE | R (iexh - AERTEE) T
e ETEER
HH (B - BT 7 ko 10/33 JL)
FONBAE BR D peas, B ETR, PR HEAE (BT - R T » b @ 33/33 L)
HE - ARIRAEBE OpAE . RIRE LR BB - BT > B)

,\
rb\

e
r')‘

10 ppm #f
1 - ATl G - AR EE) 1

5 ppm #f
MERE - 288 L

EIi -
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|l 1G M —

i = —feREEZE L & L CHED 20 ppm BE CTHIAZGRO DA T, WTALORE HAFRIER
DHBIX -T2,
HED 20 ppm FEIZ A BN AEFROAE MK TIL, DPAA IZ X 5 & 7 RiE R EE )
SR Aoy dh
20 ppm BEDMERETH O AV O, M. BB O O FE T E & O Z TR E R &
KL= D EEZ i,
FEMANMEOFNZ B & L7235 (B 6) TH D7D, KAk OIEEBEHIRZEIZ>
WTIERHE O X G4t & LTz,

H i v Bk, BUEC, BT L IE A (2010): Y7 == LT LY e (DPAA) DOREHiFME
BT BHFSE, TR 21 EFE Y 7 = = VT L RS OB EER B B 2 AR S
e, EIEAN B AR H T iR B .
Rl Ter, BUES, BAT T 1Eh (2011): 7 = =T L B (DPAA) O EHIFME
BT DHFSE, TERE 22 4EFE Y 7 = = VT L RS OB R B B D A RS
BFgtE, NS EE N B AR E R LM .

g Y ~ A P e

P # . C57BL/6)

B 55 o BOKICERIN L CTRE (BokE5)

BE MM S28EM

& 5 & : 0,625 125, 25ppm  (HUKENOLHEARO DL L, TLO@EY )
(% 0, 0.75, 1.57, 3.17 mg/kg/day, M 0, 1.05, 2.74, 4.79 mg/kg/day)

oW k. KREE10T

ESRAS-A - 3N

25 ppm Hf
M ENE G - ARG ERE) T, T LT R
i - AR AE (8 D)
1BPEIRE % (4 70), ATFHasEse (2 L)

12.5 ppm £
I B L
M AR (2 PB) | EMERRAE R (1 L)

6.25 ppm #f
WERE - SRR L

BIE B . —

Bl 18 M —

fii = RS DFEAE 13 7 o 72,

st Ll TR, BUEC, BAT > H1EH (2013): ¥ 7 == T L R (DPAA) OEHIHEM
BT BH%E, Rk 24 EV 7 = =V T VU RS OGRS BE T D iR AR IR )
WFFEARE, AL B AR E R BV .

By v PE MR

% ¥ . C57BL/6)

P55 0 fOKICEINL TG (fok#5)

5 HAM . 78 WM

# 5 & ¢ 0,625, 125, 25ppm  (HUKENOHEEZRD L &, FTRROED)
(Kt 0, 0.69, 1.46, 3.03 mg/kg/day, M 0, 1.09, 2.49. 5.43 mg/kg/day)

5 W o KRESOC

ESR/S-A- 3

25 ppm #f
M RTE L B REER) T, MV T, BRIRECEMmER T BEEMERT .
M AR L RE L, f/MRT, ASTT ALT T, JRH#EZ=EFR T

12.5 ppm £f
o R L
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M (RKE | . ASTT. REEHT

6.25 ppm £f
M B L
i : ASTT. ALT T

EERE . —

[ET =N

i = 25 ppm BEDAEAFRAR FIIBE DOFBREVIC X DR ER . HUKEHIANLE S DPAA fEHL
EOWEMREREZLND,
12.5, 25 ppm FETHE, B, &IE., CIROMXEZEORIN, Mo E &R
AR EEDOBNCHEBAENA LINTZN, B ELTH 572720 R EOKMHE
\Z & D R EB B 2 b,
HNANEORHEIZ BRI E L7=BR (3£ 6) TH D72, Kk OISR IC >
WCIERME O Rk L LT,

H i e Erg, LR, B o F1E (2014): 7 == AT L e (DPAA) DR HIEM
WZBEIT AL, SRR 25 EEY 7 = = LT L U RS O e B T B3 A S A AR 4T
RS, AR EEN B AR IR B .

gy e ~vUR P M (Fy sERE)

A fyl] . CD-1

WGk oKL TRE (ok&s)

B . RS D HES 3 (AL £T (BRLZ, LMEERS)
BESLEE (3 D) 5 84 Ml E T

B 5 & : 0, 25ppm (BROKHIREL)

) ¥ 0, 25 ppm BEDORE 53 P, 85 L, Hff 40 L, 76 [t

ESRAS-A - 3

25 ppm #f

MR - OREE L . MR - D - B GREXTEE) |

HE NP L O CREETEED) T OREERE (Maxy - MEREE) T
ME - i Géoks - ARRERR) T

] 16 3 B

F 18 M —

i % JEgmEE (Bl ER) OB oW TR, IREBINOA B ARIHENICE > ki
WETH D REENS 2 b,

tH s RO, PR, BRTT o), LERIERER, AHEEE, BN IEEIE) (2014); VT ==

TNy UERORRMRIRIZ BIC K D EMEORE, [ER 26 FFEY 7 2= LT Ly v
PS5 OB BT 2 AEA%E ) WFgtilE, AAT X « 22— « = ARt

s ek, BUR, B v, IHEPYERES, AHREZE, LB RS, BEMIEEIE)
(2015): V7 == AT Y URORIGEIZL B L D BB, Rk 27 FE YT
= =TV UEREORFSC BT D ANE ) MEEHRE, AT X s 2— . T X
BRI S AL

s ser, SR, B o, BERMIERE, LB —ANIED (2016): 7 ==AT LT
FeDORRIEREIX < BRIC L 2 HMEOME!, TRk 28 FEY 7 = = VT L3 U ERE O
BB DA PR, BART X« 2— - = ARt
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T8 HBIRS DPAAZREROKE LA - RESHHBRERONE

g M) M 7 v b PE M

H % . Sprague-Dawley

55k iRk NS

HEWM . MIR7T ARG 17 ARET (REEREAI) 5 4= 20 A B2 £
& 5 & 0, 0.3, 1.0, 3.0 mg/kg/day

EURE7/E " o HRE22

hY /Y
ESR/-A- 3

3.0 mg/kg/day #¥
BEZ w b B (1722 08), SR, ek, R | BEEE | | SECHITHIEO
JERIB AR &

& - QIR B L

1 mg/kg/day #¥
7w b ERL
IR - JRIR R L

0.3 mg/kg/day A¥
Iy b B L
AR - RRUE - e L

Bl s B . —
Bl 18 M —
fid % BARECCHE IR, AL TR, AFREECCEE, SARCHIE, B OV b
1372 <. DPAA T X D MediTEMEILRE O B Lo Tz,
it BIEAE (2011): 7 ==L 7 )L U (DPAA) OmtERBRmEE F2 /)
Y Tl 7 b M MERE
e Sprague-Dawley
i SR H 5

AZJRHT 14 ANS AR AR IR 7 B £ T ; /4R 13 B BiZw LU

0, 0.3, 1.0, 3.0 mg/kg/day

AHE 20 T

MBS RERE N &) |
&
S
B2

3.0 mg/kg/day #f

MERE CBL) @ 3B (B 6/20 DT, W 2/20 DT), WAFEIZ72 0 BER: (fE 2/20 DT, #f 1/20
UC) . SRR, dEER. BIAMED D VITRE MRS, HRES O T, BITRE,
EESR, KRE | BEE ] WIRO/EYE, RIS Ok, IRERO IR

e CED : RRE | (ZIRFITRER L), FFEX

ROFEA - SRS L . BRE] . AR L . BT T, RIS R T &
IRATRIMSELCHR T, MAEREORE S 3 mg/kg/day & ORETITEENRA LI
7o, WO DO TR L,

1.0 mg/kg/day ##
HERE (Bl - B L

RODIEAE BT |
0.3 mg/kg/day #f
MERE (BL) - B L
RODFEAE R L
B
[EI - 2 —
i % RRFOME T IRREBAIC L S ZR 28 L L CBNE b E B2 bz,
BIRBSAEAEIRE 72 £ DARTIZ DU T MEREDIRFEAIT A © 2 & MEREAE AR~
DR « R BIC L0 & U BIbOTREM N E 2 b Tz,
t i BRIEA (2011): 7 ==L 7 L U (DPAA) OmtERBmEE B2/
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g M) 7 vk PR M (F) MERE)
F ¥ . Sprague-Dawley
#5073k 0 sk O &S
BH WM MRT7 AR OMARCIEIL20 HEET
B 5 & : 0, 0.1, 0.3, 1.0 mgkg/day
i W K . KEE24 T
T8 . 1.0 mg/kg/day B
IS AVENEE -7 Vi

I () s 4~5 @ CcoTER AR GLb B0 Edk | B TR ] ) .
8~9 AE COBIMBAERER Lb ENVEE L) IcEZR”ABNT,
() - R L

0.3 mg/kg/day A¥
ISV BNES -7/
IR (HE) : 4~5 BE COITEMR AR R G2 H B2V 0 [E8 ] . S TR L) .
8~9 Wi TOBMMARER Grb BNV R ) [ZERHELNT,
I () : 4~5 B TOITEVRA RS AT AR o 7228, 8~9 M T OB IR A A%
RO ERVEE ) IZENRBE LI,

0.1 mg/kg/day #f
ISSZAVENES-A VAP
U2 ()« 4~5 AR COTERARE R G2 L0 EiEk | | Bk SUIPE R )
[ZZENIR DL, 8~9 i TOIBMMRA SR ZEIL R0 o T,
() : 4~5 8 COITEVRAERE I ZIT R o 723, 8~9 BN TOIBMFRA RS
B GIHERVEEL ) IZERHBIT,

FE R . —

Bl 8 M o —

fisi = ’7 v FO—IRIEARE, B, ik - HEREL T oW o
7L,
AR DAEFRONREE . —MOIREE, (KE, A% ESb. KKNBOGYE, E
FERE. FEBERE. MR VT IC bR L,
A —T07 4—)v RERBROKRAEE B X TENERE, KEBEIER, 5 B30 [Egk, FkE
W BRERRIE, WA, PEIR[EIER D 6 HHH,
M 8~9 R DI TENR ARG R H BEIKFEIEIL R <, ZOERIZTOVTH AR,

H i} BREEE (2011): 7 == T )V g (DPAA) OmthallRims®s (5 2 i

& ¥ fE 7> R P e (F) MERE)

EA # : Sprague-Dawley

P57 0 Rl OG-

B 5 WM . MR7TABEDODMERTIRAL20HEET

# 5 & : 0. 001, 003, 0.1 mg/kg/day

B ¥ % 24, 24, 21, 24T

- e
EERAS-2 130

0.1 mg/kg/day ¥
7w b EERL
() - L
RO 4 BEOA—T 7 ¢ — b REBR CITER AR GIb LN v EE )
[ZENB LN, 8 Bl DM IIZZEIT R - T,

0.03 mg/kg/day #¥
IS NS 4 VD
R (MERE) - B2 L

0.01 mg/kg/day #¥
7o bR L
U (MERE) - B L

BN B
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[EI - 2

B 7 v hO—BRECRE, BEEE, oth - HERRE X ORI O W s & 2
72 L,
HAE R ORI R — MR, (KB SICb B L,
F =707 4=V RRBROBRAE BTSN, XEBEK, b L2380 B, HiE
WIUITREARIE, B, PEIRIEIER D 6 THH,

H L] B (2011): 7 ==/ 7L (DPAA) O@MERBREREE (62 )

5 Y R v b AR 4 Bl P ek

A e Sprague-Dawley

B 507 15 o sl 0 g

5 W[ 0 28 HIfH

& 5 &= 0, 0.1, 0.3, 1.0 mg/kg/day

CURE7/E " B 10 T

1.0 mg/kg/day #¥
MERE - RRAE RS 7D B O SENE AR
M JRimERE ] . BBk L, U UETA R, AIGH]
MR |, T, e ha BRI OME R, T (B EE) 1

0.3 mg/kg/day A¥
HE R EREL |
M SRR L

0.1 mg/kg/day #f

ﬁtﬁﬁ& WA L
=] 18 3 B .
B M —
fifi = BRETHTIT R, —MIREE, JWERAESIFT I ST BEITERO b o Tz,
IRIMERDZEACITREI /2 & DO TR &% 2 E)hé%ul%iﬁﬂﬁﬁ”é OB bDThRNo
oo £70, BEIMRAE Th 2 EH, M WELIEA LT, ETO~~ b X
PNV TV h@*ﬁﬁf i gé’jﬁﬂﬁ um@%ﬂfcﬁb)’)ﬁ;o
H i BREEA (2011): ¥ 7 ==L 7/ B (DPAA) OmtEBRRLE (55 2 i)
H) Y Z v~ CGHER 1 Bl M —
F ¥ . Wistar
BE 7 OKIRINL TR (Fok#ks)
A1 EMS 21 B (BEL) £ CTIREOKES LEERT v 20 L TUILE,
BEFLIZ ITAOKIC X 0 IE< &,
BE5EME . 6. 12EM CCHE : KDH (6H[]) +AKDFH (6 HH)
CD #f : kD (6 #[H]) +DPAA (6 #H[H)
DC #f : DPAA (6 ) +/KDFH (6 HHIH])
DD #* : DPAA (6 #[H) +DPAA (6 #HfH)
(K ED DR O 7= A REITHILIAORET » - T 5.64 mg/kg/day
4~6 o DC B, DD £ T 3.13 mg/kg/day,
6~12 HHD CD #¥ T 3.13 mg/kg/day. DD £ T 2.07 mg/kg/day)
& 5 & 0. 20 ppm
) ¥ KA 8 T
FEhEBE . FHORT v NOREICEEII/R ) o723, CD B, DC #, DD BEOFE R CIIiRE

Mo 23 2 5 T,

F—F T 4 —L Rk
6 Wi - DC B, DD BECHRBENIREE T |
12 J8f5 - CD BE. DD BECHABENREEE T |

B~ D IR T
BRI~ OHEA B T

S B [E]gE 7 PR

6 Wiks : DC #f, DD #f CEXAIED H HIEEICA LD £ TORFH (2HEEEN) |
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12 f#5 : CD A, DC . DD BECEXHNEDOH HHERICAD £ TORRE |

Bl . —

Bl 1= M 6 HHOREIEHE A& 72 DCHETIX, A—7 7 ¢ —/b FRBROBAEICIEE R 2 5
ALTZ DY, S B [E]EE 7 R O BRI VX R 23 2 DAL 7R Do 72,

fifi = —

AER REF2(2013): 7 ==L T )L B (DPAA) ORI T 20178, 1K
24 VT = = VT VY U FRE ORI BT 2 AN AU, A EEA
A AR B T IR B [
Negishi, T., Y. Matsunaga, Y. Kobayashi, S. Hirano and T. Tashiro (2013):
Developmental subchronic exposure to diphenylarsinic acid induced increased
exploratory behavior, impaired learning behavior, and decreased cerebellar
glutathione concentration in rats. Toxicol. Sci. 136: 478-486.

5 Y Fl ~ A P e (F) MERE)

A ¥ ICR

B 5 ik HOKICIRINL TR~ U 212G (FUSIIRALA T Lo HBERE)

5 WM . MESROEELRFE T

B o5 & 0. Smg/L (FOKHREE)

EURE7/E BE~ 7 Z 3B, Frid 10 B

ESR/AS-2 30

5mg/L # (F1)

7 AR TOREEERBR T 7 HBO FL—=2 27 BEITPE S s om b (Bl 5
BT 5 ETORROER, % FEEOBD) 3BT -7,

7 Wl TOBRGRERE, & PR FFRRIEIC LD | RLEEZIEOTTER A BT,

] 18 5 B ¢ [I{EREC S L 75k

Bl 18 M EEPEEEEIIA YR EE X 5T,

W & B~ U ADOBRBITHCREICRT IR LN R T,

H L8 IR, RCHEAE, EATERSE, MEEZE—, U=, $5K% (2007): Diphenylarsinic
acid (DPAA) 1&VEIEFE~ U A OITENFEAR & FAXAR RIS KIFT T 5288, B ARk
SEPR2MERE, 27: 181-189.

B W) il ~ A P M (Fy sERE)

A ¥ . CD-1

&5 55 0 BUKICIRINL TR~ A2E G (—EEIX< @O FUIIRAE N LR 5)

Be 5 AR 8 H B4k 18 HE T (AR IE < 81
TN 8 A6 HpER 3 0 (L) £ T (—AJEIE< &)

e G B ;0 125, 25 ppm (HOKTREE) 25 ppm (—/EPEIE < #ERE)

CURE//IE s R~ 7 AL 7~14 T/

ESR/AS-7 30

12.5 ppm #  (REfaARIE < BERE)

R U ZAORE, HER, RS, BELRICHBR L

25 ppm B (RRIGARIE < #2HF)
R~ ZOFE, HpER, pERE

25 ppm B (—AEJEIL < #EFF)

Rh~ U AORE, HEER, ERK,

[m] 15 7R BR

B 18 Pk —

fi E 5 BERED VI A B N TAREOMEIL, A O~ 7 AN DB LD H O L H#HE
Az,

tH i feaphlor, BRES, BT v, IIERERER, B, M EEIE) 2014): V7 ==

VTN CBEORMEE BRIC X DRMEORRE, TRk 26 FFEY T == AT L v
B ORERE B C BT B RARIZE) DFJE, AATX « o— » = XAt
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5 ¥ fE V% Ve

A e H=7 AV

B 55k REhT—T N LA ROKE

5 WM . RS0 HEMNSHEE TOR 100 HIE (98~121 HE T 2 [/ H &% 5-)
& 5 & 0. 1.0 mg/kg/day

CURE7/ KHE 8 L

1.0 mg/kg/day #¥
REY L s L
B SR L

] 18 3 bR

Bl & M —

fii = RV OMRE, HEEMRE GEURBIR, M/AERMAR) 128 L, 347 a—X RO
JER S A B o7,
AR X2 < . A% 30 BG40 B %I L - miikiemd B, &
LG, BRSO, BEFLRS) (2SR L,

H i FNFAL, /N &IE, IR B, R Mz, B #81 (2005): ¥ 7 ==L 7Ly

VR LTIV OITEREEIRA, TR 17 SRE Y T = =7 L TR O
BB D ARARTIE BFEEE, AN A AR FHAN IR .
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T8 Hl&x6 DPAAZREHEELEHESAGHBREROBE
¥ M . Jvh M M
A ¥t - Fischer 344
B 50535 0 BOKICIRINL TG (BOk 5
B 5 HH . 6 M
vrFi=+rnrY7 I (DEN) 0, 200 mgkg ZMEVEN&KS L7z 2 BREIH% NS #&E
ZBA4h L, DPAA #5BAAD 1 BREIIFIRD 2/3 % 585Uk,
& 5 &= 0. 5. 10, 20 ppm
(FARENS HELZRD D L, 0, 0.5, 0.9, 1.6 mg/kg/day)
CURE7/ AHRE 20 T
F 72 . 20ppm #f (DE $5E7T)

JiFhg Gifeser - #EGHER) 7. ALPT. yv-GTP 1. LAP 1. MEWAK NI U Y 4y
DORIEMEFIIRTE (250 . CYPIBI 1
FRIEIR 2 L

20 ppm #f (DE #5-)
fFlge Gifasch « FEfEE&) 7. ALPT. y-GTP 1. LAPT . JHEHAER O Y V44
DRIEMMIRE (230, CYPIB1 ]
GST-P (s (FFoRIAS ARE DFERE) 1
PRI IR 72 L

10 ppm #% (DE #5)
WAL (MREIR7R L)

5ppm &% (DE #5)
7R L (FRREIR 72 L)

FE R . —

\ 8 Pk —

fisi = DEN #45-0 0, 5, 10, 20 ppm #£ T GST-P G Ala B3B8 /=23, DEN K& 5-
7 20 ppm FE K O HEEE (0 ppm ) T GST-P Bl BB S ko 72,
JFlIZ 35 1) % 8-OhdG DJIEN S, FRALA) DNA FEEOR G372\ L35 2 iz,

H i Rl TR, BUES, BAT > H1EH (2008): 7 ==L T L R (DPAA) OEHIFEM
BT DHFSE, TR 19 Y 7 = = VT )Ly RS OB R B B4 2 A5
RS, MENEN B AR EA IR B .

W M . Jvh M el

EA # . Fischer 344

P55 0 fOKICEINL TG (fok#5)

5 2 8

B 5 & : 0,5, 10, 20ppm (EKENSOHEZRDD E, FiLo#E»)
(4 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 0.33, 0.65, 1.30 mg/kg/day)

CURE//IE s ARE 51T

20 ppm BE FEAROBEIN LIS L

10 ppm Ff  FEAEROBINN L 7= EE 72 L

Sppm B FAEROHN L7 EE e L

o1 Bk . —

B | —

fii E L IERPAREIZOWTEL, BIFR4 (BRMIEN) s L,

H g fEPEEEE, BRES, BATT U MIED (2011): Y7 == T L g (DPAA) DR HAFEM

R D178, TR 22 D 7 = = VT )V RS O R R B 2 FR A AR SE
WFIEHRE, ANIEMEEN B AR S H R B .
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g M) i 7 vk P
A ¥ Fischer 344
B 5073k 0 ORISR L TG (BOK B 5
A5 27 M
vrxF )=t Y7 (DEN) 0, 100 mgkg ZEMEN&EG Li-%. F2. 5. 8, 11
HIZN-AF/L=Fr Y7 L7 (MNU) 0, 20 mg/kg ZEVENE S, & 14, 17, 20,
23 HIZY AF vk K7 Y (DMH) 0, Mmﬁg%&?ﬁﬁb\ﬁﬁbf%INﬁﬁ
120.05% N-7F/L(4-t RaFxs7F )= Y7 I (BBN), % 3~4 12 0.1%
N-E'2(2-t Fefr 7ot /)=tre Y7 I (DHPN) Z#Kk#EES LT = T—
Vg VIWEEIT o T,
5318 H 25 DPAA % 27 il Rk # 5,
& 5 & 0, 5. 20 ppm
Y HEhE AT 19, 20, 18 [T
F 8 . 20 ppm B
fIFige (Raxy - MRS EEER) T
MEAEHE (RAEZE - H0) 1. FlEO GST-P BtEflas (OB AREOEE) 1
5 ppm #f
L
b 18 3 B . —
Bl 1 M —
i = —
H i BT RE, BUEC, BAT L FIEH (2013): Y7 == T L R (DPAA) OFE BTN
IR 2F58, TERR 24 FED 7 = = VT LS RS OGREE BT B B AT S
ey, AR AN B AR P H R B .
g 4 ~ A PE o MERE
F ¥ . CS57BL/6J
P 50535 0 ORISR L TG (BOK$ 5
w5 UM . 52 M
B 5 & . 0,625, 125, 25ppm  (BKENOLHEZRDHD &, TRLOEY)
(K 0, 0.69, 1.46, 3.03 mg/kg/day, M 0, 1.09, 2.49, 5.43 mg/kg/day)
i ¥ K . KEEL10C
TR . 25ppm BE
MERE © FEAEROBIN L7 S L
12.5 ppm £
MERE . FEAESROEIN L7 S e L
6.25 ppm ¥
MERE © FAEROBIN L E S L
BB . —
Bl 18 M
i = #%# HEICOWTIL, BIFR4 (B ciesE L,
H i fm il oerk, B, ﬁT/Tiﬂ(%M))71ﬁw7wv/&WDMA)@§%%ﬁ

R 22, TR 25 FED 7 = S VT LS U R O S T B B A AR AE
WRFEHAE, NGV RN B AR R LA [
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&) ) fl ~ A P e (F) MERE)
% o CD-1
P55 OKICEINL TR~ o X2 b (—AJEIX < @ERED FilZITRALE 0 Lo M)
B . ERS B DR 18 HE T (RIpEIX < &R
TR 8 A ORI AT 84 Wl E < (—AEEIEL B
& 5 & 0, 12.5, 25 ppm GREMAERIZ< #ZHF) . 25 ppm (—AJEIX < #EHE)
CUREY//IE 0, 12.5, 25ppm, 25ppm #f (—EJEIX< FER) OKME 53, 45, 64, 85t

0, 12,5, 25ppm, 25ppm #f (—JEIX< FERE) OMf 40, 56, 82, 76 L

ESRAS-A 3N

12.5 ppm #f  (FRAAARIE < SRR
T - R s+ e i 1
i« FEAESR OB U7 i L

25 ppm HE (RRMEARIE < 85HE)
DR = EN N o1t b N i o R Rl i
M AR | (5. 8. 9. 12~1438{H) . BAEROEMU-ELE L

25 ppm ¥ (—EJEIL < BEHF)
MERE - (R | | FEAEROIEIN L7 @5 L

B 1E R BR . —

bl 8 P —

fifi = FRMGAE T < BRER ORI < BREOMED IR CIE, EEOREIT o7,

H i v ook, IR, BT v, EMIEE, LHE—RRIZD (2016): 7 == AT LT

MR OREMARIE BRI K D WMEOME, TR 28 FET T = =T L U BRAE DR
BT D RANITE ) WHEEREE, AART X - a— - = 2R

83




8%

CER% 16 2 B, RREBREEEZES)

1 KERBEEZEDRERML

KETHENAR D NOREDOREIZIE T SBREEEFO RE LIZSWT (5 1 REH)

B2 KEBRBIEMETHE 5 ftsg

( http://www.env.go.jp/council/toshin/t090-h1510/02.pdf)

1. Yitd
L it
CAS No 7440-38-2
DI P s i Y As
GSe Va1 74.92
BR BT T O Eh MHE X, L8R OFEMR, EEEKBEIIRTP 6O TIZ
L vkizgE AL, RIS zkRAP T, LMok
ETHEL TV, FEWHOHERYSH TR S8 xR0 & Tk
FLLTEMORETHEELTWAS, pl ® ERICE Y, khicsits
BEMEOREIINKTILEDbRAE,
&P OBl itEE  (HAsO,) hEMb _ft#E  (As,0) datEE  (As,0,)
fit# Tt R it #E iffi fHL R
PERAIME | K ERE | RAEMAR | AAOREMEBRE | AR
Wi |[5.72 2.0~2.5 4.3 3.7~4
KA~DEEHRE | A A% 65.8¢/100m1 (20°C) | Al &
2. EhH@BEOVEER
F e H# B : FEER, Sk
WEEE « AMPIEA, EIESORE, Yekho Rl
T i B HRA ., RKHEHE., PR
FERtES « AR, I VT Aol BRI, ERA. Sk, Gl
. Al i - R ORISRl EEL, £RE. fElk
o oRE, B oMLl
P R MFE #9140t
(R 12 4E) RERE : #950 t
3. HIfTEHESE
(1) [P 3 M
B B8 L 0.01mg/1
7R A B 0.01mg/1
PRTRiE PES | iEEbFHE (BaES 252)
(2) G5 B M il 55
WHOMEAKEA A K7 A [0.0lmg/1 (p) (B2HECEIMETZ H)
USEPA 0.05mg/1 (2006.1.23 % Ci2)0.01mg/1
EU 0.0lmg/1
4. KEEIZBT SRR SE (GLHEE 0.01mg/1)
(1) 223k Ak
R PRk 12 4R 4,711 #isih i 16 #ial (0.3%)
R PRk 13 4EBE) 4,643 Hisih i 17 A (0.4%)
(2)#h FK
BERA PRk 12 4E58) 3,386 Hh &l 65 HT (1.9%)
BE R A Rk 13 4E58) 3,422 P @il 44 HE (1.3%)

6. JLIE(EOE M ;LS

. PRTREEIZLA2EOmMPEHE (CFk 13 FE R R OFOER{ILEH)
2y e FH K 36k 22,071Kg
&8t 6,016,403Kg

JECFA {23\ T TDI 248442 PIDI 0.002mg/kg/day ZFREL TV 5, KOFHEE 20%,
& 50kg, WCEbAKE 21 /day & LT, Z#fEZ 0.0lmg/1 AT L L7,

84




RO EEZER=1)

T8 2 KEEEDHRTEEN
KEEMED RE LITRIT D i
(FH 15 47 4 H, AR SRR IR RS A EEREMERR) o8
(http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/konky00303.html)
0= 11112
. MEFERR
e UF*
CAS No. 7440-38-2
S+ As
Gk 74.9
fii %
(HAFEMICSC)
. DEEFEHER
£ [0S AR FE = HEIOFER ZBMEOE
(As205) (AsCls) (As203)
HEEHER ER W< RE, HEAEOWRRER FMROLHL.E AEEIEWN
EREABOE K &, kO REEE ks, HD5 0
i i 4 iR R
s (C) - 315 130.2 457~465
s (C) - - —16 275~313
WHE (glem?) 5.7 4.3 2.1 3.7~4.2
AKTERRIE (g/100 ml(207C)) | #&iF 722\ 65.8 Rt % 1.2~3.7
wAE - - 1.17 kPa(20C)  —
iER (0) 613 - - 193
xR EE(ER=1) = = 6.3 -
20C TORMERIRE R 1.06

- ErHRE - ERAEM

(HAGEMRICSC)

b

Uiz, BRRCHoTREL LTH, &, KB, =y il oghLtFEL, BAK
PICEHT D e DD, MR, BILPEK, THEEAREDORAICL-THEELD L
Mdn, (H4HMHERLHE)

. BTHREF

AEEMEE (mg/)

0.01

Z OIS (mg/l)

E SRR 3N

VB B B O Kk e i SR 0.001
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#o0s8

fth #:4 > B 5

REDIEMEME (mg/l) 0.01

SRS OKFIEEE I A K74 il

WHO (mg/l) 0.01P (B2RRCHEIMET 7 b)
EU (mg/) 0.01

USEPA (mg/l) 0.05, (2006/1/23 %Tiz) 0.01

5. KiEK (FRK-#K) TORBRKREF

@) S1:1 ¥y
A (001 mg/ ¢)ITHLT
FRE ks 10%£838 [ 20%£2 38 30% 238 | 40% 4238 | 50%#2:8 | 60% 428 | 70% 428 80% 428 | 90%£2:@ |100%
B 10%0 T |20% 50 T |30% 50 T |40% 50 T |50% 51 T |60% L1 T 70450 T |80% L T |90% 1 F | 100% 4 T | KB
H12 |k 5207 4478 331 147 84 43 27 23 25 9 7 33
KK 994 825 86 39 19] 5 2 3 3 2 11 9
L8R8k 299 267 17 6 5 2 0 0 1 1 0 o
WFK 3097 2666 190 84 44 34 18 15 16 3 6 21
Z 0t 817, 720 38 wl 16 2 7 5 5 3 0 3
K 5521| 5030 237 1 14| 51 34 19 12 7 6 8 3
Tk 1,002 948 27 15 5 4 0 0 2 0 0 1
S LHBK| 298 290 4 3 0 0 1 0 0 0 o o0
K 3050 2,696 165 84| 40 24 15 1 3 5 5 2
0t 1.171| 1,096 41 12 6 6 3 1 2 1 3 0
(FEHEME O BER )

Akt 6 4 74 8 4EHE 9 HEHE 10 4EHE 11 4EHE 12 41

JiKk | 266/36,957 | 38/4.722 | 40/5.217 | 33/5,253 | 43/5.484 | 41/5,523 | 38/5,551 | 33/5.207

A 48/ 38,408 9/5,162 8/5.422 9/5.388 8/5,613 6/5,601 5/5,701 3/5,521

¥) G OMOREHSEL 7 FMOEAHEEKTH S,
- EEEOBBIIEL L THERBEROLOTHY . BT AKOFREFCLVMETH L L

LTWS,

6. MEFZE
KA R A OB V) IFRFUOENEEEE, 7 L — A L Z-JFPOE R KRk 5 4-ICP
i, ICP-MSHEIC KV METE 5, KFELHRELE- ONFRIENL) FFREKEE, 7Lb—AL R
JRFUOENEEE . KR A-ICP &, ICP-MSEICL2ERTMR (CV10%) X, £hZh, 0.5
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#o08
ng/L. 2ug/L, 1ug/L, 006ug/L. TH%S,

7. HIEEF®

B MBS e RLAPDORHRBEORSIZ, TAYV U >EEBE > b B> Al KON
Thsd, e FELAYOEIEIZ, 1.5mgkg BW (Bé{kt #) ~500mg/kg BW (DMAA) Th
5. BYEOPEERIT, B - EH: - TH - MRS X ORI - R %S R OETHICIX
£V, MO LR - i, HAORE, EZROMBERZN 2 BM&IcRNS, &6
CHEORERE . ALE. FNOI—XH, &8 - RELEORWR 1 WATHLDhS,
Bl FY KB AFXT a3 AFF T, ERGERHIFFKOBEIC L D180 & RPEEN#R
HENTWSD, BEPEERL LTIX, REORE - REEMRE - BEAA - RIEOBERAE
BREBINLOMKTHRE S TWS (IPCS, 2001),

ERERLEWII. £ MBI 2RPAMEDO 2GR L BB T HRBAMEDORLNT
MAIZESE JARCIZ X T Group 1 (B b~DORERAM) (B IN TV (IPCS. 1987).

AP A L BB AORE S LK & RHRRE OBMRICOVWTONRY OF —F <—
ANRHHH, EROBERE) 27 2OV THBEET REREEINER-TVS,

Frk 4 FOHMER XKV WHO © GDWQ % 2 i(WHO, 1996) Tit, #i& i L%
BAMIHIE L T ERSHE : 0.01mg/L 2B L TW5, Zofliix, JECFA(1983) D% E i
Kiit7s 1 A #%Hi& (PMTDI) : 2 g/kg, JECFA(1989) T Eiit7 1 M & (PTWI) : 154
ghkg ZEIZL, EKICHT 5 HE5F% 20%E Lz ZICRHEINAlIc—ET 528, B
BIMFET MC LD 1058 BAY 227132 h L 0 BVl 4 X 4,

BERETIE, BP0 ROFLEIZOVWTOREES LH Y, BRYMHLDO LY BV EiEL
FEBDPKOLVIENY R 7 HEMEZBE T LI, E RRBERCEERIER LOER
VRAZHEMICHEBEEZDLEZOND, ZOLIRERRE REREEEL-ENALY R
7 WEILA KM L 2 5L H D, £72. Bafd NRC (2001) TOFEMCIx TAF a7
b ROBERBEFET — 2 2 5%, B 23R AMTZ V5 72D O£ ER 2RI G
bz LHETL T3,

8. MBH
WEOHKFED S L, BRI+ 2ELSBICLBEELD D, HEFE. -/ 58, R
i, EETNVIF, RIKEIL, (CXVRETZSD, A AV RRICEIIBREERD S,

9. KHE%EE ()
(1) FF{fE
BHEFMICE SO T, BBAMICE S e O TDI F I EHELLE (VSD) kb L kv,
FHIUCES ORI P O b I8 BE OFE TN OB\ B SHIE A M X 3 2 L 3REEA T
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TERWV, LEedoT, BEEOBRNLIE, BBk b RIRE L TE 57210 B/ BRICHER:
THIEROEFEND LI, BRLBRZIMEORVWEEHBELAONDIPAEFIEEZ TR
DEMERRA I = X LORANEHETH 5,

ERENAMECBET DY A7 TR A FEBEDNR Y OFRREES LKD) D O b RER
EOERRRMEES 55T, LR D DM : 10 pg/L AR SN D & Th 5, B
FHEEMEN G H T, EREEIEENRLDOTH S,

(2) HEDMEST
JFAKBE WK E HFIED 10% 282 SEABEINTERY | 5l &R KERAEL L THE
By enRETHD,

10. ZDOhEEER

EE P

International Agency for Research on Cancer (IPCS) (1987). Overall evaluations of
carcinogenicity: an updating of TARC Monographs volumes 1-42. Lyons, 1987:100-106.
(TARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Suppl. 7)

IPCS (2001) Environmental Health Criteria 224. Arsenic and arsenic compounds. WHO,
Geneva.

National Research Council (NRC) (2001) Arsenic in drinking water, 2001 update. National
Academy Press, Washington D.C.
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T8 38 &E - KB KERE, TLRERE (ER:AsELT)

A E - BEREKEEYE, ERREAE (B3R As & LTQ)
BEES - N il HH
WHO BIKE A RZ A~ (5 3 /) | 0.01 mg/L WHO 2004
H A KB K FEYE 0.01 mg/L JEAE T 2003
BRIEIENE (N DOREFEIRE) B OB A 1993,
ALK 0.01 mg/L 1999, 2001
R K: 0.01 mg/L
T8 i 0.01 mg/L LLF 2>
M (H) o 5 15
mg/kg A
K[E (Water) :
EPA MCL (k) 0.01 mg/L 66 FR 6976, 2001
MCLG (k38) 0
KEZT7A47 V7 (b MER) 57 FR 60848, 1992
(B3) /K+MaMHEER 0.018 pg/L
(B3R) SO HEIR 0.14 ug/L
Vo ioat CEK IMAC 0.01 mg/L Canada 2006
PR AL Canada 1997
(%)
Hulgrt 2 IMAC: 0.025 mg/L
JESE K 0.1 mg/L
e ik 0.025 mg/L
(+58)
SQGuu (H3EE IR - bMdtFE) | 12 mg/kg
==y)
POKEE GV [T HVA V] | 5.9mgkg [17 mgkg]
WEKEE GV [T~ V] | 7.24 mgkg  [41.6 mg/kg]
EU FRBEK 0.01 mg/L 98/83/EC, 1998
EAV e H1F7K Intervention Value: 60 pg/L SERIDA 2000,
Target Value: 7.2 ug/L 2009
+3  Intervention Value: 55 mg/kg
Target Value: 29 mg/kg
A x—F FEK: 1.8~3.5 pg/L Swedish EPA 2000
17K RV: 10 pg/L
Hi T KB BR A 50 pg/L
T Gv: 15 mg/kg
RV: 7~10 mg/kg
WA IEE RV: 40 mg/kg
WEEJEE RV: 45 mg/kg
KIE (Air)
ACGIH TLV-TWA 0.01 mg/m? ACGIH 2001
(B3%, LK OER LAY
NIOSH FREERAEE (15 0RIRFHME) | 0.002 mg/m?® [15 7] NIOSH 1999
(v &, EBRLEY)
OSHA 8 I¢H TWA 0.5 mg/m? 29 CFR 1910.1000
(v, ARILEY) OSHA 1999a
8 ¢l TWA-PEL 10 pg/m? 29 CFR 1910.1018
(b3, EBERLEY) OSHA 1999b
8 IRE[H TWA Atk ThF/E¥H 0.5 mg/m? 29 CFR 1926.55
(b 3%, ABILEY) OSHA 1999d
8 HEM TWA 1EMNFTIEXEE 0.5 mg/m’ 29 CFR 1910.1000
(b 3%, ABILEY) OSHA 1999¢
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