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1-1 DPAA Ot H#EE=

TP EDOEFERITER1-1DOEBY THD,
# 1-1 DPAA O FE R WME(E

CAS %+ 4656-80-8

%= (CF) C1HuAsO,

HFE (MW) 262.14

s (MP) 174°C Y, 165~169°C7H>5 176°C (i) ?

A (BP) 437.9°C (T i) ?

5lkE (FP) 196°C (FillfiE)?

AR IREEE S (pKa) 4.90 (FHm)?

AR FEW AR (Koo) 15.60 (pH6), 1.72 (pH7). 1.0(pH8) (25°C i) ?

F 75— ERS (log P) 1.88 (25°C TilfiE) ? | 1.2 (F=HIfE)
2.0 g/L (pH6). 18 g/L (pH7). 130 g/L (pH8) (25°C Tl

R (MS)

fit) ®
LT (VP) 1.92x10° mmHg (2.56x10° Pa) (25°CFflfi) ?
EWIERRER SR (BCF) 1.0 (pH6). 1.0 (pH7). 1.0 (pH8) (25°C T-Hllfit) ?
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DFMEEZ, BWNRETAFFEEZEE L, BHH~RALTWS 2 ERahoT,
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EWVVATe Z EIC Lo TAHFFTOFERERBGIEEZ SN EBZ NS, £, TR 21T - 7o
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FOFBIZ LY | MALICES AN Ol FICBI L TEREILET RN I 2 b—rv a3 Vigk
URER: RS gy

ZOXIIZLTar 7 U— MEOHNGIEH L7z DPAA BZDOE FOFED DR IZE L
7o, BHXKONAB +7 v 7 MR CHERE STV DT AKIBYDIBYLIR & 720 5 D DMNTD0
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2-3 1%, A P T AKIEY Y 2 = L—3 a VBB R L 0 SO A FEE KD
DPAA HEERE DHEB 2 /R L T\ D,

ZAUETERRED DRI L T2 AR — U > 7 a3 TREL O VA HEER 2 B 4% H A7z 3,200 mgAs/L & X — A
12, 2L LEREOEAZEE LT 3 %0 10,000 mgAs/L, KIEEDHAZEE L TR 13
7 1,000 mgAs/L @ 3 >D 4 — X Z {5 YLl T DPAA FIHIHEE & L TRE L. A H A DT KIGY
ZEEMICHRE L THIELC O TH Y . BLLOM F ARG YIRE R NGRS NOMET 5L, 32
DIr—AD 5 b, 3,200 MgAs/L D47 — A RNBEBLOTERLR LA T HIZIIZ S Th-7- 2 LB 5
TR o> TUWN B,

10
3
5 1
< y 4 ———
gfé | A A e ~
B o /A / i
ﬂ ? 4 ,I
2 / 7/ Z
o
2 / V4
IL 01 / / —o— HHRE 10,000 mgAs/L
w7 ¢ F 3t —h— HHARE 3,200 mgAs/L
I' Il 7 —— #ERRE 1,000 mgAs/L
| /
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3. DPAA ORBIRUEIGE
3.1 RN

YUC TF UL L7- DPAA (*C 157% DPAA) 0.3 mg/kg Z#ET » MCHERE OG5 Lk 8, #5 L
To BEHEMEOK) 8 BIDVHLE 2 LRI S 4, #R ORI E W & Z 2 bivle, 7o, M
5. U7z & & oM BORTEN & Ol 6 MC 1k DPAA OIRNENBIZHEZE T2V H D LB 2 Hi
79,

FRE 7> & W IZBE LTI, 1,000 mg/kg/day & V™ 9 i B T OfE & 3atEakBR T DPAA IR 72
FEEH GRORSCIFBOER 2 E) BALNIEZ e, DT TIEH D2, DPAA TGN D
LRI s EEZ LN Y,

7o, BEIEICE B THEE L ONEN 2 s L2 fEO~T L AT v MEEEE e MM RS
Z VN2 in vitro O JEZBRBR T, ¥ 3-1 1R X 912 2-F v o N— ey (A i R
0.95 cm?®) (228 2Bk A TH BT 32°C UL 40°C D YV EEfEEE (PBS) #A1ifi7= L. DPAA Z MK
JERNZ RN L CEBNZZE L 72 DPAA O 2 f8 I A9IZHIE U CREEERE &2 K 7=,

HHER REM
RTRTAVI1—

DPAA in PBS ‘ PBS
(U BB
R &

3-1 FE@EIERERM 2 - F v S L L ORI

ATFLARSYREE ErEE
1600 1600

|| —e—32°C | | —e—32°C
& + 4 40°C & i +40°C
§ 1200+ E 1200 4
3 : 3 :
E 2
w507 w007
o) oE)
X 400 1 X 400 4 1
[a D) L o L
) ) - 4.%‘

0 0a—&
0 6 12 18 24 0 6 12 18 24 30 36
BfE (h) BERE (h)

32 ~TLATv MNZEKRONE MNEEAI LT~ DPAA BfE%Eim &

32T LT, WTHOREBIZBWTHIRED A2 DPAA RFESE IR E OB KR
5L DPAA NEEMNZHELT 5 £ CTORMIZT v FNEE TR 2. b MEETH6 R TH Y
FTNETORMZEROE E LT, EFIRREL & I ERERREEEH LT,

6



b MR D DPAA TR EIEFR 3-L IR T L9187 v NEEDOHEDOK 12~1/5 L/hx < 32Ch
5 A0C~DIRSE EFIZHE D TR OB KITOTNOLE S 2~4 5T i7effim & B2 o b0
TR o 72, EBRYOBEBEAEILEFIREIZH AR TT v MEET 1U13~1/24, & MNEZRET 18
~1/16 ToH Y . ABKRHIXHE T 2 W OFEE T OBEBREN I TIRUVMETH - 7,

7% 3-1 32 C K40 CITH T D EBIH & B HIKIED DPAA FHid M D Hriik

~T L AT v F(X10° cmis) b ~(X10%cm/s)
0~2 I fH] KRS 0~6 Il EHAREE
32C 0.26%0.08 6.261+0.42 0.14*0.10 1.10+0.28
40°C 1.03%0.15 13.5+3.98 0.260.11 4.14+1.02
AN 4.0 2.2 2.2 3.8

40°C, 0~6 Iffij Tt b 2B DPAA %42 % 0.26 X 108 cm/s % U T, DPAA 273 1 mgAs/L

DEFAIC 10 A (KFmEAE 1.6 m* L E) LIZHAOWINELZRD S & 0.02 ugAs & FiH &
DD, ZHUTHELE DB ORI E 100% EET S &, 1 mgAs/L D7k 0.02 mL Z 8K A TZ5E 1T
FYS 95, 723, ZORED X DPAA RENEEFREIZ/L -T2 6 REIHDOT —Z ZH N5 Z &
B KEEO AR (1 REFLAN) CIEB R S ST 0 & HEH S du, WIRTE 0.02 pgAs
TEIS EEZ bR,

32 9

MERED 7 BT MC 17k DPAA 0.3 mg/kg % BAIAIHE 11 5 U 7o 5, WU S 4072 BT e 1 L 4 B o
BB L, BB S OEIS Tofi L, RO TR, B, /M. IR ORI 07m L
Too Flo. HAHEEITELHZRR G, AR « R~ B 04 LW, 0%, BEHEMEIZZ
5 OFRE N HIRBITIHER LT 23,168 IRl & HHHX - RAE R OV Tl e — 7 fE D 20~40%
D FHEMEN I B, MO TIIE— 27D 10%LL T bBHRARM Ch o722 b,
WX« SRR R OV 20 B O RIT LR T, BB EDHEMAROLNEY , T > b~
@ DPAA5 mgAs/kg (17.5 mg/kg) D[RS OB G- Cld, 7 H# O EEMH OG- EOK) 11.5% (IF
TETH 1%, MOl T 1%L T) Db RENEU S i, ME~ONMIEK 72, Lo, cHEREE
X D TGOS T e FIREDOLRE S5 L Ol TlX 1I~10BETH 72 DITk L, I
TIE 1 HEIZ 62.3.7 HIZIZ 91.1 L BHFEICHVMEZ R L7z, 7238 5B DHK) 40% 23 R ITHEARC I
KRBT & DOHTR G ORI/ L T FATREMEN B 2 bz ©

HEZ v M2 MC 1k DPAA 0.3 mg/kg/day % 7 H IR OG- L2k B, S EIE 2T 120540
L. 50 0.5 FFE#ZICE— 7 fHZ R L CRIBBIIIRT L7z, fied @O BEHEME 2 7R L 72 #A%
X T, IROTHEE AR & KM, /NIK, BB, FBE. BRSO K « RIMPRER TH -
720y, ke 500 336 B F CICEIRCIIE— 27D 1% K E TR F L0kt L, X - K
PARRR, BE. M5 D OWEITRER T, E— 27D 10%LL EOBFHEEN R DL, FRCKET
T —ZEDKI 28%bH -7,

HEZ » NI MC FEq% DPAA 1 mg/kg 2 HERE O #5-L, 1. 3 B OMANIRETEMED 04 & 28 4



— NI OFTTT 4 =TT, RIN, AMIM, FERE, SAARRICIRIEE IS m LT e 2 e
5. FARMREN TORMA R 22V b D L EZ B Y, £72. 0.3 mglkg & HEIRE OGS L7
HEZ v b ORI, FRE, AR DO HIAX « KRR D OEHEMEDOHRITERTH D | &
5% 168 FFfHl TH . ZIZ L 514 24 IO 17% VL EOFESHEMED TS Hiv, Rl BT
40% UL EDFEHEED TR Hiv, AP BERTH 572, 0.3 mg/kg/day D 21 HE#KEOH&EETH
HAR « SRR AER R 0> D D BAHEME DT RITFEIR CTH 0 | 336 KEfEI# b 22 i 5% 24 BER D 22%
UL EDFESHEED GO B AL, FRZERETIL40% L EbH Y | HEDRBERTH o1, B, &k
Be btk 24, 72, 168 K2 81T 2404k O BUFHEM X HERR O B 5 R IR TR < . KERGIZ X
ST ERTLZZENRENTZD, 2O EAE (] 2~9 %) 1ZMEOGAE L RRETHY . BEHTE
PED MAED DA~ OBITHEIIER SIC LV RESEH LA Z L3R sz ¥,

MEED Z ~ RIZ 0.3, 1.2, 5mg/kg/day @ DPAA % 28 H [t O #¢ 5 L CTIRIN D DPAA R Z 5/~
% e &b, 5mglkglday BEICHOWTIE 14 A O EIEHAME ORPNERE & IE Lz, & Ot R,
3B IRT LT, WTNOEGEET & MR O DPAA IR O 1 T b mV VK HEC S
D HUSIZNG, B & BRI E o 1o, Bl GD 14 Akl (5 mg/kg/day [EITEHE)
DIRFEART %2 55 & HAEHITHE S RBDOIREERIIN 2 BR < & | iR (MERE) K& OFEHE IR (i)
TRERTEAEOENWZ ENETL, MAKRLEWVWLUIHD I LT RERFEREEZ DN,
F£7-. 0.3, 1.2 mg/kg/day #f TIrI# G &IIFITLB] L THARN O DPAA JREHEIN (4 f5R1%) L.
5 mg/kg/day #ECTILAPNIRE R B L T < OMRTHRESNDIRE LY b—Himh -7 (30 fEA0
%) 287 5 mg/kglday IZTFEERHBND L) RBEHERETHSL Z LD, FREOEIC X 58k
MHEREDIR T2 LT R TH DL Z L b B b,

—8— 5 mg/kg/ dayEt
—O— 14HEEI1E ## (5 mg/ke/ day)
100000 —@— 1.2 mg/kg/dayEt

F —®— 0.3 mg/kg/dayE$
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—8— 5 mg/kg/dayE¥

—O— 14 BEEI1E ## (5 mg/ke/ day)
100000 —0— 1.2 mg/kg/dayE¥

—0— 0.3 mg/kg/dayEE

e
A v
”’ - T

0.1

DPAARE (ngAs/g wet)

U i M Of OB B OBl BT R E/J\kﬂﬁﬂ@?ﬂ%%ﬁﬂ%

ﬁ‘EF'H’Z-’:‘Ié E &
B G M B M K B B B O B B B OB OB & = B OBt R B T R
¥ x BR OB o X . 1)
. . #® )] N v
_E % = B [ N
T8 BB 54 g il
¥ [
B

3-3(2) DPAA % 28 A5G- L7-MEZ » b Ok T DPAA &

PR 18 H H o~ » HIC MC 25k DPAA 0.3 mg/kg % HimIRE 05 L 7= k58, **C 127k DPAA @
RN AT ATIEIRIS 3D D RE R EBNIA LT RPN = ~D oM bk o7,
F7o. RO KOS OBGHEYEIZRETF & R/ L~V AXE LR, IR A~DOBEHEEO
ITIEHG5ED 0.02% K CTH o722 Eove . DPAA DR ~OBITIIRBRIC I VIR STV D &
Bz bz, BRIBICEW TS PRAMRR~OBAITIIRR TH 0 | P EEIC x4 2R E o g
WEEZ > FTHRI52% (KM) Todho7zdizxt L, el TIEk 23% &< IR Tl DPAA D HifX
RER~OBITHEITRNEEZ B NREY

PR 7 A DRI A8 L CRET » MIC YC 1Ak DPAA 0.1 mg/kg/day % #% M5 L, e 500
51 HEOSHEREZR2H A — T V47 T 7 —THATAER, WOBRANL~UIREZ » Mk
RTUEDP T2 b DD, WLENEY ., TR, BB ORI OS2 Hav, PEZEIE 70
o7z, F72, 1, 3. 7 HEO W OMEE P HEHEEZ RS R, WIThoRRIZE N TH, &b &
U R I IERE TA BTz, AR D OEHEMEDOH KITER TH Y . 7 B OEDIR T
131 BRRITHATH 41~52%., HED V2 TIEH 45~53% O BTG DS A RIZ H - 7223, 2D
i DREL C IR D Y2 T HH BR SUBE Ai ~K0 33 % , i oD Y2 T HH BRI A~ 38% £ TIR T L 72,
ZDOZ LD YRR R O AR KB B 5 S 72 DPAA 1XRET v b B IICKATT 503, &
DARDORREITRET v b XY HAEL | HAEHE O DPAA OEKIZHHAMIERIZBW T I DR TH D
tEZLNEY,

$%4H@%éﬁﬁyF%K“C%%Dwmasmwg%i@ﬁuﬁﬁbk%ﬁxmﬁﬁﬁ®ﬁ%
TEERE (WEME L) TR LT, WIS Ui HaE e IZIE S s oA L, HLE 2R
< ERFITMIR KR OFFIRIC m WEIS Tt LT, #&G 72 RERRIZIZAREA T » b oIk, g, i



Tl BN O TR PEIL B — 7 JEDK) 4~9%. MTITA) 50% £ TR T L7z, #AERT v Tk
Mg, g, B, TP, B BESHEIEIT E— 7 E D) 30~50% DIX T T, Tkt — 27 &I
[FIFREE OFEGHEER A B Tz, T v P TIEE RO KIT A% 8~14 HEEX BN TND Z &
5. %4 BOFAERT v R TIEEED S OYRIEERE S KRR D 20 BIR T < migChFiEiz 53
fllzboeEZONEY,

WD 7 =27 A B L2 DPAA 2 mglkg Z HAEIFe 5 U 72 kG R, 1. 4 BRI O MEBER T 0 b B E T
SIPRBEDH) 15 15, 2.6 (5 TH 722 LD, DPAA IZIMINICATT 5 ATREME DS R SNz, £z,
10 50 H H ot B =7 A H 112 DPAA 1 mglkglday % 98~121 HE#E A& 5 L7-fE R, miRED
b RS MET GRILERICK) 71%. MK 29%) 1T S 4, BRI G TlIR ek oFI G138
5 1R TH 17%. 4 FEfIE TR 14% CTh o 7= 2 L h | IE#E12 X > T DPAA 2RIMERIC
BT D LRI NI, &G54 198~237 BRI T 5 & MiEF O v RPEEIIREEL D b
ARICEDP ST DD NFER UL HWICE TR T L7223, iR o & EDK) 80% A3 AR MERIZ 5347
LTz 89

WERED 71 = 7 A Y112 DPAA 1 mg/kg/day % 28 HIF#& O # 5L, 0, 1, 6, 12 » H#IZ DPAA ®
RN EE 22 JIE L7 R, X 3-4 1R T K D IR G2 O DPAA JREII iR (I, #f) |
AR, B, IR G < L B IE b FARMRSR ICEIR ISR T DA A DA, AE
& TIL AR R & AR R B O T B 2B BMEN 7 BTz, T DK H 12, DPAA R EE T HR AR
R TR, FEMRRMEE TRV E W R TT v FOFER (X 3-3) SHFEEIL Tz, LiL, H
BEDOREETH-7- 1.2 molkglday BED T » FOFER L HARD & K5 EHOY /LD DPAA JEE
137 v MTHATHRARRE R KOG HRE TR <. 2 OO TR E W HEICH D | &
B35 1 AAGE L7 RER T S 2, L O HRARRE R B O BARRRIZ 351 5 DPAA IR 13 #% 5B
BDOT v FERILILTHoTZ, ZOX T, PILOFHAFRER L OB ERRRIZI 1T D DPAA DF
EEE<, 7y FOZRL EERTHLEWI EXS-o7219,

——HERTER
1000 ¢ —O—E®ERTI7AR
i —A— 5T AR

BE5#&T1298%

. tj\P*\yﬁﬂkgA\
e \\/W\ R‘\/“
: \g\/ =N VY

DPAAEE (ngAs/g wet)

ﬁﬁEE@'J1£Il\Hm§£EHﬁIJH§'FEFX%IL.\;—?_\.H?HH?;ﬁIJHH&;&‘EEE-I-
B8 OTH BR BE N ¥ R OBE M E K R B M ¥ i B B M OB R :H%H%
T E E ¥ ® IR B W 5

2 2]
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2B, B RNEROT v omiE., miEE V7= in vitro 3RERCIL. WD L 7= DPAA O 2 E/3 i ER
Ay L. K6 BINIMIES LRy LA LTRY, BEITERD R Y

3.3 f#H

t ROy ROIFR 7 v Y — A - Il 2 AV 7z invitro fAEEUER T, DPAA [TV T B
THR@EZ T, FEEEIRD bR o7z, £7-, DPAAO.L, 0.3, 0.8, 2.0 mg/kg/day % 91 H i
O U= MEET ~ N ORISR 2 & L72AE R, DPAA XV T O KW GHEESR & 58
LAWZ ERHASNER-12Y ) —J5, [T~ M2 DPAAS mgAsikg (17.5 mg/kg) % HilEIRE M#%¢ 5
LB ClE, 2 AAUBORTICBETIES 2B RMOMEDP BB I, 20D, 1
mgAs/kg/day (3.5 mg/kg) Fi#IZH G LT 14 &G L7 24, 4 HRBUBRDORS 6 Z< o7
INTR S HARAMONRHH N 2 FER B SN | 2 D ORMONHITHERIKBLEZZ T -b 0
EHERISHL, DPAA BT = =/ Ut A2 Z = b O Tideh-7= 1,

DPAA 1 mg/kg/day %% 100 H fHI#e A # 5 L 7oL Tl &5 O ik 7~ & iE#ED DPAA &
X R EITHES L2 DPAA N S, Z U R 7 Il OREE TR S L Wt E 2 b
P, B R EITIERED DPAA TH Y | FE#& T 1 198~237 H DR T DPAA (IR H S 41
ol ¥

3.4 Bt

HEZ » M MC FE5E DPAA 0.1 mg/kg % HARIERARPI R 5 L 7= /55, 168 BEfi] CTH 5B D 63.0% 2R
T, 38.0% N HHICHEE S L7 Z & A n . ERPEMR IR PR T, IEHHEtE LB S T 2 b
MR STz, £72. 0.3 mglkg O HRIRE 5 TlE 168 FFH TR G &0 99.5% (JRHIC 48.2%, #
112 51.3%) 2SPEES AL, E DK 8 FINS 24 B £ TICHt Sz 2 L n | HEINE B A EHC )
ThDHEBEZ LN, Bk Lz X 5 (20D DPAA XK « R L O EICE < B £ 5600
WHSNT-Y . E5120.3 mg/kg OHERE 5 Tld, 48 B THREGED 43.8% 3 RHIC, 26.7%
NEPICHEIE S N, ek, IR ~OBATIZ 134% TH o Y,

KEZ » M2 DPAAS mgAsikg (17.5 mg/kg) # Hi[ERE OG- L7-sBRCiX, 7 B CRPICHE G &
D 23.0%., #HIZ 26.5%D b HFAPEH S7=2%, 1 mgAs/kg/day (3.5 mg/kg/day) R IZI DS LT
ERROFEE LB T, 14 A BOR PRI 5 B0 1.2% & B 5RZ FEl-72 9

iYL 12 DPAA 2 mg/kg Z HRIRR O G- U7- 3B Cld, 24 BRI CIR I & 520K 40%., FHiz
KI17% D e Endet &= 9, £/, 1 mglkg/day % 98~121 HEJ#E A5 L 7= 7k Bk 58 9 12 /s
5, BEGWIFAO 24 BRI T 28R 2R 2 & | B HOEGEDOK 3% IRHIZ, £ 53%7
FEPICHRE S LT s HEE S LT,

KRB, RE OB 1 SOPRIREEE & B 2 b, KBIZOWTIKERLG LT v M
YL THEM L TERBSND 2 LARENTVWS 9 DPAA1mglkg % 98~121 H MR¢G5 L 7=t
P TIEARED b IR T IR & Holg U CHRG-BiAH 41~91 BITK) 5 fiF, B 5% T 1% 198~237
HICK 19 b m< . L ORMERD AL 86~105 H Th b Z &b, ARMERFICEH S LT
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7= DPAA DMAEICHEH S TR L TietE b 52 b 89,

—J7. FITHIToOW T, T~ M MC 1k DPAA 0.3 mg/kg % BL[EIRE O #5- L 7= S A TiEaRBR
C DPAA OHN IR IXMAEPREZ B 2 5 Z L1377 < | A & IZIXFERRE O CiEA L
Z &M D, DPAA IR PICHEIt SOV Tl B X Bz Y

72%5. DPAA OIRAMEM 22T 28K & L Ta L AF I N (BA AL a3 Hlstis s oF| A
EZONTNBY a2 F I FERERARE LT ~ M DPAA 0.1 mg/kg % BRI
53 %1% 1 mgAsikg Z HERE O #5-1 L 72388k Tk DPAA ORI & 2228 k1T e < . MRkIC
Lo TN ERMIIE T 208 2 b2, PEEE IR b0 B2 bhT,
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4. BMERZEFIZK D DPAA DEM
41 2MHEMN

DPAA O 2METEMEZ DU TIE, NIOSH CR [ [E 37 558 22 2 A BFFE ) @ RTECS™ (Registry of Toxic
Effects of Chemical Substances®) (2~ 7 AICHERE OG- L7z & & OYRBOERE (LDsy) & LT
17 mg/kg & WO ERER SN TR | e v T OREEZSIA LT = a0#EET — 2 4E
WHILE 22> TRY | FTF — X E42HEB LT L 25, MoDL = 0.017 glkg™” & Fi# & Cu 7=, MoDL
IZ mouse oral dosis letalis (<= 7 AR O ESLE) OIS T, ~ 7 R 17 mglkg Z % 05 LR
MBI WD ZEEEWRLTEBY, BOERITIAY (LDs 1 XfiEW) Thoto, 2B, Zhzxt
FHE T D L. DPAA D4y 188 262.14, B FEOF-EMN 7492 THH7-8, 4.9 mgAsikg (= 17+
262.14 X 74.92) L%,

LDso (2B L TiE, DA DHE L WO bE < BHEOMEZM DL ETIIAEHTH-TH, 7
FEME ORI AR EE 72355 30 72 < 72y, 2072, [FEMENRS 5 L Bbitd WHO (2001) @ EHC
224 |k ST M b LA D LDs & # 4-1 12, AL FLAMD LDs 25 4-2 1T 19,

RS BLAWICONTHD &, WEfE GREFRN#E) @ 20mgkg, #EfEFT ~U L0 (7
NS @ 14 mglkg A3/ L1 D LD;,(C“&;ZD# i b B CIIEHIZIRE TG L7256 12138
104, BETF U 7 EMCANTERE LSS0 20 k& <, BETEICEDENRE,

— 7. ?ﬁ%t%fté\%@ﬁ%ﬁ@%f%é%/ AFNT Y i (MMA) RV AF LT vy g

(DMAA), b AFAT LA FH A K (TMAO), HEHEWR EICEL GENDT IV ) _RE A
VIR E O e FLEWD LDs XM b FLEMOME XV b7 10 5L ERE WA, MMA Tl
7~ h O, DMA TIEZ v hOMDENT LDy IZfFLL EOERA LN TN D

#4-1 EHC 224 (2D & - T RS v FLEW D LDy (2fk)

sgeRlAr | B | W | b | R | o g

[ =i ~UA | S | &0 26-39 34.1-525 Harrison et al. (1958)
i b fig ~ A | BfEFLIR HE | RO 26 34.5 Kaise et al. (1985)

i b g T b | U | KE-ME) BRR 15 20 Harrison et al. (1958)
i b i 7y b | OER | HEME RRN® 145 188 Harrison et al. (1958)
i b ik Ty b ORI | M| P 293 385 Done & Peart (1971)

i b ) J v b | | e e 24 42 | Done & Peart (1971)
b R A ~UA | S HeE | WA 8 14 | Bencko et al. (1978)

E EAt N A v A | W | AN 21 87 Bencko et al. (1978)

i B RS 1) vh v b | S| AW EEA 4-5° 9.7-10.9° | Franke & Moxon (1936)
TN A Fy b | H# | R [ MEke] 14-18° 34 -44° | Franke & Moxon (1936)
= R AN A M| #&A 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)

v fedn T | R M| R > 500 >2,400 | Gaines (1960)

o alFEICRE TR, bIZE T F o B AN TR L2k, o 1d LD %2R,
e H; GRS 4G (a0 b LASN) . IR, iAIPNTESS, IERER; IEIERE G- #E R BEEBAm
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# 4-2 EHC 224 (2D - - FHH v FLEW D LDy (AlE)

ik e #ALAY maRE | | v |G| D iy

(mg/kg)
MMA 7w | R HE | #Rn 1,101 | Gaines & Linder (1986)
MMA Z v b OERIR e | #E0 961 | Gaines & Linder (1986)
MMA v b BEFLIE | M | 0| >2,200 | Gaines & Linder (1986)
MMA ~UA | BEILIE | KE | RN 1,800 | Kaise et al. (1989)
DMAA Z v b OERIR HE | RA 1,315 | Gaines & Linder (1986)
DMAA 7w | R M| #E0 644 | Gaines & Linder (1986)
DMAA Z v | BEFLR | HE | RO 1,433 | Gaines & Linder (1986)
DMAA ~UA | BEILIE | KE | RN 1,800 | Kaise et al. (1989)
T™MO ~UA | BEILIE | K| RN 10,600 | Kaise et al. (1989)
VAN EV] ~o A | BEFLIE | HE | #&DO | >10,000 | Kaise et al. (1985)
FRIRFVTIVI=0b e |~ A | BERLIE | BE | #RR 580 | Shiomi et al. (1988b)
FRIAFVIWVIZAE AL |~ R | BEFLIR | B | B 890 | Shiomi et al. (1988b)

DPAA X HAARFUTITEEFE L WA e FLEW T, £ DIE< 8 DPAA Z & e H P K DO H
IZFROEND Z D, HKEEIZL D LDsy DN EEN LN, TD LI RT—2IEbN
o Te,

42 mE~thHASH

DPAA % 1845 U Tc —faetiadlB (E~diimett) RROME Ao pIFR 11ITR L,

F7-. DPAA ODEEME CTHHE ) 7 ==L T LY U (MPAA) OfiEA2RIF 212, 7x=/b
AFNT Il (PMAA) OfERZRIFR 31TR LTz,

7 » R TiX 5 mo/kg/day % 28 H [EIFRHIFE 0 #5925 & #EIL 10 Purp 3Pt (LAF, 3/10 P& & Fidk 4
Do ZOb 1PLEHEHIE, 1 PLIXEELM 3 A B), M 6/10 LA Lz Y | M~ A TiL5
mg/kglday % 5 SERERHREOHG L THETIERL 0 &b~ v ADOEAER AR HUKE 0.19
L/kg/day®™ |2 & 2 I EHEME TlZdh - 72725, fOKICH L TR O#%E @ok#s) L~ 2T

1359 6. 19 mg/kg/day O 27 BRI O 5 CHIETIZF L ER 110 JE, 3/10 JL& A 7pino7- 2,

MRRR~OEBITEAEREDT » F 32D w2 BORD - 5= g 9L 20 il
HHITWD, UL, 5mgkglday DR O#ETT v ML 10~15 H TIRIE R ZA R 5

(RHR) NHN=N 32 | =~ 2 TOHBITEL | M5 HEM%ICR-> Te&KiciH oY, £,
2 mg/kg/day ORI G- THEZ » MZIX 71 H B2 DARRFRRE (IR 238, 78 H B AR
WETHOLND LD, MET v MR RT OHBITR < Y | T v b ~DOfokiE
5. (1.8 mglkglday) TiZ 21 HR O G THIEER & OMRIERIZA SR n-72 2, Y LTI
2 mg/kg/day @ 100 H I O#E 0 £ 5-C U2 Ll 2 A7 1 — X AFROIER D G172 BRI A S =72
FTHY P TR 50 H Ot LI 1 mglkg/day A% 100 H R O S L-akER P | MEEO v
IZ 1 mg/kg/day % 28 H R 0% 5- L7238 10 Tl TEI O ZAL-omEIRIZ 22 o 72,

JFIA~DEBIZ SN TIE, 7> M Tk 28 AMROE S0 5 mg/kg/day #f, 91 AEFE LD 2
mg/kg/day #E, ~ 7 A ClE 5 MR OB D 5 mglkg/day B CEEOHIN, GOT X° GPT, ALP, i
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B U LR e 8Os ONEE R E 2 e 3 5 HUE O 5 IR O ﬁﬁﬁ%hfvéam
%wfimmwww@umaﬁw%m&ﬁf% NS OEEFEIEME ORI BH 1T e hr o T2 23 1220
1 mg/kg/day % 28 H [E#e O $¢5- U 7= ik D YL ClIpisk o 2% (Hﬂféi%'i\ 7V O RIENER
fiRiE) nashi®

7w M CIX 28 HIFFR D #5-0 1.2, 5mglkg/day #£, 91 H [HI#E 1#5-0 2 mg/kg/day # TR i BkEL
RNNET B ERE, ~~v b7 Uy MEDOIK T2 Eo&EmnAbhiz, Lol 28 G T
ViR DR BRI T &2 AUE 4 2 R M ERE O BN 2 B, BB 1 AR B LT

DIz L, 91 BRI 5 CIEMR MERBUIHM L72 b O O F R R 1370 < KT OIS E R L
fwt$;di#wfimmme@umH%ﬁm&@f%@m«@%@iﬁ%ﬂfwﬁwmmo

Zofth, 7 v F T 28 HFEE O &5 5 mg/kg/day £, 91 HE#E D50 2 mg/kglday #E Tk
~OEBRRD LI, GER~OEBEREET 22O FE M LY vk 78 v MR Tl
DPAA IZHEEIR L 7= LIRS b ipno 72 Y,

FrAERHIC DPAA 25 LT-RF OB O TIE, A% 4 Ao 7 » MZ 28 H RsESI#E 0 &5
L7=# BT, 0.3, 1 mg/kg/day BEDHED FRIMEREN GBI - 7oy, FRIMEROZEALITEIL 22 & D
T, EFEBEZONIHMEEHEMT D LR b0 TR, ZOFIIRMERE N 2T 5
P S 72208, BElLREGE ~ORBECNEERICK 286 b A b hoTe, T OMITI
mg/kg/day #EDMEMECIFIBFLRE, M CERECHIRE &~ DR ERB LTy, [TEI O Lo
AR DO BT 72 < . DPAA IXE B L CRIBNCIR W BMEER 26T 2 L I3 2 b/ o
=9,

INHDZ NG, DPAA O FEREEAEMIT A « RIgRER, ML ONHESR, ik L& %
ST, DPAA OFIMEICIIFEAENH V. 7 v FORZENRbE <, MKEEL 7 v MR
THDHIEDREBIINT,

DPAA #5-FRIE DEIEMEICOWTIE, 7 > b 28 B D& 5. 91 HRIR O 85 oRER Tl
AR TREIZIZ DPAA IZ K o TRBLLIZAELDIZ E A E T, A, BILORREHEBLOI 137
Hav, EEMEREO LN NG, EEMEEIRFEELX OGN, Ty b 28 AL TIL 5
mg/kg/day £ C 14 H R O[EIE I 7RIS S 12 PRICHRERAN A H 307273, 91 H M #% 5-0 2 mg/kg/day
BECIL 2B BINICIE T L L= Y,

DPAA DOBHEWE Tl 2 MPAA @ 28 HIREO# 5 TlL, HHX « RIEHRRER~OFE T m H &
B (15 mg/kg/day) @ 2/10 PECHETSHT H IR A HNZ721F TH Y . PMAA @ 28 HRERE O &5

TldmmMERE (5 mglkglay) THHHX « RIGHFER ORI O 72Dy, FFlig~ D52
MEBITHEHABHETALNTL, ZNDDORERN G, DPAA K UBEME OFEMEL T 5 & |
DPAA >PMAA >MPAA DIETH - 7=,

IRE . RRERIIC & DA DV CIE, 1,000 mg/kglday &S EHETTO 7 H R AT T
JROHFIROIER 72 £ D DPAAIZ K 5 & B 2 D BMEERILA HAVIZHY, X - RAEHIRR ~D5
BITHEL L 22 o729,
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43 REIHEMH

DPAA 7 [ Uiz —figmtialiy (RWIFME) R OME AR ORIFR 4 IR LT,

MEffED> =~ RIC 0, 5. 10, 20 ppm DT T DPAA % 1 ARk G L7-RBRTld, HUKkEND
ROT-HH-EITHMET 0, 0.26, 0.48, 0.95mg/kg/day, HT 0, 0.35, 0.70, 1.35mg/kg/day TH Y, \»
FTHOBHZ b —RIRIE~ DT /e < | MRIERITHEL L7225 72, 20 ppm B O C s K OV
OEEHI, ALP, v -GTP @ EFICHESZRO, MO 2 CRILE DRSS ERGERIER, B
A OAENIH ST, 7283, 20 ppm B TH SV HED I/ IMEEN, D ~~ k7 U v MEREAD I
BEEDHLENTHT-H, EH0 L HEMBEMEN 2| BB LM, BHETFHIERITZ
LWeEZ BN ?,

F7o, MEED T » M2 0, 5. 10, 20 ppm DR T DPAA % 2 FFMIEK G L 73R Tk, ok
B bR 5 EI3MT 0, 023, 045, 0.91 mg/kg/day. M 0. 0.32. 0.65. 1.3 mg/kg/day T
0. WTHILOREZ HMFRUER O HEBLIX 202> 7223, 20 ppm BEDOMETEIE D A B v, [RIBEOME CTAAT
B MERECRAAEITA BRI o 7o, IFIRO st B B & O B I3 10 ppm BLEORER Y
D 20 ppm BECHEITHMN L, FETC XITBEIE & 72 > CTREFRE L7 20 ppm #EOME 33/51 VT CHRANAE BH
M ORAE L Z U KX A8 O, RS OHEAE 2588, 79 £ TIZE T UIBESE L 72> T
&% L 7= 20 ppm BEDHE 4 PEr > 3 JLC b RMRE OILIEN A B 2%

INHORERNS, DPAAILT v FOILERIZEMEZ R L, DPAA IZ X 2 HE R E Ik 2
M¢im®ﬁﬂaw:&ﬂﬁaﬂ&ﬁokmmo

ZDXHIT, F~THE O DPAA £ 5 (1.2~5 mg/kglday) TT v MIALILTZMIKR, k%,
i OHAE SR ~D D 5 & BEHIE D DPAA $: 5. (0.66~1.35 mg/kg/day) TR 7= 2288 LIk
K ONEZR~DEE T Tho T,

44 AJE - RESME (REK~DOEE)

DPAA DG - J8AEmME (R~ 8 SRR R OB 2 8k DRIIER 5 1R LT,

7 v F TSR RCNIER, BEROFTECE RO AERICHERBIMIRL Y | L ThBhkE
BT HATVRNT LD D | DPAA ICITERFTEEIE RV E D & EZ BT,

AFHREIC T 2 BRI HOWTIE, RERT 14 B ORI 2 TR 7 H B £ TSR D& 5
L727 v @ 3 mgl/kg/day #f TREEFEAVIZME O “IRBIBRZRBRODIKR TR LI, BRI
BT ol £, VIR E~ORZE L U THEEE, EREE OEFREOK T, FHIETIR
B, ERAIE R D RNTHRMIE TR OHEMAFED v, JRK & U THEREDRREBELITHE © (b & Mk
AFEER D EER) « BRI L 0 AU EB(bOFEERE X bz Y,

BB K OMZ LI B 241 L C DPAA IZIE< & S A RIS xH T 2 28 >\ Cid, 7 > b
TIHAEFRSCMORE, (R, AREESb. RKHBUGME, EEIHFIRRE. R BERE, AMaED
WA BRI o T, IR 7 HED LA R CEYL 20 HE £ CRMlRAKE LT v b
DO (F) ZHWTHES 4~5 BHMIFICERLZA—7 > 7 0 —L FRER T, JIEHEE (TEhHE
HE, XEBEE, b E3 0 EE, BSOS, B, PERERD 05 b IR
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FED 0.1 mg/kg/day B % & 72 TORERETY B B2 Y [B1EL & B XTI A B2
D UTs, METITEmHED 1 mglkg/day FE A & O R TOREGHETHTIOEBIZH A EREE
17 oTz, Lo L, 8~0 MR B0 YT ¢ FE i L 7= 3B ClLkED 0.3, 1 mg/kg/day B, i 0.1,
0.3 mg/kg/day BT E EAS 0 [ERAA IS Lz, 207, #4487 HH 25 0, 0.01, 0.03, 0.1
mg/kg/day % [FARICRE O 5- L7 T v O T4, 8 HEmICA—7 > 7 ¢ —/b RikBR %2 F0E L TR
PFL7ZRER. 48l ORERERC 0.1 mg/kg/day BEOMETIE B 23 0 [AIEE BICED L= LIATiE
W OBEOREIE B I A B 2721372 < #IRIORERFFC 0.1 mg/kg/day £ T4 57z 4 @il O
ZACIIMERES W U, 8 W OZALITITFBIEN 2o 1o, A—T 27 ¢ — /0 RERBRIL, fPiErE
MR ENE ORHMIC W T JEEMESCRRITEI ZMET 2B e LTULXLIEHAWLRD DD,
27 V== TR E LTEMT B2 b O TH Y (AREEE OBEWA T IXNEECH 543, 0.03
mg/kg/day TIEFEFRBR TEEHEH SN DFROREHEBICHEED RN AR ENEY

IR 50 B H 726 HEE £ ToH) 100 HHIC 1mM@my%ﬁﬁ@D&5LTi< FXH Ao
T, A% 30~40 BIZFEH L-riisaemd (B, BmbUS, WREJS, BEILSOR) (R8I A
Sinot= ) I AL & @ U(Mmk@ﬁffﬁuﬁmﬁﬁb F¥L &I L C DPAA
I TSI~ U ADR TR, 7 BERLAREIZE i U 2[R 7 Ao M L—=227 BHIZ
9 ki o b (R S % T 92 £ TORMOIER % T ORAD) 1T IREHT TS D |
FARERBR L M OV B PR R CARLIREZ MO TLER A O LA S Tng P, <R

TIERFLZ I L7z DPAA D2 L U CIHOIFEMEDZLN TR SN TS A, 7 v hCTIEATZI
L7z DPAA OBATIZZ < 722 L b | i OITERR k78 £ A6 W 1o G B 72 R 23 24 2
LEZLNT,

45 BEIFEEH

in vitro FBRR Tld, * X 2 F 7 2 (TA100, TA1535, TA98, TA1537) . K% (WP2uvrA/pKM101)
O 5 EkAE W IR 28R Bl ik, RENEMEER (SO mix) BMOFWIZh b b REMED
R/ E L, DPAAIIERFMEA SR EBx bR Y,

F v A =— AN LA —[fifilagk (CHL/IU #ifa) 2 7o Gu @ RSB Cix. S9 mix isino
A LD T YARRERTE 275 U, YR IERE D Dy e (KT M0 20% 12 5% 27
%éﬁék@ﬁ%%&%i)m@ﬁﬁ@ﬁ&®wmmﬁ%M®*#Tﬁa%mwm\wmm%m
DEZRMET T 0.92~0.99 mg/mL, EFEALERE 24 REEJALEEC 0.1 mg/mL Th o7z, Ll HHYEH
[ZDOWTIE, ARFELERYE SO mix WD G T CHEERFEMED IR WEFEREN L LT, E Do
S THR RO BB 1X 5% R ThH o729 . Eo. F oA =— R LA — ik
fakk (V79 M) T 24, 48 KL & I CUEAMAHEE R 235 Licns, ThiE &m
W?iﬁWOkoﬁ%ﬂ%lowfimﬁﬁﬂﬁﬁﬁﬁéhﬁﬂotﬂ 48 IRFH LB Tl VA
ETHERPHR LN, 7B, ARDEIEEO LR 251 & 2 U7 Tid, R M ONREE KRS
Sy BRI O DA FL R e OV Z AL B I B U 7 AR R DR B DTz

invivo IBRR TlX, 7 v b OMEREIZ DPAA A% 1 # 5 LT3 L 7=/ MERBR CIE, B BRI/
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IZBERE I TR R & AR EN e <. DPAA IR SR B S 7200y (Bath) L2 ohniz ¥,

4.6 HEHAME

DPAA % G4 5 U 723875 AU MR SR OB 2 A gk D IIFR 6 1278 LTz,

BT~ MZREBAMEOH DY =F/L=+r Y7 I (DEN) 0, 200 mg/kg Z IEENES- L7- 238
#7225 0, 5, 10, 20 ppm DEE T DPAA OHKE G- % Billa L, DPAA #5BHLAD 1 WM % IZHF
gD 213 ZE 78Ik L C 6 B DPAA Ot T 7o fbF. MO RIS AW ZE DIEEE T 5 GST-P
BEPERIAEEL 13 DEN ALERE COABIZ S, DEN L& L7= 20 ppm (1.6 mg/kg/day) HETZ D% &
BIZAEREICHEIN LTz, ZOfRRNS, DPAA RN AZRET D (Fet—2—) FAR®HL L
Ex BT, 723, DPAA DITFFED AARELE I (Z FEMm AGHEE SR @ CYPIBL OFFE NG 5 /]
REMEZS RIS S, BR{Li) DNA 513 DPAA OFR B AREEMAICIZEE L Ex oniz 2,

D7, 0, 5, 10, 20 ppm DIEE T T v MI 2 4[] DPAA ZHK# G L 7= B & F206 L 7= 723,
WERED T v b TRAROHA BRI EZ R LTCERII80 -7 2 &6, DPAAIZIET v MZxT 5
FEM ATV E RIS 0 ) 7277 L, DPAA IIITFRNAMEEER 2T 5 LR En-2 &,
B OB CHEME L 7B RN O RBN AT SN D Z EIT”HERLETH S,

47 RS

ThET, Vz=zuauriyy (DA) RV T z= T )Ty (DC) Wz
F (K LeRA) oyzobo, ZOBEYE D DPAA, MPAA | PMAA 72 C Otk e F(LEW
BT D HEHRITRONTZb D Lo T OFMEIC DWW TIR— O - BRFCRIC L Y [F—F
BICRUBR L. MRRICEEM L2 EBNID R oTo, 207w, bfle ZoOBET 5 A e ks
Y. MR FLAY R OZOREW TH ARt BLAWEDOAE 18 O v H AWz oWV T
FERBRZITV, TR0 OFEE RTS8 & Lie, 2086, 7 v b EOEREMW
ERVWTCHLEZT Y RRA VM L@tk @miERBro £ s 5 2 bz, fHMlio B ransEEo
X CTH 5 Z &, e FBOBRMEITHENO T A —v (SH) L OFEAIC X DM oL E & &
AONDZEREND, BMEEOREMLBRE L, MidEERBRIC LI 1T> 2L & LT,
AR AR TIXE O ORIIRE 2 M & Loy, FEESCIY MER E2BE L, kb EZH
ENTVWHMEFED —~>Th s b TEGEEMIEE (HeLa Mifd) ZHH L, BioRETER
{LE % &R T HeLa Ml & 24 FERDRG2E L72% . AIMRINBLK BRESRIRIE 2R IE Lz,

H e FLAMITONT, MR EREEIEMEOMLE R X 0 B L7z 50%FERE (ICy,) &
U DPAA O ICs % JEHE & L 72485t 25 (DPAA O ICso, & HFALBMD ICso) % 5 4-3, ¥ 4-1 1T T,
HeLa #fifid Tix. DPAA Ol L MR v FbEMO R Th oA e FILAEWD Y A F v
TNy (DMAA) LIFERITTHY . e RIEEHOFRFARRIE (ZAfi & OFAl) TRt 4 ik
L& 24, HENCHMIZH T =Moo e SEaMO T R wmtETmn & W I iR Th o7,
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# 4-3 e rEREREE R (HeLa fMifg)

HxEE

Sy ke | g | e | R

oy V7= s mur L (DA) CiH10ASCI —ffi | 0.801 200
T 2= )T ) T L (DC) CizH10ASN =i | 0.567 280

B2 DT ==V T VY UEA(DPAA) C1oH1AsO, FAf 157 1

e R Eaw E) T2 =T LY UIE(MPAA) CeH;AsO;, Fiffi | > 201 <0.78
7 == AT LY R R(PAO) CeHsAsO —ffi | 0.0557 2,800
LA T22hT VY)Y L (BDPAO) Cp4H20As,0 —ffi | 0.707 220
T ==V AFALT Y TEPMAA) C;HsAsO, Al 25.2 6.2
KU 7 ==L 7 L (TPA) CigHisAs =t 200 0.78
R 7 ==L T L A% R(TPAO) Ci5H15As0 Al 460 0.34

e BB —fb_edFE (@) As,0; — A 1.64 96
EEfE) U oA NaAsO, —fh 1.68 93
(b b FE(E ) As,Os A 26.9 5.8
Elgh LT T A CazAs,04 HAL | >42.2 <37
b lRKSE T R U T LK) Na,HAsO,- 7H,0 | il 83.6 1.9

R © R EY) E ) AFAT Y CE(MMA) CH3AsO; A 886 0.18

DIRETDD [ 2507 1 s o 1 (DMAA) CH,AsO, | Tiffi | 151 1.0

e B LAY . b b
T ) _H A (AsBe) CsHAsO, A — —

MO CHIEHRANA

L LTSN | p-7 Y=Lk CeHgASNO; FAf 1,410 0.11

At e FLEY

H:a)DPAAD ICsy & 1 & L7 & X OFXHMET, Ay 2 r ¥ CERR LT,
b) FKIEETH 20% LA EOHIENBL K FBREETEMERE N 72N 28, 1Cso DR e o Tz,

10000
1000 (RO EXRIEED) ] (=D EFRIEEW)
100 1 ]
10 — I Sl
‘] _— | _— | -
r AR NN il
0.01 ' L s . . s . )
B o8 = oy i g4 o o= 0 A & A N L "\' —~ H’KA |
AN N R dg D EN Y Y =N N N E OZUgo
D NN N s N S L S N T = -
222 3 N Y2 N 22K R R R Kk 28 Q 3@ L
-\::: -\2 -\,\', £ R _\_] -\<|\<E:\<(:D 2 =<< .\ o 4\
P‘Q_P‘< N, E o - M= = ST D O0-_SN_AzFa o =
20 2o _A\<[\J-|'F| w3 2E 20V [N EI<P\O',\<O:"% = =
TS RE 2 U S Rk 2 & gSRSRER® N U
HoOoH o % ] PO S S 2 2 N > 3 &
NN H AN b o0 o2 =< !
N T oW HoHolow [
K H D ﬁ NN H N
n L Y NN N N
4-1 b FEAEYD HeLa M3 D43 #ME (DPAA OAffE M3 2 FExHE)
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ZO XD, Ao v FLEW DTN DPAA G e 1Al O b FbEWOMBEEL Y bEmn & v
IRERIT, K 42 1R L2 T MO U N R RIRaRR (RHMVEC fili) 9 | ~ 7 2GR
i %) & - AR T L RO BTV D, RHMVEC Ml TiX, Hela HIARICH T4
(ZABRE R ITTR < BlAv T 7223, DPAA Offf T Iio R e F ke (e rY o) &
[FRRETH Y ~ v AP Tl AN & Mo e ZbamofTch o7,

F£7-. RHMVEC #ifa, ~ v AGIATAIIRI R 2 MfamtE & MIfaP & REY AL & ORMRE Tl
W ORNZ B WA B, T~ T =0 b LA ORREEN W OIX, =Mook F
LB OFIEN~DIR D ABENENZ EITERA L THWDHDEEZ LN TGS ¥

(RHMVEC i) (= 7 2GR HEAE)
1000 _ 120
(F ff) (=)
100 H g 100
— o
" 10 __ L= {:{_ 80
gl;ﬂ 1 B . I 60
m 1 TR R H#
2 0.1 = 40
0.01 H — i F— — 20
0-001 1 1 1 1 I\ I\ 1 0 T 1 """'= 1 """'= = """'=
%‘%ﬁ §%§§‘A§§§§ 0 1 10 100 1000
23 L 22 £ 2 X 54 3
RIRT ERERZ B o33 —m BERFNOL () R (mg/L)
UEUE 1 w=he i,\éi,\éi% —®—DPAA
N~ ~ . SESNE=
AR ® o~ B gS3ey _a EEOKES YA (ERED) (B
£ ox
IR

4-2 RHMVEC #lifid & '~ o AFURAFIEZIC 33 5 & LAWY OFx M

48 TILAFAUBRERORELEMN
i e FIEEDO EEHRRPREMITE ) AT AT LU (MAA), VAT LT ILY g
(DMAA) THHN, eRKEITNETF AL (GSH) OEGENIEAHICHRttE NS Z LT » R T
ROLATERY B3I BI009) - = fpo@IT SR b FEE GSH OBEAKRZE PRI & Lz
BEEAF L HEES LTS Y ) GSH LI, AN oBRTSICEET 5 & & bic, AL
FWE L T NE T E ARG TR LGSR 3 A M E RIS L BT 2 E T Milasc b
FAET B A5, AFRANIZIE 100~1,000 f5miEE TE £ T\ 5,
bt N OFFEMIE (HepG2 Mifld) 2 v 7-akBRTix, MIEN GSH OF5784LEL T DPAA X° DMAA
O Z IR T S, ZAhO M b ROMIEMEZ R L7223, 553880 ~D GSH %L DPAA
ORI EENE 2 HE9R L GSH V812 L - TR S 172 M4 © S8 O MM 2K~ S+, GSH 7° DPAA
DM 2 BT 5 Z LR ST P . Z o), DPAA L GSH o#uaik (LIF. DPAG
WSS BRI AA R L CHIRREME A2 B L7258, DPAG Ofifu7EM: L DPAA D) 1,000
firm < . MBI GSH OAEBMLEL CHESR S 41, H5%8 1K~ GSH BRINTCTIK T L7z ®“% | DPAG Dl
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RPN ~OELY JAZ T DPAA IR TR | F2@&m b 10 5% <. GSH OIRINTHY IAZITIEZEIC
Pl S A, REBAEECHIIN L7=, —J7. DPAA OMIIENELY AL EIL GSH OFEBALEECTRIN DR
BEZ T lehol=Z Evh, GSH IZ L 5 DPAA OHifla D2k iT DPAA OABIENEL Y A &)
LT Z LTk 2 b DT> 7o, B @ DPAG 13 GSH 7#7E T Tl A E T d 2 A3,
FEMFIE T CIIARLE CREIC O SN D72, DPAG DO fiRic L - CTA U=tk - MG EIED &
WARZEE 2 RS HI B E O R E CldennE B2 5 Tng 49

Al O b FIRIE 2 S SRR 2 B 5 L, AN E RNy 7 7T v REEED S8 T v
N Z DPAA 1 mgAs/kg % Hial#g O 5 U723 Tk, HH722 6 DPAA & JEIZ DPAG 23 S 4,
JEHHICHE SN D e B EEMD O B, K 85~95%7 DPAG ThHo7-, Fio, MGG T v
N DIiE Z W3RN . 54> DPAA & Hi L, 34> DPAG ™ J7 28I AR ML ERIZ B YV GA F
NTNWDZENShoTz, 2O LiE, DPAG MK fRES L, ZVEZF A ABnizFnsg 2L
CEVAERLEMED Y 7 = =L FEAWNRILERT O X L RV B LfEA LT EABND Z L
Mo AERNT, X0 AEERYE EORICHEREW 3D Y 7 = =L b F{LAEW~L DPAA X7 /L ¥
FAENLTETSND ZENRRENEY

GSH K& O* GSH & kDR iR b B (v -GTP) OFLEA] (GGsTop™) 10k 5 &% T
v F TR LR, HREEO R T2 5% DPAA ORI SN 7=DI2kt LT, GGsTop™ #% 5-#f
DR 1E DPAA LIAMCH DPAG 23 &7z, Zhid, GGsTop™ #¢ G- D i Tl y -GTP
EMENAEICIET L, GSHEEITAEICHEML TWzZ &5, DPAG W& E L TRPICHEIE S
TbDEBZ LN, ZRHORERNS, v -GTP IEMEEANC £ % GSH IR OHINA DPAG D%
EMEICEBE /B X 2 LTV D EHEHI SN Y | DPAG DA I TMIIRN GSH Ok IBALHE THigR X
. BRI A~O GSH IMTIK F Lz Z & v i B9 oy GTPIRMEILEANC X 521317 GSH 2
FEORIINIT & FO BRI H 53 5 alietE s s S he 4

49 MHER~NDEEKF

DPAA % (X< & L7 HepG2 flifid D % > /X7 B % MaRENINZfEMT L 7oA 5 ME—RBLDOIR T Lz # v
N7 BT ENE TH DL 7NV S I ORI HERMRE THDL I NVF I T —
¥ (GAC) TH V., TORBEITRE, FFEITIKF L TIR T L, 70 I UBREAICKIT 5 158
FEEZONTWD Y VERIEHERI 7 V2 X —8 (PAG) DIEMIK T EE-> Tz, Z ¥ ) —
PO TFIZE s OF Stk (HeLa) o EMIER (SH-SY5Y) TH A5 | HepG2
HEfE Tld DPAA LISMZ H MPAA X° PMAA THIHITERI S vy, fliD R b R A F Lk
F#bE% . BDPAO, DPAG, DPAA <> MPAA, PMAA DKEEFEZ A F )L IECE# L 7-b&% (DPMAO,
PDMAO) . MPAA ®7 = = /VEEZT 2 A B ALTALEY (p-7 Y=L ig) TIIAERET
inole, ZOfd, Wi b7 2 = VIEE KBNS e FALEMIZ L D 7V H I —EOMITIE
METHDZ L ETRTSEH0LEZ I, DPAA I L D MR R~DOREIC G L T 5 ATREMEN
ARENT O, L, 7y MAVEKMEEM (M%) T/ E I —E ORI %238
7=Ho0, 0, 7.5, 15, 30 ppm DR T DPAA % 49 [ £ THUKE G Lz~ 7 A TITEI R & /MK
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NI L4 L F—BIEMHIK T ORBGREARICT 5 2 L iXT& eno7z ™,

—J5. DPAA 15 mg/kg % Hi[a] X i 5 mg/kg/day % 5 B F5&EHE O£ 5- L72 ICR ~ 7 AD i CTHE—
I 5 AUTRERIR B P 2RI NI D 7 v % v il & FE & L7 BRAECL = Frfb R b LA RO
bR b L RCKT DR S &R LT 70 IR OB I IR & <ML Tz, £72, 25~15
mg/kg % H[E# 5 U7z 24 BERI OB LA b L A3/ IMMCHEICESE L CTHEISHMN L7228 K7
EDOMOFRE COBMIE72 < | /INETITTEMERBFEREZEET 2704 F o~ A F o 2 — B
DHEER FA VLN, ZNHDOFERE MDY 7 ==L e BEWRD A F L FEbE i H
W7z invitro FRER OFE R 5 DPAA VBTSN T TE L MDY 7 = =)v v FLEM D/ K CTlEHR

T DOEE TINREEIZEEIZH D —BEER LS L T= hefb A b LA ZFEIT D15 HFE
BEUD AN RLDEEE I, BEPER R L RIZDWT G 2 OIEHEREIC KT 5 AREMERZ 2 5
oo —MAbZE IR ORRRERE & MG B 12 BAFR 3 2 B e Mifa N R OSifa i D53 A v & v
Uy —ThbH2H, DPAAIZ L D/MNHOEEREFITL A R L AKX = hafbk A F L RIZL ST v
¥ M OEEGS T X SN O — B LERREOIRTICHL L3 b LEZ b, —#{k
BRBEEOETICE L2 ) /NMOMFEEK T L AEMICHHATE a8 T0nE 2,

7 v M O/NEERR I (P55 #) |2 DPAA & 48 FEIZ< BE L& 2 A, FI30 uM DOIRE T
HIFEE 50% I8 L7223, BfgAKE =T MU 7 A TIE 100 UM DIE< BT H A B iz 1 1a 22
ENpdotz, L, #EAEMIiERL (Neuro2a) Ti 100 pM @ DPAA T 30% oD J ik
DTHST=DIZXF L, 100 uM D B FEKFE —F b U 7 AT 80% DD 234 B, flfaic k- T
VIR o 7, 7/ MNEDKI AT 50 UM 0> DPAA % 48 FEEIZ< §E L 7= & 2 A Ml % 70%
Wb Uieiy, LA CThH D N-T ' F LT AT A > (NAC) ZUINT 5 & 20% O IZ8I8 S 4,
NAC D7 %1% < #& L7l L IZIER CHIaE O Th 72 2 &2 6 /NKERLHI 2 X9 %5 DPAA
OB T A L ADOBERBR R Sk

DPAA Z X< & L7 7 » M O/NMsthiE RN (F115538) KON 100 ppm DR T DPAA % 21 H

KBS (8 5 mglkglday) L7=7 v b O/NMBIZ OV THREBEASE R TR 21T > T fE R, &
OB bEMEA U ANERIS . MWENHEEN 2 A7 2 0WHEX7F FEaf, WEHEICE
TR BN 2 JeTo 0T T RBR 1 CH BRI L0852 S, DPAA KIS L CEREA b
VA NERBIB T X 237 BRBT 5 OITMEMI TR 7 A YA R THHZ L LI LN E AR
o7 P T NERERMI N DT A kA hEEL T LR AN L, DPAA XL BED
WBE S LA R, 2D OB T ORI EF K ORI ~DLT T R L7 R ARG,
i b MAFILIRMER T F RiEsF. BIAO RN IE EAERZ 63 2 8B IS b REOE
ERnHZ LR P, 2B ORENS, IMANIZREA L7z DPAA X7 A hadh A RN TEMEA R L2
O L5 & FRFHCAEE « MEEEMERTF ROBEAE « S RE 25| S 2 U, ARER 0O 58 5E i i
TR ZEACIZ T 5 % ARt D Re S iz 22,
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5. BEFE

EIEEOE#E (45 mgAs/L, T DH%OKRA T 1.3~2.1 mgAs/L @ DPAA) &= AFEFD
b D EBIT VR 2 FEICER SN FRETOEGERET TH D, Tk 8 LIRS 13 HA7EF 36 A
DEELEZZENRDHY, 9B 3 AR LE LTV, £, 2H# 3 A0 B, 2 NMT A FFK
AL TE T, Mo 1 NHFRk 13 FFRITERH LTz, fiE> T, 11 4 30 AN A JFFK%E
EREAZERH L CWZJBIEDN 5 0 | B RBIC X D H T ARIGY DS SR S U7 FRk 15 4 3 HRF R T &
FEHIZ14 N THoT=,

5.1 EREEHR
(@) #RERZFLLE LI-BEEK

Rk 15 4 4 A, AFFFOKE/A L Tz 11 #5530 A 28 A, A AN S IFISHK 1 km
HEd, HERYEIRIEDO B (0.14~0.43 mgAs/L, & D% DA T 0.10~0.23 mgAs/L ™ DPAA) 73
FFAD LR S (B His) o 12 tibE 44 A 35 AL A P O£ 300 m LN @ 88
THE 185 ANZxg e LT, MfRE L E LTz 26 THH OAERIZ DU T HBLIR L O FRA 237K 58 F8
SARMERT T S 072 %Y X 5L IR T SRR R L2 & 2 A AFFFREBA LT A BLF,
AFFRA#E) THRADARE (p<0.01) IEh->T-JERIZ20EAH Y, K5-1IRTEY Th
-7,

100

—&— AHF (28N)
---O--- BHIR(35N)
80 —A— FELBER- FHF (99X) —
- ERER- FF 4 KE(5TA)
—O— REBER- KB (29 0)

s

M 60

m

H

8

=4

40

i

Im

20 /R\
0 : n

ﬁﬁ%ﬁﬁ%ﬂi%iﬁﬁEin#%ﬂﬁ%l@%ﬁﬁi«t%
5 h A & R 2 F 2 # 6B N B B S E =8 R
B % = Iz Iz A M o) MmN 0 E A H D
& A A < E =] h B EE N b 1=
. %) n AN 5 & Wt h h B A
A .z v Iz T I ¥ L
5 5 $H < L < L L %
) A I+ W Ly % C
= L AN

LY

51 fERICAH DIARER B IRAER 72 & ORI B
(AJEFREAFE CHEICH A > 72 26 TUH 11 20 TLH O B FEAER & LR IR R LTs,)

23



AFFFKEAE T, SLBEA - 560 ERD, FREZ DL, B, FRICHDBALRN,
I, HREIT WD - BRTF 720 50% L EOHBIRTA L, CFEREXIC W, IE, SAMNES 7
W EREL 3 0BT D 0% L EDO MBI TH LT, —J7. B #R O FKE AR TIXE
i, LHBIEA - S5O0 FENDH, FROBIVEN 10~16% D HBLE THA LN, Ziub OHEL
FIZJELEOHFKHEME LRRETH Y . AFHFFRKEHAED L IV ODDIERBZE A -T2 A
LB Do T2, 2 OFAEIL DPAA IZ X A I N /AKIG Y3 HE ST b Ei iz 720, HailEl
LA T ADEELEZONDN, ZOREBE L THAHFKKHAE COHBRITE N EE X
Y QR

ZNEDOFZDEL DS TIERICTONTIL, AHFKEAED 12 2 MWEELABEE I & - T
LT 5 & EE IR (1~2 ) TR - AL, BB CHAA TS L 1~2 » A
THWMERNSHBEL L, £72, AT DIKEKICIAKAZ I i x TU%, BUREEHFIZONTD
FEROUEN BTN D,

AFEFREIA L T ARWEEE 2 AT, BRIERIZA DR 7235

(b) BEZEICKSEERAMR

AR 30 A 27 NIZOWTIE AL 15 45 4 A, B #i10 36 A2\ Tid 5 A TN
FHEEF [ J OV SR B RIS L 2 R BN M S AL, B FERMEMNICIZ & 237 T BT 72 o 725459

AFFKREAE T, EFEERE TOREOZWFERZREBMA D &, £ 51 ITRT LT 30
AH 22 NITHHRARSEIRDOFT R S 0 | g, 55D & LM D Whal i EEh fE E 72 & /MR R A
20 A\, EEEHEW T I A7 m—X A0 16 A, MEARFEE (RECRIR) 289 A, HHEEEN 5 A,
B NIEEN S NiCh o7, £, 12 FO/NE 7 AH 4 N CRMEH A LI,

—J. BHULED 36 AT, MR 4 A (11%) ., 55 2 NICEBRHE I I 47 5 —X A
OFFRBS®H o223, 2 NIMOBEFOIRET T, hod 1 AN LBEDORIK TH 72>,

Z Dk, AHIX, B HIX D 134 N F TREERZE OXIRE 295K L TH AR RSRIER O A HT A
FRIIRT & A SHINTZR <. AFHFKEIE OAFT REEITH SN < AFTARIE B Him &
Rz EHE (p<0.01) IT@Enotz ™,

#5-1 BRI X DR A OB

B R P K AFFKREAE (30 N) B sl (36 A)
HORX AR RS R 22 N\ (73%) 4 N (11%)
< PEIR (ZEE, S50, MUK
D ETEBEE ) 20 N (67%) 4 N (11%)
- BEWHRE I A 7 B —X A 16 A\ (53%) 2 N (5.6%)
- IEIRFEE (RELAIR) 9 A (30%) —
- PR R 5N (17%) —
- FLERIBEE 5N (17%) —
- ARG NPNGE PN —
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(c) EARHAMPDEREREE

AFEFKEEZE CIX, FRL 1544 A 17 B XX 19 BICEREL L 7= 27 A 10 ADJRAND 5.8~104
ngAs/g ® DPAA A &, Wt 3 ARETOREETH-7-, /. 6 H 7 HICEHRLES
52CI1X 25 A 12 AT 3.3~942 ngAs/g. FJNCiE 18 A 11 AT 141~2,067 ngAs/g @ DPAA 73
HEi, 2095 4 AT 1~2 F/iICEiE/E L TWE NZETH -T2,

BHIATIE, 5H 3 HIZ36 ADREBRBRLCY 7 == AT Ay AbAMERELIZE Z A, 17
APB VT = = VT N ACEB B S iz,

5.2 DPAAICKBBEFELEZ bNDNEAEIR
DPAA |2 L A L 2 2 SN AMBEERIZ, 500X, WKW ThEREE (NMMIER) .
AR, I A7 u—XRENEZ HND,

53 DPAAIZKHRBEFZELEZ ONHEKRBEDEH

A FEFKEARE ORI T, Ak 13~14 FEHIC DPAA IZ L D L EZ DD S B E I EORERN
HIOTHEL (F138) LIzl d ARZ L Abhiz, 207, AFFKEAE 30 A% %412, DPAA
28D B2 LN DIEROYIFERHAOREE % Fhii LT=, 728, AHFOIEHFICH>T, AHF LY
% DPAA OFFEHLFITIEVMLE (UKD EFl) 1I8H 5% (X EF) TH DPAA I XK %/
JEIR & B2 DIVDREGIDS PR 12 I B AL, £ D%, Tk 12 4 6 HIZHF KD HIKE AR ~DFRH
PAThN TS, LovL, XEFEFHFFORS LITFRESCRA LR 03r-> T 53, DPAA JREE
DARATH LT, LD bR LT,

Z OB, BEZEIC X AR RITERD bl b OO BRIERN o 72 N IEROF 2 1EH -
7273 DPAA % G Te b FK OB BRGELLRT 2 & DR A FF 2 7o A, —@PED HBL TR - Tz AL
BEAIER SIS L DMMOBER LS SN AR ENRH - 722 LoD JER OB AL D FER D
HBL HFKDOEFAKHIET & DR OYEEMR, EFHEE T O B2 IERR & O Hr ZBIE 2 -
To PR R DRER A & I U TR 2 H#EE LT, 72, MR CIIERA & R CHEBR 225850 3
%< N = a UPEFITIRNNZ E D A TOFRIERDLS B L7227 b/NE ORI R &
o2 L7z, 7o, WIRAEIRICEE L Cid, BEAE & OKBIBDanr—A b b ooy, il
S TRHI ATV, FIRREIZOW T H RO ORICHEE L7z, 72, DPAA DIE EEZ T TbDH
JERAHBLT 2 F TR O XL RS D B N0, D EEE L THLEEMOFM L 72 -
TW3,

¥ 5-2 D EEIZ DPAAIZ L % &3 2 B DIEROWIFERE O REE 041 2, TERIC A H P afi
KGR R 2 b— g VEIRF BT R L 01557 A FFFKO DPAA HEE IR FE OHER & 7”7,

2B, HFKOBAMIENIHECEAN Z L IC e 523, BRI 28R I 2 5089 5 & A FE
ESIDAREMEN B D Z &6 PR 1L ARITIIBEICHR LTz AL 2Rk 13 AERK LA I B %
Bt L7 AND 2 BEIC 3 1T TR AR LT, £72. TBD DPAA HEEIREOHEREIZIZ, AR
FEARHL RIS R 2 b— 3 3 VB BURNTIC VT, THEYSRTO DPAA ORI % 10,000
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mgAs/L. 3,200 mgAs/L & T 1,000 mgAs/L ® 3 SD A7 — 2% #&%E LT, AFFE O T KB A FHE

L7z m Uiz, BRI JAUE, BLOLOH T KGR EE R ONG aAi b3 5 &, 3D
DIr—AD 5 b, 3,200 MgAs/L D47 — A RNHEBLOTEYLRBLE T HICIEZ S Tho7= 2 E N L
N> TN D,

TENDRFE ZBET 272D T 2D 9 B BV S A HFFKZHT L TWZ AOHT,
DPAA 12X % B2 BN DIERD I b K A DN T NOPIEIREIIIT R 12 45 1 AT, £ O
TO A H KD DPAA HEEIEE L 1.1 mgAs/L (0.14~2.4 mgAs/L O#iH) Tho7-, Lk, kil
DN THIRIRNBHALND K D220 FEU EO NTFERD A B D L 21872 > T DiF Rk 13
2 AT, DPAA HEETEE 1T 1.9 mgAs/L (0.2~5.1 mgAs/L D#iPHIN) TH Y . & biEN -T2 ADY)
FERFHNL TR 14 4 4 A Th o7, BREAEOZACITITHIN & A5 & 4 0 IR W) 72 /82 — 33
B BT,

—J7. ik 13 ERKZFELUREIZ A P KO ZBRLE L7 AOF TRINANITK 5 » A TR Bl
TEBY ., ZOWHD DPAAHEE L X 2.6 mgAs/L (0.4~4.7 mgAs/L O#iJH) T. DPAA JEENED
S22 LD IEBE TORIEICHE RO W= EE 2 b5,

FTo, VIR OWT, MR ERAE THONREITRE SR T,
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30

25

20

15

MREEHOREH (N)

10

0.1

AFHFEIKDDPAAHETE 2 E (megAs/L)

0.001

DPAA I & B EF A DN ADIER DI ERRTES 1

OFRISEMEBLUEMN S EA
OFRITEICIXERIZEA

H10. 1
H10. 7 1
H12.7
H13. 1
H13.7
H14.1
H14.7
H15. 1

AFFKDODPAAHTERE AHFFHMMTKELY I 2 L—2 3 VERBEREN

2.4 mgAs/I|
~ 0.14 mgAs/I
- | TR 1,000 mgAs/L
/ l/
& &
&
-
P
i
I”
&
4
Z
s e o s e s e e e o f——
- ™~ At ™~ - ™~ - ™~ - ™~ -
o o — — o~ o~ ™ ™ < <t [T}
T T T T T T T T T T T

5-2 DPAAIZ X % &35 % HALA HARAREIR O W R A RS /04 & DPAA HEE TR E DHERS

(FEFTRIZ®H » 7208, ARIEIRD R0 o 72 N7 &L WIFERH OHEE IR #E72 or — 2134k LTz,
W 3,200 mgAs/L 7 — ANBUR OVG YR A FFHL 210132 Th > 72,)
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5.4 DPAAERE & #FFHA

AFFARD 1 HY 72D OFAKEIZOWTIE, K, B -
TR AR 2 SICHE IR TREN RS TOER, WL AR (1 y 75 TH o,
K72 BIIAATH o7z, 2D, FRROBEEZSEICL TE LIRYT- Y OKEEZEFTHNH
L. £521TFTEIICAIFAD 1 HY-0 OREOKE (Lday) ZKD, ZHEIEROHRSR
T2 NTITHIFERE, FEIR DI b 4L72 5> 5 7o N TITBOK L IRF O DPAA HETEJRFE & 23 U, 2 A
RF DR SUIFEERE (BMI=22) THRL T 1 HRE 1 kg 472 v @ DPAA & (ugAs/kg/day)

a—b =5 TR I, KEID &L

EEH L,
[25] [ Frk 6 E5h VAR R TIA B AR R e S fa B et A 7

Rk 14 AEE IR EAEORTIRVRAE R BARRAR—VigEY 7 —flEide 45 %)

Yok, 15 A [ EUAREE - e A R >

72 5-2 A FHFKOARIL & FAARRCRIER O A (FKEDZWIE)

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

No. ™ BR%E | ol W | KEDE | (day) | RO
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 25 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 (—)
a3 E (L) 20y ZTHRANCHRE L CRifiz G b,

(+) : Y.,

(=) :72L

KPO NoFERFROEZ LIRS,
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Z OFER, FARARECRIEIROA M L 1 B 4720 OREOkE (Lday) & ORIITRGFCA S
7eBEE# (p<0.05) 234 HiL7=A, 1 BARHE 1kg %7= 0 & DPAA EHLE: (ugAs/kg/day) & DRIZITA
BRI AR o 72, DPAA OFEBE MR\ ), XTSI D W AFEICIR > TH 5D &, E
WOH ML DPAA HEBEUR & OIIIHRIS L7z BT DY, 55D O NEZE TIHIER D A 6 41720
272 NE D b7 DPAA BEEUE TIER DA A BT L 9 — AR L < | DPAA IZ K DIER 0 HEL
THERWMEAHET HZ LT TE o7, £, JEIROA BT N TITHIRER, SERO A 51
PRy T N TR IR & CICfEH L 72 DPAA O B2 R0, T SIEROGHE L OE#E %
BEtL. 612, ABRICHE S Bokodil: (HEl) . BERIC L2 BER (&R LW oBmdbz
B E 2 72 MEt b kA2 28, DPAA R LER O A EIC SN T, SR RIIE LN T2,

O XD IR OF M L DPAA HEEUE & OBIfEN 5 . DPAA IZ K 2 ks B~ 2 B B & HEE
TERMo7N, ZOFKNE LT, BADKRZHEOBENOMIZE ., BOKBHEEDORHENSNDH D,
[ & B 0 FRARE O [B1E 0008 25 O R R oK R A2 0 IS KB LT b DTl oo 2 8L LR
BNTHER-STWEZ b, B EDKSsy (DPAA) DEME SN ZRIROBRSHE IRV IZEEh
TRl ERERERE L TEZ LN,

5.5 AR T D DPAA BE LERDEE

AFFFKREE Cid, Pk 15 4F 4 A 19 BIZERELL 72 JRD> 59 6~104 ngAs/g O DPAA 73t &
D, Wb 3 HRERTORMAERE T, LEL EANCEE L, AFFFKEHHA LR o T

ANETHERBH TH -T2, E7o, 6 A7 HITIFBESLTIN, BINZ I L T DPAA IR OJIE T
b TEY ., &EEORETHEMITITD 20, DPAA BRI T\, 20X 5 2HlE,
é%ﬁﬂ¢@DMA%A4ﬁv~ﬁ~kLt%@f%D\ﬁ<§@ﬁﬁ%@§@%ﬁmﬁ%f%éo
— A I PR T A B DT (BEHE) 1300 A, B INCIRIIE 2 BT L7z b D 28 i
LTEHE (7)) SN2, HOBREORHARE L72Z Thb®IRETHRIEHIND Z &R E0,
¥ 5-3 1%, 3 HRFRCTOFREED O BIRE FMNOWPEMMRH 72 10 A (12 53% L FO/hE 2 A%

2500 [ | |
= : o HIEEK B Y
> 2000 ORMBERY L H
< - o
£ [
1500 |
M L
Al !
= 1000 | @ %
a [
S b
= 500 O °
m P INR
0 PR M MR PR
0 50 100 150 200

R DDPAAERE  (ngAs/g)
5-3 DPAA OJRHIEE (4 A 19 HEED & FNHEE (6 A 7 HEE) DOR%
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&Ee) O DPAA IR 2 MREIROAETH T TORLELDTH D,

T B DN TIXEH IR ORFERAE A B 70 5 72 o0 Bl 72 e I I TFE BN L ETE DS, BB TR
HYREE D 10 (EREE ORE TR S S A A A LT,

T, INOHOREEIZSLT LHIERDADNTZREHO L O Tl /enZ EITERNLELD, JE
WoHBNRroTo N (P OEMN) OfEIE 10 ADIZEFMIZHY, 205 H 1 AOFNHRE
Mo 1 ALY b 2 ERE o7, ZOAND AFFROEHMIZL BIZHHmE LTLIMMRETH
S, 1LH2EBIOABRLY ¥ UV —nBIB L 2> T2 &0vh, TN DPAA Bt - 77 LT
WCHEIREIC RS - REER H 5,

B4 5-4 1% A H A KEH 1L R B & fiE o DPAA JRE DORMRZ /R LTV D53, 2w

TOMRBERHZERR SN2 MIEOoHTT — & Y E xRSO T, PEEZET 8 A (A~
H O5H, ENBHDA4NTLEDT—XDOHRT, FIMNEROALNRD-STZANTH D,

A FEFKDOHKREITA N TR D720, A IR OILiE  DPAA JREEIZIFAYL DT Y X3
SToEEZ BT, B % O Mg PRI N S 72 8T Y Tl LT,

[ 55 1% A #i[X, B #HIKIZHEE Z IR L THEM L TWDERREIOE=4 1 » 7FEICBIT 5
FHF KB H IR Of%E B #5 & SR DPAA IREEDBIREZ /R L TEY ., A~H XX 54 LRUT A, |
J T ERE TR SN AZ R LTV D,

A, B, E, H® 4 A TIZRT DPAA IR ITREFIICHD LT zdlizxt L, Dy I, J D3 AT
RESHMUTOWDLRFHINR A G, ORI SO DPAA IZK BERH T b D EEZE X bz, £
7z, D, | TIXIRF D DPAA JREEAN Z < EIRNC AT LR s 2 B 47z,

ZDEH, A~HD 8 AD H B BT IE% O DPAA FHELS BOAREM N H 72 D R\ 727 A
TIMIE 1 DPAA JREE DR 2 sk0 5 & 21.4 H (95% (5 #HIR T E 15.6~34.1 H) Th o7, F7z,
D #Fx< 7 ATIRYH DPAA JREED Y- ZRD 5 & 21.0 B (95%[FHHIR S i 15.0~35.3 H) T,
EIE TG ORI & —E L7z,

[ 5-6 |3 H A K F1 1k ok B # & B2 FN, 2N O DPAA JRE DBIfRZ 7R LTV 5728,
WAL IINCITIER TR E 72 DPAAIRED N Z Y XN B0, D%, DPAAREIXHDT 5 4
OO, HEHEMBICDZ > TRIBESNTE Y, DPAA OFIE BEERBT 57 —X L o7z,

ZDOE NI, BESLNOD DPAA BEICKE R AT Y X R0 oJRR E LT, FHFKDOIRAKE B
o TWEZEBBERZBLNLN, Bl L7z X 9 IZHF KD L - TEEZLINIZ DPAA 3 AE L,
BFELIAREDLREVWEEBEZ LN, SLICEBETIIANCEI S TRENRE S ERDD, oW
FIZERI L 72 B2 H D DPAATRE RS WO DI DKM DPAARE A KR LT b DN TH DL &5
b,

EZR0 M bR S 472 DPAA IREIIAN BT LI b DITMZ TEN D DREIZWAE < 577 L
TWbDDMETH L7, DPAA XK BOREZ L5 ETITAHRERTIZH 7203, FERD
AL OBURICOWTHT o 7o MET CIE O R RITE b e o 72,
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E2ZDPAAEE (ngAs/g)

140

I —O0—A —A—B
120R a—C o D[]
. \ -G —o—H
AN
. \Q\
40 B\\
20
O L L L L 1 L .& L |w. i L L L L 1 L N I —
0 50 100 150 200 250 300

AP IEMNSO#ZIE B
X 5-4 A FHF KA B 5% ofkE A 3 & g 5 DPAA

;EDPAAEE (ngAs/g)
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5 f RN + C o DA
2 O B | N E X F
3 120 ‘ _|—e—E Xk
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g¢ 80 \\ : T~
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5 e \\
& 40 _ N
= N | ]
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RPN DHEE B
5-5 FEFKEA IR ORE B4 & R DPAA IR
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AP A SOEEE K KA LA SOEEE K SRFI LA SOREERE K

X 5-6 HFE/KEA P IERORGE s B2, TN, /TN O DPAA JRE
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5.6 EEEBEMRARMT L EKDFEE

Bk U=k oz, BN, R, MEF O DPAA BEITIE BORBAE RTINS A~v—h—L L
THHAThH 72D, BESLMNTIEENLDORMEIIAE - FFELTE DD L EANLGBIT LI D LD
KBIAREETH Y | X SHICIROMIE TR B A D A AR E < AMMP RS, i
WHIREDOHEEN TERDoTZZEMNE, T OARGEFRE SIEROBRIIARATH - -,
—J7. ¥Rk 15 4 6 H LARRIC S0 U 72 BRES M/ MEAT IC K 2 Ik > o F 7 7 7 & TIEL /MK,
W MIBHZBAEE CIRIKR F 235380 S, /MMAER (. 562%) ., SR GUss kEE
BEARFESE) OA bz A HEF KA CREMAZMFR T O HBLERNE < | iR mIRE O DPAA
EETHIFREZHA L TOTEROZ LR - 72 N T HERE O ML T 235580 5z 9,

INFETOREBRREEZBIET 2 L/, BRIFETIE, EOT—FX—2 %2 FAWVTH, EEMN,
RN, ERONTIAICRE O T MR FAEA S, Tl TR S BE b H o
7278, WERS COMFAR FIZREA S huie o 72 O 0 B2 ZBIC DWW CIERK 57 IR Lo L 9 ISk
H L2 AHFEHNE D15 NB TR T OdER 7 i B AN TR F1 1R~ 5 1,000 H A
EBWATH 2,000 HAETHE D HEEEIAE < ATV, BEAL M O itk E & — T idEn
ISR o7z 9 ASFFIRAE LA TRAE L7 26 AIc D\ T, DPAA ORI BNEED
AN ZERS &7 1,000 HESEHE T AN~ b7z, £ 2T, BEEmAALND XD
(272 BRETOT—4 (1,000 ALIN) ([ZHEH L, AFFESAE L AR FSRARDS THikT5 2, A
PR E TR A IR - 72 %9,

Fio, EMRZRFHMETES D OO, AFFFKREHRA L TR Gl LD 6 N) 124
T/ D MR FIZ DN T b, Pk 21 AELABE OFAA CHE RO HIL TN 5 #4%)

140 140
- AFHFEAE 1 L AFFERAE LS
120 \ 120 PN
2 7\ M < ‘L,
100 // 100 525
# 80 Aﬁp, # g0 - mdﬂ/A/,¢4\54
& w BG S P -TE
g 'f’n“. 4&‘/’1 i " Z L N17% '
IBGHIF Y S e =
A Ke .8
40 - 40 :ii::j:j:>,yﬁﬁi~———l S~/
20 20
0 . } . } . 0 . } . } .
0 1000 2000 3000 0 1000 2000 3000
BRARIEMSDREEB K SRt ASDRE B

B 5-7  H A KEH H LR O B EL & /N O i AR T EE
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B IR B2 THI 620 H AR L 72 Wi C3NE L7248 Y b e o CT (PET) #2E Cid, BEIZ DPAA
I2& D L EZLNBIERITEBD SRR IS b B, MM, e, RIEEIE TR OK T
DR HAVPET MAERIZ 1 HFLINICEEZ XL T2 5 100 ng/g LA DPAA 23 HE S 4L 7- # (26
N WIS b AR Th o7 11 A& G Te 100 nglg A5 OFE (18 A) 12531 TRMEi{4 2 i L
TOHMBECTHLDRIEWVIFRD LN ol —FH, N 1LFLOMRETPET OFMAEZIT->72 9
ATTIEE AR 1,000 A LA EfE LT H 2RO T AR SN 523, £ OREIX LEYT
WET HEEAED SN O, Z0%, BT B 6 4T 7 A5\ PET A %% ) T
BY, DO NTIEEHR MR & LTS BER) ORFREHIK T 2RI 265 &
RN D o720, T2 T, BEEONBEICEH L, BE UL TN DPAA 723 100 nglg
VL EORE & 2RI ORI /31 CTHE LT WA B 2T e 0o 72 @

DPAAIZ L 5 & B X LAV HIERIFE A 1L bR, £ < ThEr A TR IHA L TV D03,
D I AR TP AHHE T IR BEELL EIC bz > TR S, JERD 2 < 72 o 725 b M RER A O i
IR TRE R B LR B T2 2 L1272 D, Z D7z, BEHIMIZH72 > T DPAA DM & 2 D2
x5 TWD Z LT LNER, ZOEREFEFTRL Th 20 & NEIAATH Y | INmEICLS
FALEARTAREME D E X DN Z b, AR LIERROVEBBISEA/LEEEZEZ HND %

57 REGEEBIEE SEROAE

Rk 14 4 8 AR bt &2 %2 Lic AHFSAE (M) ik, MRFRIRA C/NMAER R
B, IA 7 —X A, R#AEE, EREER SL LIS, I X oA T IR & IRIRDS A
STV S

Z D%, Kk 18 4 6 H LIRRICHRIMIREECE SRR G 2 W 7oA 4 FE0i L7- A HiX.D 14
ATIE, BERLSLOEXREOARIEROFAN 7T AMH Y, REKGESEEIL 14 AEBEICADN
Too IRIRIZ 1L NIZHBI, 20955, LRIREM EARIRIEZ 10 A, FEE 7 OEREEERIRIT 8 A
BB O, BHIKD 19 AT, BESLSLOX R EDOHETIEROFZIT 4 MR ST,
IREREBIREE L 19 ARBICA LN, IRIRIZ 15 NI b, 2095, LR & IRIET 13 A,
HE T M OFRBEIEMERIRIT 4 NITHA B, G L7z A HiX 13 ATl RiREE M S IRR,
ELG M OFRFBRMERIRIZZNEN T A (54%) I BiL, AKX E B HIK OFARITH E R 21X
otz SHICBHIKO 7 NEMATZ39 A (AHIX 13 A, BHIX 26 ) THREMREEZ#5
& MR ROV, S0 0 R EDOHRIEROFZN 14 Ni2H 0 | FARR W & IRIRIE 29
AN R ARERESNL 22 A P IcAa b,

B, THOORERITIER - EER EICRS U TRAMICIERT 2 Z L BX0ETH 5,

58 /NMNRIZHT HEEIZTDOINT

AHFFHAEZE ORNCHALNTREC I A7 B —X 250 DPAA 12X 5 L& 2 LD i
FERIT 12 UL FO/NRIZ S B Hav, 236 OFERITA & FERIZ A HF KOS %2 F11k3 5 &t
AR ORI - R Le, Lon L, Pk 15 4F 7~11 A3 L7Z A TIL 12 LT (AFF
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BOH#E) DO/ T A 4 N TR B, 2 N CRERHOREIT L v ihno72 ™,

Z D, HERBHURZ R A IIER LN D, 2 S O/NRIZONWTRIBBIZ AT -T2 & 2 A,
2 NIZRE ARy (I~3 F1210%72) £ TICUEEL ., MR L e Ih R Ro7eh, RV D 2
MNIZHOWTIEL, 1 ANITETOWENR LIS DO, FEMEN & HIE S5 RO ERE L T\ D,
B HiI X4 TR & HE SN D/NRIEA SN0, BER EHESIND L OITWihoT-, F
7o A HIX /N CIRIE S BERF QAR DME T ERFARER OFREEN TR < A HAVTZ S, B HIXAE D /)N
VB CIAEd & SRR, FIREFRER & ORNCH B M BRIERE D Hie o 7z 08 BT TSI

BRI FROAR T3/ NRIZ b A B dv, Rk 15 4 6 H DA ORABRLARFIC 5 kL L CTh o7 AT
BOHFE D 6 NAE T/NM, PRAMAIEEEE . I S EEE ST 7= E0IC 3R bz, B #iIX /)
BTH 11 A 10 AT/, 7 N THEMAIEETE, RIBREED & B BHEEIT 2T 7o ERAL O MR T 25 E& o
niz™, Z20#%, HEMNCOWTEREIOREZ £ L7z & 25, ST OEFILER 20 £ £ T
DRETH LN ™70 Wk 21 EORE TIIRIR E L AFFRAE 4 A, ik 22 £k
BTIIXRE Lz AFFRAE 6 AO2E T/MUYO MK FICSE#ENTRD HIL TR0 %™ | A
THIMIE FOSRENRBO LN T2 L & —BT 5,

Zoft, AR IAN (AFFEAE) ICEERENALIL, MAEORKS., EEREEE & 2l S
o, MENGREIEIE RS B 53 5 BB R B R IS EZ A L TV D Z R shi ®, 2o
%, BHXTH/AE 3 NCABEOIERR LN TEY ™ | Pk 20 FEIITr b barzx Tike L
R LA (AFFERAHE) 2S5z 5 A, Pk 22 FICIEUEOBIEE Fik & L2/ 1A
(AFFEHE) & S HITNx 72 6 N CRNCHEREIFREE 237 DAL, BRI R O B 137 F L
TWhHEEZ LN %D

2B, VR 18 FEMNDETINEFEE . Rk 20 R BN SRR HIEEF EE A A L Tl |
AN BERTE T M OV SR L ikl WL NRDER - BF - F8iE - FAk s
5 REIZ DWW TS AR RE A T TN D,

59 HFEKLUNMD DD DPAA FDERIZDLNT

DPAA [THI K& RBEMKE LTHIH L TWKBEOKRD G, AL 16 412 0.043~0.110 ppmAs
OPEE TR SN, BE (P~ b, TARIHR) Mt aniernosr-™,

RSN RRKIBEOKEZ 1L H 34 (4509) Zf~7-L LT, DPAA OEIEEZ KD S &

0.110 X 450/1,000 = 0.050 mgAs/day
LR BN, T, DPAA RS 1 mgAs/L Dk (DPAAIZ L D L EZ LN DIERN KD RS A b7
R CPRE 12 4F 1 AEE) @ AFEFKERRE) % 50 mL SRAZIGAICHY 35 2 &nn, kEn
L THEIE 5 DPAA [T D 72N E E 2 5.

ALK 10 FE O 43HT Tid, MPAA 7344 0.003 ppmAs (0.001~0.005 ppmAs) . DPAA 73 0.031
ppmAs (0.021~0.050 ppmAs) . PMAA 73 0.27 ppmAs (0.11~1.1 ppmAs) DL THiH S ™ | MPAA
I3 DPAA D5 1/10, PMAA (X DPAA D#) 10 5 DIREETh - 72, DPAA Z RN L7 HHEETHER L 7=
FROBIEABROFE R, FEOH Tl DPAA 1 PMAA (G Sz <. EMIM > T
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DOFEDHIT K > T DPAA 73 PMAA ICEB S, AT L7 & O L HEHI S 7= ™, MPAA
X PMAA 2D\ TiE, 7 v hOBEMERIZI T, DPAA IZLARTHEMEMEN & W FERBE L
TW5,

0.020 ppmAs @ DPAA 23 S 47z 15 AR & A 0E L M KD Ak BFEIEE L T it 0%
155 N OWTHEM L7 AERRE (MRLEE) O TIZ2E2 S DPAA TR ST, HRAER
Shihotz T Z D%, DPAA LT PMAA AR S 7K B0 15 kA A& L T ikl ¢
ARFEIN D PMAA M S 7223, B oA e BEAWICERET 5 & B 5 5ERITER
SR T,

TRHED I END, FHFKUSNN S O DPAA HEOEBEICET 5 U A 7 GO MEPE TRV & %
SY 4/

510 EEEERE

B E R EICI O TIEL, AFRAKEHE 30 A (A 23 A, 15 i 7 N) & et R 5l
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6. DPAA [CEAY 5@ ") XU &1
6.1 DPAA & L TOHi

EFREL OEREY (T v b, w7 ARY) TIIANTER L HaW ZMladt oAk
EF e (Iffh) T AFALTY U (MMAY), PAF LTy o (DMAAY) ~LIER
R L CTRSMCHRIE L TR Y | A TFALDIE L7222 DX =l b F T, MO b HEix =MicEe
SNTBRIZATFIMEEND, 7y FTIEESHIZHMD Y AFALT NV oA FH A K (TMAO) %
BT FU AF LTy (TMAY) ~OofRE b7 % | DMAAY & O# 5 L7727 v k
TIL 6~24 KEf % ORGP O 50%LL 1728 TMAO Th o7z EfiEsnTing

— 7 RNIZRI E 4072 DPAA DIFET R TRREIDO E E THEIRP AP SN D Z LT v b
THLNNZR > TEY & YT DPAA FH BN O 1572 R P TR 4> DPAA TH
572 %9 F72. B hTH DPAA ZE T T KO T 1R B3k n A% DR 1T DPAA 28 RE(LIK
ELTHRHENTWD, 2Dk, DPAA TIEEEE RILEWDO L5 L F — MMA —
DMAA — TMA &9 A F A E S (RO ZAIT > TEMEN BT D Al s n e &
Z B

FMEIZOWNWTHD & B e FLAWIC L b FOZAMEREER E Ui, 885, Uo7,
BEYEE . L, PR INEE, AR ORILE R EORE~ORE, TRAE D HigkEE, BEE,
RAYIPRE R ORI K 2 ZRMARRRIE T 2 & B EER & L OIREOABECaFRE, K
PRI . REN A, RIETER AR 27 E03 @G STV D03, FHARAERIZ B9 2 @i 137
W UK LT, DPAA THB B AL BB L EBREN Y TR, TR OMRIE R, g, & b
TIT PR & Hl & U7 PRI R ~ DR IZITBRE STz,

MRS © R E ) TITHPRARRRE R 23 BL9 2 AUV IR L 12 3 2 AR B BRARIEIR D3 AT IS SE D |
FRREE IR 72 D 23 B IRBEEEARIZ K 2 ZIRZIER 22 O HIBTREE 2 G A N0 E B 2 b b0, )
LR e B AY (Fefe) OFERIER A B CTHEI L, DPAA O HRAFRRIER & Hhid
HERELIORTHEY THY, ML FAYE DPAA TIXRZ 2 £ <. A FHFF/KBAHE IR
LU 72/« MERE IR 13 DPAA 72 BT 7ZEIR E B2 b s B

ZD XD, DPAA OREFCEMEITIER © FLEW & 58725 Z Lvh, DPAA A DO atEFHIC
HAOZVRATFMEAT O Z EDBME L w7,

#6-1 L FEOWE DPAAIZ L D L& 2 L DRI O i

Mk e R EY DPAA
AL, KRR AR KRR
e e N B (R
g |Sho BT TR B (s, | st n—x 2, B
w | sy W, D). RS,

BERRIEIR ., RFHAESR WRIR RS | AR

e L
VL T b BUE | gt | RSHR -
EAPiS
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6.2 DPAA OE— Rk

7 v hTIE 5 mg/kglday @ 28 HEFEHIRE OG- CHRENALNTZN Y | <7 2 Tix 5 mg/kg/day
AAREIR A HET 2 E T (\ 5 W) AR O#EE L THLRETIIA LR -7 20 MiE
WiEZT v b, =T R, L THLNTN 31219252 gk HEITT » P TRLEL, T v
~~® 2 mg/kg/day @ 91 H fEFR IR O 45 5- TITRED K EUARREIR 2N HEBL U 7228, MEL SRR IR
EHbNnRnolc, £, 28 AMXIT 91 ARG L7277 » F T HIEWHE TH Lz 2203
WIext T 2B (NEZu bV BEDKRTRE) Tholoid, A TIRME~DEEITA BT,
7 v M THRO G 28 B & 91 A [ CIEMEIR MERE B i AR O BOGISE W3 3 B
2o ZNHOFERND, DPAA Z i~ &G L7 v M Cid, 28 HIF O D #5 THEME L H 12
0.3 mg/kg/day, 91 H[]O#% 0% 5-CHEME & 12 0.8 mg/kg/day TITHEED 72\ 2 & DSHER ST,

F v MUK L7- DPAA % EHIfi#% 5 (0.23~1.35 mg/kg/day) L7-#BATIZ? 2 | (k&
BN &R, BRE ~ORENR L B, MERFEE TR < Bl 223, MRER IV o
HlobAbNRD o7, £o, BETIVMEOEM, T~~~ F7 Uy MEOJEADRAH LT, H
EARBIMEDN 22 <, BB BB o 0, BIEFNERIEIZ LWEEZE LR, D7), DPAAE T
v MZEWIME S L GE OB EIIEA CHERICEON D EEZ X b, ZAUHLDRERND,
DPAA % 2 #E#& 5 L7=F v h TlE. T 0.23 mg/kg/day. T 0.65 mg/kg/day TIEED N2 &
DR ST,

PRI O Z » RO LC DPAA % #5 L 2B R 5 312 | DPAA I STTEEIZ 2V b o &
EZ B, 7y FTREROEK TR E~OEENL L N0, E b IRREEICHES =
KRBz b0 EZ LNV, Fio, A% 4 BIRO T v MR O &S L7 a5k,
DPAA NEFBNCBRWERIEE 249 % 135 2 bk o7 ¥, R R ORISR A Z A LT
DPAA I B LTEIR T v b A—T 07 4 — )L RERERTIE, 2B BB D B E Bk S peER]
BlICHEBERBO BN Y  A—T v 74—V FRBRTO IO DEE ED X 5 ITRIRT 5 H
[ZOWTITRRENE D O, [FFBRIZE VT 0.03 mg/kglday TIXEEBO RN & AR I,

—7J7. DPAA ZfKIZIRIN L C 2 FFE# G- L CH BAEROHF BRI E 7R LTI L 0o 72 2
LB, DPAAICIET v MK 2RMB AT 22 &Rl S 72 0,

t h~DEBIZHOWNTIE, AIMHOINER 2 il & L7z R R~ O EIZIZIIRE SN TE D,
17 (W) B TR S LT A HEFKERE O — B Y4720 OfOK&ED S DPAA R %3k
B, JEROAE L OB 2 BE L7225, DPAA IC L AJIERNHE T A BRELZHEET 5 Z L3 T&
minolo, Filo, MIRSIR, BE. MOARRKEHHIRE LIEROFEICONT S+ T — 21378
<, BB REERII/ONRNoT, Lo L, JEROYIFERE 2 R IR BT 5 LIEfk oo B
IR ZAZHER LT RIS B <R TE  RWERE S AT KZ 8 LTz Ao Hi-¢ DPAA
IZE D LB ONDIERD IS B AN AOWIFERFHNI TR 12 42 1 AT, ZORETO A
HAREMIH T ARV Y 2 = b— 3 VBB B3R 6O 72 A 7K O DPAAHEE I EE 13 1.1 mgAs/L
(0.14~2.4 mgAs/L DFii[l) Th o7z, £/, FHDONTIERNALND L DI -7 DIT Rk 13
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£ 1 HEE T, DPAA #ETIEE T 1.9 mgAs/L (0.2~4.8 mgAs/L O#FIFAN) TH V| I b FIFEEF 2312
Nol- NTER 1454 A Th o717,

FRLZE 91T, & b EFEBREY TILDPAAICL D & B X DD IERD HBLRILA R 72 > Tz
ZEnD, v FOHRND DAL, ERBY~OFNET — X bR LoD, b ORI EZEARL
LCU RTFHEZEATO OBNRL EEZBND,

¥, BHUS TOAFTREIT AHFKIAEOATRELY bAE (p<001) [ZE1ro72b0
D, B HIETH —EHOFERITHIAFRIER 23580 B ATz, BREEE TIL B HIXIZEHB W TIHERA =X
LOfAE BN E LTI ARSI 2 b—va v a2 LTEY, AT I —Ta ok
D IRFEM AR FRATE T L CIE R < | 15 DTG YR E BRI & 2 FRIE DO RFEEMEZ FF > T D
HLODAFHFHED LB L TL D53 FRKDORE LR 10 4 1 AEEIZ 0.01 mgAs/L LAk & 72
0 DHG 2 ITHIN L CERR 15 4F 9 A B 0.96 mgAs/L B2 JE Tl K & 72 » 2B ISR BT T 5
EHEE SN TV 5, BHIX TOD DPAA L K DG SOV TUIAE BITHRET 21T 5 BN H D A3,
BHIXTOY I a2 b—3 g UERDFFONEEMEZBET UL, LFLo A A KEHE ORI &R
WZFETDHLOTIHRWEEZ NS,

6.3 ERMZBEVWTEUENRHONzEEZ 5N D DPAA BE

DPAA IZL 5 EE 2 LNAIERDR DR MBL LRI TH 20 12 4 1 AHD A KD
DPAA HEEEE X 1.1 mgAs/L (0.14~2.4 mgAs/L O#IPHN) TH Y, ZOMENSE b ~DHEMENGE
bhiztE2 55 DPAARE L EZ LT,

6.4 ERMIBEVLWTHEULIRBOONLGNEEZ 5ND DPAARE

DPAA DEAMEIZHOWTIE, YL~ DPAA 52BN THIRMRR R ~DOEBEN S n-o T2 & &
EZBLTH, B FOIERIHIE L2 A H /KD DPAA HEETRE Y 1.1 mgAs/L (0.14~2.4 mgAs/L O
HPHN) THDHZ &, DPAA OFIIEEIEITIME e FILAW & I L CRIREN T LAKW D &
DPAA OEHKUSN OB BN NS N L 2R T D &, Dl &b, HF/KT O DPAA 2
FEN BB RO DOEMEEYMOKEERERAE L [F U 0.01 mgAs/L LLF THIULZE MW THEMT
WO ENRNEE X L,

L, ZofEEE. AFFO DPAARENY 2 2 L—y a U TELNEHEETHLZ &, E
B2 B OV T O R ERAE LN TN LD, B TIIEEN2bOTHY |
(CRHIZREBIZ W T, 4% bMAENTROMG S LETH 5,

RE, ME—HERE (TDI) 2o\ TiE, DPAA DOEAKUS OB FERAN NS N &7
EMG, TOREIZOVWTEEB LTI RN ZATHILMN, Ik TOHEMERERCRE AT
EOERNLIX, EEZREE 0.01 mgAs/L & RETHEITRWEE 2 bz,
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(23E) R LOZFDOEHIAWIZEET 2 KEBRE A EDSR EIRIL

« B ROEKEERERME (0.05 mgAs/L) % EDORICIE, MEMEh L, — i, bk E LTHAL
TWAEA. 021-14mgAs/L A L BB SN TWA EZDfERNH 5] Z RN TV,

- Z DF% ., JECFA O E i RITAS — H1E R (PMTDI)AS 2 pgAs/kg/day ™ | B it 78— IR 4E B & (PTWI)
73 15 pgAsikgiweek™ T = & A E 2 b FHOKEIEE LOKEBREEE |2 0.01 mgAs/L 3R
RAENTN, TORERIE Te Fh T BRO b FREN 1 mgAs/L L _EOFEKE i B L
THY ., 0.1 mgAs/L DIRFEEIZ LY BEOE ER KNI A 51 S Z 3 v etk d 2 & 5 BER RN
Bonb, | Lo IECFA (1983) DR ThoT-,

T<_ EENBOHONBEEZD
NBDPAAHETERE

JECFAR UK BIRIEH #
CaTRBOTREE
<«— (IBKEBEBIERE)

0.01 - <— OKEIRREHE)

X 6-1 FFMERRDLINDL EEZ HILDH DPAA HETEHE &
JECFA K UVK'EEREZ FEUEN B EARIL & U 7= D T RAE
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1) b REEIREZ B2 (1963): (b KEFHL 4, L7 HARIR NS

2) STN on the WEB (http://stnweb-japan.cas.org/)
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I OBESME ML, PRAME bR OIFEEYE N, AR O 5 A IR & Ok iR
it : GOT T, 7'V v B ORGHEL
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0.8 mg/kg/day £f
MERE - PR L

0.3 mg/kg/day #¥
MERE « B L

0.1 mg/kg/day #¥
MERE : SR L

Ml 3B © 30 AR CefRREE A O 5.0 mg/kg/day #f : MERES 5 JC)

[E1 = 2 mg/kg/day BEIZREL L= ZB(bDIZ E A ET, BHEORIEIZE D, HE, Z{LORRE
RFEBLDOWD N A v, BIEMENTED Hivizid, EICOWT 2 BENICER L,

i = MERRE 2y DAL T NG IRE THh o 722, BT, HEOHT R FH LI,
F7o. HECITMEARIMER R O B, U E R OB N & fEANE o FEHBIN N S A, 1
BRER 7y ORISR 2 G m L & B 2 bz,

HH # BREEE (2011): ¥ 7 == 7L e (DPAA) OmtEaBRimEE (5 2 i)

g Y 7> k P I

F ¥ . Wistar

B 55 0 BOKICEIML TG (k& 5)

5 W/ . 21 HH

& 5 & : 0, 100 ppm

g W KEE6 T

EER/S 7 I

100 ppm #£ (%9 5 mg/kg/day)
PAE 7R ROK SRS T B 0, FROK B IR BREE D 50~60% L2720 o 7=,
RE |, Rk, S0 8B7, IMERE]L., 7V vy 7R~ FTFETORRH) |

RS S

[EI R —

fid = F =77 4= Nk (RBEhipeE, FOBEEE, PR Er i) ofRICAE
7RFEIX e o T, INEE O NI B & &K OFUKEOR TIZHE > RN b o,

i i M2 (2010): FIEEEMBAIINE FAW-Y 7 ==L 7 Ly VR (DPAA) Dk
A B = X LNTBET D058, AL 21 FED 7 = = VT LV UEREITAR DR
B9 2N SR, WEENRF IR B

g ¥ & 7> K P I

2 ¥ . Wistar

505 0 fokicEsinL TRE (ok&s)

BeHWM . 21BHM

# 5 & : 0, 100 ppm

i ¥ % KRE6 T

ESR/S-A 3

100 ppm # (#J 5 mg/kg/day)
BHEE 2R OK SN A DAy, BEE R B,
R |
F—T 74—V RRBRCIRTHE 725 Do X BTRREIC L 2B E ORI 6
CIRAZ=Y g e

[ 8 5 B : 35 A

[EIING = IREIIE < BRRAARTLA BICEIN L7228, *IIREE & i+ 5 Ko 72,
7. 14 HEDOA =707 4= FRBRCIE, B ERRHIARICZ < 28 ThH o7,
BN EREE~ D BT 21 B IZIHAR,
BEOEHEM~DRET 28 A%ICH A2 HITDS, 35 AEITIHL,

i &

R W2 (2011):Y 7 = =T L Vg (DPAA) 12X DA b L AfhikkEsE, 7

Bl 21 FFEEEY T = =)V T LT U BRARICAR D RGBT BT AT W,
TE AL EAN IR SRS,
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) P Fh 7> b M I
EA ¥ . Fischer 344

55 BOKICIRINL TG (Bok#s:)

5 ®E . 218H

& 5 & . 0, 125, 25, 50 ppm

) ¥ AHES5 L

K —
ESR/S-A- 3

50 ppm &£ (13#: 6.0 mg/kg/day, 2 i#: 2.0 mg/kg/day, LAREILREAMC & 9%)
1/5 Pusets (F 5-BRAATS 2 )
SRR EEI I OGN SN 7272, 3L 25 ppm 1A E

FRFEAEIR 72 L

25 ppm B (1.8 mg/kg/day)

REHN | (BG-BAAE 3 M D)
FRFRIEIR 72 L
12.5 ppm #¥ (0.9 mg/kg/day)
RE~DFER L
FRREEIR 70 L
(o] 1 7 BR —
EIE s -
fid = 7 v MR D A uih?ﬁ@f_&’)@?ﬂmit%i
WK ENHRD - HEITFMEIZ
H ik i oerk, B, BT T 1E (2008): D7 2= Ty R (DPAA) D EHIFENE
BB TS, TRk 19 EFE Y T = =)L T LY VIR O R EE s C B A T
WH5E ) WFZeEE, MEVE N B AR P IR B .
g Y f ~ 7 A M HE
A ¥ . ICRMcL
w55k RS
5 WM . A5 FREERDS B U 72 R i CRERY)
$¢ 5 & . 0, 5.0 mg/kg/day
g ¥ %% . 5, 17[C
T2 % . 5.0 mg/kg/day Ff
W DOIRFFARE, B2 b N HEH), IA v —xX A PAIRKEE, BIE, K
Jibd Je OIS JERAZ 1T SlOOBBﬁ@&)T@ﬂ?ﬂJ)D /NI OZE R (BERLMIRRRE) S OV
SREME, GOT R GPT, vV vy, 7UE=7 O kL5, MIEEEENT &
MR . —
B 12 M —
T = WX oTz, 7z, WO &7 mE @8 X7 < . RIK, W5, FEEE, UK,
Wi, FREIC B O 2R AR RS 7o o T2,
P 5 FE O PRRRIE IR TP 5B AR 1449 5 I CaEUZ HEBL L 72,
H i FREAS T, RiB%, dAR= A, IpfE =, [BIRES SR, (RARER (2006): 7 ==/t
FAEWIZ X 2P EOFRIER . BART L a—/u - SRR FERHERE, 41: 286-287.
(—FE I I LB
) B fl ~ 7 A M
A # . ICRAcL
&5 07k 0 mElRk oS
&5 8H . 5iEM
# 5 & : 0, 5.0mg/kg/day
U7
T+ 72 2% . 5.0 mg/kg/day #f

/)N TCHRREZ D ZE (*ﬁi}ﬁﬁ‘ﬁ) D, R TV e T E,
K70 E O ORI RE 72 L,
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BN

[ —

firg = FIX o1,

I ~DE % 3 H YIZ L 7o 3lR,

H Liiih 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 PE o

EA e ICR

& E5 G BOKITRINL TG (BUk&E)

B 5 WM . 27 #E

B H & : 0,30, 100, 300 ppm (FR/KHFREE)

EURE/E o 10, 10, 10, 9t

F 72522 . 300 ppm A

L (6 H T 99T, (R |
100 ppm #¥
FEL (311008), REMIMOME | . BEnEEEE T, 7 vy YT A (KTFET
2l
30 ppm A
FET (110 PB) | (REBIMO Mg, B ATEshiE 1 1

MR . —

-

fid % ANt (B GR R M OGLIE - E RS (REWRYEDEESOGEER) ORfERIC
B,

(RE4 72 OffOKEZ 0.19 Likglday &% & 2P 40D DPAA fEEURIZR DO LB 1,
300 ppm #f ; 57 mg/kg/day, 100 ppm &% ; 19 mg/kg/day. 30 ppm £f ; 5.7 mg/kg/day

H i MRS ] (2004): 7 2= AT N UEE ARG Lo~ U AITB T 5178 & ik
EWE DAL, TR 16 EEY 7 = =TIV Y VRS TR D R B B9 DA
WF7E) HEE, WETE AR B IR AR

B Y ~ A P M

EA # . ICR

55 oKL TR (Bok#s)

B 58 13, 26, 49 B

¥ 5 & : 0, 75, 15, 30 ppm (BR/K i)

i ¥ FHE18 L (B G, 11 6 PLd fiRd)

TR . 30 ppm BE

Y FRIPRERIE A T (26, 49 WK GBI TRIORBRD 5 6, 24 I D)
15 ppm ¥

m—4 - my NIEERFR] | (G TRIORERD 5 5, 22 D7)
7.5 ppm

WL

B .

I —

i = Y FRIRRES H I8 AR BOGFRBR O R L,
BIEFENE L7~ A/ b2 R U T B O PAG IEPEORIER R L HoE, 17
B L PMN 7 V2 X —BTRHR T OBEAMICT 5 Z LIxTE o T,
RE 72 0 Ok R 0.19 Likglday & 3% & 2P &0 DPAA BEEIZR DO LB Y,
30 ppm #f ; 5.7 mg/kg/day, 15 ppm #f ; 2.9 mg/kg/day, 7.5 ppm & ; 1.4 mg/kg/day

H i R 2, b, HEEEEEE] (2009): Y7 = = LT VL g (DPAA) HHEED A
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Fe—N—EL LTOINE I F—BIZHT L9, [k 20 FE 7 == 1T vy
VEREEICAR D R BN BT A RIS e E, MEE AR R R B

Y fE L PR
H e T =7 AP

BhHHE . REVT—T VLR OKE

BE5®HE . 100 HFE (21=/8)

# 5 & . 0, 0.3, 0.8, 2.0 mg/kg/day

UL KHE 2 T

F 7252 %2 . 2.0 mg/kg/day Bf

1VCCEE#ICI 47 1 — X AREDFER BERE 2 5 17,

0.8 mg/kg/day
LI TEEIINC, 5%, I4 7 0 —XRROIERNA LA, DIBEIZZ 0 X
O IIERIIBIE I N R D o T,

0.3 mg/kg/day ¥
MERE « B L
0.1 mg/kg/day #¥
MERE © 2B L
B . —
|l o1E o —
T = HEOEA R, MK TR OV ELFRIRERROWT I RER L,
BRI L ~O B RO TR ER & U CTER L7 0,
H Hi FNZEL, WA (2004); V7 = =TV oA G U=V L O TEN BT
[SERK 16 FEY 7 = = VT )V R OWEFGZEIZ BT 2 AR Fedwds, M
FVEN B AR P H R S [
ENERGL, /DMUEE, R, REEZ, BEIRHB7(2005): 7 ==L T IV Vg%
b Uiz VTN 80, [k 17 FFE Y 7 2 =V T vy VR DR R BT
B9 2R AAsE ) WFgTiEs, METE N B AR P AR B .
B Y Pv M M
A o =AY
RN i) s R A
5 U . 28 HRY
¥ 5 & . 1mg/kg/day
M 20 Pt
T2 . 1mg/kg/day Bf

BEHFLOZ 0% OF TR OB T, TEZLL OIERHHZ L,

ATl CHEAE G AL ARG ORI 7 & O BFgGA AR DA VEDN T BTz,

] 16 3 R

ml g M =

i =

H ik K52, SEHEEEAT, FEE RS, AL, EWER, AFE S, B, & ThEk
T (2011): =2 A FNAZEIT H YT = =)L TV RO THRARR . Rk 22
HEY T = = VT )V RO E T 2 AT pHEE, MEEAN B AR
B FHEAN IR B .

i ¥ 7 vk M M

EA o Sprague-Dawley

&5 Hik . RGO %AN)

¥E5 MM 7 HREXE

& 5 & 0. 1,000 mg/kg

[N/ AR5 L
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i

:

EoA-72 - B

1,000 mg/kg/day ##
SR, REOMME R, P Gt - AT EE) 1. MR Gk - fxrER) 7.
e it - FEXFER) 1. I (xh - fAxrEERE) 1
FFIgORE R (3/5 P8) | FEH AL (2/5D0), RIROER (2/I8), Mg OR Rl -
JER (/5 PC), FFIROERE « AREABE (% 1/5 D), Bl&OMER (1/5 L)

Bl R . —

B M —

i Z o TR,

H g BREE (2011): Y7 == AT LY e (DPAA) OFEMERBREEE (F 2 iR
W E . TR M B

A # . ICR

whH ¥ RTERS

P 58I 0 10 R

B 5 & . 0, 1, 5mg/kg/day

g W ¥ . HEE5~6C

EER/S 7 3

B G- WM T I RERERER (1, 3. 5. 7 A H). BRI Z Ik

5 mg/kglay #
BN SR TT2ETORM GHHE) |, % FE¥ (1. 3HHE) 1
IR RBRIEIC K0 | RLEZPEOZRITA DD o T,

1 mg/kglay F¥
FHAEN S T2 TORM BHHE) |

Bl 18 BB - [RIERENC IEhE L 72 3R

|l Pk BEEPIRE SRR & & B ITKHRRE & [RIFREE &£ ClRIE L,

i & . 1mglkg/day BEOPE FEUIARER L & LxtEEE E RfEECTh - 72,

tH il B)IFIML, BCHARE, BT ERSE, MEESE—, LR =, $57K% (2007): Diphenylarsinic

acid (DPAA) 1[BVEIRTE~ v A DITENFEAM & FAXARRCR I KIT T 5228, H AP fib
SRPRSAMERE 27: 181-189.
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18 Hl&k2 MPAA ZREHRSL-—KE

B (E~h#iEl) HROME

&) W) il A P e
A # . Sprague-Dawley
55k Rk &S
5K 28HM
B 5 & : 0, 2, 5, 15mg/kg/day
# ¥ £ . 10, 5. 5, 10[C
T2 A . 15 mg/kg/day £
MERE - REE | BEEE || AR OPREE K OEGE M
M EC (3/10 PL), #REE BECHTA)., ARmEk# |, ~E/m b gE |l ~v
c7 Uy MEL, 77 Il AIGH L, IRFEZEFRT ., v-GT OIS,
R BREE (Exh) |, BligEE (Hxh) 1. o Elfxi EhOERE, B
BEIE MR OEN, s IBEE A, 77U Y EORENEMIRIR I K& OV 2l
PES . MRS FIAE, BBEEE SR OBME L K ORI DBESE, BB O FANE
PRABAE
M swe—n | PMiEEE (FBx) |
5 mg/kg/day iEd
MERE - 2B L
2 mg/kg/day if3
MERE - SEBE L
78 A B - 14 B (xn‘ﬁﬁﬁi . MERES 5 T, 15 mg/kglday B : K 4 PT, i 5 L)
| 18 M o 1T E A EDOEMITEG DORIEIZ X > TEEMESD 2 W X EE/EE 25320 S 7-28, 15
ma/kg DFSAE DYLR K OSEFEMERIZ OV T, BIEME A MR T2 Z LR TE 2o
7o
fisi = DPAA LV L BwEIFEWEE X b,
tH LS BREEA (2011): 7 ==/ T Uk (DPAA) OFPERBREREE (55 2 i)
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T8 X3 PMAA ZRERELE-—REEHR E~hHEH) BROBE

oY M 7w b ME . MERE
% ¥ . Sprague-Dawley

&5 HE L mllRo RS

BH5 WM . 28 A

# H & . 0,012, 03, 1.2, 5.0 mg/kg/day

B Y 10, 5, 5, 5, 10t

- e
BSR4 B

5 mg/kg/day Ff
WERE - BBfE | . 7 e—v || IFROREE A, 7V Y O SRAENER IR
e NV UVETA R
ey ey |

1.2 mg/kg/day #¥
MERE - BB L

0.3 mg/kg/day #f
MERE - R L

0.12 mg/kg/day #f
MERE « S L

[ 15 5 Bk : 14 B CePRREE % OY 5.0 mg/kg/day #F O MERES: 5 L)

Bl 18 % : 5 mg/kg/day BfDRE TR H AN RIEBIFE TRIZ S A 60720, OOz
VW TCE R SR FIETE D GRS BTz,

fii Z —RORIEARE, MIRFAIRA, JRIRE, FROVTICHREETALNT, &R
WEThHLEHM, PRI b BT TR0 Tz,
DPAA LV { @R &2 b,

H i BREEA (2011): 7 == 7 V¥ Ul (DPAA) OmtEalpes s (55 2 i)
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18 %l&x4 DPAA ZRERSGLE—REMHR (RESMH) HROME

g% M . Zv b M R
A . Fischer 344
5k KIS CTRE (oks)
wE5EE . 14/H
B 5 & . 0,5, 10, 20ppm (HUKENLHAEZRD D L. FiLo@E»)
(#E 0, 0.26, 0.48, 0.95mg/kg/day, #ff 0, 0.35, 0.70, 1.35 mg/kg/day)
i W ¥ . KEE100T
78 . 20 ppm BE
MERE - FARRAE OYEIE (230 .
MRS ERORIE R OV U K BB 0 osksE (2550,
ARAE A (250
HE /MR T, (GOT L, GPT L., v-GTP| : BERMERL)
M- IR Giéaxd - AHxFE &) 1. MEiE (k- FERTEE) T, OB (HxtERE) 1.
~~<hrZ7 Uy MEL, ALPT, v-GTPT., el AT u— 1 KU 1
(GPT | : ERIRAUEF72 L)
10 ppm A
B (GPT | : ERRAUE 2 L)
M= 2Tao— ]
5 ppm &
R - 2B L
mE R . —
o= M —
i £ W ILOREZ AR O B A2 o 72,
20 ppm BEOHETI/MROBEI, MT~~ F 7 U v MEORDITAEEEZDOH HELT
Holo, EH L HEMBEAMNN R BRLBRMAR -0, EHEFEHERIZIZ LV E
ZZ2 6T,
DPAA [E7 v M DOIERICHEMEEZ AT Z E N BN LR o7z,
sl i %m%%,ﬁa.%?/%i#(mm)/7Iﬂw7w//%(DMA)@E%%ﬁ
R 28858, SRR 2LARFEY 7 = = VT VS RS DR S 2 B 2 A 5% )
fFgees, RN B AR T R B .
oY M . Zvh M HERE
F % . Fischer 344
B 553 o fOKICEIL TR G (fok5)
B 5 M3HE . 2 4FERM
B 5 & : 0,5 10, 20ppm EKENSHEZRD D L, Tt )
(£ 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 0.32, 0.65, 1.30 mg/kg/day)
W ¥ . BREESLIL
T 702 0 20 ppm #f
MR - REE | . IFBR Gkt - AERTES) 1
e ETEER
HH (BT - BT >~ R 10/33 L)
TRIRAE BE D pess . MR YRR, PR A BB - BR% T » b~ 33/33 L)
HE - RIBAEBE Ok As IR PREE (BB - BRE T > B)
10 ppm %
HE - BPNE it - AT EE) T
5 ppm #¥
MR - B L
mE R . —
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—fIRREZ L & LTl 20 ppm BECHEIEZFBD T2 DA T, WTIORED HAFFRAER
DHBIX -T2,

HED 20 ppm BRI A SN T AEFROAE KT L, DPAA IZ K 5 & 7 RIE R FEE )
SR Aoy dh

20 ppm BEDOMEMETAH AL UE, MHB, BB OVIK O %t B & O A ki AR E D &
KL= D EEZ i,

AR N AR (BFER6) &L THEBSNTZHDTHD,

DR, BUES, BET U 1EA (2010): Y7 ==L 7 L B (DPAA) DOE M
BT BHFSE, TR 21 4EFE Y 7 = = VT L RS OB EER B B D AR S
At JEIVEN B AR HL i = B .
TR, BUES, BA7 o Ehy (2011): V7 == AT L R (DPAA) O E I
(BT DHFSE, TRk 22 FEE Y 7 = = VT Ly RS O R BN B9 D A S
fFge, JEIE N B AR i iR B .

62




8% BIKS5 DPAA XREEORE LI-4E - REBURBREROBE
&) ) il 7w b M
A %t - Sprague-Dawley
BB L RO &S
BB I . ER7ABENS 17 HEE T (BRIRASEEEWD) ; 4= 20 B B2 EUIEE
® 5 & 0. 0.3, 1.0, 3.0 mg/kg/day
) ¥ KHE 22 U
F 7252 % . 3.0 mg/kg/day BE
BT b 3BT (U2208), Spdilde, IRk, (K8 . BiEE | | JECHICIFEO
JER IR (a7 &
s - BRI R L
1 mg/kg/day #¥
ISSAVEINEE -4 2P
Hi: H'DQLELIA . ‘?’/é‘ﬂfcﬁb
0.3 mg/kg/day #¥
K7y b L
JR - JRI - B L
AR . —
Bl E M —
fii = PIREROAE IR, IRFE T =R, Ef Hﬁb%é:&%ﬁ@ SRR, B OV T b
1572 <, DPAA I X DIEFTEIEITERD Bt o7z,
H ok ERBEA (2011): /7.—1:%»7»//@1 (DPAA) oathalimit & (5 2 i)
&) ) il 7w b M R
A # . Sprague-Dawley
57k s sRiflRE O G
BHWHE . R4 A0S RRIM AR TR 7 A £ T ; 4F4 13 A B IZ7 EUIE
& 5 & : 0, 0.3, 1.0. 3.0 mg/kg/day
® W . ARE20(C
F 7% . 3.0 mg/kg/day B
MERE CBL) : ETC (K 6/20 DB, M 2/20 L), ¥RSEIC 72 0 RERk (KE 2/20 P, i 1/20
V). S, HRER, MRS 2 S BRE MR A RIER O, TR
Ak, RE L, BEE] . WRO/NVEUL, BWIEE O L, BIRERDIRE
e CBl) - gRER | GERRITEER L), FEKR
RO - R L BEREC] Al . REBECIECT | IRETR T &
IRRTHBIMAEIE R T, BALEREOKRE L 3 molkglday M & DR TITHBEN L LI
7oy, OGO TITERER L,
1.0 mg/kg/day #f
WERE CE) - B L
DI - R L
0.3 mg/kg/day #¥
MERE CBL) - e L
DI - AR L
Bl sl R« —
Bl 18 P . —
fii % RRFREOIK T IRIRAEEACITFE O DR 8 L L THN 2 b B 2 bz,
HIRELROAATIAEL 72 & DR T IZ DT MERE DR REEACIZ N © 281k & MEREA TR 2R
DOEFEN - MENREEIC L0 A UL OREENRE 2 i,
H i REAE (2011): 7 ==L 7L 2 (DPAA) omtEaBimsE (& 2R
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& ) A P e (Fy HERE)
PR o Sprague-Dawley
Be 55k o Rl OG-
WE5 WM MR7TEEDOOMERTRAL20HEET
& 5 & 0. 0.1. 0.3, 1.0 mg/kg/day
CIRE//IE KHE 24 T
T2 A . 1.0 mg/kg/day Bf
ISSAVEINEE 2 VAP

W (/) : A~5 B COITERERE R GZH B0 3| . IRV SUTpeERiE ) .
8~9 R COBMBAERE GLb ENEE ) =R BN,
() - B L

0.3 mg/kg/day #¥
ISRV NS 2 VAP
IR (i) : 4~5 i COITERAREE GLb B30 [ ] | BRI seEmsk L) .
8~9 i COBMBEMEE CIb LNV [EER ) CENALNT,
UE (M) : 4~5 I T OITEVRAFE AT TR0 o 7243, 8~9 R T OB IR %
R OGS BBV EE ) IZEPB LI,

0.1 mg/kg/day #¥
7y bR L
(M) : 4~5 Wl COITEMRAERE R OIH L2230 A%k | | B SUIPeEERIE )
[CZEERIBNTZA, 8~9 il TOBMBAR RIZE T 2o T2,
() - 4~5 8 COITEVR AR BRI ZEIT R o 723, 8~9 B TR,
K GLH ERVEEL ) IZERREBIT,

el B . —

ml |\ . —

fisi £ 7 v FO—BARERRE, BEE, /i - WA REBEKOHRET RO Wi 28
7L,
AR DAEFRNRET | — BRI, (KT, A%RIBRES b, BN BUGYE, EE)
BERE. FEBERE. ATHREREO W T IIC BB L,
F =707 4= RO BIIATENER, XEBEE, 26 B30 EH, HifE
WIOFEEAEE, BiES. PEREERO 6 HA,
M 8~9 W n DA TENR AR R H BRI LR <, ZOEFRITONTH AR,

a8 i BRIEA (2011): 7 ==L 7 L g (DPAA) OB EE (58 2 )

B 4 fE 7 v b P e (Fy MERE)

H # . Sprague-Dawley

57k s sRiflRE O G

BHEHYM . ERER7TBANOSHERTRAL20 HEET

B¢ 5 & : 0, 001, 0.03, 0.1 mg/kg/day

& W) K 24, 24, 21, 24T

ESRAS-A- 3

0.1 mg/kg/day #*
ISSAVEINEE -7 2P
W) - R L
W) 4 WA —T 07 4 — b REBRCITER AR L6 BN EE])
WCENRHA LN, 8 B OMAERHIZIZEIL 2o T,

0.03 mg/kg/day £f
IS AVENES -7 V3P
WR(HERE) - 2B L

0.01 mg/kg/day #f
ISAVANES -7 VAP
W (HERE) - BB L
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EI -

[l 18 M —

fi =& 7w FO—BARERMRE, BEE, ik - WEREBLXOEHRRET O Wb 28
72 L,
AR DEFROINERE . —IRRE, KER EIZHRER L,
ﬁ—7774—WFﬁ%@@E@Hiﬁ@ﬁﬁ\Eﬁﬁﬁﬁ\iBiﬁDE@\Q%
WO R, WiAEEL, PEIR[EI% D 6 A,

as] g BRIEA (2011): 7 = =7 V> Ul (DPAA) OmtEragdE (55 2 )

) 4 i Z v b CHAER - 4 B P R

A % . Sprague-Dawley

50515 0 il a&S

BE IR . 28 HIM

B 5 & : 0, 0.1, 0.3, 1.0 mg/kg/day

5 W) o K/HEE10T

F7r B % . 1.0 mg/kg/day BE
MERE - RBAEEAE, 77U Y B O SSEMEHI IR
M RmERE L . HEREE L, FUZUEBETART, AIGH L
MERE |, /R T, e o B URRIOMER, TR (FExTEE) 1
0.3 mg/kg/day #¥
T IR EREL |
M B L
0.1 mg/kg/day i
WERE - B L

B B . —

Bl & M —

fii = BRETHTIT R, —REE, BRI WIZ B 6 BEFIIERD b o 7,
ﬁmﬁ@ﬁkm%%ﬁ%®ffE%&%i%ﬂé G2 T 5 K9 e b D TR
Teo FTo. EIMRIE THLHH, M WETALNT, FWO~ M
VUV AU YA ER T ’%TE’JW{K @Eh?‘m:oto

TR Q011 Sy - o B (DPAA) OB B E (2 5

& Y ~ A PR e (R ERE)

& #w o ICR

B 5k - HOKICIRINL CRE~ 7 212G (FUCIIREALA T LR 5)

G WM . HESRNOEEALRFE T

B¢ 5 & 0, 5mg/lL (FRKAHIREE)

EURE7/E RE~ 7 ZI3ARB, F i3 10 JE

ESRA-72 B

5mg/L # (Fy)
7B COREEERBR T HRO N L—=2 7 BEICLE D g o b (alfsEns
%5 ETORRBOIERE, ¥ FEEOWBD) 1T5HREIZ R TH o7,
7 B COMBRERE, & PR HTREIEIC LY REESZYEOTLER R ST,

[ 18 AR B [ I L 7o AR

[l 18 Pk GEEEEEEIIARNE B X b,

i = R~ ﬁ;w)% TR EIZERFE I BN T,

s Ll w)IFfh, s, ErERSE, IEEEE—, (=, $5R% (2007): Diphenylarsinic
acid (DPAA) (BIERREE~ 7 A O TEIRFAM v PRI RIS RIE SRR, B AR
JEPR P HERE, 27 181-189.

) ¥ fE Wiz PE

A o h=s AP

BhHHE . REAVT—T VLR O#KE
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5 W . AR50 HEMNSHEE TOR 100 A (98~121 BT 2 [/ H#%5:)
& 5 & 0. 1.0 mg/kg/day
i ¥ K KHE 8T
F 72 2% . 1.0 mg/kg/day Bf
BEL - R L
A - R L
EIRR
|l 8 M —
fisi £ RV VORE, HPERRE GEIRIIR ., HAERMAE) ISR L, I47 8 —XAHED
FER & B DR Do T2,
AR R 1372 <, % 30 B 5 40 HILICEM L -t d (B, 1K
A, BETEROE ., BEFLEOE) IS HER L,
tH i FNZRAL, Nl mIE, e e, i Mz, Bl #1 (2005): 7 ==L 7 L

VERAERG LIV ORI, PR 1T RV T = = LT LS R O
WB\CB T 5 IRATITSE) DFIEHRES, SUEHIE A AACR S TR BT .
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T8 Hl&X6 DPAAZREHESLEFISAGHHREROBME
g oY . v b M
B . Fischer 344
5k KIS CTRE (oks)
Be 5 HH . 6 M
vxrFo=rnr Y7 I (DEN) 0. 200 mg/kg % EVEN#EE LT- 2 HE#%» &5
ZBAth L. DPAA #HBHMED 1% TR 213 % 5845 Ui,
B 5 & . 0,5, 10, 20 ppm
(FKENS HEARDSH L, 0, 05, 0.9, 1.6 mg/kg/day)
g W . KREE20(C

ESRAS-A 3N

20 ppm &% (DE #5437
flge Gitasch « FEefEE&) 7. ALP T, y-GTP 1. LAP T, JHEHAER O Y V4
DRIEMMIRE (230, CYP1BL]
TR IR 7 L

20 ppm #f (DE #x5)
fFlge Gitasch « FEefEE&) 7. ALP T, y-GTP 1. LAP T, JHEHAER O Y V4
DRIEMMIRE (230, CYP1BL]
GST-P [ PEfIa S (FFORIAS ASRZ DOFEE) 1
TR IR 7 L

10 ppm #% (DE $¢5-)
WAL (MREIR7R L)

5ppm # (DE #5-)
WAL (MEERZ L)

18 5 —

B P —

fisi %  DEN#45.0m 0, 5. 10, 20 ppm £ T GST-P [0 E 3B E2 S /=28, DEN R#5
7 20 ppm FE K O EE (0 ppm #) T GST-P Bl B3 B Shrin o7,
JFI&IZ 1T % 8-0hdG ORIEN S, ELA) DNA BEEOR 51X/ 0 EE 2 Hivdz,

tH i fEph R, B, BhT T30 (2008): ¥ == LT vy Ul (DPAA) ORBITEME
B D58, TER 19 4EE Y 7 = = VT LS RS ORI B 5 A HTSE )
MR, ENEN B AR AR B [,

@ o Tvb P R

A . Fischer 344

50595 0 BOKICRINL TRY (Bok&S)

5 R 2 4ER

B 5 & : 0.5, 10, 20ppm (HKENSHABEZERKD S L. Fito@E»)
(£ 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 0.33, 0.65, 1.30 mg/kg/day)

® W o ARESLC

ESRAS-A- I

20 ppm B FEAROBIN U2 L

10 ppm B FEAROHEMN LT-EE 7 L

5ppm #f  FEAESROHEN L7 IEE 722 L

B . —

moE M —

fii E o IERPAEBICONTL, BlE4 (RN ICEEE LT,

tH i EERAECHE, BRES, BT U E (2011): VT == LT L g (DPAA) OFEHEME

(ZBETDHFTE, TR 22 FRRED T = = L7 L RS ORI B9 5 A )
WHger, AN B AR A BRI .
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T8 1 KERE

5 2L HE D R EARHL

IKENE A% D N O OR#|
(CFpk 16 4F 2 A, HREREEF#HS)

TR D REEAEFED LE LICHOWT (B 1 IREH)

NIRE 2 KEBREIAMEEE 5 @t

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

L. el
4 FR fit3=
CAS No 7440-38-2
Pt D =Y As
S Ve 74.92
BT T 0 %E) m%m\ﬁ%$#6@mﬁ PEEPFKBEXIIRIT OB TIC
X voKizEETAt, —RIZHoIcEB L S o RFAKP TIX, Lok
%Tﬁﬁbfwéi%wﬁwﬂﬁ%$mrmakﬁﬁ%ﬁﬂhck&
EELTEMORETHFEL TS, pl O ERIZEY, AKickit s
EHEMEOREIHART L LEEDNS,
(L& OB itEE  (HAsO,) FEBE RtE  (As,0.) HEALEE  (As,0,)
3= Ttk i T b R [T
AL | BIKEA MANEMRS | BAOWRERE | AR
H.# [ 5.72 2.0~2.5 4.3 3.7~4
KR~DOEERRYE | A8 HhE 65.8g/100m1 (20°C) | Al
2. FhHABRUAEEER
E2 ik W gk, SRt
WEER - ABPIIEA], EIESORE Gukloids
HEME R - BEIARA. KBS, Bk
HALEE - AR, R VT ZAoBG, BAA. ERAL ERE, Yok
. WAL A - HEOER, EIES, SRMFE, #FEL
P oRE, B OmLAl
RS MFE: 440t
(Fpk 12 4F) fitEE - £950 t
3. BIfTHHEE
(1) EN A
BB AL (R 0.0lmg/1
A A BT 2L HE i 0.01mg/1
PRTRiE FRESR 1 IR ELFYI (BroE ' 252)
(2) i HHE EE e %
WHOBEKE A A FF 4> [0.0lng/1 (p) GE2MBRVEIMRETZ )
USEPA 0.05mg/1 (2006.1.23 £ Ti2)0.01lmg/1
EU 0.01mg/1

4. KEEBIIZEBIT AR
(n@#mmﬁ

W (EHEfE  0.01mg/1)

RS (R 12 425 4 711 Hhgirp &l 16 Hig (0.3%)

ﬁﬁmﬁ(¥mlwﬂ$ 4,643 Hhsp i 17 i (0.4%)

(2) # F K

PR CFRk 12 ) 3.386 HFth M es T (1.9%)

PR CFERk 13 ) 3.422 4 #4444 (1.3%)
5. PRTRAE L 2EHDOEHEHE (Fk 13 48 : #EERVEOEELEY)
A3 FH K 22.071Kg

&t 6,016,403Kg

6. ZEMEMOBHITES
JECFA |
{AHE 50kg. BREHKE 21 /day &

IBWT DI Iz Tﬁél”j—é PTDI 0.002mg/kg/day

ZWRELTWD, KDOFEE 20

LT, EEEE 0. Dlmg/ UTFE LI,
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8% 2 KEEZEDRERML
KEHEHED FLE L2361 D it e

(PR 15 4F 4 1, JEARIS RS BRSO E B2 A T SIS B 2) 08
(http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/konkyo0303.html)
) % 11112
1. VEREER

4 FR [0FS

CAS No. 7440-38-2

g3 As

sy R 74.9

R

(HAZEBRICSC)
2. B LSRR

A FF Uk Bk O x = HEH O xR ZBEOE
(As205) (AsCls) (As203)

EREMER mE M K&, AeOWRMER FEE0HL . E AeEITEN
SRR BORE X &, R OREENE: AR H 50
i ELEN IR R

P (°C) - 315 130.2 457~465

s (C) = - —16 275~313

R (glem?) 5.7 43 2.1 3.7~4.2

JKIERRRE (/100 ml(20°C)) | f&H 72 65.8 i+ 5 1.2~3.7

RAE = = 1.17 kPa(20C)  —

AHEs (C) 613 - - 193

HHEREEER=1) = = 6.3 —

20C TOEI/ETIRE R 1.06

RO L (ZER=1)

(AAFERICSC)
3. X-5H% - EHAEHE
il UL, BARRIZH-oTIREL LTH, 8k, K, = logmmeEFEL, BHK
PICHEE T2 Z L 5, SR, Sldk, THIKREDRAICL-ThEERD Z L
Bdnh, (H4EMEZEEHRE)

4. WITARHZEF
KEEEE (mg/l) 0.01

T OfEE (mg/l) AR, FHRAT AL YE R O G K EE 18 S5 1 0.001
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fil i O IR HIMESE

BRI ALMEME (mg/l) 0.01

FEAMESE O AKHBEREESIIT A FT7 A4 E

WHO (mg/D) 0.01P (FE2MBRUEIR KT 7 1)
EU (mg/) 0.01
USEPA (mg/l) 0.05, (2006/1/23 £iz) 0.01

5. KEK (FRK-HK TORERKEE

OAKEHEE
HEE 001 mg/ ¢)ITHLT
FE o 10%#218|20%#2 18| 30% 2 18 | 40% 2 18 |50% 218 | 60% 218 | 70% 2 18 |B0% 18| 90%#2:@ |100%
R %
10% 0T |20% 0 T [30% 2L T 40% B0 T [50% L T |60% 2L T | 70% L4 TR [80% 2L T |90% LA T | 100% 1L T | B3R
H12 Bk 5207 4478 331 147 84 43 27 23 25 9 7 33
S mAk | o s se a9 1 5 2 3 3 2 1 o
A L HEK 299 267 17 6 5 2 0 0 1 1 0 o0
#HhTFK 3097 2666 190 84 44 34 18 15 16 3 6 21
T 817 720 38 18 16 2 7 5 5 3 o 3
Ik 5521 5030 237 114 51 34 19 12 7 6 g 3
sk | too2 o 2 18 5 4 o o 2 o o 1
A L HEK 298 290 4 3 0 0 1 0 0 0 0 o0
#HhTF K 3,050 2696 165 84 40 24 15 11 3 5 5 2
Fhith 1,171 1,096 M 12 6 6 3 1 2 1 3 0
(B E OB RiN)
&t 6 4EFF 7HERE BAERE 9 R 10 4EFE 11 4EFE 12 4
JFAK 266/36,957 38/4,722 40/ 5,217 33 /5,253 43/ 5,484 41/ 5,523 38/5.551 33 /5,207
K 48/ 38,408 9/5.162 8/5,422 9/5.388 8/5.613 6 /5,601 5/5.701 3/5.,521

) GEtOMOBEHEEIL 7T EROE~HEETH S,
- BREEOBBIIEL L THERHRO LD THY . SRFKOFRECLIVMETLZ L L
LT3,

6. BIEFE
RFELFE A OB & V) R, 7 b — A L R JRFW Rk kE R A-ICP
%, ICP-MSEIC X VHETE 5, KFEDFEAE- (NARIE L) EFBOLLERE, 7L—AL R
JEFROLEE, KB IEAE-ICP 5, ICP-MS HEIC X DER TR (CV10%) 1%, £h£i, 0.5
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X*os

pegll, 2ug/l, 1ug/L, 0.06ug/L, Thb,

7. SEFHE

EMIBTHeRILEMOSMFHORIIL, TA I >EEBE> b BRIE> AL FZOIE
ThbH, EBEEYOEEIL, 1.5mg/kg BW (B{bbt %) ~500mgkg BW (DMAA) THh
%, atEoFEERIE. MW R - TR - Wi X ORI - BREME S REOMETEIZIX
CED, MO LOHE - filJE, fHRoEsE, 2ROl EEEZ,n 2 BfEIcEhS, 26
(U ORRRE, AE, FMNOI— X, EE) - BEEOFRFNR 1 PAThHLbNS,
B FY KB AFT T AFFT, RGEHFRKOEBRIC X 518D v BPEEN#H
HENTWS, BHEPFERE LTI, REORE - REMHEHRE - REHA - REORERT
R EN TG OHIKTHE LTS (IPCS, 2001),

BECRLEWI, & MBI 28BAMEDO 725 L BB T D BB AEDR O
HRIZES X JARCICE > T Group 1 (B F~OFEBAM) (BB STV (IPCS, 1987),

RRBA L EBRAORE ST EHEKP ERBERE L OBRICOVWTONR Y OF —F R—
ARHDN, BEOERREY R 7IZOVWTREHBRE T REREEINE-TND,

Yopk 4 EOBEMEE S KU WHO © GDWQ # 2 fR(WHO, 1996) Tlf, #HEFHER L%
RARIZHIET L TEEESHE : 0.01mg/L Z12E L TW5, ZoOfEik, JECFA(1983) D E R
KifitZ 1 BEEE (PMTDD : 2 g/kg, JECFA(1989) THEIEMZ 1 BEEHE (PTWD : 154
glkg ZEIZL, EKIZHT A HEELE 20% L Lz ZICREB SN AMIC—ET 525, (KH
BAMEET AL A 10 NAY 22T 2 X 0 RVEAE X H,

EERETIL, BPTOLROFHICOVTOFREES LS, BEWNLO LY B VEEL
FEBBAKOLVENY A7 #EELZEX 24 L4, e ZABERCERBERER COER D
UAZHEBIZHELEZDLEZOND, ZOX I REHREREREZELEZRBL/AU A
JHEILRRFE L 25N H S, Fo, BIEO NRC (2001) TOFMTIX [AFAEER
b FOBERBBFT — ¥ 5 513, BB E2IEREAEE H O 5 120 O AR AR LS
SIvav] CHET LTV D,

8. ALEERfy
BEOEKFED S S, BELEB+E2ESBICLLIBREENDH D, HRFE, T/ A6, Rt
Hil, FRETAIF AIREIL, CEVBRETE D, A A RBICLDBREELDH D,

9. KEEEE ()
(1) aFffhifE
R C DWW T, EBAMEICE S L FEO TDI £/ FEEL 2R (VSD) iFb & kb,
TIUTE SO IZEHEK T O b FREOHEEEO® VEFEEHEZ H & MY 2 & 13K R T
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T&ERY, Lo T, ZEMOBLANGIL, BEKF & RRE L TE 57200 R/MRICHER:
THIEROFEND LI, RLBEZHORWEREEL LA ONIBAES|ZEZITER
DEMURBA =X LOMFANRBETH S,

ERENPAMEICET DV R TR AL FEEON R D OFFEES EHEKN 5 O b #FR
EOEBENREBES DO AT, RO O : 10 pg/L BERF SN D RETH D, FHFH
FHEFEENG AT, HEEIIEENRLOTH D,

(2) HHHOMESIT
AR OVEKE BEMED 10% 28z AEPHBHIRTEY., gl RKEEEL LTt
BthsZ LRRYTHS,

10. TOhEEIER

SE X

International Agency for Research on Cancer (IPCS) (1987). Overall evaluations of
carcinogenicity: an updating of [ARC Monographs volumes 1-42. Lyons, 1987:100-106.
(IARC 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 (ERAsELT)

A E - SRR KB EYE, ERREAE (B3R As & LTQ)
BEES - N il HH
WHO RBIKE A RZ A~ (5 3R | 0.01 mg/L WHO 2004
H A KB K FEYE 0.01 mg/L JEA G714 2003
BRIEIENE (N DREFELRE) BROBE A4 1993,
A K 0.01 mg/L 1999, 2001
R OK: 0.01 mg/L
T K 0.01 mg/L LA T 7o
R () o5 15
mg/kg At
K[E [Water] :
EPA MCL (E3) 0.01 mg/L 66 FR 6976, 2001
MCLG (k%) 0
KEZ 74797 (& MER) 57 FR 60848, 1992
(B 3) K+AaMEER 0.018 ug/L
(E3) ANEOHEI 0.14 pg/L
A #CEHK IMAC 0.01 mg/L Canada 2006
PR AL Canada 1997
(%)
g2y IMAC: 0.025 mg/L
K 0.1 mg/L
FaH: 0.025 mg/L
(+58)
SQGuy (HHEfEEY - tMEFE) | 12 mg/kg
==y)
WAKEE GV [ T4EA" V] | 5.9mg/kg  [17 mg/kg]
WEKEE GV [ Y48~ ] | 7.24 mglkg  [41.6 mg/kg]
EU FREEK 0.01 mg/L 98/83/EC, 1998
FT L HiF7K Intervention Value: 60 pg/L SERIDA 2000,
Target Value: 7.2 ug/L 2009
13 Intervention Value: 55 mg/kg
Target Value: 29 mg/kg
A x—F FEK: 1.8~3.5 ug/L Swedish EPA 2000
1K RV: 10 pg/L
Hi T KB BR A 50 pg/L
T GV: 15 mg/kg
RV: 7~10 mg/kg
IV E'E RV: 40 mg/kg
W rEEE RV: 45 mg/kg
KIE (A ¢
ACGIH TLV-TWA 0.01 mg/m® ACGIH 2001
(B, tEREOERILAEY)
NIOSH BB A (15 /MR IHE) | 0.002 mg/m® [15 /7] NIOSH 1999
(b3, ®mEILEY)
OSHA 8 IRffi] TWA 0.5 mg/m® 29 CFR 1910.1000
(v, AILEY) OSHA 1999a
8 i TWA-PEL 10 pg/m?® 29 CFR 1910.1018
(b3, EERLEY) OSHA 1999b
8 M TWA ALk T H/E¥EH 0.5 mg/m° 29 CFR 1926.55
(b 3%, AILEY) OSHA 1999d
8 Pl TWA JE AR AT EES 0.5 mg/m° 29 CFR 1910.1000
(b 3%, AILEY) OSHA 1999¢
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